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Operating Manual

HP 8757D Scalar Network Analyzer

SERIAL NUMBERS

This manual applies directly to any HP 8757D scalar network analyzer having
a serial number prefix of 3309A or greater. For instruments with a lower serial
number prefix, see “Manual Backdating” chapter in the HP 8757D Service Manual

(ﬁﬁ HEWLETT

PACKARD

HP Part No. 08757-80109 Master Set part number 08575-90107
Printed in USA March 1993



Notice.
The information contained in this document is subject to change without notice.

Hewlett-Packard makes no warranty of any kind with regard to this material, including

but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. Hewlett-Packard shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or use of this material.

© Copyright Hewlett-Packard Company 1993
All Rights Reserved. Reproduction, adaptation, or translation without prior written

permission is prohibited, except as allowed under the copyright laws.
1400 Fountaingrove Parkway, Santa Rosa CA, 95403-1799, USA



Certification

Hewlett-Packard Company certifies that this product met its published specifications at the
time.of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institute’s calibration facility, and to the calibration
facilities of other International Standards Organization members.

Regulatory Information

Chapter [cross reference to location of declaration of conformity & noise information] contains
regulatory information.

Warranty

This Hewlett-Packard instrument product is warranted against defects in material and
workmanship for a period of one year from date of shipment. During the warranty period,
Hewlett-Packard Company will, at its option, either repair or replace products which prove to
be defective.

For warranty service or repair, this product must be returned to a service facility designated
by Hewlett-Packard. Buyer shall prepay shipping charges to Hewlett-Packard and
Hewlett-Packard shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to Hewlett-Packard
from another country.

Hewlett-Packard warrants that its software and firmware designated by Hewlett-Packard for
use with an instrument will execute its programming instructions when properly installed on
that instrument. Hewlett-Packard does not warrant that the operation of the instrument, or
software, or firmware will be uninterrupted or error-free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

Excrusive REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HEWLETT-PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.



Assistance

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.

Safety Notes

The following safety notes are used throughout this manual. Familiarize yourself with each of
the notes and its meaning before operating this instrument.

Caution Caution denotes a hazard. It calls attention to a procedure that, if not
correctly performed or adhered to, could result in damage to or destruction
ﬁ of the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met.
Warning Warning denotes a hazard. It calls attention to a procedure which, if not
correctly performed or adhered to, couid result in injury or loss of life. Do
ﬁ not proceed beyond a warning note until the indicated conditions are fuily
understood and met.

Instruction The instruction manual symbol. The product is marked with this symbol when it is
Manual necessary for the user to refer to the instructions in the manual.

iv



General Safety Considerations

Warning

@

Before this instrument is switched on, make sure it has been properly grounded
through the protective conductor of the ac power cable to a socket outlet
provided with protective earth contact.

Any interruption of the protective (grounding) conductor, inside or outside
the instrument, or disconnection of the protective earth terminai can resuit in
personal injury.

Warning

Y

There are many points in the instrument which can, if contacted, cause personal
injury. Be extremely careful.

Any adjustments or service procedures that require operation of the instrument
with protective covers removed should be performed only by trained service
personnel.

Caution

Before this instrument is switched on, make sure its primary power circuitry
has been adapted to the voltage of the ac power source.

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in.
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General Information

This chapter provides information on the following topics:

safety considerations

serial numbers

analyzer description

power calibrator option

available options

specifications

operating characteristics

manufacturer’s radio interference declaration
manufacturer’s ISO declaration
manufacturer’s sound emission declaration

ordering accessories and supplies
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Safety Considerations

General

This product was designed and manufactured in accordance with international safety
standards. Before you operate this analyzer, review the product and related documentation.
Become familiar with safety markings and instructions.

Safety Symbols

A Instruction manual symbol: the product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual (refer to
Table of Contents).

é Indicates hazardous voltages.
e Indicates earth (ground) terminal.
Warning The WARNING sign denotes a hazard. It calls attention to a procedure, which,
if not correctly performed or adhered to, could result in personat injury. Do
g not proceed beyond a WARNING sign until the indicated conditions are fully
understood and met.
Caution The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, which, if not correctly performed or adhered to, could result in
0 damage to or destruction of part or all of the product. Do not proceed beyond

a CAUTION sign until the indicated conditions are fully understood and met.

Safety Earth Ground

This is a Safety Class I product (provided with a protective earthing terminal}. An
uninterruptible safety earth ground must be provided from the main power source to the
product input wiring terminals, power, cord, or supplied power cord set. Whenever it is likely
that the protection has been impaired, the product must be made inoperative and secured
against any unintended operation.

Before Appiying Power

Verify that the product is configured to match the available main power source. Refer to the
input power configuration instructions provided in this manual.

If this product is to be used with an autotransformer make sure the common terminal is
connected to the neutral (grounded) side of the main supply.
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Servicing

Any servicing, adjustment, maintenance, or repair of this product must be performed only
by qualified personnel. Capacitors inside this product may still be charged even when
disconnected from their power source.

To avoid a fire hazard, replacement fuses must have the required current rating and be of the
type specified in this manual.

Preface

This manual applies directly to any HP 8757D with a serial number prefix listed on the title
page. See the serial number plate (Figure 1-1) attached to the analyzer back panel. The
first four digits followed by a letter are the serial number prefix. The last five digits are the
sequential suffix, which are unique to each instrument.

e N,
PREFIX SUFFEX
e,

4 I
SER  123uA 12345

INSTALLED } oPT

QOPTIONS
[b HEWLETT « PACKARD
\_ ’ MADE 1N US.A y

Figure 1-1. Typical Serial Number Label
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*Power cable/plug suppiied depends on country of destination.

Figure 1-2, HP 8757D Scalar Network Analyzer and Accessories Supplied
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The HP 8757D Analyzer

The HP 8757D (Figure 1-2) is a microprocessor-based receiver capable of making scalar
(magnitude only) reflection and transmission measurements. The external detectors used
determine the frequency range. The raster display provides high resolution for viewing
measurements.

CRT Atiributes

The CRT displays attributes (such as the grid, measurement traces for each channel, and
labels) in factory-defined colors. You can adjust the hue, saturation and intensity of each of
these attributes.

Displays

The analyzer can simultaneously drive both the internal display and one external monitor
(color or monochrome, if compatible with the analyzer’s scan rate and video levels).

Peripherals

You can use the analyzer to control external printers, plotters, and sources through the system
interface. A printer and plotter buffer speeds measurements by returning control to the
analyzer while data prints.

Calibration Data and Instrument States

You can store and recall instrument states and calibration data to and from external disks.

Measurement Channels

Four independent but identical measurement channels allow simultaneous measurements and
viewing of measurement parameters. The detector inputs (A, B, C, and R) accept AC or DC
detected signals from detectors or bridges.

Options available
s Option 001 adds a fourth detector input (C).
m Option 002 adds the power calibrator.

m Option 001/002 adds both the fourth detector input and the power calibrator. (See the front
panel options table on the following page and the descriptions below it for more detailed
information on these options.)
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HP 8757 FRONT PANEL OPTIONS

caLBRATOR “euTs
OO0 STANDARD
o OO0 Option 002
CAL A B R

O000 Option 001

0 OO0 00 Option 001/002
CAL A B C R

Figure 1-3.
Option 001, Fourth Detector Input
This option supplies four front-panel detector inputs (A, B, C,
and R).
Option 002, Internal Power Calibrator
This option supplies three front panel detector inputs (A,B,and R) and adds an internal power
calibrator. The power can be precisely controlled in 1 dB increments from 420 to —50 dBm.
Option 001/002

This option supplies both a fourth detector input, as well as the internal power calibrator.

Option 802, HP-IB Disk Drive

This option adds one HP 9122 dual disk drive (3.5 inch}, and one HP 10833A HP-IB cable
(1m (3.3 ft)).

Option 808, Rack Mount Without Handies

This option supplies a rack mount kit containing a pair of flanges and the necessary hardware
to mount the analyzer (with handles detached) in an equipment rack that has 482.6 mm (19
in) horizontal spacing. See chapter 2 for installation instructions.

Option 910, Extra Documentation Set

This option supplies a second set of analyzer documentation {one operating manual and one
service manual).

Option 913, Rack Mount With Handles

This option supplies a rack mount kit containing a pair of flanges and the necessary hardware
to mount the analyzer (with handles attached) in an equipment rack that has 482.6 mm (19
in) horizontal spacing. See chapter 2 for installation instructions.
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Option 0D2, Factory Refurbished Demonstration Instrument

These instruments (designated by a yellow option tag on the serial number label) have been
used as demonstration units for less than 12 months, then returned to the factory for electrical
and mechanical refurbishment. The standard warranty and specifications apply.

Option W03, On-Site Service

This option (identified on the serial number tag) converts the normal one-year return-to-HP
warranty to a 90-day on-site warranty. You can order this option only at time-of-purchase.
Option W30, Extended Service

This option (identified on the serial number tag) adds two additional years of returp-to-HP
hardware support following the first year of warranty. You can order this option only at
time-of-purchase.

Option W32, Three-Year Calibration

This option (identified on the serial number tag) provides a three-year return-to-HP
calibration service. You can order this option only at time-of-purchase.

Option 1BN, MIL-STD 45662A Calibration

This option provides an instrument calibration and a certificate of calibration in full
compliance with MIL-STD 45662A.

Option 1BP, MIL-STD 45662A Calibration with Data

This option provides an instrument calibration, a certificate of calibration, and test data in
fell compliance with MIL-STD 45662A.

Local and Remote Operation

You can operate the analyzer either locally, using the front panel controls and menu
selections, or remotely over the HP-IB. You can also generate on-screen graphics (see “Remote
Operation”).

General Information 1.7



Specifications, General Requirements, and Operating
Characteristics

Specifications

Specifications (listed in Table 1-1) are the performance standards or limits against which
the instrument is tested. Specifications apply from +20°C to +30°C (unless otherwise
noted), and only after the instrument’s temperature stabilizes after one hour of continvous
operation. Unless otherwise noted, corrected limits are given when specifications are subject
to optimization with error-correction routines.

General Requirements

General requirements (listed in Table 1-2) define specifications required of the source for
proper analyzer operation.

Operating Characteristics

Operating characteristics (listed in Table 1-3) are non-warranted parameters. They are not
specifications, but are typical performance parameters that most units meet from +20°C to
+30°C.
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Table 1-1. HP 8757D Specifications? (1 of 2)

| Function: Four independent display channels process signals from the HP 85025, 85026, 11664, or 85037
detectors and the HP 85020 or 85027 bridges. The analyzer displays the data logarithmically, in single
input or ratio mode, with respect to frequency, on the internal CRT. Three detector inputs (A, B, and R)
accept AC or DC detected signals from detectors or bridges.

Option 001 has four detector inputs (A, B, C, and R).

Modulator Drive: The analyzer modulaior drive output provides the circuitry to drive the HP 8340 and
8341 synthesized sweepers and the HP 11665B modulator. You can turn modulator drive on and off via
either the front panel or HP-IB. In the OFF state, the modulator drive signal turns the HP 116658 fully
on for minimum insertion loss.

Marker Accuracy: The marker frequency accuracy is 0.1 PMM of the marker frequency plus the source
marker frequency accuracy.

Frequency: 27.778 kHz £12 Hz
Symmetry: 50% +1%

Dynamic Range, Dynamic Accuracy, Absolute Power Accuracy: These system specifications are
dependent on the detector used. The following examples show botk the HP 85037A/B and the HP
11664A/E detectors. (For HP 85025 and HP 85026 specifications, refer to their manuals.)

Dynamic Range®
HP 85037A/B HP 11664A/E

AC Mode: +20 to —~55 dBm AC Mode: +16 to —60 dBm
DC Mode: +20 to —50 dBm

o8

o !
-E 26 //
~ 08

5 as
'5 03
PR L

a3

]
420 48 - -6 —30 w0 50 60
Power {d8m)

(DL MODE to —50dBm only)

HP 85037A/B

1.6
- 1.
8 12
L /
g o8 /
0.6 /
’é o8
0.2
Q'i'ZO +1Q o -1G -20 -30 -G ~50 -60

Chonge In power (dB}

Note: For =20dB chonge of power within +10 to —U40dBm the specificetions
for the HPBTS7D with the HPTIBEUMA/E is +(D.1gB+0.01dB/dBm).

HP 11664A/E

1Al specification apply at 25° +5°C, unless otherwise noted.

2Using an HP 85037A /B Detector, :
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HP 8757D Specifications (2 of 2)

Power Calibrator {Option 002)

Frequency: 50 MHz +0.1 MHz
Output Power (DC mode):

Range:
Accuracy at O dBm:

Max. Error (¥dB)

SWR.:
Modes of Operation:

DC Mode (unmodulated)
AC Mode:
Modulation Frequency:
On/Off Ratio:
Symimetry:

Connector: Type-N{f)

Accessories Included:
Adapter:

075

065
L

0565

'z; =
_ —

+20 to —50 dBm
+0.05 dB

The internal power calibrator option {Option 062) provides a 50 MHz reference standard for characterizing the absolute
power accuracy and dynamic power accuracy of HP 85037 Series precision detectors.

27.778 £0.012 kHz
>40 dB typical
50 % 1% typical

Type-N{m) to 3.5 mm{f}

025
018
005
o
+20  +10 G -0 =20 =30 a0 50
Power (dBrm)
MAX ERROR
Relative te 0dBm
<1.05 typical

L A1l specification apply at 25° £5°C, uniess otherwise noted.
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Table 1-2. HP 8757D General Requirements

General requirements define specifications required of the source for proper analyzer operation.

Sweep Time: Minimum sweep time and maximum number of displayed CRT traces depend on the

horizontal resolution {(number of points):

Number of Minimum Sweep Time {ms)!

Points 1 Input 2 Inputs 4 Inputs
101 40 40
201 40 68
401 40 136
801 80 272
1601 160 NA

Modulation (for use with HP 85025, 85026, 11664, 85037 detectors and HP 85020 or

85027 bridges in AC mode):

Sweep Voltage (Sweep In): Horizontal sweep voltage (0 to 10 V) or a pulse signal (0 to
10 V) from an HP 83750 Series source provided to the analyzer’s SWEEP IN 0—10V
rear-panel input. You can use other sweep voltages by using the analyzer’s non-standard

sweep rmode.

Marker and Marker Blanking (Poz Z Blank): Blanking and marker signals provided to
the analyzer’s POS Z BLANK rear-panel input. HP 8350, HP 8340 and 8341, and HP
8360 Series sources provide five available markers, but the HP 83750 Series source

Square-wave amplitude modulation.
Frequency: 27.778 kHz +20 Hz.

>30 dB on/off ratio.

45% to 55% symnmetry.

provides fen available markers.

Voltage Levels
Blanked
Unblanked
Marker

Active Marker

{Typical)

+5V

ov
—4V
-8V

1Log magnitude format.
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Table 1-3. Operating Characteristics | (1 of 4)

Display

Display Modes: All analyzer channels can display any detector input, or any ratio combination of
detector inputs. The CRT can display data in one of the following modes.

Log Magnitude:

dBm: Single channel power measurement.
dB: Relative power measurement (ratio or relative to trace memory).
SWR.: Relative measurements.

AUX: The rear-panel BNC input ADC IN can be measured and displayed in volts
(=10 to +10V). Typical maximum error is §0 mV.

Display Scale Display Vertical
Mode Resolution Range Resolution
dBm 0.1 to 20 dB/div —80 to —130 dBm? 0.003 dB?

dB {(ratio) 0.1 to 20 dB/div —150 to +150 dBm* 0.006 dB®
Normalized Ratio 0.1 to 20 dB/div —180 to +180 dB 0.01dB
SWR (1.02 to 10 units/div 1.0t0 370 001 atl
0.1 at 10
0.27 at 30
AUX 0.025 to 5V /div —10 to +10V 0001V

Color Settings: Up to 8 operator-selected colors for CRT attributes {such as the grid, measurement
traces, and labels).

1The values in this table are not specifications, but typical, non-warranted performance parameters.
*Maximum 90 dB range pen trace.
30.01 dB for display cursor.

4Maximum 180 dB range pen trace.
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Table 1-3. Operating Characteristics? {2 of 4)

Display{cont’d)
Horizontal Resolution:
Number of Traces Number of Points
1 101, 201, 401, 801, 1601
2 101, 201, 401, 801
3,4 101, 201, 401

Averaging: 2, 4, 8, 16, 32, 64, 128, or 256 successive traces.

Smoothing: Provides a linear moving average of adjacent data points. The smoothing aperture defines
the trace width {number of data points) averaged, and ranges from 0.1% to 20% of the trace width.

Normalization: Traces are stored and normalized with the highest resolution, independent of display
scale/division or offset.

Calibration data is interpolated when you decrease the frequency span with adaptive normalization
engaged.

Limit Lines: Any limit combination of flat or sloped lines, or single points (up to 12 segments) can be
displayed on channels 1 and 2. You can store limit lines in save/recall registers 1 through 4.

Graticules:
8 vertical x 10 horizontal divisions.
1 division = 11 mm.

1The values in this table are not specifications, but typical, non-warranted performnance parameters.
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Table 1-3. Operating Characteristics (3 of 4)

CRT and Graphics

CRT Scan Rate: Raster scan with 60 Hz vertical refresh rate, and 25.5 kHz horizontal scan rate.

Grapbics Resolution: 1024 horizontal x 400 vertical pixels.

Rear Panel Connectors

ADC IN: An auxiliary voltage input (—10 to +10V) that can be displayed (in volts) on any channel.

Control 1 and 2: Provide digital output signals (T'TL open-collector) to drive peripheral equipment in
an HP-IB controlied system.

DAC Out: Used in troubleshooting.

Modulator Drive: Provides the drive for HP 8340/8341 synthesized sweepers and the HP 116658
modulator. You can turn modulator drive on/off at the front panel or by HP-IB.

Pos Z Blank Input:
Voltage Levels

Blanked: +5V
Unblanked: o0v
Marker: —d Y
Active Marker: -8V

Stop Sweep: Used with HP 8350 sweep oscillators and HP 8340, 8341, or 8360 synthesized sweepers
(when controlled by the HP 8757 system interface) to stop the sweep at band crossings and at the end
of sweep.

Sweep In: Accepts the horizontal sweep voltage (usually provided by the source}.

Video Output: Three BNC connectors used to drive external monitors with the following
characteristics:

758 input impedance.

R, G, B, with sync on green.

60 Hz verticle refresh rate.

25.5 kHz horizontal scan rate.

1 Vp-p (0.7 V = white; 0 V = black; —0.3 V = sync).

1The values in this table are noi specifications, but typical, non-warranted performance parameters.
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Table 1-3. Operating Characteristics! (4 of 4)

HP-18

Interface: HP-IB operates according to IEEE 488-1978 and IEC-625 interface standards.
Interface Fanction Codes: SH1, AH1, T8, TEO, L4, LEO, SR1, RL1, PPO, DCI, DTQ, CO0, EX.

Transfer Formats: You may transfer data either as ASCII characters, or as 16-bit integers {most
significant byte first). You may take readings at a single point, or transfer an entire trace at once.

Transfer Speed (includes command to initiate output):

Format # Points ms (typical)
ASCII 401 500
ASCII 1 10
Binary 401 36
Binary 1 7

Programmable Functions: Except for power on/off, all front panel functions are programmable. The
analyzer is compatible with all appropriate HP 8757A/C/E programming codes.

Interrupts: The following conditions generate HP-IB service interrupts (SRQs):
Front panel key pressed Illegal command
Instrument self-test error Limit test fails
Operation (sweep or plot) completes

System Interface

The 8757 system interface is a dedicated HP-IB port used exclusively by the analyzer to control and
extract information from a swept source, digital plotter, printer, or other device.

General

Temperature Kange: Operating: 0° to +55°C (+32° to 131°F).
Storage: —40° to +70°C (—40° to +158°F).

Power Requirements: 48 to 66 Hz, 100/120/220/240 V £10%, typically 155 VA,
Dimensions: 178 x 425 x 445 mm (7.0 x 16.75 x 17.5 in}.

Weight: Net: 22 kg (48 1b)
Shipping: 28 kg (61.5 1b)

1The values in this table are not specifications, but typical, non-warranted performance parameters.
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Manufacturer’s Declarations

RADIO FREQUENCY INTERFERENCE

Note

This is to certify that this product meets the radio frequency interference
requirements of Directive FTZ 1046/1984. The German Bundespost has
been notified that this equipment was put into circulation and has been
granted the right to check the product type for compliance with these
requirements.

Note: If test and measurement equipment is operated with unshielded
cables and/or used for measurements on open set-ups, the user must
ensure that under these operating conditions, the radio frequency
interference limits are met at the border of his premises.

Model HP 8757D

Note

Hiermit wird bescheinigt, dass dieses Gerat/System in Ubereinstimmung
mit den Bestimmungen von Postverfiigung 1046/84 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses
Gerites/Systems angezeight und die Berechtigung zur Uberpriifung der
Serie auf Einhaltung der Bestimmungen eingerdumt.

Zustzinformation fiir Mess-und Testgerite:

Werden Mess- und Testgerite mit ungeschirmten Kabeln und/oder in
offenen Messaufbauten verwendet, so ist vom Betreiber sicherzustellen,
dass die Funk-Entstérbestimmungen unter Betriebsbedingungen an seiner
Grundstiicksgrenze eingehalten werden.
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SOUND EMISSION

Note This statement is provided to comply with the requiréments of the
i German Sound Emission Directive, from 18 January 1991.
ﬁ This product has a sound pressure emission (at the operator position) <70
dB.

m Sound Pressure Lp <70 dB (A).

® At Operator Position.

m Normal Operation.

m According to ISO 7779 (Type Test).
Model HP 8757D

Note Herstellerbescheinigung
| Diese Information steht im Zusammenhang mit den Anforderungen der
ﬁ Maschinenlarminformationsverordnung vom 18 Januar 1991.

w Schalldruckpegel Lp <70 dB(A).

m Am Arbeitsplatz.

m Normaler Betrieb.

m Nach DIN 45635 T. 19 (Typpritfung).
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DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer's Name: . Hewiett—Packard Company

Manufacturer's Address: Network Measurements Division
1400 Fountaingrove Parkway
Santa Rosa, California 95403

USA
declares that the product
Product Name: Scalar Network Analyzer
Model Number: HP 8757D*
Product Options: All options

conforms {o the foliowing Product Specifications:
Safety: IEC 348
EMC: EN55011 Class A/CISPR—11 class A
EN50082-1-1981
IEC 801-2/1991 4kV CD, 8kV AD
IEC 801—-3/1984 3V/m (26—500 MHz)
IEC 801-4/1988 500V

*The HP 8757D was qualified as part of product family, including the HP 8757C/E.

Santa Rosa July 20, 1992

(Location) (Date) Dixon Browder, Quality Manager
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Accessories and Supplies

Table 1-4, “Electrostatic Discharge” in Chapter 2, and Table 1-6 list available accessories and
supplies. To order a listed item, provide the Hewlett-Packard part number and the quantity
required; send the order to the nearest Hewlett-Packard sales and service office, listed at the
back of this chapter.

Direct

Mail Order

System

Within the USA, Hewlett-Packard can supply parts through a direct mail order system. Mail

order forms and specific ordering information are available through your local Hewlett-Packard
sales and service office.

Advantages of using the mail order system are as follows:
u Direct ordering and shipment from the Hewlett-Packard parts center.

m No maximum or minimum order on any mail order (there is a minimum order quantity for
parts ordered through a local HP office when the orders require billing and invoicing).

m Prepaid transportation (there is a small handling charge for each order).

m No invoices.

Direct
Phone Order
System

Within the USA, a phone order system is available for regular and hotline replacement parts
service. A toll-free phone number is available, and Mastercard and Visa are accepted.

Regular Orders The toll-free phone number, {800) 227-8164, is available from 6 AM to
5 pM, Pacific time, Monday through Friday; a separate number, (415)
968-2347, is available after-hours, weekends, and holidays. Regular orders
have a 4-day delivery time,

Hotline Orders Hotline service for ordering emergency parts is available 24 hours a day,
365 days a year. Hotline orders are normally delivered the following
business day. There is an additional hotline charge to cover the cost of
freight and special handling.
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Table 1-4. Accessories and Supplies

HP
Item Desecription Part Number
Documentation
Manual Set 08757-90107
Operating Manual 08757-90109
User’s Guide 08757-30074
Programming Guides: 08757-90116
HP 9000 Series 200/300
HP Vectra Microsoft Quick Basic 4.5 08757-90117
HP Vectra Microsoft C 2.5 08757-80118
Quick Reference Guide 08757-9G130
Connector Care 08510-90064
Service Manual 08757-90110
Cables
HP-1B Im (3 ) 10833A
Power Appropriate for your application See Table 1-6
Fuses 25 A250VNTDFEUL 2110-0083
1.5 A 250 V NTD FE UL 2116-0043
Touch-up Paint Cobblestone Gray 6010-1140
Dove Gray 6010-1146
French Gray 6010-1147
Parchment Gray 6010-1348
Cleaning Supplies
Compressed air 8500-5262
Isopropyl aleohol 30 ml squeeze bottle 99.5% pure 85005344
Foarn swabs 500 3300-1270
Rack Mount Kits Mounting w/o Handles 5062-3978
Mounting w/Handles 5062-4072
Labels HP-1B Address 7120-6853
Packaging Material
Quter Carton 23.7¢ INL x 13.5 INW 9211-4499

Inner Carton

Corrugated Folder 48.5 INL x 35 INW

08756-80009

Side Rail Foam Pad 26.5 INL x 13 INW (8756-80010
Rear Spacers Corrugated Pad 60.5 INL x 13 INW 08756-80011
Adapter! Type-Nim) to 3.5 mm(f) 08485-60005

1 Part of Option 002.
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Table 1-5, Static-Safe Accessories

HP Part Description

Number

9300-0797 Set includes: 3M static control mat 0.6 m x 1.2m (2t x 4 ft) and 4.6 cm (15 ft)
ground wire. {The wrist-strap and wrist-strap cord are not included. They must
be ordered separately.)

9300-0980 Wrist-strap cord 1.5 m (5 ft)

9300-1383 Wrist-strap, color black, stainless steel, without cord, has four adjustable links
and a 7 mm post-type connection.

9300-1169 ESD heel-strap (reusable 6 to 12 months).
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Table 1-8. Power Cables

CABLE CABLE
PLUG TYPE HP PART PLUG DESCRIPTION 2 LENGTH CABLE FOR USE IN COUNTRY
NUMBER?2 (inches) COLOR
250¢ 8120~13%1 Streight BS1363A 9 Mint Gray United Kingdomn,
D 81201703 g0 g0 Mint Groy Cyprus, Nigerig,
£ N Zimbabwe, Singapore
L
|~
250V . .
8120~1369 Straight ZNSS198/A3C112 78 Gray Austratia,
. 8120-0696 | 90 &7 Gray New Zeciand
250V 8120-1689 Straight CEE7—VI 79 Mint Gray Eost and West Europe,
= 81201682 80° 78 Mint Gray Saudi Arabia, Egypt,
Republic of So. Africg,
India {unpolarized in
= many nolions)
125v B120~13u8 Straight NEMAS-15P 80 Black United Stotes,
8120~1388 s0° Bo Blaek Conada, Japan,
81201754 Stroight NEMAS—15F 36 Block (100v or 200V},
B120-1378 Stroight NEMAB—15P B0 Jode Gray Mexico, Philinpines,
81201521 80 80 Jade Gray Taiwan
8120~-1676 Stroight NEMAS—15P 36 Jade Gray
250v 8120-2104 Straight SEVI011.1958 78 Gray Switzeriand

24507, Type 12

0
o
S

250V 81200688 Straight NEMAB—15P United States, Conada

220V 8120-1857 Stroight DHCK 107 79 Gray Cenmark

81202958 gc- 79 Gray

81201860 Straight CEE22~VE
(System Cabinet Use)

1. £ = Earth Ground; L = Line; N = Neutrol

2. Part number for plug is industry identifier for piug enly. Number shown for coble is WP Fart Number for compiete
cable inciuding plug.
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Table 1-7. Hewlett-Packard Sales and Service Offices

US FIELD OPERATIONS
HEADQUARTERS
Hewlett-Packard Company
19320 Pruneridge Avenue
Cupertino, CA 95014, USA
{800) 752-0900

California

Hewlett-Packard Co.

1421 South Manhattan Ave.
Fallerton, CA 92631

(714) 999-6700

Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94041
(415) 694-2000

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
Englewood, CO 80112
{303) 649-5000

Georgia
Hewlett-Packard Co.
2000 South Park Place
Atlanta, GA 30339
(404) 955-1500

Tlinois

Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
(708) 255-3800

New Jersey
Hewlett-Packard Co.
120 W. Century Road
Paramus, NJ 07653
(201) 596-5000

Texas
Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

EUROPEAN OPERATIONS
EEADQUARTERS
Hewlett-Packard S.A.

150, Route du Nant-d’Avril
1217 Meyrin 2/Geneva
Switzeriand

(41 22) 780.8111

¥rance

Hewlett-Packard France

1 Avenue Du Canada

Zone D’Activite De Courtaboenf
F-91947 Les Ulis Cedex

France

(33 1) 69 82 60 60

Germany
Hewlett-Packard GmbH
Berner Strasse 117
6000 Frankfurt 58

West Germany

(49 69) 500006-0

Great Britain
Hewlett-Packard Lid.
Eskdale Road, Winnersh Triangle

Wokingham, Berkshire RG11 5DZ

England
(44 734) 696622

INTERCON OPERATIONS
HEADQUARTERS
Hewlett-Packard Company

3495 Deer Creek Rd.

Palo Alto, California 94304-1316
(415) 857-5027

Australia

Hewlett-Packard Australia Lid.
31-41 Joseph Street

Blackburn, Victoria 3130

(61 3) 895-2895

Canada .

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
Canada

(514) 697-4232

Japan
Yokogawa-Hewlett-Packard Ltd.
1-27-15 Yabe, Sagamihara
Kanagawa 229, Japan

(81 427) 59-1311

China

China Hewlett-Packard, Co.
38 Bei San Huan X1 Road
Shuang Yu Shu

Hai Dian District

Beijing, China

(86 1) 256-6888

Singapore
Hewleit-Packard Singapore
Pte. Ltd.

1150 Depot Road
Singapore (0410

(65) 273 7388

Taiwan

Hewlett-Packard Taiwan
8th Floor, H-P Building
337 Fu Hsing North Road
Taipei, Taiwan

(886 2) 712-0404
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Installation

This chapter provides information on the following topics:
® initial inspection

= instrument serial numbers

» environmental requirements

w electrostatic discharge hazards and precautions

s line voltage selector switch

= fuse inspection

m power cable inspection

introduction

This section provides installation instructions for your HP 8757D scalar network analyzer.
This section also includes information about initial inspection, damage claims, preparation for
using the analyzer, packaging, storage and shipment.
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Initial Inspection

The shipping container and packaging material are shown in Figure 2-11 (see chapter 1
“Accessories and Supplies” for part numbers). Inspect the shipping container for damage. If
the shipping container or cushioning material is damaged, keep it until you have verified that
the contents are complete and you have tested the analyzer mechanically and electrically.

If the shipment is incomplete or if the analyzer does not pass the operator’s check (see chapter
3) notify the nearest HP office. If the shipping container is damaged or the cushioning
material shows signs of stress, notify the carrier. Keep the shipping materials for the carrier’s
inspection. The HP office will arrange for repair or replacement without waiting for a claim
settlement.

If the shipping container and cushioning material are in good condition, retain them for
possible future use. You may wish to ship the analyzer to another location or to return it to
Hewlett-Packard for service. Instructions for repackaging and shipping the instrument are
located at the end of this chapter.

Shipment Contents
A complete shipment consists of two boxes (see chapter 1 for part numbers):
m One box contains one each of the following:
o HP 8757D scalar network analyzer
o HP-IB cable
o-power cable
o type-N to 3.5 mm adapter {Option 002 only)
m The other box contains the analyzer documentation set:
o operating manual

0 service manual

2-2 Instaliation



Serial Numbers

Hewlett-Packard makes frequent improvements to its products to enhance their performance,
usability, or reliability, and to control costs. Hewlett-Packard service personnel have access to
records of design changes to each type of equipment, based on the equipment’s serial number.
If you contact Hewlett-Packard about your analyzer, have the complete serial number

available to make sure that you receive the most complete and accurate information possible.

A serial number label is attached to the rear panel of the analyzer. A typical serial number
label is shown in Figure 2-1. The first four digits followed by a letter comprise the serial
number prefix; the last five digits are the sequential suffix, unique to each instrument.

PREFIX SUFFIX
=
4 N\
SER  1234A 12345
INSTALLED OPT
OPTIONS
HEWLETT « PACKARD
\_ (ﬁp MADE 1N U.SA Y.

Figure 2-1. Typical Serial Number Label

Operating Environment

To meet the specifications listed in chapter 1, you must operate this instrument within the
following limits:

Temperature 0 to +55°C (432 to 131°F)

Altitude < 4572 metres {15,000 feet)

Humidity 5 to 95% at +25 to +40° C (477 to 104°F)
Protect the analyzer from temperature extremes which can cause internal
condensation.

Cooling Leave 10 ¢m (4 in) of room at the rear of the cabinet and 7.6 cm (3 in) at

the sides of the cabinet. In bench stacking, the plastic feet provide adequate
clearance for the top and bottom surfaces. In rack mounting, filler strips
provide the clearance.

The rear-mounted fan moves air into the instrument and out through the
sides. Clean the fan regularly.
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Electrostatic Discharge

Because electrostatic discharge (ESD) can damage or destroy electronic components, perform
all work on assemblies consisting of electronic components at a static-safe work station.

Figure 2-2 is an example of a static-safe work station using two types of ESD protection that
can be used either together or separately:

1. A conductive table mat and wrist-strap combination.

2. A conductive floor mat and heel-strap combination.

g Building
ff} Ground
i ) 1 MegOhm
g ') Resistor G

PN

ety

Table Mat

=~

Building
Ground
rist Strap -
,ord
<=3

\}1 MegOhm
Resistor
1|
1]
1

p— |

1
Fioor Mat ——————

/| 1
Figure 2-2, Example of a Static-Safe Work Station

A
Wrist Strop

{

Reducing Damage Caused by ESD

The following can help reduce ESD damage that occurs during testing and servicing
operations:

m Before you connect a coaxial cable to an analyzer connector for the first time each day,
momentarily ground the cable center and outer conductors.

m Ground yourself with a resistor-isolated wrist strap before touching the center pin of any
connector, and before removing any assembly from the instrument.

m To prevent a buildup of static charge, ensure that all instruments are properly
earth-grounded.

Static-Safe Accessories. See chapter 1 “Accessories and Supplies” for static-safe accessories
available from Hewlett-Packard.
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Power Requirements

Tabie 2-1. HP 8757D Power Requirements

Characteristic

Requirement

Input Voltage
Frequency
Power

100, 120, 220, or 240 V {£10%)
48 to 66 Hz

155 VA (max)

Cautions

Before you connect the instrument to the power source, check the rear-panel
voltage selection card. An improper setting can damage the unit when it is
turned on.

The available line voltage must be within £10% of the line voltage selection
shown in Table 2-2. If not, use an autotransformer between the power source
and the instrument.

Checking the Line Voltage and Fuse

Both the voltage selection card and the fuse are located in the AC power module on the rear
panel of the analyzer (see Figure 2-3). To select the line voltage and fuse (see chapter 1 for

fuse part numbers):

1. Measure the AC line voltage.

2. Using the values in Table 2-2, follow the instructions in Figure 2-3.

Table 2-2. Line Voltage and Fuse Selection

Measured AC Voltage
Line Voltage Selection | Fuse
V) Card Position | (A)
90 to 110 100 2.5
108 to 132 120 2.5
198 to 242 220 1.5
216 to 264 240 15
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Receptacle for primary power cord

PC selector bourd shown positioned

1 % I
for 115/120 Voc power lmne SELECTION OF

OPERATING VOLTAGE

1, Slide open power maodule cover dopr ohd
puli fuse—pull tever to iift to remove fuse.

2, Pull oyt voltage—selector PC boord. Posi-
tion PC board so that volloge nearest
actucl iine voliage level will gppear in
module window. Push board back into its
slot.

3. Push fuse-pull Jever inte s normal right—
kand position.

L. Check fuse to make sure it is of correct
reting and type for input oc line voltage.

5. Insert correct fuse in fusehoider,

Operoling voltoge appecrs in module window

Figure 2-3. Setting the Voltage Selector Switch and Checking the Fuse

Checking the Power Cable

The analyzer is shipped with a three-wire power cable (appropriate for its original
destination), in accordance with international safety standards. When connected to an
appropriate power line outlet, this cable grounds the analyzer chassis. See chapter 1 for a list
of available ac power cables, plug configurations, and the appropriate geographic area for each
cable type.

Warning Failure to properly ground the analyzer can cause personal injury or death.
Before you turn the instrument on, connect its protective earth terminals to the
a protective conductor of the main power cabie. Insert the main power cable plug

only into a socket outlet that has a protective earth contact.

Do not use an extension cable, power cable, or auto transformer without a
protective ground conductor. When using an auto transformer, be sure that
its common terminal is connected to the protective earth contact of the power
source outlet socket.
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Equipment Required But Not Supplied

To make measurements with a standard analyzer, you must have a swept RF or microwave
source and from omne to three detectors or directional bridges (four with an Option 001).

AC Detection

AC detection measurements require square wave modulation capability at 27.778 kHz.

Firmware Compatibility

Table 2-3 lists the sweeper firmware revisions required for complete compatibility with the HP
8757D.

Table 2-3. Firmware Revisions

HP Firmware
Sweeper | Revision
HP 8350B >6
HP 83522A >3
HP 83525A/B >3
HP 83540A/B >3
HP 83545A >3
HP 835504 > 6
HP 83570A >3
HP 83572A/B >8
HP 83580A >6
HP 83592A/B/C| > 6
HP 835944 > 6
HP 83595A > 6
HP 83595C All
HP 83596A All
HP 83596B All
HP 83597TA All
HP 83597B Al
HP 835984 All
HP 83599A All
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Rack Mounting

Caution Use ouly the specified screws to install the rack mount kit. Longer screws can
y damage internal components located behind the screw mounting holes.

Rack Mounting without Front Handles
{Option 908)

Option 908 instruments are shipped with a rack mount kit. The kit supplies the hardware and
installation instructions to prepare the instrument to mount on an equipment rack with 482.6
mm {19 in) support spacing. To order additional rack mount kits, see chapter 1.

1. Refer to Figure 2-4.
2. Remove each front handle trim (3:
a. Insert the tip of a screwdriver between the back edge of trim and the front handle.
b. Pull forward.
. Remove four screws @) and one front handle assembly (3) per side.

3
4. Attach one rack mount flange (2) with four panhead screws (& per side.
5. Remove the feet and tilt stands ).

6

. Save the flat head screws and front handle assemblies for reuse.

Rack Mounting with Front Handles
(Option 913)

Option 913 instruments are shipped with a rack mount kit. The kit supplies the hardware
and installation instructions to prepare a standard instrument (with handles) to mount on an
equipment rack with 482.6 mm (19 in) support spacing. To order additional rack mount kits,
see chapter 1.

1. Refer to Figure 2-4.

2. Remove each front handle trim (I):
a. Imsert the tip of a screwdriver between the back edge of trim and the front handle.
b. Pull forward.

3. Remove four screws (@) and one front handle assembly @) per side.

4. Attach one rack mount flange (2) and one front handle assembly @) with four panhead
screws (@) per side.

5. Remove the feet and tilt stands ().

6. Save the flat head screws and front handle assemblies for reuse.
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Figure 2-4. Rack Mounting the Analyzer
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Connecting the Analyzer to a Source

Figure 2-5, Figure 2-6, Figure 2-7, and Figure 2-8 show the interconnections between the
analyzer and three commonly used sources.

Exiernal Modulation

Unlike the HP 8350, 8360, and 83750 Series sources, HP 8340 and 8341 Series synthesizers
do not provide an internal 27.778 kHz modulated signal (used in AC measurements). Use
the analyzer’s 27.778 kHz modulation signal to externally modulate the source, connected as
described in Table 2-4.

Table 2-4. External Modutlation Connections

Serial | Connection/Function | Comnection/Function
HP Source | Prefix |(W/O System Interface | (With System Interface
Connected) Connected)

HP 8340A | < 2302A | Pulse Input/Pulse Input/Pulse

> 2320A | AM Input/Shift Pulse |AM Input!
HP 8341A |all AM Input/Shift Pulse |AM Input!
HP 8340B jall Pulse Input/Pulse Input/Pulse?
HP 8341B |all Pulse Input/Pulse Pulse Input/Pulsel

1 The correct function is programmed automatically.

Other Configurations

If you operate the analyzer without connecting the HP 8757 system interface, make the
connections to the analyzer’s POZ BLANK and SWEEP IN 0-10V only. Also use this
configuration with the HP 8620 Series sweep oscillator and with non-HP sources. For
modulation, connect the MODULATOR DRIVE to the source PULSE input, or use an
external modulator (such as an HP 11665B).
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Figure 2-5. Analyzer to HP 8350 Sweep Oscillator Interconnections
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8757 HP INTERFACE
SYSTEM INTERFACE /BUS 87570 REAR PANEL
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Figure 2-6. Analyzer to HP 8340 and 8341 Series Synthesizer interconnections
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8757 HP INTERFACE
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Figure 2-7. Analyzer to HP 8360 Series Synthesizer Interconnections
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8757D SCALAR ANALYZER
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Figure 2-8. Analyzer to HP 83750 Series Synthesizer Interconnections
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Connecting the Analyzer to an External Monitor

Use the three rear panel outputs (RGB) to drive an external monitor (see chapter 1 for
specific video output characteristics). Connect the three BNC analyzer outputs (RGB) to the
corresponding monitor inputs. '

If you use a monochrome monitor, operate the analyzer in monochrome mode and connect
only the green (G) output to the monitor.

Setting the HP-IB Address

In remote mode, a controller communicates through the HP-IB, identifying each instrument
on the bus by its HP-IB address. Because of this, each instrument on an HP-IB must have a
unigue address (0 through 29 are available).

Factory Setting

The factory sets the analyzer to address 16. The central processing unit (CPU) reads this
address from the firmware when the instrument is first turned on and stores it in memory.
The address changes only when the value in memory changes, either through 2 front panel
entry, or when you change the firmware. With a firmware change, the address again defaults
to 16.

Checking the Address
To display the current HP-IB address on the CRT:

1. Press {tocAL).

Changing the Address
To change the HP-IB address:

1. Press (Local ).

The CRT displays the current address.
3. Using the front panel keypad, enter the new address.
4. Press to terminate the entry.

The CRT displays the new address. Tuarning the line switch off or presetting the
instrument does not affect this address.
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Recording the Address

Figure 2-9 shows an HP-IB label (see chapter 1 for ordering information}, available for
recording instrument HP-IB addresses.

ADDRESS

KHP Part No. 7120»6853)

Figure 2-9, HP-IB Address Label

HP-IB Connectors and Cables
A tutorial description of HP-IB is available from Hewlett-Packard (see chapter 1 for ordering

information). See also “Remote Operation,” which describes the analyzer’s HP-IB capabilities.

Figure 2-10 illustrates an HP-IB connector pin configuration and signals.

Connectors
The analyzer has two rear panel HP-IB connectors:
1. The 8757 System Interface (J1).

This remote programming interface lets you connect the analyzer to the HP-IB connector
of compatible instruments and use the analyzer (in either local or remote operation) to
control a plotter, printer, or source. This dedicated HP-IB port is used exclusively by the
analyzer; do not connect a controller to this connector.

2. The HP Interface Bus (J2).

This remote programming interface lets you connect the analyzer to a controller via HP-IB
with or without additional instruments. You can then remotely operate the analyzer with

the same control (except for power, line switch, and internal tests) as with local operation.
The controller maintains remote control by sending commands to and receiving data from

the analyzer over the HP-1B.
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Cables

Connect instruments on the HP-IB or on the system interface using HP-IB cables. The cables
are available in lengths from 0.5m (1.6 ft) to 4m (13.2 ft}. See chapter 1 “Accessories and

Supplies” for ordering information.

You may connect up to fifteen instruments in parallel on the HP-IB or the system interface,
but if the system cable is too long or if the accumulated cable length between instruments
is too long, the system cannot maintain the proper data and control lines voltage levels and

timing relationships (see Table 2-5).

Table 2-5. HP-IB Cabling Restrictions

Number of Instroments

Maximum Cable Length

in the System? (m/ft)
2 4/12
> 2 2/6?

na 20/65°

1 Including the analyzer.
2 To each instrument.

3 Between all units.
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SIGNAL  GRCUND
P/0 TWISTED PAIR WITH 11
GROUNDED NEAR | P70 TWISTED PAIR WITH 10

TERMINATION OF P/0 TWISTED
OTHER WIRE OR P/0 TWISTED
TWISTED PAIR P/0 TWISTED
P/O TWISTED

PAIR
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Figure 2-16. HP-IB Connectors: Signals and Pin Configuration
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Storing and Shipping

Environment

Store or ship the instrument in environments within the following limits:

TEIMPEIALUTE e veneene e esneaannnasentaennenosinss —40 to + 70°C (~40 to + 167°F)
AT IEUAS ettt i e e s a i < 15,240 metres (50,000 feet)
Bamidity «oovnn vt e 90% at +65° C (+149°F)

Protect the instrument from temperature extremes, which can cause internal condensation.

Packing the Instrument

Hardware

u If the analyzer has handles, but no rack mounting hardware, go to “Packaging.”

» If the instrument has neither rack mount flanges, nor handles, attach the handles, and go to
“Packaging.”

® If the instrument has handles and rack mount flanges, remove the flanges, reattach the
handles, and go to “Packaging.”

m If the instrument has rack mount flanges, but no handles, remove the flanges, attach the
handles, and go to “Packaging.”

Packaging

Containers and materials identical to those used in factory packaging Figure 2-11 are available
through Hewlett-Packard offices (see chapter 1 for ordering information). If you choose to
package the instrument with commercially available materials, follow these instructions.

1. Wrap the instrument in heavy paper.

2. Use a strong shipping container. A double-wall carton made of 350-pound test material is
adequate.

3. Use enough shock-absorbing material (3 to 4 inch layer) around all sides of the instrument
to provide a firm cushion and prevent movement inside the container. Protect the control
panel with cardboard.

4. Seal the shipping container securely.

5. Mark the shipping container “FRAGILE”.

Returning an Instrument for Service

If your analyzer requires service, contact the HP office nearest you for information on where
to send it. See the list of sales and service offices at the end of this manual). When you send
the analyzer to Hewlett-Packard, include a service tag (located at the end of this chapter), on
which you provide the following information:

. Your company name and address {do not give a post office box).

. A technical contact person within your company, and their complete phone number.
. The complete model and serial number of the instrument.

. Indicate the type of service required (calibration or repair).

. Include any applicable information.

Qv o QO DD s

installation 2-19



When making inquiries, either by correspondence or by telephone, please refer to the
instrument by model number and full serial number.

Figure 2.11. Packaging for Shipment Using Factory Packaging Material
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Operation

This operating section provides information that is divided into the foliowing topics and

sections:

w firmware revision history

Local Operation
m User’s Guide, which contains:

o3 typical measurement setups
o example transmission and reflection measurements

m Operating Reference, which contains:

o front and rear panel operating features
o front panel key functions

o softkey functions

o1 operator’s check

Remote Operation
This section contains:
m information on converting HP 8757A software

w quick reference guide

m programming guides for example programs and programming codes

In Case of Difficulty

This section contains information on what to do if you encounter a problem with the analyzer.
It provides suggestions for minor problems that do not involve defects in the internal circuitry.

(The service manual, chapter 8, provides in-depth troubleshooting information.}
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HP 8757D Firmware Revision History

Revision 5.1

Initial shipment release.
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I NTRODUCTION

' This document is intended to provide an introduction to
~ the operation of the HP 8757D scalar network analyzer.
It is organized in a manner that will familiarize the user
with many of the capabilities and features of the

HP 8757D, illustrating actual operating sequences for
various measurements.

Chapter 1 provides a basic introduction to the

HP 8757Ds front panel, then leads the user through the
general measurement procedure for making scalar net-
work measurements.

Chapters 2 and 3 describe the procedure for making
transmission and reflection measurements. The examples
have been selected to illustrate many of the operating
modes of the HP 8757D, and the simplicity of their de-
sign. The bandpass filter (HP Part No. 0955-0446) uti-
lized as the device under test in many of the examples,
demonstrates the techuiques for measuring common de-
vices.

* Chapters 4 and 5 describe advanced features, such as
limit testing for device evaluation and the alternate
sweep capabilities of the HP 83508, HP 8340B/8341B,
and HP 8360 series sources.

Chapter 6 illustrates the HP 8757D’s external disk save/
recall capabilities, while chapter seven covers special
functions such as color selection and frequency blanking.
This document also includes an appendix, that describes
the capabilities and advantages of the AC and DC detec-
tion modes.

The HP 8757D Operating Manual has more complete op-
erating information. Use this reference for further infor-
mation on any topic covered in this User’s Guide.

Microsoft® is a U.S. registered trademark of Microsoft Corp.

How to use this guide

To gain the most benefit from this User’s Guide, it i3
recommended that you proceed sequentially through the
guide, starting with chapter 1 and ending with chapter 7.
Each chapter builds upon the information presented in
previous chapters. Also, the examples provided within
each chapter are written in procedural form. To follow
the examples, start at the beginning of each chapter.

To simplify the execution of the measurements presented,
the HP 8757D’s front panel “hardkeys” are differentiated
from the display “softkeys.” The hardkeys are presented
in bold capital letters (e.g. [CAL]) and the softkeys are
bold italic capital letters (e.g. [SHORTIOFENYT).
Equipment utilized in this guide

HP 8350B Sweeper with HP83592B RF Plug—in.
Bandpass Filter — HP Part No. 0955-0446.

HP 84470 Amplifier.

HP 85027 Directional Bridge.

Includes 3.5 mm (f) to (f) adapter
HP Part No. 85027~60005.

and 3.5 mm (f) open/short
HP Part No. 85027-60004.

HP 11664A Detector.

HP 11664E Detector.

HP 11667A Power Splitter.
HP 8491A 6 dB Attenuator.
HP 8491B 10 dB Attenuator.

HP Part No. 1250-1743.
Type N (m) to 3.5 mm (m) adapter

HP Part No. 1250--1744.
Type—N (m) to 3.5 mm (f) adapter

HP 85022 Cable Kit.
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C H A P T E R 1

Operating the HP 8757D

Front panel tour

The front panel of the HP 8757D was designed to simpli-
fy measurement operations. Each “hardkey” accesses a
CRT —displayed menu. These menus offer a list of possi-
ble selections for the completion of a particular opera-
tion. Each selection corresponds to one of the eight
“softkeys” located to the right of the display. Using front
panel keys to access softkey menus allows for the expan-
sion of the analyzer’s capabilities, without adding froat
panel complexity.

CRT display

With the selection of each hardkey or softkey, the

HP 8757D)’s display is updated to exhibit the current
measurement configuration and status information. For
those parameters not continually shown on the display,
select the appropriate key to exhibit the parameter in the
active entry area.

The HP 8757D offers a color display that may be custom-
ized to the user’s particular color preferences. A mono-
chrome display mode is also available at the touch of a

¢ softkey in the [DISPLAY] menu.

Mode labels

This area of the CRT is used to show the current status
of various functions for the activated channels (an exam-
ple is shown below). The following table lists the status
symbol notations and their meanings.

Stotus Cursor or
Measurement Symbols Marker VYolue
< . 7
CHI1:A —~d SA  ~28.50dB
10.0dB/ REF O,QOd‘B

Scale per Division Reference Level Value

Notation Definitions

—M The trace displayed represents the subtraction of
the stored data from measured data.

MEM The trace displayed represents stored data.

Trace smoothing is on.

Trace averaging is on.

Adaptive Normalization is on.

Adaptive Normalization is on, but uncalibrated
{the frequency span has been increased beyond the

™k

original calibration span).

Ciz:  B/R~Mi + 18 48

icm: B/R-Mn - 4% oB . .
.5 di, i0.0 ¢B/ REF + GO oa -

S _REF % LE0 a8

2
AV
B i AR ™

2

\\\

/
T

STAT +3.24008HZ

VKRA + . BO1BGHT  &T0F  +14.2400H=z

Channel selection

Many measurement and display functions are indepen- _
dently selectable for each channel. To modify the parame-
ters of a particular trace, first select that channel (making
it the active channel), then make the desired measure- _
ment choices. The mode label area of the active channel
is boxed to differentiate it from other enabled channels..

The HP 8757D may display as many as four channels at
one time. A channel may be switched off by pressing the
channel hardkey to make it the active channel, then =~ -
pressing the hard key a second time to turn it off.

CHANNEL

Function selection

There are eight function keys, which allow the userto |, *
select the measurement parameters, calibrate the mea-
surement setup, and manipulate data presentation: - . -&
[MEAS], [DISPLAY], and [CAL] access menus whic
provide the user with a choice of measurement and dis=""
play configurations, and calibration sequences. The - . =
[SCALE], [REF], [CURSOR], [AVG], and [8PCL] keys -
allow the user to manipulate information in a manner
that enhances usability of the measured data.




5
=
212
gl

DISPLAY AVG

SPCL

) [#]

FEOnel

Data entry

The ten digit keypad is used to enter numeric values for
a-chosen parameter. Once the numbers have been se-
lected, they need to be terminated with the appropriate
units located on the right side of the keypad. Use [ENT]
te'ferminate data that is unitless. In addition to entering
data with the keypad, the knob may be used to make
continuous adjustments, while the {«] and [«] keys
allow the values to be changed in steps.

o (EREERER ENTRY

ajojol:
olojols

= OO E
D00

Instrument state selection

The Instrument State keys control system functions that
apply to the entire instrument, they are not channel spe-
cific. [SYSTEM], [SAVE], [RECALL], [PRESET], and
[LOCALY, implement such functions as: HP—IB plotter,
printer, and disk controls, built—in diagnostic tests, front
panel save/recall, instrument preset, and HP—IB instru-
ment addresses.

INSTRUMENT STATE

o () ) (=

L T

R S:
LOCAL r- L] » . }
HP—i8 STATUS

General measurement sequence

Even with its wide range of capabilities, the HP 8757D is
easy to operate. Common measurements can be set up
with only a few front panel selections. This section de-
scribes a general approach to performing network mea-
surements with the HP 8757D.

The following sequence is used throughout this User’s
Guide to illustrate the use of the HP 8757D in its various
operating modes. The individual steps are discussed in
detail in the sections that follow.

Preset
Return to a known state.
Connections

Set up the test configuration for your particular device
under test.

Controls

Set up the instrument with the following steps:
1. Select measurement input.
2. Set up source parameters.

Calibrate

Characterize the systematic errors and remove their ef-
fect from the displayed data.

Save

Save the instrument configuration and calibration to fa-
cilitate recalling measurement states.

Measurement

Measure the performance of the device under test. Uti-
lize the cursor functions to extract key measurement in-
formation.

Output Results

Create a permanent record of your measurement data, by
outputting the test resulis to a plotter or printer. Also,
obtain virtually unlimited storage of test setups and mea-
surement data with the HP 8757D and an external disk
drive.



Step one: preset

I Selecting [PRESET] activates a self test routine; when

' completed, the analyzer returns to a pre--determined

state. [PRESET] also initializes all instruments attached

to the 8757 System Interface. The major default condi-
tions are listed in the table below.

Primary default conditions

Detector frequency offset!

Analyzer

Channel Channel 1 On, Active
Channel 2 On
Channel 3 Off
Channel 4 Off*

Measurement A on Channe] 1
B on Channel 2
C(Option 001} or Bon

hannel 3

R on Channel 4

Display format Displays the current measurement
data

Colors Unchanged

Scale 20 dB/division

Reference Reference Level equals 0 dBm
Reference Position unchanged
frore previous setting

Number of points 401 trace points

Detection mode AC

Trace memories Unchanged

Save/Recall memories Unchanged

Detector amplitude offsets | Setto 0

Off, start and stop values set to
50 MHz

HP~IB addresses Unchanged
Cursor Off

Search Value equals ~3 dBm:
Modulation drive On
Averaging Off
Smoothing Off
Adaptive normalization Off
Limit lines Unchanged
Source
Frequency Full span of source
Sweep time 200 ms
Modulation On
Plotter Abort all activity
Printer Abort ail activity
Disk Abort all activity

1. Function only available when using the HP 85037 series precision de-

tectors,

Step two: set up test
connections

The device under test (DUT) determines the actual sys-
tem configuration; the three (optionally four) inputs offe
the user a variety of possibilities. Simple insertion loss or
gain measurements may be made with only a power split-
ter and detector. Reflection measurements require a di-
rectional bridge or coupler.

The following figure presents a block diagram of a basic
scalar coaxial system, configured for ratio reflection and
transmission measurements. Adapters, attenuators, isola-
tors, or other components may also be required depend-
ing on the actual DUT and the measurement parameters
being characterized. Connector savers (high quality '

" adapters) should be utilized whenever possible to pre- ...

serve test ports of h1gher cost components (i.e. dxrectmtn'
al bridges), thus minimizing damage from repeated

- connect/disconnect cycles.

WP 8757D
HP 83508 Scalar Network Analyzer
Sweeper —
o
IR s
O 00 o] A
= ole o I
RF Qutput
Pawer
Splitter
Directicnal
Bridge
Device
Under Test Detecter
= S /
Detecter
. L 1= /

Step three: set system control
settings
1. Select measurement input.

2. Set up source parameters.

Following preset, channel one is active and channel two i
on. Use the [MEAS] key to select the appropriate single
or ratioed measurement input for characterizing the de-
sired parameters.

in



Use the controls of the source to set the start and stop
frequencies that correspond to the frequency range of the
device under test. The 8757 System Interface bus allows
the HP 8757D to act as system controller, monitoring
source functions. This interface provides frequency anno-
tation on the CRT display, full use of all source marker
modes, and control of the analyzer and source preset and
save/recall functions. Also, it facilitates full use of the
source sweep functions, such as CW (continuous wave},
alternate and power sweep modes.

If the DUT is sensitive to the input power level, the pow-
er should be measured at the test port of the power split-
ter or directional bridge. To accomplish this, the device
should be removed and the detector attached directly to
the test port, then the power level on the source should
be adjusted until the desired RF power level appears on
the analyzer display. Typically, when the system is con-
nected as in the previous figure, there is a 12 to 14 dB
loss in power (from the power splitter and directional
bridge) between the output of the source and the output
of the test port. Once the power level has been set, re-
connect the DUL

Stép four: perform calibration

Accuracy in network analysis is greatly influenced by fac-
tors external to the network analyzer. Parts of the mea-
surement system such as cables, adapters, detectors, and
directional bridges all introduce variations that can dis-
tort the actual performance of the DUT. For this reason,
it is important to start with high quality components in
your measurement system as well as ensuring these com-
ponents are properly cared for. Application Note 326,
Principles of microwave connector care for coaxial system
(HP part no. 5954—-1566), provides some valuable care
and connection techniques which will help ensure opti-
mum accuracy is obtained from your scalar network
analyzer.

In the case of an absolute power calibration, the calibra-
tion is not dependant upon the instrument state. Source
frequency and power and analyzer measurement settings
may be changed without impacting the calibration. For
transmission and reflection measurement calibrations,
these calibrations are dependant upon the measurement
configuration. Only when the adaptive normalization
function is activated may the source frequency be
changed without invalidating the calibration. Power may
be changed if the system is configured for ratio measure-
ments. When new parameters are required, the previous
calibration becomes invalid and recalibration must occur.

Absolute power calibration
(HP 8757D option 002 only)

The internal power calibrator in the HP 8757D option
002 is a 50 MHz power transfer standard used to precise-
Iy characterize the selected detector’s performance from
+20 to —50 dBm. While designed specifically for use
with the HP 85037 series precision detectors, the power
calibrator may also be used with HP’s other detectors and
directional bridges to obtain optimum absolute power
accuracy and dynamic accuracy performance.

NOTE: The absolute power calibration must be per-
formed before a trapsmission or reflection calibration.

Calibration sequence

Accesses calibration menu.

Select power calibration.

Select detector B for calibration. Con-
neet detector B to PWR CAL output.
When calibrating a directional bridge,
connect the bridge’s RF input to the
PWR CAL output and connect a short
to the test port.

Fxecutes the power calibration.

[CAL] [MORE]
[POWER CAL}
{DET B]

[START CALJ

The power calibration results will be retained by the HP
8757D option 002 as long as the detector remains at-
tached to the analyzer’s input. Once disconnected, the
calibration will be lost and a re—calibration required.

Transmission measurement calibration

For a transmission measurement, a “thru” is the calibra-
tion standard. It is accomplished by removing the DUT
and directly connecting the measurement test port to the
detector, thus establishing a 0 dB loss (or gain) reference.

Calibration sequence:

[CAL] Accesses calibration menu,
[THRU] Sets up calibration; remove DUT, con-
nect thru,
[STORE Stores calibration in memory of active
THRU] channel.
[DISPLAY] Accesses display menu,
TMEAS - Normalizes measurement trace; sub-

tracts data stored in memory (calibra-
tion data) from current measurement
data,

MEM]



Reflection measurement calibration

. Coaxial scalar systems commonly use a short and open as

# the calibration standards for a reflection measurement.
Since either standard reflects all incident power, they
provide a convenient 0 dB reference. Mismatches and
directivity in the test setup cause calibration and mea-
surement errors that vary as a function of frequency. A
test setup with either a short circuit or a shielded open
include the same calibration errors 180° out of phase with
each other. Therefore, by averaging the responses of a
short circuit and a shielded open circuit the mismatch
and directivity effects will cancel during calibration, pro-
ducing an accurate reflection reference. With waveguide
scalar measurement systems oxnly a fixed short may be
utilized as the calibration standard, since it is impossible
to create a full reflection open circuit.

Calibration sequence:

[CAL} Accesses cahibration e
[SHORT/OPEN} Sets up calibration; connect short.
[STORE SHORT] Connect cpen.

[STORE OPEN] Stores calibration in memory of ac-
tive channel.

[DISPLAY] Accesses display menu.

Normalizes measvrement trace.

[MEAS—-MEM]

‘Step five: save instrument state

Utilize the HP 8757D’s internal memory or an external
disk drive to save/recall the instrument configuration and
calibration. This step will save time and effort when re-
configuring frequently used measurement setups or re-
calling a configuration that was lost after inadvertently
pressing [PRESET] or cycling the line power.

Internal storage

The [SAVE] and [RECALL] keys are used to store and
retrieve up to nine complete front panel states of the
analyzer and the source (if the 8757 System Interface is
connected). Color selections on the HP 8757D may not
be saved internally, but may be stored on a disk. Only
registers 1 through 4 may store the calibration memory,
iimit lines, and tities from channels 1 and 2 along with
the instrument states. Information may be stored or re-
trieved internally by selecting [SAVE] or [RECALL],
then the number of the storage register. The instrument
states are saved in a non—volatile memory, and will not
be erased until written over or until the [CLEAR SAV/
RCL] softkey is utilized from the [SYSTEM] menu.

External storage

A permanent copy of the instrument configuration and
calibration may be made utilizing the external storage
capabilities of the HP 8757D and an external disk drive.
The [SAVE] and [RECALL)] functions access the external
storage menus as well as the internal storage registers.
For more information refer to chapter 6, External disk .
Save/Recall. These external storage capabilities allow the
user to increase productivity by concentrating on making
measurements, as opposed to repeatedly setting up the
same instrument configurations.

Step six: measure device
under test

After the test setup is calibrated, and the device has been
connected, the trace displayed will present a normalized
measurement of the device being tested.

Optimizing trace display

To optimize the presentation of data, the scale per divi-
sions, and/or reference level and position may be ad-
justed. Selecting [SCALE] displays the [AUTOSCALE]
softkey which provides a quick convenient method for
adjusting these functions. [SCALE] also allows the user
to change the scale per divisions by utilizing the keypad,
knob, or step keys on the front panel. Reference func-
tions may be adjusted separately by selecting /REF LEV-
EL], or fREF POSN] from the [REF] menu. Changes
may be entered via the keypad, knob, or step keys.

SWR and AUX display modes

The HP 8757D provides the user a choice of display for-
mats. Reflection measurements may be displayed in
standing wave ratio (SWR) or return loss (dB). The de-
fault format following preset is return loss. To make mea-
surements in the SWR format select [TRC FMT SWR dB]
from the [DISPLAY] menu.

The [AUX] softkey allows the user to measure a voliage
incident on the ADC IN connector on the rear panel of
the analyzer. This input voltage must be in the —10 to
+10V range. The active channel displays this measure-
ment as voltage versus frequency. This function provides
a user with the means to measure voltage controlled de-
vices such as attenuators and oscillators, enabling the
analysis of the device’s output power versus the control
voltage. To access the AUX function, select the {MEAS]
hardkey and press fMORE] until the [AUX] softkey ap-
pears.



Utilizing cursor and marker functions

The [CURSOR] key activates the cursor on all displayed
channels. The cursor is identified by a “c” on an inverted
triangle above each trace, it remains the active function
until one of the other functions or instrument state keys
is selected. The cursor value for each trace is presented
in the mode label area above the grid. How power is
presented is determined by the measurement and display
mode selected for each channel; dB represents the differ-
ence between two inputs (ratioc measurement or current
measurement minus the stored reference), whereas dBm
represents the absolute power at the chosen input. Use
the front panel knob to move the cursor to the desired
location on the trace. The measurement value (power
and frequency) of the active trace will be displayed in the
active entry area of the display.

The cursor menu contains several useful functions that
can simplify many measurement procedures, thus reduce
measurement times and increase productivity. These fea-
tures are best illustrated in the transmission and reflec-
tion sections (chapters 2 and 3 respectively).

The HP 8757D also has the capability of displaying mark-
ers generated by the HP 8350B sweeper and the

HP 8340B/8341B and HP 8360 series synthesized sweep-
ers. These sources have independent, continuously vari-
able markers, which may be adjusted via the knob, step
keys, or data entry keyboard on the source. The active
marker’s number is presented on an inverted triangle on
top of the displayed traces; other markers are displayed
below the traces with their representative marker num-
bers beneath the triangle.

The markers may be manipulated while the cursor func-
tion is on, the cursor will remain active (identified by a
“¢”) and accessable via the analyzer’s front panel. If the
cursor is turned off, the active marker’s power and fre-
quency will be presented in the mode and the frequency
label areas respectively. When the cursor is on, the mark-
ers will be visable but without displaying any measure-
ment data, The marker’s utility is enhanced by several
marker functions, such as marker sweep [MKR SWEEP]
and marker to center frequency [MER-+CF]. A marker
difference function [MKR A}, computes and displays the
difference between two markers.

Step seven: output results

Create a permanent record of the measurement by plot-
ting the results to a plotter or a printer via HP—IB. The
plotter/printer buffer facilitates efficient hardcopy out-
puts of your measurement data, by releasing the analyzer
to the user within 5 seconds. Results may also be stored
on an external disk. The HP 8757D allows the user to
control these external peripherals without connecting an
external controller,

To obtain a hard copy output of the current display, se-
lecting [PRINT] or [PLOT] in the [SYSTEM] menu will
offer a number of printing and plotting options (dis-
played in the menus below).
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[PLOT ALL] plots everything currently displayed except
for the softkey menu and the number of points. The user

o may also choose to plot only specific parameters (i.e.

' [PLOT TRACES] ...), or if repeated plots utilizing the
same display parameters are necessary, a custom plot
may be specified. [DEFINE CUSTOM] allows the user to
select the display parameters for custom plots, then se-
lecting fPLOT CUSTOM] will output the results with the
same format each time. The {SCALE TO PIP2] option in
the [DEFINE CUSTOM] menu allows the user to expand
the plot to fill up the page, in this case the labels are
plotied inside the grid.

In the HP 8757D’s [PRINT] menu, [GRAPH MONO] al-
lows the user to print the displayed information to any
compatible printer in black and white. {GRAPH COLOR]
may only be utilized with a HP PaintJet (color) printer.
Both of these functions will output everything displayed
except for any messages in the display’s active entry area
and the softkey menu.

Selecting [LABELS] in the [SYSTEM] menu offers the
user the choice of turning on or off the labels or title of
the current display prior to printing. [/PRINT DATA] will
output each point on the trace in tabular form. [PRINT
MARKERS] will list just the information relating to mark-
ers and cursors currently displayed.



C H A P T E R 2

Transmission measurements
with the HP 8757D

This chapter demonstrates many of the features of the
HP 8757D. A complete measurement setup is given for
each example, following the same basic measurement se-
quence of chapter one. The examples provided in this
document represent typical scalar network measurements.
This section describes transmission measurements of in-
sertion loss, 3 dB bandwidth, peak—to—peak ripple, and
gain compression. Some of the features presented are:
averaging, smoothing, adaptive normalization and power
sweep.

Modify the instrument setups shown to suit your particu-
lar needs. For further information on any of the measure-
ments shown, refer to the appropriate operating manual
for the most complete description of the analyzer's oper-
ating modes, parameters, etc.

Basic system configuration

The HP 8757D analyzers can measure transmission using
any of the four display channels with either a single de-
tector at input A, B, C (HP 8757D Option 001) or R, or
two detectors in a ratio measurement (i.e. A/R, B/R,
etc.). In the simplest transmission setup the device at-
taches directly to the source, and the detector to the out-
put of the device. This configuration will produce
accurate results when a leveled source is utilized with a
low reflection test device. However, when source mis-
matches occur they can create power level variations
which will produce system errors.
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Ratioing provides an improvement in effective source
match by eliminating the effects of source power varia-
tions common to both reference (R) and test inputs. This
technique is particularly appropriate for measurement of
devices with a low insertion loss, poor input match, or an
unleveled source. Since active devices {devices with gain}
usuaily require measurements with varying inputs, ratio-
ing eliminates the need to recalibrate each time the pow-
er level is changed; also it reduces the ripple associated
with source mismatches to which many active devices are
particularly sensitive.

Measurement setup for
insertion loss and gain

Insertion loss and gain are ratios of the output to input
signals. When set up as shown below, the results can be
read directly in decibels (dB).

Preset

Return the system to a known state, channel 1 active.

Connections

Connect the DUT to the network analyzer as shown in
the previous configuration.

Controls
Setup the measurement.
Measurement
[MEAS] [B/R} Sets up ratio measurement on chan-
nel 1.
CHANNEL [2] Activate channel 2
CHANNEL [2] Turn channel 2 off. Channel 1 be-
comes active channel.
Source parameters
[CK] Activates the center frequency
function.
[10.24] [GHz] Sets center frequency to 10.24 GHz.
[AF] Activates frequency span function.
{2] [GHz} Sets frequency span to 2 GHe.
[POWER LEVEL] Activates power Ievel function,

[10] [dBm/dB] Sets power level to + 10 dBm.



Calibrate

™ Perform thru calibration.

{CAL) Accesses calibration menu.
[THRUJ Sets up calibration; remove DUT,
cormect thru.
[STORE THRU] Stores calibration in active channel’s
memory.
[DISPLAY] Accesses display menu.
TMEAS~MEM] Normalizes measurement trace.
Save

Save the instrument states and calibration.

[SAVE] Presents “SAVE REG” in the dis-
play’s active entry area.
{1} Saves mmstrument state and calibra-

tion in register 1,

Measurement

Reconnect the DUT.

{SCALE]
[AUTOSCALE]

Activates scale function.

Provides guick, convenient scaling of
the measurement data.

Raising the reference position to the top half of the grid
; and adjusting the reference level to 0 dB sets the pass-

~ band of the filter to the reference line, facilitating aver-
age insertion loss measurements and magnifying the
passband region for flatness measurements without reset-
ting the reference levels. The following sequence sets up
the reference functions:

[REF} Activates reference level funiction
and displays menu.

[REF POSN] Allows the user to change the posi-
tion of the reference line.

[w}or [} Steps the reference line up or down
to any of the major graticules.

[REF LEVEL] Allows the user {o change the posi-

tion of the trace relative to the posi-
tion of the reference line.

[0] [dBm/dB] Sets the reference level to 0 dB.

The following figure shows the complete transmission
response of the bandpass filter under test. The display
exhibits several important filter parameters. The cursor
functions provide a powerful tool for measuring specific
points or the difference between two points. Note that
the cursor value is displayed in the mode label area
above the reference level value; the negative value indi-
cates loss, a positive value would indicate gain.
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Insertion loss

Insertion loss can easily be determined to 0.01 dB resolu-
tion, by utilizing the cursor to measure the magnitude at
any frequency of interest. When the cursor is active, the
magnitude and frequency of that point will be presented
in the active entry area of the display.

Average insertion loss is determined by utilizing the scale
and reference level functions to magnify the passband,
and making the ripple symmetrical about the reference
line.

[SCALE] Activates the scale function,

[0.2] [dBm/dB] Sets scale to 0.2 dB/dvision.

[REF} Accesses reference menu.

[REF LEVEL] Activates reference fevel function;
use the front panel knob to move the
trace such that the ripple is syrmmet-
rical about the reference ine; read
the average insertion loss in the ac-
tive entry area of the display.
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When finished, reset the reference level to 0 dB for the
following measurements.
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3 dB bandwidth

On the HP 8757D, bandwidth measurements are accom-
plished by selecting f[MAX], [CURSOR A ON OFF], then
moving the trace cursor to one side of the bandpass filter
and locating the —3 dB point. Determine the frequency
at that point, by turning [CURSOR A ON QFF] and not-
ing the cursor value. Repeat the process to find the —3
dB point on the other side of the passband, then manual-
ly compute the bandwidth.

The HP 8757Ds cursor search functions allow the user to
determine the 3 dB bandwidth with only a few key-
strokes.

[SCALE] Activates scale function.

[AUTOSCALE] Scales traces.

[CURSOR] Turns cursor on, activates memu.

[SEARCH] Activates search menu, displays cur-
rent search value, default value
equals —3 dB.

[BANDWIDTH] Places cursor markers on the ~3 dB
peints of trace, displays search value
and bandwidth frequency span.
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The search value and the bandwidth value are the same.
To change the bandwidth value, select {SEARCH],
[SEARCH VALUE], and enter the number on the keypad,
followed by [ENT]. The user may also require frequency
information at specific points. Selecting /MAX], then
JCURSOR A ON OFF], {SEARCH], and {SEARCH
RIGHT] or [SEARCH LEFT] will move the cursor to the
“search value” previously set. Then selecting fCURSOR A
ON QFF] will display the frequency at that point.

Peak—to—peak ripple

Measuring peak—to—peak ripple requires magnifying the
passband such that the difference between the peaks can
be determined.
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[SCALE] Activates scale function.
[0.2] {dBm/dB} Sets scale to 0.2 dB/division.
[CURSOR} Activates cursor function.
[MAX] Moves carsor to maximum point
on trace.
[CURSOR A ON OFF]  Marks the cursor position; use

the front panel knob to move the
carsor to the minimum point on
the trace, the active entry area of
the display will present the mag-
nitude (and frequency) of the dif-
ference between the two points.
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If more resolution is desired in the peak—to—peak mea-
surement, the user may zoom in on the passband by se-
lecting channel 2, then repeating the general
measurement setup for channel 1, except replacing the
[AF] with the span of the passband.

Out of band rejection

The wide dynamic range of the HP 8757D allows it to
measure stopband rejection over 76 dB below the pass-
band response. Maximum dynamic range requires proper
selection of the measurement port power level and aver-
aging factor. The /MAX] and [MIN] functions in the cur-
sor menu allow the user to quickly determine the
dynamic range of the device under test.

Usable dynamic range is the difference between the mea-
surement port’s output power and the HP 8757D’s noise
floor. Optimizing dynamic range therefore involves:

« choosing the optimum input and output power to the
device.
» reducing the analyzer’s noise floor.
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Selecting the power level

The accompanying figures show how power test levels
determine the available measurement range. In the first

case, the output power of the source is —5 dBm. The de-
vice appears to have approximately 50 dB of rejection in
the stopband. In the second case, the output power of the
source is +10 dBm. Notice, this increases the measurable
dynamic range to >65 dB. We have now demonstrated
that the stopband rejection of this device is >65 dB.
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The user should ensure that the DUT’s output power is
within the measurement range of the analyzer. The ana-
lyzer can measure sigpals up to +20 dBm with the HP
85037 series precison detectors, and to +16 dBm with the

-~ HP 11664 and HP 85025 series detectors. On the low end,

the apalyzer can measure signals down to —60 dBm with
the HP 11664 series and to ~55 dBm (—50 dBm in DC
mode) with the HP 85037 and 85025 series detectors.

When >80 dBm of dynamic range is required, Applica-
tion Note 327—1 describes how to utilize a HP 83498
Amplifier and an external leveling loop to extend the dy-
namic range of your measurement system.

Averaging

Averaging can reduce random noise measured by the

HP 8757D, by applying weighted averaging to successive
traces. The averaging factor [AVG FACTOR] determines
the number of sweeps over which the traces are averaged
This function improves the accuracy and resolution of the
calibration and measurement traces. When averaging is
on, each successive sweep flattens the noise floor of the

-analyzer until the sweep count reaches the averaging fac-

tor value. Users must be careful to adjust the device un-
der test only after the averaging of the traces has settled
and the value of the averaging factor has been reached.
An “A” wil] be displayed in the center of the channel’s
mode label area when averaging is in use.

Averaging keystrokes
[AVG] Accesses averaging menu.
[AVG ON OFF] Turns averaging on.
JAVG FACTOR] Displays eurrent averaging factor

value in active entry area, default
value 1s 8; the value may be
changed via the keypad, knob or
step keys.
[RESTART AVERAGE] Restarts the averaging algorithm.
[AVG ON OFF} Turns off averaging function,

dae \%*




Smoothing

Although smoothing does not lower the noise floor, it can
make noisy signals easier to interpret by reducing trace
ripple. Smoothing is often likened to video filtering, and
is different from averaging. Averaging computes each
data point based on the average value during several
sweeps. Smoothing computes each data point based on
one sweep, but on the average of a window of several
data points for the current sweep. The window or
smoothing aperture is a percent of the swept frequency
span, less than or equal to 20%.

Use smoothing with caution; too large a smoothing aper-
ture may distort the data. The trace on channel 2 shows
the response of a bandpass filter with no smoothing. The
channel 1 trace shows the response with 1% smoothing.
For this example, the 1% smoothing reduces the noise
seen in the filter’s reject band. Increasing smoothing be-
yond 1% will visably distort the passband response. No-
tice the “S” in the mode label area indicating that
smoothing is active for channel 1.

Smoothing keystrokes

[SPCL] Accesses the special functions
menu.
[SMOOTH ON OFF} Turns smoothing on.
[SMOOTH APERT] Allows the smoothing aperture to
be changed; the default value is
5%.
[SMOOTH ON OFE] Turmns smoothing off.
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Adaptive normalization

This feature allows the user to reduce the frequency span
of a measurement without having to recalibrate. Note
that the resolution (the number of points) of the narrow-
er frequency span is not changed as the trace is expan-
ded. This function utilizes the calibration data stored in
memory and interpolates between the original calibration
points.

14

Adaptive normalization is only available for normalized
traces (MEAS~MEM) or if MEM is selected in the dis-
play menu. An asterisk (*) is displayed in the mode label
area when adaptive normalization is active. If the fre-
quency span is increased beyond the original calibration
span, the measurement becomes uncalibrated and the * is
replaced with a U in the mode label area.

The following sequence demonstrates how to use the

-adaptive normalization function of the HP 8757D, and

the marker functions of the HP 83508 sweeper and
HP 8340B/8341B synthesized sweepers to expand and
display a selected portion of a calibrated trace.

[SYSTEM]
[ADPT NRM ON OFF]

Displays system menu.

Activates adaptive normalization

function; select prior to changing

the frequency setfings.

IM1] Activates marker 1; enter the
start frequency on the source via
the knob above the marker key
or the keypad.

iM2] Activates marker 2; enter the

stop frequency on the source.

Activates the source’s marker A

function; displays the amplitude

and frequency differences in the
mode label area and beneath the
grid respectively.

Displays an expanded trace

which is swept from marker 1 to

marker 2; changes the souree’s
front panel settings to reflect the
new frequency span.

[SHIFT] [M1]

[MKR SWEEP]
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For other examples utilizing adaptive normalization, refer
to the gain compression measurement section or chapter
5 (Alternate Sweep).



Measuring active devices

' Active devices (devices with gain), usually require mea-
surement at varying input power levels; a ratio configura-
tion offers the best measurement results. Generally, the
test setup for measuring gain and insertion loss are very
similar. Although, it will be necessary to add attenuators
to the measurement system if the input power to the de-
tector exceeds +20 dBm. When an active device has a
large gain, the input power needs to be appropriately at-
tenuated during calibration and measurement.

When testing a modulation—sensitive device, the DC de-
tection mode must be utilized. The HP 85025 series de-
tectors operate in both AC and DC detection modes. The
AC/DC mode softkey is located in the [SYSTEM] menu.
Selecting fMODE AC DCJ will turn off the square wave
signal on the source and set the HP 85025 series detec-
tors to DC mode. See the appendix for more information
on AC versus DC detection.

Gain compression

Measurement of gain compression is useful for character-
izing the power handling capability of active devices such

as amplifiers. The 1 dB compression point of an amplifier
is an indicator of the maximum output power possible

- before the gain non~linearity and it's associated distor-

‘tion becomes excessive. Measurements to this point have
* all been made with 2 constant input amplitude and swept
test frequency. Gain compression measurements may be
made in CW (single frequency) or swept modes. For the
most accurate measurement at a particular frequency the
source’s power sweep mode may be utilized. This aliows
the user to characterize a device at a CW frequency as a
function of input power.

The following sequence the power sweep function to
measure gain compression.

Preset

Return the system to a known state, channel 1 active.

Connection

Utilize the insertion loss measurement configuration.
Add attenuation where appropriate.

Controls

Setup the measurement.

Measurement

[MEAS] [B/R] Sets up channel 1 for gain measure-
ment.
CHANNEL [2] Activates channel 2.
[MEAS] /B] Sets up absolute output power mea-
surement on channel 2,
[CHANNEL 4] Activates channel 4.
[MEAS] /R] Sets up absolute input power mea-

surement,

Source parameters

[SHIFT] [CW] Sets up display for gain and power
versus input power at one frequency;
set to desired frequency in amplifier
range.

{POWER LEVEL] Set start power.

[POWER SWEEP] Enter the sweep range required to

saturate the amp; e.g. 10 dB per
sweep.

In the [SHIFT] [CW] mode, the source’s SWEEP OUT
drives the horizontal axis of the HP 87571 display to
make this axis power instead of frequency.

Calibrate

Whereas the HP 8757D will require a thru calibration
(channel 1) only once for the full range of the amplifier
under test, then the adaptive normalization function may
be utilized to adjust the calibration data to the selected
CW frequency. The thru calibration required is described
in the insertion loss and gain measurement setup section.
The adaptive normalization function needs to be selected
prior to the selection of the CW f{requency, as shown be-
low:

[SYSTEM] Accesses system raent.
[ADPT NRM ON OFF] Activates adaptive normalization
function.
Source parameters
[SHIFT] {[CW} Enter desired frequency.
[POWER LEVEL)] Set start power.
[POWER SWEEP] Enter sweep range.
Save

Save the instrument states and calibration as previously
described.
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Measurement
Reconnect the DUL

Select channel 1 if it is not active. The cursor function
should be utilized to find the maximum point on the
trace. Then by activating the cursor A function the 1 dB
point may be located, either by rotating the front panel
knob or by utilizing the search function of the HP §757D
and changing the search value to —1 dB. When the
search function on the HP 87571 is used, and the 1 dB
compression point has been located, selecting the cursor
hardkey turns off the delta cursor function so that the
absolute output and input power levels are presented in
the mode label areas of channels 2 and 4 respectively.

Most HP 8350B RF plug—ins in the power sweep mode
can sweep up to 15 dB from the initial power set with
[POWER LEVEL]. If the 1 dB compression point cannot
be found, increase the power sweep setting or the start
power. Remember not to exceed the maximum input
power of the detector (+20 dBm), use attenuators where
appropriate.

Once the measurement has been completed, a new fre-
quency may be chosen. A convenient way to accomplish
this is to set a step size in GHz, and increment the fre-
quency by selecting [SHIFT] [CW] [w]. It is not normal-
ly necessary to adjust the power sweep parameters once
they are set up. However, the sweeper must remain in
CW mode.
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The following figure displays gain and the absolute input
and output power at 1 dB compression for a HP 8447D
Amplifier. Channel 1 was calibrated across the 100 MHz
to 1.5 GHz frequency range. The plug—in power level
was set to —4 dBm, with a 10 dB and 6 dB pad attached
to the output. The other measurement parameters may
be determined from the figure.
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For more information on scalar analysis of amplifiers and
mixers, refer to Application Notes 345-1 and 345~2 re-
spectively.



C H A p T E R 3

Reflection measurements
with the HP 8757D

The transmission measurements discussed in chapter 2
are only part of the network measurements picture. Mea-
suring the return loss or SWR completes the device char-
acterization. This chapter demonstrates how to perform
reflection measurements with the HP 8757D.

Signal separation

Reflection measurements require the separation of the
signal incident upon the input of the device from the de-
vice’s reflected power. A signal separator such as a direc-
tional bridge or coupler provides a sample of the power
traveling in only one direction; when it is connected as
shown in the figure below, the reflected power is sepa-
rated and measured independently of the incident power.
Many types of directional bridges and couplers are avail-
able. They are differentiated by frequency range, directiv-
ity and connecior type.

- Device termination

" Reflection measurements involve only one port of a test
device. When a device has more then one port, it is criti-
cal that all of the unused ports are properly terminated in
their characteristic impedance (e.g. 50 or 75 ohms). High
quality loads or detectors with excellent return loss (such
as the HP 85025E) should be used whenever possible,
particularly with Iow loss devices. Otherwise, reflections
off the unused ports will cause measurement errors.

Measurement accuracy

In reflection measurements, the accuracy of the final
result is highly dependent on the signal separation de-
vices, adapters, and the DUT terminations. Systematic
errors such as the frequency response of the test setup,
directivity, and mismatches degrade overall measurement
accuracy. The HP 8757D’s calibration routines can signifi-
cantly reduce these measurement errors.
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Measurement setup for return
loss and SWR

The signal reflected from the DUT is most often mea-
sured as a ratio with the incident signal and can be ex-
pressed as return foss or SWR (standing wave ratio).
These measurements are mathematically defined as:

reflection loss =reflected/incident =g.
return loss (dB) =-20 logp.
SWR =(1+p}/(1-0).

Preset

Return the system to a known state, Channel 1 active.

Connections

Connect DUT as shown in figure.

Controls
Setup instrument.
Measurement
CHANNEL 2} Activates channel 2.
CHANNEL 21 Turns channel 2 off, activates channel
1.
[MEAS] [4/R] Sets up reflection measurement on
channel 1.

Source parameters

[CF] [10.24] [GHz]
[AF] [2] [GHz]
[POWER LEVEL] [10] [dBm/dB]}



Calibrate

Perform reflection calibration.

[CAL] Accesses calibration menu.
[SHORTIOPEN] Sets up calibration; connect short.
[STORE SHORT] Connect open.

[STORE OPEN] Stores calibration in mermory of active
channel.

[DISPLAY] Accesses display menu.
JMEAS—MEM] Normalizes measurement frace.

Save
[SAVE] {2] Save instrument state and calibration

in register 2.

Measurement

Reconnect DUT and adjust parameters to enhance use-
ability of measurement data.

Return loss

The foliowing figure displays the return loss of the band-
pass filter. Since the return loss is high in the passband of
the filter, only a small portion of the incident signal is
being reflected off the filter. This indicates a good match
between the filter and the test system impedance. The
return loss in the filter’s reject band is approximately 0
dB, which corresponds to an almost full reflection of the
incident signal. A pood passband filter should transmit
the signal in the passband (i.e. small reflection, high re-
turn loss), while rejecting all signals outside of the pass-
band (i.e. high reflection, low return loss).
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SWR

To display reflection data in terms of SWR, select [DIS-
PLAY] then the [TRC FMT SWR dB] softkey. SWR is a
unitless value, a SWR=1 corresponds to no reflection
(perfect match), while an infinite SWR corresponds to
100% reflection (poor match). SWR is only available for
ratioed or pormalized measurements.
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Simultaneous transmission and
reflection measurements

Simultaneous insertion loss and return loss measurements
are useful when adjusting the impedance match of a de-
vice for maximum power transfer. With the HP 8757D
these measurements are easily accomplished. The follow-
ing sequence demonsirates this feature.

Preset

Return the system to a known state, channel 1 active.

Connections

Connect DUT as shown.

Controls

Measarement
{MEAS] [4/R] Sets up channel 1 for reflection mea-

surernent.

Activates channel 2.

Sets up channel 2 for transmission

meastirement.

CHANNEL [2]
- IMEAS] [BIR]

Source parameters

[CF] [10.24] [GHz]
[AF] [2] [GHz]
[POWER LEVEL] [10] [dBw/dB}

Calibrate

Perform an open/short calibration on channel 1 and a
thru calibration on channel 2.

Save

Measurement

Reconnect the DUT.

Adjust traces for the best data presentation with function
keys.
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C H A P T E R 4

Limit lines

" Limit testing is a measurement technique that compares

measurement data to user defined constraints. Depend-
ing on the results of this comparison, the HP 8757D will
display either pass or fail above the grid. Limit testing
facilitates objective evaluation of your device’s perform-
ance. Determining whether a filter meets its passband
and stopband specifications or an amplifier meets its
minimum gain specification is easily achieved utilizing
limit lines that provide quick, converient, and repeatable
results. Limit testing also ensures that all devices are
aligned and tested to the same specifications at each
measurement station.

Limit testing is implemented by creating any combina-
tionof flat, sloping, and/or single point limit lines on the
HP 8757D’s display. Limit lines are defined in terms of
upper and lower specifications for a particular frequency
or band of frequencies. When combined, these lines rep-
resent the performance constraints of the device under
test. Up to 12 limit segments are available for channels 1
and 2. They may be stored in the analyzer’s internal save/
recall registers 1 through 4. The following sequences will
describe how to create each type of limit line and the
sequence for the measurement of the passband filter pre-
viously shown.

| Accessing the limit menu

[SPCL]  Accesses the special functions menu.
[LIM LNS QN OFF]  Turns on the limit line function.
[ENTER LIM LNS] Accesses the Hmit line menu.

Creating flat limit lines

[FLAT LIMIT]
[10.1] /GHZ]

Sets up the flat limit fanction.
Enters start frequency for first seg-

ment.
{1] [dBm/dB] Enters upper limit.
{21 {dBm/dRB] Enters lower limit.
[10.3} /GHz] Enters stop frequency.

Flat limit lines are useful for testing insertion loss and
passband ripple. The limit lines of the first segment
should be displayed as soon as the stop frequency is en-
tered. Once the first segment has been entered, the user
may choose to start another segment by selecting the lim-
it line type or terminate the limit line selection process by

selecting [DONE]; the [SPCL] menu will reappear.

Creating sloped limit lines

[SLOPE LIMIT]}
{9.25] [GHz]
{-~44] [dBm/dB]
[—50] [dBm/dB]
[10.1} [GHz]

[1] [dBm/dB}
[~5] [dBm/dB]

Sets up the slope Lmit function.
Enters statt frequency of segment.
Fnters start position of upper limit.
Enters start position of Jower limit.
Enters stop frequency of segment.
Terminates the upper lmit hne.
Termiates the lower hmit line.

The user may find it difficult to span the entire side of 2
bandpass filter with one segment since the slope is not
constant from the passband to the noise floor. It may be
easier to set up the limit lines for one side with two seg-
ments (shortening the span) or, the user has the option
of entering the limit lines for the entire span as two sepa-
rate segments, one upper and one lower. To produce just
an upper limit, the user may select [ENT] for the lower
1imit values of the start and stop frequencies.

*Avaitable only on the HF 8757D. To deactivate a channel on the HP 8757E, press its hardkey until the channel turns off. 1¢



Creating point limits

{POINT LIMIT]
{10.4] /GHz]
{1] [dBm/dB]
[—2] [dBm/dB]

Sets up the point limit function.
Enters the point’s frequency.
Enters upper point position.
Enters lower point position.

A single point limit is designated by two pointers. The
upper limit points down, while the lower limit points up.
The point limits are useful for testing the response of a
device at specific test frequencies.

Editing limit segments

To edit a segment, select [JEDIT SEGMENT] from the
limit line menu and enter the segment number, the seg-
ment will be cleared erasing any data. A segment may not
be modified; mistakes may only be corrected if the units
(i.e. GHz or dB) for that particular entry have not been
selected vet, then the [BK SP] (backspace) key may be
utilized to erase the entry. To delete segments, select
[DELETE SEGMENT] or {[DELETE ALIL LNS] from the
limit line menu.

Creating limit lines for a
bandpass filter

Preset
Return the system to a known state, channel 1 active.
Connections

Connect DUT as for insertion loss measurement.
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Controls

Measurement
[MEAS] [B/R]
CHANNEL (2] Activates channel 2.
CHANNEL {2] Turn channel 2 off, activates

channef 1.
Source parameters

[CF] [10.24] [GHz]
[AF] [2] [GHz]
[POWER LEVEL] [10] [dBm/dB]

Calibrate

Perform thru calibration.

Save

After the limit lines have been created the setup should
be saved again.

Measure

Adjust trace for best data presentation.

{SPCL]
[LIM LNS ON OFFj
[ENTER LIM LNS]
JFLAT LIMIT]
[824] [GHz]
{~55] [dBny/dB]
{ENT]
[9.6] [GHz]
[SLOPE LIMIT]

The following table supplies the entries necessary to
create the limit lines shown in the figure.

table below.

Enters the first segment from the ™ i

se | oo | Gty | @y | @m | | @n | @5
1 FL | 824 | —55 956

2 | st | 98 | —55 1005 | —1

3 | |1017] o | -2 | 103

4 SL | 1042 | —1 109 | —55

5 ) FL | 109 | —s5 1124
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C H A P T E R 5
Alternate sweep

¢ The alternate sweep function of the HP 8350B sweeper
and the HP 8340B/8341B and 8360 series synthesized
sweepers was designed for use with HP scalar analyzers,
utilizing the 8757 System Interface. This function pro-
vides the ability to make real—time measurements, alter-
nating on successive sweeps between the source’s current
front panel state and any of the states stored in memory.
Simultaneously, the device’s response may be displayed
over two independent frequency ranges or two different
power levels.

When tuning a filter, there is an alignment tradeoff be-
tween passband ripple and out of band rejection. Real~
time adjustments may be made by displaying the
passband on one channel and the full filter response on
another channel, as shown in the figure below. Amplifier
manufacturers may compare small signal gain to large
signal gain for real time 1 dB gain compression measure-
ments.

The following lists important considerations for setting up

alternate sweep measurements:

» Only the source settings (frequency and power) of
channels I and 2 are successively changed, the current
analyzer settings remain the same.

_ * The active channel is swept over the source’s current
front panel settings, while the other channel is swept
over the alternate register’s source settings.

« The measurement parameters {the information in the
mode fabel area) of channels 1 and 2 in the active regis-
ter, should be set up the same as that in channels 1 and
2 in the register with which the active register will be
alternated.

« The analyzer settings, such as the number of points,

AC/DC detection mode, adaptive normalization, etc. of

the active register, must be the same as the analyzer
settings of the register that will be alternated.

« 'To change the source or measurement parameters of a
trace, select the desired channel to make it active. The
source’s front panel settings for that channel will now
be displayed. Changing the source parameters of a cali-
brated trace will cause it to become uncalibrated unless
adaptive normalization is activated prior to reducing
the frequency span.

* Channel 1 shouid be the active channel of one storage
register, channel 2 should be active in the other regis-
fer.

The following sequence presents a simultaneous measure-

- ment of a filter’s passband ripple and out—of—band re-
© jection.

Preset

Return the system to a known state, channel 1 is active.

Connections

Connect DUT as for insertion loss measurement.

Controls (Register 1)

Set up storage register 1.
Measurement

[MEAS] [B/R]

CHANNEL {2] [MEAS] fB/R}
Source parameters

[CF] [10.24] [GHz]
[AF] [2] [GHz]
[POWER LEVEL] [10] [dBm/dB]

Calibrate

With the HP 8757D, perform a thru calibration on chan-
nels 1 and 2, then follow the sequence below utilizing
adaptive normalization.

When adaptive normalization is not utilized, channel 2
will require a thru calibration at the parrower frequency.

CHANNEL [2] Turns channel 1 off and activates

channel 1

[SYSTEM] [ADPT NRM ON OFF]
[SAVE] [1]

Controls (Register 2)

Set up storage register 2. Only the source paramaeaters
are changed for this register,

Adaptive normalization is still on.
Measurement

CHANNEL {1} Turns channel 1 off and activates

channel 2. Channel 2 is stil} set for
B/R measurernent.

Source parameters

[AF] [250] [MEFz]
[SAVE] [2]



Measurement
Connect DUT.

fALT n} {1] Alternates current display data stored in register
2, with the source parameters stored in register 1.

% BT ™Rer - s.00 o8

R 2

\
/ A\ \
\
AW

i
r
4
Y +0.2A00GHZ
B

WIUPT L, 28R
ATAT  +10, 4% STOPF  +20.3ELGHL

The traces should be scaled for optimal presentation of
data. When the measurement is completed, pressing the
{ALT n}] bardkey again, will deactivate the alternate
sweep function.
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C H A P T E R 6
External disk save/recall

" Using the external storage capabilities of the HP §757D
facilitates greater productivity by allowing the user unlim-
ited storage of measurement setups and data. Irequently
used test setups may be easily recalled for use by numer-
ous test station operators, ensuring consistent device
measurement,

‘When secure measurement environments are necessary,
the measurement may be stored externally without dis-
playing any frequency annotation (frequency blanking is
described in the following chapter). Test station operators
may then utilize the prepared measurement parameters
without requiring direct knowledge of the frequency set-
tings.

This chapter describes how to set up the disk drive, ini-
tialize the disk, and utilize the external disk store and
recall functions of the HP 8757D.

Setting up the disk drive

When utilizing an external disk drive, the user must first

set up the disk drive’s HP—IB address, volume (for a

bard disk drive), and unit number (for a floppy disk

~ drive). Note that the HP 8757D can only access one drive
© at a time. The following sequence demonstrates the setup

procedure.

Setting the disk’s HP —IB address

{LOCAL] Accesses the address menu.
[DISK] Displays the disk’s current HP—1B
address in the active entry area of
the display; default address is 0.
[#] [ENT] Sets the new address to #.

Setting the disk’s unit and volume mumbers

[SAVE] Accesses the sforage menu.

[SET UP DISK] Accesses the disk menu.

[DISK UNIT] Displays the current disk number in
the active entry area; usually O is the
default value for the hard disk or the
left~hand drive on multiple disk
units.

[#] [ENT] Sets the disk unit to #.

[DISK VOLUME] Displays the current volume number;
floppy disk drives should have a vol-
ume number of 0, the default value.

[#] {ENT] Sets the volume number to #.

Initializing a blank disk

The HP 8757D provides the ability to initialize either a
3.5 inch floppy disk or a hard disk from the front panel.
If the disk you wish to initialize is a 3.5 inch floppy, in-
sert the disk into the appropriate disk drive prior to be-
ginning this procedure.

Note: the following sequence will erase any information
currently stored on the disk.

{SAVE] Accesses storage mentl,
[SET UP DISKj Accesses disk menu.
[INIT DISK} Sets up nitialization.
[INIT YES} Starts imitialization.

Save/Recall functions

The user may store parts or all of the information cur-
rently displayed, on an external disk. The [SAVE] and
[RECALL] hardkeys offer 2 number of choices for saving
or retrieving data (as shown in the following menus).

[SAVE]
Wt R [l bl | S T e i [
woed 1| e T ™ ] ™
FE.-El HEM[ F MK; I BINARY ;
DIRECT SPALE! FORMA
"‘fﬂ:s‘l‘L 50| R | e I |[Formar |
g ] I L - e
= ALYy | I i | ol !
H1ion orm I s"s‘rg_rzl I : f
{ " PROR PRIR, DONE] 1 e :
] MENL MENSF
y = |
[RECALL)
iz B o I e O Bt R ™ R -
ot i Bl ad ! ¥ ™ ™
= I e L R [ [ 2] ] o 1
TINE TRT; SELELY, FRASE ASCT
ml‘l crAPHK) el e | rormc !
R Il ] |- B
s s | o F j |
|‘i_ MORE | R ; i
! —PNDR’— PRDRI Wﬁﬁ; ; PNDRE i
MENU MENU MENY
: | |




To store information on an external disk, each file must
have 2 title with 8 characters or less. The [TITLE FILE]
softkey is located in the [SAVE] and [RECALL] menus
and uses the same title space as measurement titles.
When selected, the name of the last file stored will be
displayed in the title area. Following preset, the file title
defaults to “FILE1.”

When the file name has been entered, selecting [STORE
TO DISK] allows the user to store all or part of the infor-
mation currently displayed. Once stored, the information
may be recalled at any time by selecting [RECALL] and
[LOAD FR DISK]. If a title identifying the measurement
was present prior to selecting the file name, when the file
is recalled from the disk, the measurement title will reap-
pear in the title area.

If a different file is required, the [FILE DIRECT] softkey
displays a directory of all the files that have been stored
on that particular disk. The HP 8757D displays the con-
tents of each file by creating sub—files for the instrument
state, trace data, trace memory, and CRT graphics. The
file name associated with each of the sub~files is dis-
played on the left side of the screen (as shown in the ex-
ample below). Selecting any of the sub—files accesses all
or part of the file depending on what option is chosen
from the fLOAD FR DISK] menu.

TEST2A - ACTIVE FILE TITLE NEXT
PAGE
FiLE TITLE DESCRIPTION NUM. OF POINTS
“““““““““““““““““““““““““““““““““““ PREV
TEST1A BINARY instrum Siate PAGE
TESTIA BINARY Measurament Chan 1 401
TEST1A BINARY Meaasurement Chan 2 401
TEST1A BINARY Memory Chan 1 401
TESTIA BINARY Memory Chan 2 401
TESTIB BINARY instrum State SELECT
TESTIB BINARY Measurement Chan 1 801 TITLE
TESTB BINARY Measurement Chan £ 801
TESTB BINARY Mermory Chan 1 801
TESTiB BINARY Memory Chan 2 801
-=pTEST2A BINARY Instrumn State
TEST2A BINARY Measurement Chan 1 1601
TEST2A BINARY Memory Chan 1 1601
END OF DIRECTORY
PRIOR
MENU
Sample file directory

24

The following sequence demonstrates how to store and
retrieve data using and external disk drive.

{SAVE]
[TITLE FILE}
[ERASE TITLE}
[SELECT CHAR]

[DONE}

[STORE TO DISK]

[ALL}

[RECALL]
[FILE DIRECT]

[SELECT FILE]

[LOAD FR DISK]
[ALL}

Accesses the storage menu.
Accesses the title file menu.

Allows the entry of 2 new file name.
Selects the letter at the cursor on the
display; use the front panei knob to
mave the cursor up and down the al-
phabet.

Terminates the title selection pro-
cess; returns the user to the save
mer.

Initiates the external storage func-
tion.

Stores all the displayed information;
the user may choose to store only a
portion of the current information by
selecting one of the other options.
Accesses the recall menu.

Displays a directory of files stored on
the disk.

Seleets the file title at the cursor; use
the front panel knob to move the
cursor up and down the file directo-
.

Initiates the external recall function.
Retrieves all of the file information;
the user may choose to retrieve only
a portion of the file by selecting
another option.



g

C H A P T E R 7

Special functions

Color selection

One of the notable characteristics of the color selection
function is the flexibility afforded the user to match his
or her personal preferences. Each of the displayed nota-
tions such as the channel information, warnings and la-
bels, as well as the grid and background may be adjusted
individually. For those desiring a monochrome display,
that is also available by the selection of a softkey.

Color selection is a global function, it is not affected by
preset, or recalling a measurement from an internal stor-
age register. When a file is retrieved from an external
digk, the color selections stored in that file will be re-
trieved.

The display colors have been optimized to present the
most pleasing and effective display. If the color selection
must be changed, the HP 8757D allows quick modifica-
tion via a color list menu. The color list provides access
to 7 default colors (white, black, yellow, blue, salmon,
red, and green).

All the color selection menus are accessed via the [4D-
JUST DISPLAY] softkey in the [DISPLAY] menu, as
shown in the following layout of the color menus.

[DISPLAY} S |
HOLD BRINESS GR!D?»-'D wHITE L COLOR ¢
oN RTNESS
WEAS DEFALT BACK(|—  BLACK| COLOR
COLORS GROUND
MEM | CHAN 1L | |WARNING, [ YELLOW| T
COLOR
IIEASI THAN 2!_ LHS&SIWD BLUEI E
wMEM COLOR
TRC FWT cHaN 34 | [ SALMON |
SR DB coLor
ADJUS?; Pt CHAN uim E RED; ;
DISPLAY COLOR
MEAS uorte] 1  MONO cREﬂII i
e MEM CHROME
UEAS =M PRIOR l—  PRIOR) UODIFY||—#{  PRIOR
- MEM MENY MENU COLDR MENU _!

If the modification of the default colors is necessary, the
user may select the {MODIFY COLOR] softkey at the
bottom of the color list menu. It allows the user to
change the color of a particular item (e.g. channel 1) by
adjusting the tint, color and/or brightness.

In monochrome mode, the active trace is displayed with
greater intensity then other traces. Once in monochrome
mode, select fADJUST DISPLAY], then [DEFAULT COL-
ORS] to reactivate the color mode.

Frequency blanking

The frequency blanking function in conjunction with the
8757 System Interface, allows the user to operate the
analyzer in a secure mode by deleting all frequency anno-
tation on the analyzer and the source. Once the [FRQ
LBL OFF] softkey has been selected from the [SYSTEM]
meny, frequency annotation may not be reactivated until
the instrument is preset. Storing information in the inter-
nal registers or on an external disk with frequency blank-
ing enabled, guarantees that frequency blanking will still
be active when it is retrieved, even if the analyzer was
preset prior to the recall operation. The following se-
quence activates the frequency blanking function.

[SYSTEM] Accesses system menu.
[LABELS] Accesses labels menu.
[FRG LBL OFF} Deactivates frequency annotation on

the analyzer and the source.

To disable the frequency blanking function, select
[PRESET].

2!
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AC versus DC detection

E N D I X

There are two methods used to detect microwave signals
for display and measurement with scalar network analyz-
ers. AC detection uses a modulated RF signal, providing
accurate and stable measurements by minimizing un-
wanted signals. DC detection, which utilizes an unmodu-
lated RF signal is most useful for modulation-sensitive
devices. This section describes the capabilities and advan-
tages of each mode. For further information on AC/DC
detection with scalar analyzers, refer to: Product Note
8757~1, “Using AC detection with the HP 8757 scalar
network analyzers.”

The AC detection mode uses a 27.778 kHz square—~wave
modulated source. The square wave is demodulated by
the detector and only the modulated envelope is passed
to the scalar analyzer. At the analyzer, the demodulated
signal is AC coupled into the log amplifiers then digi-
tized. There are four main benefits of AC detection in
scalar network measurements: 1) broadband noise is re-
jected, 2) undesired RF signals are not detected, 3) ther-
mal effects are minimized, and 4) fast sweep times are
possible even at low power levels.

The DC detection mode does not require any source
modulation, the detectors respond to all the signals pres-
ent. The HP 85025, 85026, and 85037 series detectors
operate in AC or DC mode. When the analyzer is in DC
mode, the detectors chop the signal after detection to
provide the 27.778 kHz signal that the analyzer processes.
The receiver circuitry is identical in both modes. The HP
8757 DC detection process offers the speed advantage of
AC detection, since the receiver is not limited by the
settling time of the log amplifiers at low power levels.
The following figure presents a comparison of the detec-
tion processes for AC and DC modes (1. AC detection, 2.
DC detection).

}_ ______ =
/ i
BUT ¥ o
I Mod. | 4 | H JLIL
b -
|
BF Pulsed RF
IR st
Source
{2} HP 850258 Detector
r- Chapping Circuit
| Converts DC Lavel |
| To Squarewave ]
] -, |
puT o)
@' 1k i
e e e e —— .
DC Voltaga Squarewave
MV e === U
RF RF ov
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AC detection

The HP 8757D receiver (the log amplifiers in the analyz-
er) effectively functions like a tuned AC voltmeter oper-
ating at 27.778 kHz. In many applications, such as
measurement of high—gain limiting amplifiers, noise will
be present along with the desired signal being measured.
This type of interference can reduce the effective dynam-
ic range of the measurement system by raising the noise
floor. In AC detection mode the analyzer is sensitive only
to the signals that have the appropriate square wave
modulation. Since only the desired signal is modulated at
the source, the noise and other non—modulated RF sig-
nals are ignored, resulting with a true representation of
the performance of the device under test.

Temperature changes can have a dramatic effect on mea-
surements in DC mode, since they may induce a DC volt-
age offset at the diode’s output. AC detection minimizes
this problem by measuring only the modulated RF signal,
thus ignoring the DC offset. Detector sensitivity to ther-
mal change is a primary concern when measuring device
performance as a function of temperature, particularly at
low power levels (less than —40 dBm).

AC detection is the best broadband measurement tech-
nique for mixer testing. The presence of high—level LO
feedthrough at the IF port of the mixer under test will
impact the accuracy and dynamic range of the scalar ana-
lyzer, if DC detection is used. When the analyzer is oper-
ated in AC detection mode, the effect of the LO
feedthrough is minimized by modulating the RF signal
and leaving the LO signal un—modulated, thus the detec-
tor will respond only to the modulated IF.

Using DC detection

Certain devices require DC detection mode for the best
results. Amplifiers with automatic gain control (AGC) are
adversely affected by the modulation in AC detection
mode. The leveling circuitry unsuccessfully tries to adjust
the gain to track the modulation, the resulting square
wave is distorted, degrading the scalar analyzer response.
Other modulation sensitive devices include: amplifiers
with slow responding self bias, devices with high gain at
very low frequencies (<1 MHz), and devices with very
narrow bandwidths (<1 MHz).

Absolute power (dBm) measurements may be more accu-
rate in DC detection mode, since the measurement is not
subject to variations in source modulation. Also, DC
mode is more easily referenced to a power meter; in AC
mode the power meter reading would be nominally 3 dB
fower than the scalar analyzer reading, due to the square
wave modulation of the source.
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-, [ADJUST DISPLAY], 25

| JAUTOSCALE], 7

" [AVGY, 13
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[SCALE TO P1P2],9
[SCALE], 7
[SPCL], 14,19
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Absolute power calibration, 6
AC/DC detection, 26

Active channel, 3

Agctive devices, 15

Active entry area, 3
Aliernate sweep, 21
Aperture, 14

AUX, 7

Averaging, 13

B

Bandwidth, 3dB, 12
Basic system configuration, 5

Cc

Color selection, 25
CRT display, 3

D

Data entry, 4

1 Default colors, 25
 Default Conditions, 5
Pevice termination, 17
Disk setup, 23

Display menu, 3

E X

E

Eixternal storage, 23

F

Frequency blanking, 23
Front panel, 3
Function keys, 3

G

Gain compression, 15

General measurement sequence, 4

Initiaiizing a blank disk, 23
Insertion loss, 11
Instrument State keys, 4

L

Limit lines, 19

M

Marker, 14

Markers, source, 8

Measure device under test, 7
Measurement accuracy, 17
Mode labels, 3
Monochrome mode, 25

N

Noise reduction, 13

0O

Optimizing dynamic range, 12

Optimizing trace display, 7
Out of band rejection, 12

Output power, gain measurements, 15

Output results, 8

P

Peak—to—peak ripple, 12
Preset, 4,5

R

Reflection measurement calibration, 7

Refiection measurements, 17
Return loss, 18

S

Signal separation, 17

Smoothing, 14

Status notations, 3

Storing information externally, 23
Storing information internally, 7
SWR, 7,18

T

Transmission measurement calibration, 6

U

u — uncalibrated, 14

W

Window, smoothing, 14
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Operating Reference

Added Benefits of the HP 8757D (Revision 5.1 and above)

The HP 8757D provides all of the same features as the HP 8757A and HP 8757C, but also
provides the following features:

m improved absolute power accuracy with Option 002 50 MHz power calibrator

» compatibility with HP 85037A /B precision detectors in addition to all HP scalar detectors
and bridges

® improved accuracy for mixer measurements from the detector frequency function
» Detector Offset:
1. extended amplitude display range with detector offsets up to £60 dB

2. the ability to measure a detector offset with the power calibrator to compensate for RF
attenuators

3. detector offsets are zeroed at preset

& four channel keys for easier menu use and access {channel number keys toggle the channels
active and inactive)

a four display formats have uncoupled scale factors and reference values:

and

4. SWR
m SWR display is allowed on any channel
u limit lines may be used with any number of trace points for any channel
m improved measurement speed

m cursor frequency readout for applications where an HP-IB sweeper is not used (frequencies
are set by labels and :

» data recalled from disk may be reformatted or smoothed

Added Benefits of the HP 8757D (Revision 6.1 and above)

The HP 8757D (revision 6.0) provides all of the same features as the HP 8757D (revision 5.1)
plus the following features:

m improved measurement speed
m clock feature (appearance of date and time on hardcopies and disk files)
m HP 83750 Series source compatibility

O interpolated markers
O ten available markers
o improved frequency accuracy

HP 8757D Operating Reference



Using this Reference

Use this reference o help you operate the analyzer locally. For additional information, see the
User’s Guide, also included in this section {Local Operation). The User’s Guide describes
general measurement setups and includes typical measurement examples.

This document provides the following information:

w HP 8757D operating features:
o front and rear panel features
o1 hardkey operation
o1 softkey operation
r1 softkey menu structure maps

® operator’s check

m measurement applications

Finding a Description

This document divides the front panel keys (hardkeys) into the functional groups labeled on
the analyzer front panel.

u« CHANNEL

s FUNCTION

m ENTRY

» INSTRUMENT STATE

To find a front panel key description:

1. Locate the key in the index.
2. Turn to the page listed for that key.

Finding a Description

When you press most front panel keys, one or more softkey menus is displayed. To find a
softkey description:

1. Locate the key in the index.
2. Turn to the page listed for that key.

Softkey descriptions, included with each front panel key description, appear in the order in
which the analyzer displays the softkeys, from the top to the bottom.

This softkey presents the next menu layer.

This softkey displays the previous menu.

iv HP 8757D Operating Reference
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Front Panel Features
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Figure 1-1. The HP 8757D Front Panel

CRT Shows measurement annotation, softkey labels, data traces, and more.

CHANNEL Displays a measurement channel and makes that channel active. When
measurement channels are already displayed, these keys select the active measurement
channel. The analyzer has five inputs (four inputs on the front panel and one auxiliary
input on the rear panel) but can display up to four measurement channels.

FUNCTION Engages functions such as calibration and averaging.

ENTRY Includes knob, STEP keys, softkey menus, and numeric keypad for entering
data.

INSTRUMENT STATE Controls system functions (such as plotting and defining titles)
that apply to the entire instrument state, not just to a single channel.

FOURTH DETECTOR INPUT The fourth detector input is available on the Option
001 and Option 001/002 instruments only.

DETECTOR INPUTS Connect compatible detectors and directional bridges.
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POWER CALIBRATOR (Option 002) Calibrates dynamic accuracy characteristics of
HP 85037 Series detectors.

@ SOFTKEYS Present menu functions, and instrument status information.

LINE
Controls AC power to the analyzer.
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CRT

The analyzer displays information in several areas (see Figure 1-2).
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Figure 1-2. The Analyzer CRT

@ Mode Labels Figure 1-3 shows each part of the mode labels area. For each channel
turned on, this area shows the following:

w measurement mode (single input or ratio)
®m status symbols (indicating active functions, see Table 1-1)

m cursor amplitude for HP 8350B, 8340/8341 Series, 83750 Series, or 8360 Series active
marker amplitude

m scale per division

m reference level value

The following locations show mode labels:
Left Side of CRT  Right Side of CRT
Channel 1 Channel 2

Channel 3 Channel 4

A highlighted box encloses the active channel mode labels.
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tatus Curser or

Measurement Symbols Marker Value
< " '/ 7
CH1:A -M SA  —-28.50dBm
10.CdB/ REF 0,00d\Bm
Scale per Division Reference Level Value

Figure 1-3. Mode Labels Description

Table 1-1. Status Symbol Identification

Status Activated Fanction Key/
Symbol Feature Instrument State Key
-M |MEASUREMENT-MINUS-MEMORY
MEM |MEMORY
A [AVERAGING ON
8 SMOOTHING ON
* ADAPTIVE NORMALIZATION ON
U ADAPTIVE NORMALIZATION ON
(uncalibrated)

(D Pass/Fail Indicators Shows the pass/fail status based on the limit lines entered for
channel 1 or 2. These indicators display only with both channels 3 and 4 off .

(3} Softkey Labels Define the softkey functions for the menu shown. A label that is
underlined and displayed with greater intensity indicates the engaged active channel
function.

@ Title Line Shows the title that you have entered using the SYSTEM menu.

(5 Active Entry Area Displays the last entry or HP-1B command function, except for
preset ((PRESET)), measurement ((MEAS])), and display

& Message Line Shows messages and warnings to the operator.

(0 Reference Line Position Identifies the reference position for each channel with the
channel number and a “>” symbol in the left margin of the graticule grid. You can
position reference lines on major graticule lines.

Data Display Area Displays up to four measurement channel data traces.
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e ® Frequency Labels Displays the start, stop, and cursor (or source active marker)
S frequencies. The cursor frequency takes precedence over the active marker frequency. If
you engage alternate sweep, the alternate sweep frequencies also appear.

Status Line Shows the current status of the analyzer (see Table 1-2). Blank entries do
not apply to the current status.

Table 1-2. Status Line Description

104 .
AC 401 DETOFS ABCR FRQ ABCR MAN SS NON SYSINTF OFF UNCAL ABCR
© o ® ® ® ® ®

@ AC or DC detection mode
@ Number of trace points:

101
201
401
801
1601

Non-zero detector offset for each detector indicated

FRQ (ABCR) indicate that the DET FREQ {on/off) function is ON for the specified
input (A, B, C, R).

Sweep mode other than standard swept mode:

® ©®

MAN manual sweep mode

CW  continuous wave (CW) sweep mode

NON nonstandard sweep mode

5SS step sweep (available in HP 8340, 8360, and 83750 Series sources)

® HP 8757 system interface is off

@ Uncalibrated condition for each detector (A, B, C, R) connected. This message occurs
only when you turn autocalibration off (in the CAL menu), and an input drifts out of
calibration (for more information see “Self-Calibration” in chapter 4).
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HP-IB STATUS

R L T S
[ ® » * L]
HP=IB STATUS

Figure 1-4, HP-IB STATUS Indicators

The HP-IB STATUS indicators (Figure 1-4) show the current status of the analyzer. The
indicators do not update continuously. Several complete HP-IB operations can take place
without any change in the displayed status.

Indicator Analyzer Status
R Remote operation
L Listen mode
T Talk mode
S Service request {SRQ) asserted

Detector Inputs

Figure 1-5. Detector Inputs

Figure 1-5 shows the analyzer’s detector inputs. Fach input has identical characteristics and
allows connection of compatible detectors and bridges.

Input A is typically used to connect & directional bridge for reflection measurements.
Input B is typically used to connect a detector for transmission measurements.

Input C (found on Option 001 and 001/002 instruments only) is typically used to measure
a fourth parameter, for example, where a device under test has more than one
output.

Input R is typically used as the reference detector input for ratio measurements.
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Power Calibrator

Power
CAL OUT

50 MHz

Figure 1-6. Power Calibrator

Figure 1-6 shows the Option 002 power calibrator output connector. Use the power
calibrator (a multi-level 50 MHz reference) to calibrate the dynamic accuracy characteristics

of HP 85037 Series precision detectors, as well as other HP detectors and bridges. See
“Calibration Menus” in chapter 4.
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Figure 2-1. CHANNEL Keys and Channei Menu

Figure 2-1 shows the CHANNEL keys. A channel receives the data from the detector inputs
and the analyzer displays it in a format designated by either the preset conditions or by the
conditions you set from the front panel key entry.

If you press a CHANNEL key for an undisplayed measurement channel, the analyzer will
display the channel and make that channel active. If you press a CHANNEL key for a
displayed measurement channel, the analyzer will make that channel active. But, if you press
a CHANNEL key for a displayed and active measurement channel, the analyzer will turn that
channel off.

The analyzer can select data from up to five inputs {four inputs on the front panel and one
auxiliary input on the rear panel) but can only measure up to four inputs at one time. The
analyzer can only have one active channel at a time. A highlighted box encloses the active
channel mode labels. Any function you select applies exclusively to the active channel but
measurement data is updated to all channels simultaneously. At instrument preset, the
measurements on channels 1 and 2 are displayed, with channel 1 active.
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Figure 3-1. Knob, STEP Keys and Numeric Keypad

The ENTRY area consists of the knob, the STEP keys, and the numeric keypad. (See
Figure 3-1.)

® Use the knob to change current values for various functions such as and
Counter-clockwise rotation decrements the value; clockwise rotation increments the value.

m Use the STEP keys to increment or decrement the numerical value of a function.

m Use the numeric keypad digits, decimal points, and minus signs for numerical entries.
Entries require using a terminator of (ENT) or (dBm/dB) (except for (SAVE) and (RECALL)
entries).

" terminates unitless entries such as averaging factors (non dBm).

® (dBm/dB ) terminates numeric keypad entries for functions such as (SCALE] an

Note (=] deletes the last digit entered.
1

v
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Figure 4-1. FUNCTION Keys

Figure 4-1 shows the FUNCTION keys. Use the eight FUNCTION keys to engage functions
and present softkey menus that generally apply only to the active channel. These functions

include:
m measurement modes
w display formats

m scale factors

w reference levels and positions

m cursor positioning
® averaging
® calibration

= special functions

HP 8757D Operating Reference
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~ Measurement Menus
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Figure 4-2. Key and Measurement Menus

The key presents the measurement menus (see Figure 4-2). You can select the analyzer
to display either a single measurement channel or a ratio of channels.

For example:

the analyzer displays the measured value at input A (in dBm).

® If you select , the analyzer displays the measured value at input A (in dBm) minus the
measured value at input R (in dBm).

Because the values are in dBm, a logarithmic subtraction equals the linear division A/R,
and the result is displayed in dB.

The softkey function you select applies only to the active channel.
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Note The analyzer can measure and display up to four of the five available inputs at
i one time (four inputs on the front panel and one auxiliary input on the rear

ﬁ panel).

The analyzer displays the selected measurement parameter in the mode labels area next to the
channel number.

m When you press {(the green INSTRUMENT STATE key), channel 1 then presets to
measure input A, and channel 2 measures input B.

e In the mode labels area, A appears next to CHi: and B next to CH2:.

selects a voltage input from the rear panel ADC IN (410 to —~10 V) connector. The
active channel displays this voltage (instead of data from a single or ratioed detector input).
You can use this function to observe the control voltage input to a voltage controlied device.
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— Display Menus
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Figure 4-3. Key and Display Menus

The key presents the display menu (Figure 4-3), which allows you to control

how the analyzer processes and displays measurement data. This menu lets you show the
measurement, the data in the active channel memory, or the difference between the two. It
also lets you enter the measurement (or the measurement-minus-memory) into memory.

This menu also allows you to define the colors used for analyzer display attributes such as the
grid, the channel measurement traces, and the labels.

freezes the active channel measurement data displayed on the analyzer.

shows the measurement data of the selected input (or ratio of inputs).

shows the measurement data previously stored in the memory of that channel. When you
engage this function, MEM appears in the status symbols section of the mode labels area for
that channel.

shows the data previously stored in memory subtracted from the current

measurement data (commonly used during calibration to produce a normalized trace). When
you engage this function, ~M appears in the status symbols section of the mode labels area for
that channel.

provides a choice of data formats for reflection data as either standing wave
ratio (SWR) or return loss (dB). At preset, the data is in the return loss format.

You may select SWR for raticed or normalized measurements on all channels and with any
number of points.
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Remember When you press any of these softkeys, the selected function is engaged only for
% the active channel, except for display adjustments.

allows you to adjust the menus that display brightness and color.

lets you change the brightness (intensity) of the display. BRTNESS:DISPLAY

ppears in the active entry area, with the value last entered). 100% is equivalent to 100 nits
(units of luminance), and is the specified brightness level at shipment. If you wish, use the
front panel knob or numeric keypad to enter a new value. Terminate the entry with the
key. You can adjust the brightness value down or up (although the display quality is
not specified above 160%). The maximum value depends on the individual display. Preset
does not change the brightness level unless you set the level below a defined minimum. You
can change the minimum brightness level (see the service manual for instructions).

ets all analyzer display attributes to the factory-defined default colors,
which were scientifically chosen to maximize your ability to discern the difference between
the colors, and to comfortably and effectively view the colors. These choices accommodate
most people with color-deficient vision, and provide an easy-to-view contrast.

If the default colors do not accommodate special circumstances, you can make additional
adjustments. The most frequent color deﬁmency is the inability to distinguish red, yellow,
and green. You can usually eliminat f; with these colors by increasing the

brightness between the colors {see TNESS ). If you need more contrast, you can

vary the degree of whiteness of the color (see . Usually, minor changes fix the

problem.

You also select one of the 7 factory-defined colors available from the color list.

select the channel (x = 1, 2, 3, or 4) whose attributes (measurement trace,
mode labels, limit lines, and reference level marker) you wish to adjust.

When you select this softkey, the analyzer displays the factory-defined color list.

: constitute the factory-defined
color list. You can use any of these colors for any of the eight analyzer display attributes.

elects the menu that lets you adjust a selected color.

Remember Because you can adjust the colors of all the analyzer display attributes,
i you can adjust the colors such that you cannot see an attribute against the
ﬁ background (such as red warning labels against a red background}. The
softkey labels, however, remain visible.
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hanges an attribute’s color brightness. When you press this softkey,

the CRT displays the existing value set for that attribute. If you wish, use the front
panel knob or numeric keypad to enter a new value for color brightness. As you change

values, the attribute changes on the analyzer display. Press to terminate the
entry.

changes the degree of whiteness of the attribute’s color (on a scale from white
to pure color). ‘Adjust this parameter the same way as

 changes the attribute’s hue. The continuum of hues on the color wheel range
red, through green and blue, and back to red. Adjust this parameter the same

way as
Note Preset and power on/off do not affect color selection. Color changes and

' adjustments remain in effect until you change them in these menus. To return
ﬁ to a previously defined color, write down the numeric value of the color

brightness, color, and tint, and enter the appropriate valie for each parameter.

. displays the continuation of the color adjust selections.

elects the analyzer display grid so you can modify its color from the
factory-defined color list (: and

modify its color from the

factory-defined color list { and

. selects the warning messages so you can modify the color from the
factory-defined color list (

and

selects softkey labels, status line, frequency labels, and title so you can modify
the color from the factory-defined color list

ets all of the analyzer display attributes to green. A highlighted box
surrounds the active mode labels, and the analyzer highlights all attributes associated
with the active channel.

M stores the current measurement data into memory in dB/dBm format (even when
the data in SWR format). You can also store voltage data (ADC IN) into memory.

_ stores the measurement-minus-memory (normalized trace) into memory. You
unction only for ratio measurements.
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Horizontal Display Resolution

Display Resolution

The analyzer’s display resolution is dependent on the number of channels that you have
displayed.

1601 data points available with one channel displayed
801 data points available with up to two channels displayed
401 data points available with up to four channels displayed

Use the oftkey in the system menu to change the number of trace points.
If adaptive normalization is on, the cal data is linearly interpolated when you increase the
number of trace points after a calibration.

The number of data points and number of channels displayed also affects the minimum sweep
time.

Table 4-1. Minimum Sweep Time Versus Number of Points

Number of Minimum Sweep Time (ms)
- Points
1 Input|2 Inputs|3 Inputs| 4 Inputs
101 40 40 40 40
201 40 40 52 88
401 40 72 104 136
801 80 144 208 272
1601 160 288 N/A N/A

Measurement Resolution

The analyzer stores memory data at the highest resolution regardless of the display resolution,
scale per division, or reference level. Table 4-2 shows the measurement resolution and range
for the various display modes. The display range can exceed the limits shown when detector
offsets are applied.

Table 4-2. Measurement Ranges and Resolution

Display | Measurement | Measurement | Normalized
Mode R.angei Resolution
dBm |70 to +20 dBm]0.003 dB? 006 dB
dB | =80 to +90 dBm |0.006 dB? 011 dB
SWR |1.0 to 37.0 See graph below | ~
AUX |-10to 410 V3 {070 mV 1.40 mV

1 Detector offset is not included.
2 0.01 dB for display cursor.
3 —20 to 420 V for normalized AUX,
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The analyzer calculates SWR from dB data. SWR resolution varies with the SWR measured:

SWR
0 10 20 30 37.0
Z 0.1 B——
28°
o & .
‘5:‘% D.l-t- \
. <]
0.5
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— Scale Menus
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Figure 4-4, Key and Scale Menu

The key allows you to select the scale per division for viewing measurement data. You
can change the scale factor with the knob, STEP keys, or numeric keypad. The resolution

is finer when you are using the knob. Table 4-3 lists the possible choices for each display
mode if you are using the step keys. H you use the keypad to enter the scale factor, you must
terminate the entry with either the (dBm/dg) or (ENT) key.

adjusts the active trace scale and reference level to best fit within the graticule.

Table 4-3. Default Scale Per Division for Dispiay Modes

Display Mode Scales Per Division Using the Step Keys
dB/dBm 20,10,5,1,2,05,0.2,0.1
SWR 10,4, 2, 1, 0.4, 0.2, 0.1, 0.04, 0.02 SWR units
AUX (ADC IN) |5, 2.5, 1, 0.5, 0.25, 0.1, 0.05, 0.025V

Note The analyzer allows you to set the scale factors for MEAS, MEM, and
i MEAS-MEM display modes separately. This function permits you to set the
% optimum scale factor for each of these display types.
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Figure 4-5. Key and Ref Menu

The engages the reference level function (Figure 4-5).

lets you set the value of the reference level line (the horizontal line indicated
by the reference position indicator on the left side of the analyzer display). Varying the

value of this line and the scale per division lets you measure any data point and view the
measurement data relative to the reference level line value. Use the knob, STEP keys, or
numeric keypad to enter the reference level, and terminate the entry with the or

key.

ets you set the position of the reference level line to any of the major graticules

with the knob, a step key, or the numeric keypad terminated with or

use the numeric keypad to position the reference, entering (0} places the reference on the
bottom graticule and entering (9] places the reference on the top graticule. The channel
number and the “>” symbol to the left of the analyzer display graticule show the current
position of each channel’s reference level line.

sets the size of the steps used to increment or decrement the reference level
value. You can set the reference step size with the numeric keypad, step keys, or the front
panel knob. Terminate the entry with the (¢Bm/dB} or (ENT] key.
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Figure 4-6. Key and Display Menus

The key presents the cursor menu (Figure 4-6) and engages the cursor (V) on

all channels. You can turn the front panel knob to move the cursor and quickly read the
measured amplitude and frequency value of any data point. The analyzer active entry area
shows the amplitude and frequency value of the data point at the active channel cursor
position. The mode labels area also display the cursor values. The cursor units correspond to
the measurement and display mode selected (such as dB or SWR), with the value resolved to
0.01 dB, 0.001 SWR, or 0.001 V.

Cursor Interaction with Source Markers

With a cursor activated, the analyzer displays the amplitude and frequency information of the
cursor position. If you turn the cursor function off and activate a source marker, the analyzer
will display the amplitude and frequency information of the marker position (assuming the
source is compatible with the HP 8757 system interface).

Although both cursors and markers display amplitude and frequency information, their
intended use is for different applications.

Applications for Analyzer Cursors. Cursors are particularly useful in the following situations:
m when you want to measure bandwidth
& when you want to measure one point in reference to another point

m when you only want to display < 2 cursors
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Applications for Source Markers. Markers are particularly useful in the following situations:
w when you want to sweep a range designated by two markers
s when you want to display more than two markers

Source Capabilities. Sources that are HP-IB compatible can provide the analyzer with
frequency sweep information over the sytem interface. The analyzer displays the conveyed
source information as start, stop, and marker frequency. If your system interface is not
connected, you can set the analyzer frequency labels so the analyzer will display the correct
start, stop, and marker frequencies. If you engage alternate sweep, the frequency labels area
displays the marker information for both sweeps.

You can activate up to five markers on an HP 8350B sweep oscillator, or an HP 8340, 8341, or
8360 Series synthesized sweeper. An HP 83750 Series sweeper allows you to activate up to ten
source markers. You activate and move the source markers from the source front panel.

Most HP 8757D compatible sources create a sweep ramp of 0 to +10 volt sweep ramp.
An HP 83750 Series source creates a pulse train that consists of 1p second pulses in both
continuous and step sweep modes.

toggles the cursor on or off. When the cursor is on, it appears as V. You
must turn the cursor off to display the marker frequency and amplitude information.

toggles the cursor delta function on and off. With the function on, a CA
appears at the previously set cursor position, designating a reference. The analyzer also
displays another cursor that you can set to any frequency within the displayed range, using
the numeric keypad or front panel knob. Then the analyzer displays the value difference
between the two trace points. When you engage alternate sweep, the frequency labels area
displays the cursor frequencies for both sweeps.

positions the cursor to the maximum value point on the active channel trace for the
current sweep. The analyzer does not continuously update the cursor position to the
maximmim point. After data is updated, select again to relocate the cursor to the
maximum point.

positions the cursor to the minimum value point on the active channel trace.

Tesents the search menu and lets you search for a specific value in dB or dBm on

the active channel. Use this function with to find a power difference in dB.
(You cannot use search functions with SWR or AUX modes.} When you select this softkey,
the analyzer displays the search menu and the active entry area shows the previous search
value. To change this value, use the knob, STEP keys, or numeric keypad, terminating the
entry with the (dBm/dB) or (ENT) key. Then use the search left/right softkeys to locate the
entered value.

ets you change the search value.

Press (CURSOR

the numeric keypad.

and enter the value, for example, using

causes the cursor to move left to the first position where the search value
exists. When necessary, the analyzer interpolates the point between two existing values
and calculates the corresponding frequency. If the analyzer cannot find the value, the

analyzer displays MARMING: Curzor ¥alue not found.. If the search is successful, the
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analyzer holds the measurement trace as noted by the displayed message Yaluz Foursd!
Trace Hold. By pressing any key, you can release the trace hold.

In a normalized measurement, the search function finds the n-dB point from the 0 dB
reference line. In cursor A mode, search values are found for the n-dB points from the A
cursor reference.

, except that the cursor moves to the

works the same as

right.

determines the trace bandwidth at a specified value down from the maximum
trace value. You can set the n-dB value for the bandwidth with the STEP keys or

the numeric keypad; terminate the entry with the (dBm/dB} or (ENT) key. The analyzer
searches automatically for the maximum trace amplitude, then finds the n-dB down
points on both sides and shows the bandwidth in the active entry. area.

ets you view the cursor data in SWR when displaying device return loss
if you are displaying the format in SWR, the cursor data will also be in

‘ sets the reference level value equal to the cursor reading. The reference
position does not change, the trace moves to the reference level. By using this softkey and
decreasing the scale factor, you can expand the trace about the cursor for detailed viewing.
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Figure 4-7. Key and Average Menu

The function averages a programmable number of sweeps. When you activate averaging
or restart averaging, the analyzer uses an averaging factor of one on the first sweep, two on
the second sweep, four on the third and fourth sweep, and increasing powers of two up to

the desired averaging factor. This technique removes noise from calibration or measurement
traces. The analyzer performs averaging on logarithmic data. When you engage SWR format,
the analyzer performs the SWR conversion on the averaged data.

oggles the averaging function for the active channel on and off. The active
entry area displays the averaging factor. The mode labels area displays the status symbol A
for any channel with averaging turned on.

clears the averaged data and starts the averaging process to compute
another set of averaged measurement data.

ets you select the averaging factor (shown in the active entry area) using the
nob, eys, or numeric keypad. Terminate the entry with the key. At preset
and power on, the analyzer defaults to an averaging factor of 8. You can set the averaging
factor to 1, 2, 4, 8, 16, 32, 64, 128, or 256.
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DETRCTORS ONLY

Figure 4-8. Key and Calibration Menus
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The key presents the calibration menus. The softkeys in this menu allow you to do the
following activities:

m perform and store calibrations

m perform detector zero calibrations

m set detector offsets

m turn on automatic internal calibration

You can perform a calibration without changing the analyzer’s display mode. The analyzer
measures the calibration standards, stores the data at the highest resolution, and returns the
display mode you previously set.

prompts you through a short/open calibration. The analyzer stores this
calibr n memory in dB/dBm format. When you select this softkey, the analyzer
displays COMHECT SHORT ... STORE WHEM RERDY, turns averaging off, and presents a second
menu layer.

measures the short circuit response. Connect the short to the bridge
test port, and select this softkey. The analyzer displays COMHECT GFEHN ... STORE WHEH
RERDY, turns averaging off, and presents a third menu layer.

measures the open circuit response. Connect the open circuit to the
bridge test port, and select this softkey. The analyzer averages the oper and short
calibration data, stores it in the active channel memory, and displays the first
calibration menn. The analyzer displays SHORT-OPEH CRL SAYED IM CH1 MEM (the
indicated channel depends on the active channel).

toggles averaging on and off (the same averaging function engaged

when you select averaging in the averaging menu). When you press

, the analyzer turns averaging off. Therefore, if you want the calibration
to be averaged, select averaging on.

The averaging factor does not change from the value you previously set in the
averaging ment. If you wish to change the averaging factor, you must return to the
averaging ment.

rompts you to make a thru calibration. The analyzer stores this calibration in

dB/dBm format. When you select this softkey, the analyzer displays CONHECT THRL ...
STORE WHEH RERDY, turns averaging off, and presents a second menu layer.

- measures the thru respense. Connect the thru in place of the device
nd select this softkey. The analyzer displays:
THRL! SAYED IH CH1 MEM, turns averaging off, and presents the first calibration menu.

If the analyzer is not in measurement-minus-memory mode, the analyzer displays Far
HMormzlized Meas ... select [DISPLAYI [MEAS-MEMI. Press these keys to normalize
the measurement.

toggles averaging on and off (the same averaging function engaged

the analyzer turns averaging off. Therefore, if you want the stored
calibration to be averaged, select averaging on.
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The averaging factor does not change from the last value set in the averaging menu. If
you wish to change the averaging factor, you must return to the averaging menu.

- stores the current measured data into memory in dB/dBm format (even if
you view the data in SWR format).

stores the measurement-minus-memory (normalized trace} into memory.
You can use this function only for ratio measurements.

allows you to zero a DC detector, eliminating small DC voltages present
, and establishing the noise floor with no RF signal applied. If your source
presents another menu.

I
is connected over a system interface, pressing

Otherwise, the analyzer presents th

Remember Periodic zeroing is recommended for DC mode measurements. Zeroing of the
i detector is most important for lower level measurements.

v

This softkey appears in the calibration menu only when you connect an AC/DC detector
or bridge to a detector input.

Zero a DC detector when you first connect it to the analyzer, before calibration, and
whenever significant temperature changes occur.

lets you manually remove the RF signal from the detectors. Use this
method of zeroing when a small RF signal is present in the device under test (such as
amplifiers, mixers, and oscillators).

Note Before pressing {CONT), disconnect your DC detector from any RF signal, then
g
i select the manual method of zeroing.

nulls any signal present at the detector input. The previous menu returns.

appears in this menu only if you connect an HP 85025C detector adapter
o the analyzer. See Appendix C “Performing an External Calibration” in this manual,
or refer to the HP 85025C detector adapier manual for instructions on this procedure.
(This procedure, written for an HP 8757A, applies also to the HP 8757D.)

turns off the RF signal from the source and automatically performs the DC
detector zero. Use this method of zeroing in the following situations:

m when your source is connected to the analyzer through the 8757 system interface bus

m when vour test device is NOT an active device; that is, an amplifier, mixer, or
oscillator)

You can perform an autozero at any time, even with the repeat autozero function
engaged. This softkey appears in this menu only if you connect a compatible source to
the analyzer through the 8757 system interface.

- toggles a periodic autozero on and off. The analyzer is factory-set to an
utes.
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inpu

lets you change the interval between autozero repeats. Use the numeric

keypad to set intervals from 1 to 60 minutes (terminate the entry with the key).
The interval does not change at preset or power on.

allows you to adjust the coarse zero for a minimum signal on the analyzer.
See Appendix C “Performing an External Calibration” in this manual, or refer to the
HP 85025C detector adapter manual for instructions on this procedure. (This procedure,
written for an HP 8757A, applies also to the HP 8757D.)

This softkey appears in this menu only if you connect an HP 850256C detector adapter to
the analyzer.

forces the computation on the internal calibration tables for all detector
hown on the analyzer display. See “Self-Calibration” in this section for more

information.

Presents another menu that continues the calibration menu.

lets you set an offset value in dB for each detector. For example, the
difference between the power reading of an analyzer input and the power meter reading,
or the value of an attenuator used with a detector.

et you select the detector to set an offset value.
The active entry area displays the current offset value for that detector. Use the step
keys, knob, or numeric keypad to change the offset, and terminate the entry with the
{dBm/d&) or (ENT ) key. The allowable range of entry values is +60 to —60 dB. The
analyzer correctly displays the data in dBm, including the offset for absolute power
measurements, or dB for ratio measurements.

A detector offset, valid during both calibration and measurement, remains in effect

until you change it. An offset affects the detector input. Therefore, the offset applies

to any measurement made on that input regardless of which channel selects the
measurement. When you press {(PRESET), the analyzer resets all detector offset values to
zero. But, if you cycle the instrument power, the detector offset values are not affected. -
Offsets are stored in the SAVE/RECALL registers.

ppears when option 002 has been installed in your analyzer. This
ey allows you to measure a detector offset using the 50 MHz power calibrator. The
offset may be measured at any level from 420 dBm to —50 dBm. This offset may then
be stored as a detector offset, which is applied during all measurements made with this
detector.

A message appears on the analyzer :
SELECT DETECTOR FOR CET OFFSET MERSUREMEMT
ATAC\DC OFS BrAC\DC  RrAC\DC

This message shows that you can select an input for measuring an offset for that
detector. The message displays that input A has an offset entered for it, and that B
and C do not. Also, that AC/DC type detectors (the 85025 or 85037 Series detectors)
are connected to inputs A, B, and R.

ets you select the detector input for the offset
measurement. Connect the detector and attenuator (if used) between the detector
input and the calibrator.
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tarts the detector offset measurement and displays the results. You

may set the test power for the detector offset when the
displayed. The calibrator power level used in the measurement is

CALIBRATOR POWER
+8 dBim

It is recommended that a calibrator power level be set near the power at which the
detector is being used.

The analyzer performs the measurement in the currently selected detection mode,
AC or DC.

If you had a 6 dB attenuator connected to the detector input, you would want to
measure the actual attenuation. The result display might read:

Ded Df foet=%, 220 dB
Calibrator Pur= 8 dBm Measured Furs —6. 2538 din

This means that the calibrator applied 8§ dBm to the detector/attenuator and the
HP 8757D measured this power as —6.230 dBm. The absolute power measured
depends on the pad attenuation and factors such as temperature drift in the
detector, detector RF connector wear, and inherent accuracy limitations in the
detector.

If an error message is displayed during this process, refer to “In Case of Difficulty” in
the Error Messages section.

aborts the measurement just started.

stores the measured detector offset that will be used later to
et error from measurements.

e

Mote You may want to connect an attenuator to the input of the detector when yvou
i are making measurements on a high power amplifier. For example, to reduce
% the RF power level below the detector maximum operating power level, or to

reduce the power applied to the detector so harmonics in the test signal cause
less power error in the measurement.

The softkey appears when you connect an HP 85037A/B detector to the
analyzer. An HP 85037A/B detector assembly includes an EEPROM that contains
correction constants for that particular detector operation over a range of frequencies.
The correction constant ide the analyzer with an accurate detector frequency
response. By pressing you can set the start and stop frequencies to apply the
detector frequency response correction for the particular measurement range.

This function could be helpful in a mixer measurement where the frequency you want the
detector to measure is different from the source frequency. Refer to “Appendix D Mixer
Measurements” for examples of mixer measurements.
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Note The frequency range you set after pressing - affects both sweeps
1 when the analyzer is in the alternate sweep mode. If you set the detector
% frequencies with channel 1 or 3 active, then the frequencies apply when

channel 1 and 3 are swept. Likewise, if you set the detector frequencies with
channel 2 or 4 active, the frequencies apply when channel 2 and 4 are swept.

However, vou can set unique detector frequency sweep values for different
measurement channels. For example:

Start = 1GHz, Stop = 11 GHz for the sweep on channels 1 and 3
Start = 3GHz, Stop = 13 GHz for the sweep on channels 2 and 4

ets you select the detector for the entry of start and stop

allow the start and stop frequencies to be entered.

must be turned on for the start and stop frequencies to be
e the analyzer will use the sweeper’s start/stop frequencies.

the current detector frequency settings if you enter the (CAL),
menus (assuming that you selected detector A).

presents the power calibration menu. Connect the detector to be calibrated to
POWER CAL OUT.

ets you select the detector for the power cal.

tarts the calibration. As the calibration proceeds, the analyzer displays
the power level being measured. When the calibration is complete, the analyzer
displays the measured range for each detector input.

This key allows the user to prematurely stop a power calibration once it
has been started. For example, when you started the calibration before connecting
the detector,

By disconnecting a detector from the HP 8757D’s input, you remove the calibration.
When you reconnect the detector to the input, the analyzer uses the correction
constants stored in the detector.

Note To obtain the best accuracy, and to meet the “corrected” dynamic accuracy
I specifications, each detector must be characterized on the HP 8757D input
ﬁ where it will be used. The characterization routine simultaneously corrects

both AC and DC measurements. This routine is also useful as an operator’s
check to ensure the detector is operating correctly. Only the HP 8757D with
an option 002 power calibrator has this capability.

While only specified for the HP 85037 precision detector, the power calibrator
also functions with and typically improves the accuracy of the HP 85025,
11664 detectors, HP 85025C external detector, and the HP 85027 bridge. This
process improves the 50 MHz dynamic accuracy to the same accuracy as an
HP 85037 specification.
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- gives you control over the automatic regeneration of the internal
calibration tables for the detector inputs. Selecting this softkey toggles autocalibration on
and off. See “Self-Calibration” for more details.

gives you control over the analyzer’s continuous temperature
compensation. Selecting this softkey toggles temperature compensation on and off. See
“Self-Calibration” for more details.

- appears ouly if you connect an HP 85025C detector adapter to the analyzer.
Use this function to calibrate the amplitude response for a Schottky diode detector.

| - activates a calibration sequence that comsists of providing the analyzer
with two known power levels. Once you perform a calibration with a detector, the
analyzer retains the calibration.

lets you select the input for the connected detectors.

allows you to enter an HP 85025C detector calibration value on any analyzer
appendix C “Performing an External Detector Calibration” or the HP 85025C
manual for instructions on this procedure (although written for an HP 8757A, it applies
also to an HP 8757D).

lets you select the detector.

- allows you to reset the cal value to factory-set default value.

Self-Calibration

The calibration menu softkey and
relate to the analyzer’s intern oth autocalibration and temperature
compensation on, the analyzer performs all internal calibration automatically, making it
transparent to the user. The analyzer automatically maintains absolute and dynamic power
accuracy for each detector input using two independent digital correction processes:

1. autocalibration — a regeneration of the internal calibration tables whenever:
m you change the accessory configuration
® a significant change in temperature occurs {approximately 5°C)
2. temperature compensation — a continuous compensation for small changes in temperature

You can control both of these correction processes in the second calibration menu. At preset
or power-on, both autocalibration and temperature compensation are on, and the analyzer
performs all internal calibrations automatically.
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Autocalibration

When you turn autocalibration on by selecting the analyzer automatically
apdates the internal calibration tables. Use autocalibration for most applications. The
analyzer may update its internal calibrations tables under any of the following conditions:

With auntocalibration on or off:

® at instrument preset, power-on, or recall instrument state
. softkey selected

Only with autocalibration on:

» detector or bridge configuration changed
m large temperature change
m at a fixed 5-minute interval

To regenerate the calibration tables, the analyzer determines the following for each detector
input:

» detector or bridge type (AC only or AC/DC)
x detector or bridge power versus voltage characteristics
m temperature of the detector (AC/DC accessories only) and the log amplifier

Using these readings, the analyzer automatically computes the internal calibration tables and
the analyzer displays CONFIG SYSTEM COMPLETELD, Depending on the configuration, the table
regeneration process can take a few seconds.

In a thermally stable environment (temperature drift less than 5°C), thermal drift in the
log amplifiers is minimal. The detectors, however, may be exposed to significant changes in
temperature. Autocalibration automatically compensates for significant temperature changes.

Temperature Compensation

When you turn temperature compensation on , the analyzer performs continuous
temperature compensation to the data. This corre measurement data for small drifts in
temperature without the need to recompute the calibration tables.

Always use temperature compensation when you make measurements (this function turns on
at preset and power-on). Turn off temperature compensation only when diagnosing a possible
problem with the analyzer or its detectors.
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Figure 4.9. Key and Special Menus

oggles the smoothing function (video filtering) on and off. Smoothing
calculates a moving average of the active channel data. The aperture of the moving average is
a percent of the sweep span, not greater than 20%.

Smoothing differs from averaging in that smoothing computes each data point based on one
sweep, on the average of data points on both sides of that data point in the current sweep,
while averaging computes each data point based on the average value of each point during
several sweeps. The mode labels status symbols area displays an “S” for any channel with
smoothing activated. Preset turns smoothing off for all channels.

lets you change the value of the smoothing aperture. The aperture defaults to
5% at preset. Use the knob, STEP keys, or numeric keypad to change the smoothing aperture
value. Enter any value from 0.1 through 20%.

presents the first of two limit lines menus. Using these softkeys, you can
define limit lines for channe! 1 and for channel 2. The limit lines consist of upper and
lower limits for a frequency or a band of frequencies. You can also choose just the upper
or the lower limit. After you activate the limit lines, the measurement data is compared
to the displayed limit lines. The analyzer displays FAIL below the mode labels area for an
out-of-limit condition. You can choose from three types of limit lines:

s point
m flat
a slope
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A limit line can contain up to 12 segments; each segment can be any one of the three types.
Segments entered from the front panel are numbered sequentially; those entered through
HP-IB can be entered randomly. The analyzer prompts you for frequency, upper, and lower
limits. Use the numeric keypad to enter the frequency, terminating the entry with the
appropriate softkey: Use the numeric keypad to enter the upper
and lower limits, terminating the entry with the (d8m/dB) or (ENT) key. I you do not want
either an upper or lower limit, press (aBm/dB) or (ENT) at the prompt. You can store limit lines
only in save/recall registers 1 through 4. You can enter limits in dB, dBm, V (in AUX mode},
or SWR, depending on the display format. In SWR mode, however, you cannot save the limits
in irace memory.

lets you define a limit for a single frequency point.-

lets you define a flat limit (a constant value between two frequency points).

ets you define a sloped limit between two frequency points (linear with

frequency) .

lets you redefine an existing limit line segment. When you select this
softkey, the analyzer prompts you for the number of the segment you wish to change. Use
the numeric keypad to enter the segment number, then press (ENT). The analyzer deletes
the entire segment. Re-enter the segment. First choose the limit type from the softkeys.
The analyzer then prompts you to enter frequencies and limit values.

: ets you delete an entire limit line segment. The analyzer prompts you for
the segment number to delete. Use the numeric keypad to enter the segment number and
terminate the entry with the key.

ets you delete all existing limit lines for that channel.

laces the upper limit line into memory.

places the lower limit line into memory.

When you put either the upper or lower limit line into memory, the active channel
memory is initialized with a 0 dB (or 0 dBm) reference level. The limits are then updated
in memory in the order you entered the segments. (For overlapping limits, the last entry
overwrites any overlap of the previous entry, and points with no limit data entered as 0
dB or 0 dBm.) You cannot use the limit-line-to-memory functions with SWR display

ends the limit line frequency and amplitude values to the plotter (in

_sends the limit line frequency and amplitude values to the printer (in

terminates limit line data entry for the active chanmnel. It also returns the special
functions menu.

toggles the limit lines on and off for the active channel. When you turn
limit lines on, each limit line segment becomes visible on the analyzer as you enter it. You can
turn limit lines on, even without entering limit lines. In this case, the analyzer displays PRSS
for any measurement data.
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Figure 5-1. Instrument State Keys

Use the INSTRUMENT STATE keys (Figure 5-1) to control system functions that are not
channel-specific but apply to the entire instrument state.
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Figure 5-2. Key and System Menus

The key presents the system menus, providing a variety of softkey functions that
apply to the entire instrument state {such as plotting, printing, AC and DC detection mode,
number of trace points, clock, and service).
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' presents the first of four plot menus that allow you to custom-define and initiate plots
on a piotter on the HP 8757 system interface.

When you select a plot softkey, the analyzer freezes the displayed measurement and sends
the data through a buffer.

Once the data is at the buffer, the analyzer can continue making measurements while the
plotter makes a hardcopy.

The analyzer expects to find the plotter at HP-IB address 5, unless you set a different
address (see (LocAL)). If you set the plotter address incorrectly, or do not connect it to
the 8757 SYSTEM _INTERFACE the analyzer displays PLOTTER NOT AVAIL. Correct the

problem and press ! again to start generating the hardcopy.

If you do not load any paper, the analyzer displays PLOTTER NOT READY. Correct the
problem and press : again to start generating the hardcopy.

causes the plotter to draw the grid, labels, trace data, cursor, markers, title,
date, time, and (when turned on} limit lines and pass/fail indicators. Any message
displayed in the active entry area also plots. {Press before plotting if you do not
want the message to appear.) Plots do not include status line information.

the plotter to draw a plot using only the attributes specified with
softkey in this menu.

ACES draws the trace data for all the channels turned on. The traces include
arsor deltas, and markers. And if the functions are turned on, the traces also
include limit lines, pass/fail indicators, and a date/time stamp.

> draws the mode labels, reference line position labels, and frequency labels

draws the horizontal and vertical graticule lines.

lets you specify which plot attribute or combination of attributes

1o include in a custom-defined plot format. The format you define is refiected in the
hardcopy when you press I . The analyzer highlights the softkey labels for
the attributes you select to p

lets you specify the trace or traces that the plotter draws on the hardcopy
(traces 1-4). Each trace softkey toggles on and off. You can only plot traces of channels
that are turned on (-

ncludes the horizontal and vertical graticule lines in the custom plot format.

inciudes the mode labels in the custom plot format.

includes the frequency label information in the custom plot format

(unless you turn them off by pressing
information includes the sweep frequencies and cursor frequency

_expands the plot to place the lower left corner of the grid at the
plotter’s P1 position, and the upper right corner of the grid at the plotter’s P2
position.
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terminates the custom plot format definition and displays the prior plot menu.

terminates the plotting of a hardcopy. The plotting does not stop
iately; it stops after the buffer empties.

presents menus that allow you to select printing options.

When you select a print softkey, the analyzer freezes the displayed measurement and sends
the data through a buffer.. Once the data is at the buffer, the analyzer can continue making
measurements while the printer generates a hardcopy.

The analyzer expects to find the printer at HP-IB address 5, unless you set a different
address (see (LOCAL)). If you set the address of the printer incorrectly, or do not connect it
to the 8757 SYSTEM INTERFACE, the analyzer displays PRINTER NOT AVAIL. Correct the
problem and then select the print softkey again to begin printing.

If you connect the printer correctly but do not load any paper the analyzer displays
PRINTER NOT READY. Correct the problem and then select the print s_oftkey again to begin
printing.

auses the monocolor printer to draw the grid, labels, trace data, cursors,

markers, date, time, and title. Messages in the active entry area and most softkeys are
not inciuded.

causes the color (HP PaintJet) printer to draw the grid, labels, trace data,
cursors, markers, date, time, and title. Messages in the active entry area are not included.
The printer prints with a default set of colors that approximate the analyzer default
colors with white and black reversed. You cannot change the fixed printer default colors.

Both mono and color prints include limit lines and pass/fail indicators.

Graphics written to the analyzer display through the HP-IB are not drawn by the
printer. You can access the printer with passthrough commands (described in “Remote
Operation”)}.

auses the printer to list all data in tabular form (Table 5-1}.

Table 5-1. Example Printout fo

Frequency Chan. 1 Chan. 2
Ho. (Bz) (dBm) {dBm)
o 1E+07 «3.301 -57. 017
1 2 .4975E+07 -3.187 ~55.585
2 3.995E+07 -3,127 —53.968
3 5.492E+07 -3.141 59,741
4  6,99E+07 -~3.176 ~56.984
5  B8.487501E+07 -3.215% —-54.775
6  9.985003E+07 ~3.248 -59.370
7  1.14825E+08 —3,248 —~54.759
8 1.298E+08 —-3.196 ~55.099
9 1.44TTSE+08 -3.122 —57.909
10 1.5975E+08 -3.058 ~58.938
31 1.74725E408 —2.998 —~54.855
12 1.887TE+08 —2.870 «~53.866
13 1.046751E+08 ~3.006 —~55.844
14 2.1965E+08 ~3.039 ~59,21%
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signals the printer to generate a listing of the frequency and amplitude
values of the source markers that you have activated. The cursor amplitude value and
frequency also print if you turn the cursor on (see Table 5-2).

Table 5-2. Example Printout for

Markers
Frequency Chan, 1 Chan. 2
fo. (Hz) (dBm) {dBm)
1 2.930125E+09 -12.122 +2.570
2 3.798676E+09 —12.207 +1.8984
3 2.211325E409 14,600 +2,886
Cursors
1 1.971725E+09 14,548 +2.701
d 2 .06655E+09 +4.370 + 514

If you are using the alternate sweep mode, the printouts include the channel pair with the
active channel (channels 1 and 3 or channels 2 and 4). To print the other pair, activate one
of the channels in that pair and print again.

erminates the printing of a hardcopy. The printing does not stop
immediately; it stops after the buffer empties.

lets you choose the number of data points that the analyzer uses to
process and display the measurement. I you select fewer points, the analyzer will have
lower resolution, but you can set faster sweep times. You can select a maximum of points
{for each trace) depending on the number of traces you have displayed on the analyzer:

m 401 trace points for up to four traces displayed
m 801 trace points for up to two traces displayed
m 1601 trace points for only one trace displayed

The number of points you selected does not change at power on. However, at instrument
preset, the analyzer defaults to 401 points.

- allows you to access the screen labels, frequency labels, clock, and title

functions.

toggles the mode labels, the frequency labels, and the analyzer display
status line on and off.

If you activate any limit lines, the pass/fail indicator is not blanked until you disable the
limit lines.

urns off the frequency labels, and blanks the source frequency readout. I
you press this softkey, the frequency labels information will not get plotted or printed.
You can restore the frequency labels by presetting the analyzer, but this also resets the
frequency information to preset conditions.
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Even if you have the frequency labels off when you save or store an instrument state, the
complete source instrument state information is included. However, when you recall the
frequency labels are off, reflecting the state that you have saved.
for additional information.

HP-IB programming commands also let you turn the frequency Iabels off so you can
operate the analyzer in the secure frequency mode. See “Secure Frequency Mode” in any
of the remote operation documents.

toggles the titles on and off without erasing the title.

allows you to set the time and date so they appear on measurement prints and plots.

toggles the time and date function on and off. If the clock function is
\ e and time will be displayed on the analyzer and will also appear on any
measurement prints or plots.

sets the seconds of the analyzer clock to zero. The function also rounds
e nearest minute.

allows you to set the minutes for the analyzer clock. Your entry must be
terminated by pressing (ENT]J.

allows you to set the hour for the analyzer clock. Your entry must be
terminated by pressing (ENT).

allows you to set the day of the month for the analyzer clock. Your entry must
be terminated by pressing (ENT).

allows you to set the month of the year for the analyzer clock. Your entry
must be terminated by pressing (ENT)-

allows you to set the year for the analyzer clock. Your entry must be

You can use this function only with the system interface off or without a source HP-IB
connection. After you select , enter the start frequency with the i

lets you specify the stop frequency value that will appear at the right graticule.
You can use this function only with the system interf )i ithout a source HP-IB
connection. Engage this function the same way as

Note The frequency labels are useful if you are making a swept measurement
i without an HP-IB sweeper, or with the system interface off.

L
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oggles between AC and DC detection modes. If you connect a source to the

sysﬁem interface, the analyzer automatically controls the source modulation (normally on for
AC and off for DC).

- allows you to define a title that can appear on the analyzer display and on a hardcopy.
You select each character of the title from the active entry area. The characters consist of the
letters of the alphabet the digits 0 through 9, a decimal point, and the mathematical symbols

O+=/

. enters a character you selected to be included in the title. Turn the knob or

repeatedly press the

the character you want. Press - and the character appears in the title.

nserts a blank space next to the last character you entered for the title.

deletes the last character you entered for the title.

eletes the entire title vou just entered.

moves the arrow pointer to the next character on the right.
moves the arrow pointer to the next character on the left.
terminates the title entry and displays the system menu.

toggles adaptive normalization on and off. Adaptive normalization
interpolates the calibration data stored in the analyzer memory when you reduce the
frequency span or change the number of points. This feature allows you to display a portion
of the calibrated frequency range without recalibrating. The resolution of the narrower range
does not change as you expand the trace. Do not use adaptive normalization if the device
response varies greatly with frequency.

An asterisk appears in the status symbols area for any channel with adaptive normalization
engaged. If you expand the frequency range bevond the calibrated range, the analyzer
extrapolates the calibration data outside that original frequency span as a straight line. In
this case, a U appears in the status symbols area.

displays the continued portion of the system menu.

oggles the analyzer rear panel modulation output on and off. You can use

this softkey to override the analyzer’s automatic switching of the modulation on in AC
detection mode and off in the DC detection mode.

connected compatible source. When you press this softkey, the analyzer displays IF You
WANT TO CLEAR ALL REGISTERS, FRESS YES, and displays a menu where you can choose to
clear the storage registers.

clears all the analyzer save/recall registers and returns the channel menu to
the instrument preset state,

displays the prior system menu with all of the save/recall registers contents intact.
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Note . If you are working in a high-security environment, you can configure the
i analyzer to clear all save/recall registers each time you switch off the
ﬁ instrument power. You can enable this function as follows:

1. Remove the battery (A3BT1) from the A3 CPU board. This prevents
storage of any register data. The internal self test now indicates a battery
failure at power up.

2. Install a wire jumper (A3W2) on the A3 CPU board, just below U2. This
jumper signals the CPU to skip the battery self-test so the analyzer can
resume normal operation. The analyzer briefly displays a warning message
at each power cycle: SAVE/RECALL registers defaulted.

By removing the battery, you only affect the save/recall registers, not the
analyzer’s internal calibration.

presents a menu that allows you to specify the type of sweep supplied by a
s not compatible with the HP 8757 system interface.

enables the analyzer to track a sweep ramp other than the typical 0 to 10
volt ramp. The nonstandard sweep should be within the 0 to 10 volt range or you must
modify the A4 ADC assembly (see the service manual for instructions). See Product Note
8757-5 for & more detailed description of this mode. :

To use the nonstandard sweep mode, disconnect the POS Z BLANK, the STOP SWEEP,
and the 8757 SYSTEM INTERFACE connections to the source. You must have the
SWEEP IN connected between the analyzer and source. The number of trace points you
selected still applies in the nonstandard sweep mode.

allows you to use a source that is incompatible with the HP 8757 system

the analyzer continuously updates the display when you set the
source to CW. If you use a source that is compatible with the HP 8757 system interface, the
analyzer selects this function automatically when you set the source to a CW mode.

toggles the manual sweep control on and off. With the analyzer manual
function on, you can manually sweep the frequency range from the source. This function
also allows you to use a manual sweep input signal from a source that is not compatible
with the HP 8757 system interface. :

toggles the analyzer’s control of the HP 8757 system interface on and off.
ith the analyzer’s control OFF, another instrument on the HP 8757 system interface can
control the instruments connected to the interface.

Instrument preset does not change the setting of this function. When the analyzer’s control
is off, the analyzer status line displays SYS INTF OFF.

(available only with an HP 8340, 8360, or 83750 Series sources) toggles
the step-sweep mode on and off. If you are using the step-sweep mode you must connect the
source to the HP 8757 system interface.

5.8 INSTRUMENT STATE HP 8757D Operating Reference



turns the plotter buffer on and off. If you select a plot softkey with the
buffer on, the analyzer will continue measuring a device response while the plotter makes a
hardcopy. However, not all active functions are available during a plot. If the buffer is off, the
analyzer disables all active functions until a plot is finished. The analyzer is sent from the
factory with the plotting buffer on. If you want the fastest plotting process, set the buffer off.

displays the service menu, which allows you choose from a series of automated tests
that check various analyzer functional blocks.

allows you to check self-tests, verify the Al4 circuitry, and adjust various display
intensity levels.

checks many different parts of the instrument with read/write and rotate tests.

The CPU is instructed to access a user specified memory or /0 address and read or write
data from or to that address, or write a rotating 1 data pattern.

These tests use the hexadecimal (hex) numbering systemn: Hex digits from 0 to 9 and A to
T represent decimal numbers from 0 to 15. Each hex digit represents four binary digits or
bits. An address is specified by six hex digits, while a data word is specified by four hex
digits.

presents a menu of tests the check the front panel knob, keys, and annunciators.
In some cases, you can prompt the analyzer to force a diagnostic test even if the front panel
is not wortking.

helps troubleshoot the A3 CPU assembly by accessing tests that check the RAM,
programmable timer, EEROM, and the read function.

helps to troubleshoot the A4 analog-to-digital converter assembly by accessing
tests that check the analog to digital signal converters, digital to analog signal converters,
detector control circuitry, and sweep operation.

elps to troubleshoot the A6 HP-IB assembly by checking HP-IB listen and

- performs nine major instrument self-checks.

returns to normal operation by initiating an instrument preset.

HP 8757D Operating Reference INSTRUMENT STATE 5-9



— Local Menu
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Figure 5-3. Key and Local Menu

The key returns the analyzer to local operation from the remote operation state unless
a LOCAL LOCKOUT command has been received over HP-IB. The local menu lets you set
HP-IB addresses for the analyzer and other instruments connected to the HP 8757 system
interface. Table 5-3 lists the default addresses for these instruments.

Table 5-3. HP-IB Default Addresses

Instrument | HP-IB Address
8757 16
Sweeper 19
Plotter 05
Printer 01
Disk Drive 00

Changing a Default Address
Do not set two instruments to the same HP-IB address. To change a default address:

1. Select the softkey for the instrument you wish to change. The analyzer displays the current
HP-IB address.

2. Use the numeric keypad to enter a new address (0 through 29), and terminate the entry
with the key. The analyzer shows the new HP-IB address and stores it in memory.

Be sure that the address you set for each instrument matches the address physically set on the
instrument.
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— Save Menus
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Figure 5-4. Key and Save Menus

The key allows you to save the current instrument state in the analyzer’s save/recall
registers (non-volatile memory) or to store the instrument states, measurement data, data in
memory, and display graphics to a disk.
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saves the current instrument state in a storage register. The active entry
plays SAVE REG. Using the numeric keypad, you can enter the number of the register
where you wish to store the current instrument state (no terminating key is needed}. You can
store nine different settings in registers 1 through 9. You can save limit lines, memory data
(channels 1 and 2), and title in registers I through 4 only.

The saved information includes the current front panel settings of the analyzer and source,
trace memory, limit lines, and titles. The saved memory trace has 401 data points regardless
of the number of points you selected for the measurement.

You can recall saved information from a designated register unless you write over the register

contents, or clear the contents with the softkey.
Note You can also save the current instrument state in a register by pressing (SAVE),
i entering the number of the storage register.

v

presents a menu that lets you store instrument state, trace data, memory
data, and display graphics to disk. You can create a unique file title to identify the
information you store. If you don’t create 2 file title, the analyzer will assign the stored
information a default file title (for example: FILE1). Refer to the figure below.

If you store the instrument states for an analyzer and source combination, and then load the
states into an analyzer with a different source, the original instrument states will apply to the
new source. Table 5-4 lists the source settings saved on disk.

Table 5-4. Source Settings Saved on Disk

ALC mode {internal, external, power meter)

CF/AF frequencies

CW freguency

display multipler

display offset (HP 8350B only)

display update on/off

marker delta

marker sweep

markeys 1 through 5

power slope

power sweep

RF power {on/off, value)

square wave modulation on/off (HP 83508 oniy)
or shift pulse modulation on/off (HP 834G/41/60)
or scalar pulse modulation on/off (HP 83750)

start/stop frequencies

sweep mode (start/stop, CF/AF, CW, swept CW}

sweep time

sweep trigger (internal, line, external}

sweep type (manual, external, continuocus)

* & 8 & 8 % & # 4 v DS

« & 0 & 8
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Notes You cannot save alternate state information or HP 8360 and 83750 Series user
flatness data to disk.
% Before you store anything to a new disk, you must initialize the disk. You

must also identify the disk unit where the disk resides, and the disk volume
number of a hard disk drive (see

- stores the analyzer and source front panel settings to disk. The stored
information is assigned the file title that is shown on the analyzer. If the stored instrument
state data already exists under this file title, the analyzer writes the new data over the old
data. You can create a new title by pressing in the save menu.

tores the trace measurement data to disk. The displayed title will be assigned to the
data file unless you create a new file title.

4 stores the trace memory data to disk. The displayed title will be assigned to the data
unless you create a new file title.

Stores normalized trace data to disk. The displayed title will be assigned to the
data file unless you create a new file title.

stores current analyzer graphics to disk. The displayed title will be assigned
unless you create a new file title.

stores the instrument state, trace measurement, normalized trace, memory, and

analyzer graphics to disk in one operation. This information is stored in separate files under
the active file title.

Note When accessing stored data from a computer’s disk drive, you will see that the
i filename is a combination of the file title displayed in the HP 8757 directory
w list plus a two letter suffix. The following list shows the list of possible file

title suffixes and the corresponding definitions:
IS - instrument state
Dx - data for channel x
Mx - memory for channel x
Nx - normalized (MEAS-MEM)
CG - CRT graphics
x=1,2,3,0r4

For example, the disk file “FILEIN3” contains MEAS—MEM for channel 3
and would be listed as FILE 1 normalization on the HP 8757 file directory.
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_OFE toggles recalled graphics on and off. When this function is activated, the
v v shows graphics and softkey menus. (This key only appears if the display list
contains z user generated display graphic.)

An example of how you might use this function is when you want to access an instrument
connection diagram at any time during a measurement process.

- turns off the graphics and returns the instrument state and measurement
data.

shows you the directory of files on the specified disk. The directory can contain

up to 382 files, with 16 files to a page.

_FRE TOLE . _ DESCRIPTION — WJCREATED
-+ FILET Bin Ingtr  State 28 Jan 83 14:08
FILEY ASC Meas CH 1 101 29 Jan 83 14:08
et ASC  Memory CH 1 101 28 Jen 83 1408
FiLE? ASC  Nrmiyz CH 1 101 28 Jan 83 14:08
FiLEZ Bin instr  Stote 28 den 83 1408
FiLE2 ASC  Meas CH 1 201 29 Jon 93 1408
FiLE2 ASC  Memory CH 1 201 28 Jdam 93 14:08
FiLEZ ASC  Nrmlyz CH 1 201 29 Jan 93 14:08
FILEZ ASC  Meas CH 2 201 29 Jon 93 1408
FILEZ ASC Memory CH 2 201 29 Jon 93 1408
FILE2 ASC  Nrmilyz CH 2 201 25 Jun 93 14:08
FILE3 gin instr  Stote 2% Jan 83 1408
FILE3 ASC  Mecos CH 1 401 29 Jan 93 14:08
FILE3 ASC  Memory CH 1 401 29 Jon 93 1408
FILE3 ASC  Nrmiyz CH 1 401 29 Jon 93 1408
FILE3 ASC  Megs CH 2 401 29 Jan 93 14:08

Figure 5-5. Directory of Stored Files

shows you successive pages of the directory.
shows you previous pages of the directory.

lets you select the active file title. The active file title appears at the top of
the analyzer display. To select a file title, use the analyzer knob, or (] () keys to scroll
through the directory and point to your title choice. Pres
title selection.

to make your
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lets you create a new file title. The title area displays the current active file title.
To create a new file title, first erase the active file title. Then enter up to eight characters.
The title area shows the new title as you create it.

enters your character selection. Turn the analyzer knob to point to your

character choice. Press and the character will appear in the title area.

nters a space character in your title.

5 deletes the last character entered in the title.
deletes the entire title.
moves the arrow pointer to the next character to the right.
moves the arrow pointer to the next character to the left.
terminates entry of the title and returns the previous menu.

deletes all the files from the directory that have the same file title. For

example, FILEL. Selecting hows you the active file title. Make sure that the
files you wish to delete are active.

deletes all files in the directory with the active file title. If you wish to delete

the files with the active file titles, pres

exits the delete file menu without deleting any files. If you want to delete files other

or the file directory to change the active file

than the current active file, use
title.

presents another menu that lets you set the disk unit and volume numbers,
initialize disks, and define the format.

shows the unit of the disk drive where the analyzer expects to find your disk.

When you select

, DISK UNIT appears in the analyzer active entry area, along
with the unit number o i

e drive,

To change the unit number, use the numeric keypad to enter the new unit number and
terminate the entry with the key.

- shows you which volume of the disk drive the analyzer will access to save and
recall data. When you select this softkey, DISK VOLUME appears in the analyzer active entry
area, along with the drive volume number. The correct volume number is critical when
using a hard disk. To change the volume number, use the numeric keypad to enter the new
volume number and terminate the entry with the key.

ets the measurement and memory data format to binary. Binary format
provides the fastest transfer speed of data, includes the detector offset, and uses the
smallest storage space of the two formats available (binary and ASCII). The analyzer
highlights and underlines the chosen format, and presets to binary format.
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sets the measurement and memory data format to binary. Binary format
provides the fastest transfer speed of data, and uses the smallest storage space of the two
formats available (binary and ASCII). The analyzer highlights and underlines the chosen
format, and presets to binary format.

sets the measurement and memory data format to CITTI file format which
is a version of an ASCII format. This format makes the stored data compatible with other
computers.

lets you initialize a disk. The analyzer initializes the disk identified by
Be certain these are correctly set before continuing.

begins the initialization. When the initialization process is complete, the
message WAITING FOR DISK disappears from the analyzer display and the disk drive light
turns off.

Notes It can take up to 30 minutes to initialize a hard disk.
i For a write-protected disk, the analyzer displays WARNING: DISK IS WRITE
ﬁ PROTECTED and the initialization process aborts. If vou still wish to initialize

the disk, remove the write protection and select

displays the previous menu without running the initialization. It does not abort an
initialization already in progress.

5-16 INSTRUMENT STATE HP 8757D Operaling Reference



— Recall Menus
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Figure 5-6. Key and Recall Menus

RECALL ) accesses function that aliow you to recall information previously saved in the analyzer
registers or on a disk.

: . allows you to recall information saved in an analyzer storage register. Use
the numeric keypad to enter the number of the register that contains the information you
wish to recall (no terminator required). The analyzer retrieves the information saved in that
register, then COMPLETE appears in the active entry area.

- presents a menu that lets you load the instrument state, trace data, and
analyzer graphics from disk. The active file title (in the title area) identifies the file to load. If
you want to load information from a different file, press

the file title of the desired file. Then press
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oads instrument front panel settings from disk. This information must have
been previously stored under the current active file title.

loads the measurement data from the disk into the measurement array for each

channel that has a file with the Dx suffix, where x is the channel number. The analyzer
holds the trace, which means that the measurement data is no longer updated until you
turn . off. You can use the display, scale, ref, spcl - smooth, and cursor

functions to display this data. A printer or plotter can generate a hardcopy of the displayed
frace.

oads trace memory data that was stored on disk. This information must have been
previously stored under the current active file title.

loads the trace data from the disk into the trace array for each chanmnel
that has a file with the Nx suffix, where x is the channel number. The analyzer holds

the trace, which means that the measurement data is no longer updated until you turn
off. You can use the scale, ref, and cursor functions to display this data.
A printer or plotter can generate a hardcopy of the displayed trace.

oads the instrument state, trace measurement and memory, and display graphics from
disk in one operation. This information must have been previously stored under the current
active file title.

loads the instrument state (IS suffix), measurement data (Dx suffix), and/or

the tract data (Nx suffix) from the disk. If the instrument state file and at least one of the
two data files are found, then the measurement data is no longer updated until you turn
off. If trace data is loaded, you can view the data with the scale, ref, and
sor T . If measurement data is loaded, you can view the data with the display,
scale, ref, spcl - smooth, and cursor functions. A printer or plotter can generate a hardcopy
of the displayed trace. '

Note If the stored file has smoothed data, smoothing turns off.
i

oads trace measurement data from disk into the analyzer trace memory. This
information must have been previously stored under the current active file title.

oads CRT graphics from disk. This information must have been previously
stored under the current active file title.
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shows you the directory of files on the specified disk. The directory holds 382
files, with 16 files to a page.

shows you successive pages of the directory.

shows you previous pages of the directory.

lets you select a file title to be the active file title. The current active file
title appears at the top of the CRT. Use the anal knob to move the arrow to the file
title you wish to be the active file title. Press

allows you to define a new file title. The current active file title appears in the
CRT title area. To create a new file title, first erase the active file title. Then enter up to
eight characters. The new title appears in the title area as you create it.

nters your character selections for the file title. Turn the analyzer knob or

repeatedly press the oftkey until the arrow points to

vour character choice. Press . and the character will appear in the title area.

nters a space character in your file title.

deletes the last character entered in the file title.

eletes the entire file title.

moves the arrow pointer to the next character to the right.
moves the arrow pointer to the next character to the left.
terminates entry of the file title and displays the previous menu.

all the files from the directory that have a common title. For example,

FILEI. Pressing I
wish to delete are active,

deletes all files in the directory with the active file title. If you do wish to
delete the files with the active file titles, press

shows you the active file title. Make sure that the files you

exits the delete file menu without deleting any files. If you want to delete files other

than the current active file, use or the file directory to change the active file

title.
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resents another menu that lets you set disk unit and volume numbers,
initialize disks, and define the format in which to save the data.

hows you the unit of the disk drive where the analyzer expects to find your
ange the unit number, use the numeric keypad to enter the new unit number and
termmate the entry with the (ENT) W key.

shows you which volume of the disk drive the analyzer will access to save and
rec . To change the volume number, use the numeric keypad to enter the new volume
number and terminate the entry with the key.

sets the measurement and memory data format to binary. Binary format
provides the fastest transfer speed of data, includes the detector offset, and uses the
smallest storage space of the two formats available (binary and ASCIH}. The analyzer
highlights and underlines the chosen format, and presets to binary format.

sets the measurement and memory data format to extended binary.
Extended binary format extends the range limits beyond the binary format (for ratio,
normalized ratio, power and normalized power measurements only). The range extension is
a function of the analyzer’s detector amplitude offset. This format excludes the detector
offset; the value of the detector offset is contained in the instrument state file.

ets the measurement and memory data format to ASCII. ASCII format
makes the stored data compatible with other computers.

ets you initialize a disk. The analyzer will initialize the disk identified by

UME . Be certain these are correctly set before continuing.

¥ES begins the initialization. The message WAITING FOR DISK appears on the
vzer display. When the disk is initialized, this message disappears and the disk drive
light turns off.

Note For a write-protected disk, the analyzer displays the message WARNIHG
i DISK IS WRITE PROTECTED, and the initialization aborts. If y
ﬁ to initialize the disk, remove the write protection and press

returns the previous menu without running the initialization. It will not abort an
initialization already in progress.
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— Preset Key

TN  INSTRUMENT STATE M,

SYSTEM ( SAVE RECALL
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R L T s
LOCAL f L ® L L I
HP-IB STATUS

Figure 5-7. Key

When you press (PRESET ), or when the analyzer receives the IP command from a system
controller, the analyzer performs a self-test and then presets all of the instruments connected
to the HP 8757 system interface. All of the instrument’s functions are turned off and the
following states are set:

Analyzer

power measurement A on channel 1 (on)

power measurement B on channel 2 {on)

power measurement C (or B) on channe! 3 (off)
power measurement R on channel 4 (off)
measurement data in log magnitude format
scale =20 dB/div log; 10 dB/div SWR
reference level = 0 dBm for all channels log; 1.0 SWR
reference level step size = 20 dB

averaging is off

averaging factor = 8

cursor is off

all labels are on

channel 1 is the active channel

modulation drive is on

number of trace points = 401

detector mode is set for AC detection
smoothing aperture is set for 5.0% of span (off)
cursor format = log magnitude
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search value = —3 dB

adaptive normalization is off
temperature compensation is on

autocal is on

repeat autozero is off

detector offset = 0 dB

detector frequency is off

cursor and delta cursor position = 200
user start/stop frequency = 50 MHz
detector start/stop frequency = 50 MHz
memory offset = 0 dB

service request mask = 0 (if front panel preset)
non standard sweep is off

limit lines are off

frequency labels are unblanked

m disk format = binary

m detector offset calibrator power = 0 dBm
m non swept CW is off

m manual sweep is off

m stepped sweep is off

» data output format = ASCII

Source

m instrument preset

= sweep time == 200 ms

m HP 8350B square wave modulation is on

» HP 8340/8341 SHIFT PULSE on; RF output is on
m HP 8360 scalar modulation on; RF output is on

Plotter

m plot is aborted, if in progress
m P1 and P2 scaling points are unchanged
= selection of plotter pens are unchanged

Printer

m plot or print is aborted, if in progress
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Disk Drive

m data transfer in progress is aborted
# unit number is unchanged

& volume number is unchanged

m ASCII or binary mode is unchanged

Unchanged Analyzer Conditions

and the IP command do not change the following analyzer conditions:

m reference position

m frace memory

» save/recall registers

n HP-IB addresses

m service request mask (if remote preset “IP”)
® limit lines

m title

m user-defined plot

® HP 8757 system interface private bus control on/off
B repeat autozero timer

w display intensity

w display colors

m time stamp on/off

m plotter/printer buffer on/off
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Rear Panel Features

RR87PP  R’S_ £

e

YE

Figure 6-1. The HP B757D Rear Panel

8757 SYSTEM INTERFACE This interface is a private bus that lets the analyzer control
peripherals such as the source, plotter, and printer. Since the analyzer itself controls the
HP 8757 system interface bus, other controllers must not be attached to this connector,
unless the function is off.

With a system interface establishing a communication between the instruments, the
analyzer can detect and display the source frequency information.

HP INTERFACE BUS This interface bus allows the analyzer to interface with a
computer controller and other HP-IB instruments.

POS Z BLANK This input accepts positive retrace, bandswitch blanking, and negative
intensity marker (z-axis modulation) signals. The signal levels sensed on this input are
+5 V for blanking, 0 V for display, —4 V for markers, and —8 V for the active marker.
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Rear Panel Features

®

6-2

SWEEP IN 0-10V This input accepts a source sweep ramp signal that can be anywhere
between 0 to 410 volts. You can modify the A4 ADC assembly so the analyzer can
accept sweep ramps greater than +10V. The sweep in signal is necessary for the analyzer
to operate as a receiver. An HP 83750 source creates a pulse train that consists of 1
second pulses in both continuous and step sweep modes.

STOP SWEEP This connector provides the interface signal to stop a source’s sweep when
it is controlled over the system interface.

The analyzer also uses this connector to sense when the source has stopped the sweep.

MODULATOR DRIVE This output provides a 27.778 kHz square wave signal,
(nominally £6 V open circuit), for driving an external modulator, a source’s external
amplitude, or pulse modulation input.

DAC OUT 0-10V This connector is provided for future enhancements included with later
firmware revisions. You can also use this output for troubleshooting.

ADC IN This connector shows an external voltage on the analyzer display using

The connector is also referred to as AUX input. You can also use this input for
troubleshooting.

CONTROL 1 and CONTROL 2 These connectors provide digital output signals (TTL
open-collector) as a convenience for driving other peripheral equipment in an HP-IB
controlled system. The CONTROL 1 signal can be used as an oscilloscope trigger source
when continuous loop service-related tests are performed.

R, G, and B VIDEQ OUTPUT These connectors provide analog red, green, and blue
video signals that you can use to drive an external color monitor or monochrome
monitor. Any analog multisync monitor can be used if it is compatible with the
analyzer’s 25.5 kHz scan rate and video levels {1 V p-p, 0.7 V = white, 0 V = black, —0.3
V = sync, sync on green).

LINE V +16% This input connector accepts primary line voltage (100, 120, 220, or 240
V) to power the analyzer. Use the printed circuit selector board to set the correct line
voltage. See chapter 2, “Installation,” for information on line voltage and fuse selection.
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Operator’s Check

Equipment Required

5 o 0 0T ) PP HP 10833A/B/C/D

sweep oscillator mainframe ... .o HP 83508

3 Y T | e HP 83592B

detector............ et et e et e et e e HP 85037A/B

50 MHz bandpass fillter ... .ouiriuiiii it HP PN 08757-80027

graphics Plotter Lo oot e e HP 7440A
Description

The operator’s check procedure verifies that the analyzer is functioning correctly. It does not
verify all of the instrument specifications, but it is an appropriate test for daily instrument
verification, incoming inspection, or verification after repair or replacement of digital circuits.
The procedure consists of HP-IB and system interface checks, self-tests, and an insertion loss
measurement of a standard device.

Save the insertion loss data as a reference for comparison with future operator’s checks. Keep
the standard device exclusively for these operator’s checks to minimize device variation. You
can modify this procedure to use other test devices and frequency ranges. But, to test the
analyzer’s full dynamic range, your source must output +16 dBm.
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Procedure

RP 1B
. HP-18 8757
SYSTEM
INTERFACE
SHEEP GRAPHICS PLOTTER . NETHORE
0SCILLARTCR PLUG*IN ANALYZER

RE CGaasen

o@ caon
oo @

11.%

PETECTOR U JJ
Lr_"}

FILTER

|,nmunnan I
i
I3

Figure A-1i. Operator’s Check Equipment Set-up

1. To verify the instrument self-test, HP-IB, and system interface, perform the “HP Interface
Bus and HP 8757 System Interface” test in chapter 4 of the service manual.

2. Set up the equipment as shown in Figure A-1, with the detector connected to input A
of the analyzer. Connect the detector’s RF input to the RF output of the source for a
“thru” (0 dB insertion loss) connection. Turn on the instruments and allow 30 minutes
warm-up time.

3. If the HP 8757 syst

nalyzer status line displays SYSINTF

OFF), press
4. On the analyzer, press (PRESET). The analyzer channel 1 should be is active and measuring
input A.

5. Adjust the start and stop frequencies of your source to include the frequency range of your
microwave test device.

These frequencies will be plotted with the data.
6. Turn off the analyzer’s channel 2 by pressing CHANNEL (2] twice.

7. On the analyzer, press to place the cursor at the maximum value of the
trace. The CRSR value is dlsplaye in the active entry area of the analyzer. Adjust the
output power of the RF plug-in until the cursor value on the analyzer reads -+16 dBm.
This value is the upper limit of the dynamic range of the analyzer.

8. Press to store the trace in memory. The analyzer message line
displays CHAN 1 MEAS TO MEMORY.
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10.

11.

12.

13.

i4.

15.

. Disconnect the detector from the RF output of the source. Press

turn on averaging with and average factor of 8. Wait a few seconds to allow the trace to
settle.

Press ‘. A cursor value of ~60 dBm or lower should be displayed in the
active eniry area. This is the noise floor power level.

RF output of the source and the detector. On the
Wait a few seconds to allow the trace to settle.

Insert your test device be
analyzer, press {DISPLAY }

Press (s o find the trace maximum. The CRSR value displayed in the active
entry area now presents the minimum insertion loss of your test device. This value will
be plotted with the data trace.

Press (SYETEW).

comparison with res

to generate a hard copy plot. Keep this plot for
s of future operator’s checks.

Disconnect the detector from the A input and connect it to the B input. Remove your
test device from the circuit and connect the input of the detector to the RF output of the

source. Press Repeat steps 7 through 13.

Repeat step 14 for the remaining detector inputs, pressing (MEAS) and selecting the softkey
that corresponds to the detector input connected.
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Softkey Menu Structure Maps
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Performing an External Calibration

Performing an External Detector Calibration with an HP 85025C

Because the HP 85025C is used with an external (separate} detector diode, you should
perform a firmware based measurement calibration procedure. This external detector
measurement calibration procedure calibrates the analyzer’s dynamic range to each detector
diode and detector adapter. You should perform this procedure whenever you connect a
detector diode and adapter to a different input, or if you change either the detector or the
adapter.

External Detector Measurement Calibration

The response of the diode’s output voltage versus input power is described by a general
equation within the HP 8757D. To adapt this equation to describe your particular detector,
the analyzer uses data measured at two points on the detector’s power range. The external
detector measurement calibration requires that you measure two different power levels (HI and
L0) and that you enter the exact values of the power levels. For best results, the HI power
level should be in the diode detector’s linear region of operation, and the LO power level
shouid be in its square law region. The power levels +6 and —24 dBm used in the following
procedure are typical examples. The power levels you choose depend on the response of your
diode detector, and the output power of your source.

Equipment required:
a HP 8757D
m HP 85025C detector adapter

On the HP 8757D:
1. Connect the equipment and allow 30 minutes warm up.

2. Press (PRESET).
3. If you will be using DC detection, press and selec
If you will be using AC detection, continue with Step 4.

NOTE: A measurement calibration in one mode is not valid for the other (see AC versus DC
Measurement Calibration below).

4. Press

5. Select the appropriate input being calibrated, such as

If you are using AC detection, the analyzer displays: EMTER FOWNER (HIZ.
Go to Step 8.

If you are using DC detection, the analyzer displays:
Adiust COARSE ZERD for mimimum response.
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On the HP 85025C:
6. Adjust COARSE ZERO on the detector for a minimum noise level signal on the analyzer.

On the HP 8757D:

The analyzer displays ENTER POMER (HI,

8. Connect the detector to an RF source, such as a sweeper.
On the source:

9. Select a CW frequency within the detector’s range.

10. Set the power to a level in the detector’s square law region greater than —10 dBm (for
example, +6 dBm). For best accuracy, use a power meter or HP 85037 detector to set the
power level.

On the HP 8757D:

13. Enter the power level incident on the detector (for example, 6 dBm). The analyzer
displays ENTER POWER <LO5.

14. Set the attenuator or source power level so that the power to the detector is in the square
law region, and less than —20 dBm (for example, 30 dB of attenuation).

15. Enter the power level incident on the detector (for example, —24 dBm).

The analyzer performs the external detector measurement calibration and displays the
LET ACECRY CAL YRL when it is finished. Record this value for future reference {on the
detector diode and detector adapter, if possible).

If you change the detector or the detector adapter, you must perform a new measurement
calibration.

The displayed value is retained by the analyzer as long as an HP 85025C is connected to that
input. If another detector diode and adapter is connected to the same input, the analyzer uses
the first measurement calibration value until you perform a new measurement calibration.

You can bypass the measurement calibration procedure if you select the softkey

rather than in the measurement calibration sequence, and enter the known
value for your detector diode and detector adapter.

AC versus DC Measurement Calibration

A measurement calibration performed in one measurement mode may not be valid in the other
mode. For the best measurement accuracy, perform a measurement calibration in the mode
you will be using.

The difference between an AC and a DC mode measurement calibration depends on the
detector you use. All detectors do not respond the same to a modulated RF signal (used in
AC detection), some respond very quickly, while others respond more slowly.

A detector that responds very quickly produces an output signal that has the same amplitude
in either AC or DC mode.

A detector that responds more slowly, however, produces an output signal that is smaller in
amplitude in AC mode than in DC. Because the signal amplitude is not the same in both
measurement modes, a power calibration done in one is not valid in the other.
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Changing a Stored Measurement Calibration

When you perform the measurement calibration procedure, the analyzer stores the calibration
value. The analyzer retains that value unless you change it. You can change a calibration
value in three ways:

1. Perform an external detector measurement calibration with a new diode and adapter. The
new calibration value replaces the original.

2. Enter a known calibration vajue manually by pressing:

CAL - (or the appropriate input). The analyzer
displays DET A CAL YAL and the value stored for that input. Enter the value you wish stored
for that input and press (ENT). The analyzer displays DET A CAL ¥AL and the new value.

3. Use the default calibration value that is stored in the analyzer (see “Uncalibrated
Operation” below).

Only one measurement calibration value is stored at a time for each input; the analyzer does
not keep separate AC and DC calibration values.

Uncalibrated Operation

When you are making relative measurements at low power levels (in the diode detector’s
square law region), you don’t have to perform a measurement calibration. The analyzer has a
default calibration value that describes the response of a typical detector diode and adapter.
Accurate absolute power measurements, however, do require a calibration.

To set the default value:

Press (cAL), or the appropriate input)

displays DET £ CAL WAL and the default value.

Zeroing

When you make DC detection measurements, it is important that you perform a zeroing
operation to compensate for the effects of DC drift and temperature fluctuations (this is not
required for AC detection). The zeroing operation eliminates small DC voltages from the
diode detector that would otherwise cause amplitude measurement errors at low (~40 dBm
and below) power levels. Zeroing also establishes the displayed noise level (noise floor of the
system) with no RF signal applied.

Zeroing the HP 85025C consists of two parts: (1) coarse zero, which compensates for any large
offset voltage, and (2) autozero, which compensates for any small drift in the offset voltage.

Coarse Zero:
1. Connect the diode and adapter to the analyzer.
On the HP 8757D:

2. Turn the analyzer on and press (PRESET). Allow the instruments to warm up for 30
minutes.

3. Press
4. Press

to turn DC mode on.
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5. Select the softkey that corresponds to the detector adapter that you wish to zero (for
example, }. The analyzer displays Adjust COARSE ZERD for minimum response.

On the HP 85025C:

6. Adjust Coarse DC Zero for a minimum signal on the analyzer.

Autozero:

On the HP 8757D:

7. After adjusting coarse zero, press the softkey The analyzer performs an autozero.

If the error voltage is too large for autozero to compensate for, the analyzer displays the
message:
WARMING: DO DET ZERQ failed on ATBOR.

If this happens, you must adjust coarse zero to bring the error voltage within Autozero
range.

Repeat autozero , periodically repeats the autozero. Your must use the
detector with an HP-

turn off the R¥F power before performing the autozero.

Manual zero, ( , s similar to zeroing & power meter. First, remove the RF signal

from the detector. Then pres to perform the zeroing.

sweeper to use this function because the HP 8757 must be able to

Note If a device under test generates RF signals or noise, autozero is not valid.
i Devices that can generate RF energy are microwave amplifiers and mixers
% with the local oscillator signal applied. H you are testing such devices, use
manual zero.
Note For optimum performance, you should electrically connect the outer conductor
1 of the source RF output connector to the outer conductor of the detector
% adapter input.

If the operating environment changes significantly, you should repeat the
zeroing operation.

C-4 Performing an External Calibration HP 8757D Operating Reference



Measurement Applications

Mixer Measurements
Equipment Required

= 2 HP 8360 synthesized sweepers
m HP 85037A/B detector

m HP 85027A/B/C bridge

m HP 11667A /B power splitter

Figure D-1. Mixer Lab Eqguipment Set-up

Note The figure above shows the connection for the mixer measurements described
i in case 1 and case 3 in Table D-1.
% If you want to make the mixer measurement described in case 2, you

must connect a cable between the HP 83750°s AUXILIARY INTERFACE
connectors and connect a cable between the HP 83750% 10 MHz REF
IN/OUT connectors.

Here are three examples of mixer measurements:

1. Swept RF frequency, Fixed LO, LO <RF Frequency
(LO is not swept.)

2. Swept LO, LO frequency=RF-OFFSET
Note: in this case the LO sweeper must be slaved to the RF sweeper.

3. Fixed LO, LO >RF (The IF signal from the mixer sweeps downward in frequency.)

HP 8757D Operating Reference Measurement Applications D-1



Table D-1. Three Mixer Measurement Cases

CASE Main Source RF External Mixer IF out
Source LO
1) Fixed LO, LO <RF 10 to 15 GHz swept | 9 GHz fixed Start 1 GHz to Stop 6 GHz

2) Swept LO, LO=RF~OFFSET | 10 to 15 GHz swept |9 GHz to 14 GHz |1 GHz Fixed

3) Fixed LO, LO >RF 10 to 15 GHz swept | 16 GHz fixed Start 6 GHz to Stop 1 GHz

The HP 85037 precision detector has built-in frequency response correction constants. To
obtain the best accuracy in mixer measurement tor start and stop frequencies
should be entered into the HP 8757D using the function. If you don’t enter the
frequencies into the HP 8757, the analyzer uses the source’s frequency settings to create the
detector’s frequency response corrections. This is recommended when you are making mixer
measurements because the HP 8757D uses the source’s frequency settings to apply the HP
85037 detector’s frequency response corrections.

In mixer measurements, the detector operating frequency will most likely be offset from the
source frequency. For example, in case 1:

Press:

CAL

Refer to th ection in chapter 4 of the “Operating Reference” for more

information.

D-2 Measurement Applications HP 8757D Operating Reference



Remote Operation

O A ST N SR R

Converting Existing Programs written for an HP 8757A (firmware revision >2.0 )

HP 8757A Programs require minimal or no changes to run on an HP 8757D. The major
differences involve the graphics commands {see the introductory
programming guides and the quick reference guide). To assist in
upgrading existing software, review the following list.

Display Graphics 1. DEFAULT (DF) sets default values. This command (equivalent
(HP-GL Commands) to: (“DI 1,0; S10.14,0.17;")) places the HP 87571 in monochrome
mode.

2. LINE TYPE (LTy,z) is not available on the HP 8757D.

3. OUTPUT P1i and P2 POSITION (OP) outputs the current P1
and P2 positions (P1 = lower left position; P2 = upper right
position). The graphics display units (GDUs) define the CRT
plotting area. Table 2-1 lists the display full page coordinates.

Table 2-1. Display Full-Page Coordinates

HP |Lower Left | Upper Right Trace Graticule
Analyzer | PI(LL) P2(UR) (IL) (UR)
875TA (0,0) (2698,2047) | (198,150 | (2307,1814)
8757D {0,0) (2924,2047) | (214,150) | (2506,1814)

4. SELECT PEN (SP n) select the beam intensity and color
displayed on the CRT. This command operates in three modes:

a. Monochrome display mode, set by the (DF) command, uses
the (SP n) command to select between three different beam
intensities and beam off.

b. Color mode, selected (if not already on) with the HP 8757C
DEFAULT COLORS command (DEC). The Quick Reference
Guide lists the colors associated with the different pen
numbers.

c. HP 9000 series 200/300 BASIC color, set with the HP 8757C
BASIC COLORS command {BC). For a list of the colors
available, see the Quick Reference Guide or the BASIC 5.0
Condensed Reference.

HP 8757D 1



Softkey Locations  If an existing program bases any part of its operation on the HP
8757A menu structure {softkey placement}), you must update the
program to reflect the menu structure in the HP 8757D.

Learn Strings  HP 8757A learn strings are fully compatible with the HP 8757D.

Preset Timeout Allow at least 20 seconds after an HP 8757D instrument preset for
internal diagnostics to complete.

HP 8757D



HP—-IB Programming Note

Quick Reference Guide

For the HP 8757D/E Scalar Network Analyzer

A cacian:

Introduction

This programming note is a reference guide for the re-
mote operation of the HP 8757D/E Scalar Network Ana-
lyzer with firmware revision 4.2 or greater. This note is
intended for use by those familiar with HP—IB program-
ming and the basic functions of the HP 8757D/E. For
operation information for the analyzer, refer to the Oper-
ating Reference in the operating manual.

Note: Remote operation of the HP 8757D/E applies to
operation with the HP Interface Bus (HFP~I1B) connector
on the rear panel of the analyzer. Do not connect an
HP-I1B controlier to the 8757 SYSTEM INTERFACE
connector; HP—IB control of the instruments connected
to this port is described in the “Passthrough” portion of
this document.

HP—IB capabilities

_ The following codes describe the HP—IB electrical capa-
bilities of the HP 8757D/E, using IEEE Std 488—1978
mmnemonics (HP—-IB, GP--1B, IEEE 488, and IEC 625
are all electrically equivalent). The mnemonics briefly
translate as follows:

o 00D B
oo alolnl
e ODE®
B = || -
S 5@ ®00EE
FEeE = =
D®E| ® s
[ . © © ® ®
— =

SHi: Source Handshake, complete capability.
AF1: Acceptor Handshake, complete capability.
T6: Talker, capable of basic talker, serial poll, and

unaddress if MLA.

TEO: Tailker, Extended address; no capability.

14: Listener, capable of basic listener, and unaddress
if MTA.

LEO: Listener, Extended address; no capability.
SR1:  Service Request, complete capability.
RL1: Remote Local, complete capability.

PPO:  Parallel Poll, no capability.

DCl:  Device Clear, complete capability.

DTO:  Device Trigger, no capability.

Co: Controller, no capability.

El: Electrical specification indicating open collector
outputs.

These codes are completely explained in the IEEE Std
488—1978 document, published by the Institute of Elec-
trical and Electronic Engineers, Inc., 345 East 47th
Street, New York, New York 11017,



Input data

The HP 8757D/E Scalar Network Analyzer accepts specif-
ic programming commands for selecting front panel key
functions, most softkey functions and special HP—IB only
functions. Line switch control and HP—IB address setting
are not programmable. The analyzer can pass through
HP-IB commands to a compatible Hewlett—Packard
swept source, graphics plotter, and printer, connected to
the 8757 SYSTEM INTERFACE. A list of compatible
instruments is given in “8757 System Interface”. In addi-
tion, some Hewlett—Packard Graphics Language (HP~
GL) commands may be passed through to the CRT.

Programming data consists of a string of ASCII coded
characters composed of one or more of the following
control fields:

Select channel

Measure power/ratio

Display measured data/memory
Select scale

Select reference value/position

Input syntax #1: function code

function code

Select averaging

Cursor functions

Plot functions

HP—GL graphics commands
Instrument state/registers
Special HP—IB only functions

Input syntax

The analyzer responds to program commands in the or-
der in which they are received. The commands can be
upper or lower case ASCII characters, and must be sent

.without any intervening alphanumeric characters or digits

(spaces are ignored).

There are two input command terminators which can be
universally applied to all analyzer input commands: a line
feed ([If]) or a semicolon (;). It is best to terminate all
input programming commands with either a line feed or
a semicolon. However, there are aliernate choices in the
use of terminators. Listed below in the syntax diagrams
are all of the possible terminators that can be used with
the various input commands.

terminafor

i

Example: “C1 IA;ME[I]”

<next function code>

Select channel 1 (C1), measure the power at the A detector (IA), display measured data (ME) on the CRT.

Input syntax #2: function code followed by a single digit numeric

terminator

[1f]

function code numeric

m

XXX n
q

where: m = O function off

m = 1 function on

n = decimal integer 1 through &

q =

Example: “MD1;RP4SVI[If]”

<next function code>

value unique to the particular function and explained under command description

Turn the square wave modulation on (MD1), set the reference position to the 4th graticule
(RP4), and then save the front panel setting into register 9 (SV9).



Input syntax #3:

function code followed by a variable length numeric

function code numeric terminator
f1f]
XXX d 5
<units> ;
<units>{lf]

where: d =

Variable length parameter, including sign, decimal point, and exponent, if desired. The general format is

=D.DDDDDExDD. Resolution or range of d is explained under the particular command description.
When the value of d does not correspond to the function’s resolution or range, d will be rounded and

assigned the closest allowable value.

Example: “AF64;RL—10DB;SDO0.5DBIif]”

Set the averaging factor to 64 (AF64), set the reference level to —10 dB (RL—10 dB), and set the scale

per division to 0.5 dB (SD0.5 dB).

Input syntax #4: function code followed by a string of bytes or characters

function code string

terminator

(L]

LS

where: s = An ASCII string of characters or a sequence of 8—bit binary bytes, the length of which is unique to the
particular function and is explained under the command description.
Example: WK1 TEST1;WT PASSBAND INSERTION LOSS]lf]”

Write softkey 1 with the label “TEST1” (WK1 TEST1), and write a title onto the CRT which says
“PASSBAND INSERTION LOSS” (WT PASSBAND INSERTION LOSS).

Valid characters

Programming commands may be sent as upper or lower
case ASCII characters. Spaces, unnecessary signs {+,~),
leading zeros, carriage returns ([cr]) and unnecessary ter-
minators are ignored by the analyzer. The parity bit (the
eighth bit, MSB) of all ASCII coded characters will be
ignored.

Any alphanumeric sequence which is not a recognized HP
8757D/E command will be noted on the CRT in the ac-
tive entry area as “UNKNOWN CMD-" followed by the
last one or two characters received by the analyzer over
HP-IB. The analyzer will not lock out further HP—IB
traffic, and will execute any subsequent valid command.
Further, a syntax error service request (SRQ) will be out-
put if that SRQ bit has been enabled in the request mask
(see “Service Request” and “Status Byte”). If there are
many errors in the alphanumeric sequence, only the last
error is displayed in the active function area.

Programming data

See table 1 for HP—IB programming commands which
control the analyzer.

Commands associated with the C detector are valid only
for the HP 8757D Option 001. If 2 command associated
with the C detector is sent to a standard HP 8757D (not
Option 001) or an HP 8757E, it will be treated as an un-
known command.

Commands associated with the internal power calibrator
are valid only for the HP 8757D Option 002. If a com-
mand associated with the internal power calibrator is sent
to an HP 8757D without option 002 or an HP 8757E, it
will be treated as an unknown command.



Instrument preset

A self—test is first performed when the [PRESET] key is
pressed or when the IP command is received by the ana-
lyzer. This is followed by presetting the analyzer and the
instruments connected to the 8757 SYSTEM INTER-
FACE. All functions are turned off, then the following is
set:

HP 8757TD/E:
Channels 1 and 2 on.

Measure power A on channel 1.
Measure power B on channel 2.
Measure power C2 (or B) on channe] 31.
Measure power R on channel 41,
Display measurement data in log magnitude format.
Scale = 20 dB/division.

Reference level (0 dB for all channels.
Reference level step size = 20 dB.
Averaging off.

Averaging factor = 8.

Cursor off.

All Jabels on.

Channel 1 as the active channel.
Modulation drive on.

Number of points = 401.

Detector mode set for AC detection.
Smoothing set for 5.0% of span (off).
Cursor format = log magnitude.

Search value = —3 dBL.

Adaptive normalization? off.
Temperature compensation on.

Repeat autozero off.

Detector frequency offset® off, start and stop = 50
MHez.

®  Detector amplitude offset set to 0%,

SOURCE:
{connected to the §757 SYSTEM INTERFACE)

®m  Iastruoment preset.

Sweep time set to 200 ms.

HP 8350B square wave modulation on.

HP 8340/41 SHIFT PULSE on; RF Output on.

HP 8360 scalar modulation on; RF Output on; ana-
lyzer mode.

PLOTTER:
{connected to the §787 SYSTEM INTERFACE)

8 Abort plot if in progress.
# Pl and P2 scaling points unchanged.
m  Selection of plotter pens unchanged.

PRINTER:
{connected to the 8757 SYSTEM INTERFACE)

¥ Abort plot if in progress.
1. HP $757D only.

2. HP 8757D Option 001 only.
3. HP 87571> with HP 85037 serics precision detector only,

4. For the HP 8757E, the detector amplitude offset is not changed at PRESET.
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DISK. DRIVE:!
{connected to the 8757 SYSTEM INTERFACE)

M Aborts any data transfers in progress.
8 Unit number unchanged.

s Volume number unchanged.

®  ASCII or binary mode unchanged.

The following analyzer conditions are not changed during
a PRESET (IP) command execution:

#  Reference position.
Trace memory.
Save/Recall registers.
HP-IB addresses.
Request mask.

Limit linest.

Title.

User—defined plot.
8757 SYSTEM INTERFACE bus controi on/off.
Repeat autozero timer.
Display intensity®.
Display colors?.

Plot buffer.

Passthrough

Programming commands and data may be sent to
Hewlett—Packard instruments connected to the 8757
SYSTEM INTERFACE and the analyzer CRT. This is
accomplished by first sending the PASSTHROUGH com-
mand (PTd), where d is the decimal address of the device
being addressed. Subsequent addressing of the 8757 SYS-
TEM INTERFACE address will pass through commands
to the selected device. The PTd command may be sent at
any time. The default addresses for PASSTHROUGH
commands are as follows:

HFP 8757D/E Analyzer 16 decimal
- 8757 SYSTEM INTERFACE 17 decimal
HP 8757D/E CRT 15 decimal
Hewlett—Packard Source 19 decimal
Hewleti—Packard Plotter 05 decimal
Hewlett—Packard Printer 01 decimal
Hewlett—Packard Disk Drive 00 decimal

The foliowing section explains how to pass through com-
mands to instruments connected to the 8757 SYSTEM
INTERFACE and the analyzer CRT.

8757 SYSTEM INTERFACE

This rear panel connector is physically similar to the
HP-IB port, but is specifically used to control the follow-
ing instruments:

Sources
HP 8350B Sweeper
HP 8340B Synthesized Sweeper
HP 8341B Synthesized Sweeper
HP 8360 Series Synthesized Sweeper



Plotters
HP 7470A Two~pen Plotter
HP 7475A Six—pen Plotter
HP 7550A/B Eight—pen Plotter

Printers
HP 2225A ThinkJet Printer
HP 3630A PaintJet Printer
HP 2227B QuietJet Plus Printer

Disk Drives
HP 9122 Dual 3.5 in. Disk Drive

The transfer of commands and data is performed by first
sending a PASSTHROUGH command (PTd) to the ana-
lyzer, where d is the decimal address of the desired de-
vice. Subsequent addressing of the 8757 SYSTEM
INTERFACE will pass through commands to the instru-
ment selected.

The address of the 8757 SYSTEM INTERFACE is deter-
mined by complementing the least significant bit of the
current analyzer address. For example, since the analyzer
default address is 16 decimal (10000 binary), the default
8757 SYSTEM INTERFACE address is 17 decimal
(10001 binary). As another example, if the analyzer ad-
dress is set to 7 decimal (111 binary), then the 8757 SYS-
TEM INTERFACE address becomes 6 decimal (110
binary).

This example shows how to pass through commands to
the source, with address 19 decimal, using the analyzer
default address (16 decimal):

1. Address device 16 (the HP—IB port on the analyzer) and
send the command “PT19;”,

2. Address device 17 (the 8757 SYSTEM INTERFACE)
and send commands to the source.

3. Address device 16, This returns the analyzer to its normal
HP-IB operation.

This example shows how to pass through commands to
the plotter, with address 05 decimal, using the analyzer
default address (16 decimal):

1. Address device 16 (the HP—IB port on the analyzer) and
send the command “PT03;”.

2. Address device 17 (the 8757 SYSTEM INTERFACE)
and send commands to the plotter.

3. Address device 16. This returns the analyzer to its normal
HP-IB operation.

CRT graphics

The CRT screen of the analyzer may be used as if it were
an external HP—IB graphics plotter. By defining the ana-
lyzer CRT as the plot device used by the computer, the
operator may pass through graphics commands which will
plot graphics on the CRT.

The graphics commands are mostly a subset of the
Hewlett—Packard Graphics Language (HP—GL), shown
in table 4. The analyzer graphics characters used for la-
beling are shown in table 5, “HP 8757D/E Modified
ASCII Code Conversion Table”. These modified ASCII
characters are available only when explicitly using the
(LB) command; many desktop computer plotter com-
mands use different character sets.

The address of the CRT is the analyzer address minus 1.

The default address of the analyzer is 16 decimal, there-

fore the default address of the CRT is 15 decimal,

This example shows how to pass through commands to

the CRT, with address 15 decimal, using the analyzer de-

fault address (16 decimal}):

1. Address device 16 (the HP—IB port of the analyzer) and
send the command “PT15;”.

2. Address device 17 (the 8757 SYSTEM INTERFACE)
and send graphics commands to the CRT.

3. Address device 16. This returns the analyzer to its normal
HP-IB operation.

Output data

The analyzer has several output modes that allow you to
learn or interrogate the instrument state and to output
data. The following output modes are available:

Learn String
Interrogate Function
Status

Emor

Data

Identity

The program codes and syntax to enable each function
are shown in table 3.

Learn string

Selected with the OL program code, the analyzer outputs
a learn string of 300 bytes in length {150 bytes for the HP
8757E) . This binary data string completely describes the
present instrument state {excluding the storage registers,
trace memory, title, limit line data, and source settings) of
the analyzer. This information is packed and encoded for
minimal storage requirements, thereby making data apaly-
sis difficult. When stored in an ASCII character data
string, the learn string can later be input to the analyzer to
restore that instrument state by using the INPUT LEARN
STRING command.

Interrogate function

The interrogate function is selected with the OP program
code and followed immediately by the program code for
the function to be interrogated. The analyzer will output
the present vaiue for the function that was selected to be
interrogated. The units of the output value will be the
same as the units available for setting the value, if it can
be set. The functions valid for interrogation are: AF BW,
DA, DB, DC, DR, DTSTR, DTSTPx, DS, FD, NS, OD,
ON, RL, RE, SD, SL, SO, SP, SR, §§, and ST.



Status

Selected with the OS program code, the analyzer will out-
put 2 sequential 8—bit bytes giving the present instru-
ment status. The first status byte is equivalent to the
status byte of the serial poll; the second status byte is an
extended status byte which provides additional informa-
tion. See table 6 for a description of each status byte.
The status bytes are cleared upon execution of either a
serial poll, device clear (DCL), selective device clear
(SDC), PRESET, or sending the CS or OS commands.

Error

Selected with the OE1 or OE2 program codes, the ana-
lyzer will output one 8—bit byte giving the present status
of display channels 1 or 2, respectively. This can be used
with the HP 8757D to determine which channel has
failed the specified limit test, if limit lines were enabled.

Data

The analyzer outputs data from the designated display
channel in one of four formats: ASCII formatted data,
Extended ASCI] formatted data, binary formatted data,
and extended binary formatted data.! The two ASCII
formats are the more general purpose formats and are
the easiest to interpret the output values. Binary or ex-
tended binary formatted data provides the fastest data
transfer rates and is usually the choice when transfer
speed is a major concern. The data format is selected by
using the FDx commands. The data format must be se-
lected before a data transfer is attempted.

Identity

Selected with the OI program code, the analyzer will out-
put a message which identifies it from other scalar net-
work analyzers. Both the model number and the software
revision are provided. This is helpful in system applica-
tions where software is written to run on more than one
scalar network analyzer. -

Trigger

The HP 8757D/E does not respond to the group execute
trigger {GET) message.

Clear

The device clear (DCL) and selective device clear (SDC)
messages clear all status bytes, the request mask, the
HP~IB of the analyzer, and the 8757 SYSTEM INTER-
FACE.

1. HP 8757D only
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Remote/Local

The analyzer goes to remote when the remote enable
(REN) line on the interface is low (true) and it receives
its listen address. In remote, all front panel functions are
disabled except the LINE switch and the {LOCAL] key.
The [LOCAL] key can be disabled via the LOCAL
LOCKOUT (LLO) command. The state of the REN line
is also sensed by the 8757 SYSTEM INTERFACE. An
instrument on the 8757 SYSTEM INTERFACE desig-
nated as the pass through instrument (with the PTd com-
mand) is placed in remote or local depending on the
state of the REN line. When the analyzer is placed in
local tockout, the HP—IB source is also placed in local
lockout.

The analyzer goes to local when it receives the GO TO
LOCAL {GTL) command or when the REN line goes
high (false). It will also return to local when the [LO-
CAL} key is pressed unless the LOCAL LOCKOUT
(LLO) command has been executed.

Service request

The analyzer can initiate a service request (SRQ) when-
ever one of the following conditions exist:

HP-IB command syntax error.

End of operation (sweep or plot completed).
Self~test failed.

Any front panel key pressed.

Numeric entry completed (HP—IB or front panel).
Softkey only pressed.

Battery voltage low.

Rotary knob activity.

Requested action not possible.

Limit test failed.!

Operation failure! (power calibration failed).

For further information, execute a serial poll or the
OUTPUT STATUS (OS) command. A serial poll opera-
tion consists of sending the analyzer its talk address,
sending the SERIAL POLL ENABLE (SPE) command,
reading the status byte on the bus, and sending the SE-
RIAL POLL DISABLE (SPD) command. The SRQ is
cleared only by executing either a serial poll, device clear
(DCL), selective device clear (SDC), PRESET, or sending
the CS or OS commands.

The request mask function (RMd) is used to specify a
particular set of conditions for initiating a service request
(SRQ). The mask value is determined by summing the
decimal values of each selected function or condition that
is desired. If a bit in the request mask is set to zero, that
bit in the status byte will be masked and an SRQ cannot
be initiated. For example, the command (RM41) indi-
cates an SRQ can be initiated by the functions of bits 0,
3, and 5. The default value of the request mask at pow-
er—on is 00000000 or 0 decimal (no SR(Y’s are initiated).



Status byte

The HP 8757D/E responrds to a serial poll by sending the
status byte (#1). Both the status byte (#1) and the ex-
tended status byte (#2) are obtained by sending the
OUTPUT STATUS (OS) command and by immediately
reading both byte values, respectively. The status bytes of
the analyzer are described in table 7.

When bit 6 (request service) of the status byte (#1) is
true (one), an SRQ has occurred. See “Service Request”
for the conditions causing a service request. Bit number 2
of the status byte (#1) indicates whether a change has
occurred in the extended status byte (#2). If bit number
2 is true, then the extended status byte (#2) should be
accessed via the OUTPUT STATUS (OS) command to
determine the cause of the status change. All other bits
(7, 5, 4, 3, 1, 0) of the status byte (#1) indicate the pres-
ent status of the noted function. The bits are true (one)
only if the associated function or condition is true.

Parallel poll

The HP 8757D/E does not respond to a parallel poll.

Controller capabilities

The HP 8757D/E does not have the ability to take or
pass control.

Abort

The HP 8757D/E responds to the ABORT message (in-
terface clear line, IFC true) by stopping all listener or
talker functions.

Self—test

A self—test is performed at power—up and whenever the
instrument PRESET (IP) command is received by the
analyzer. This self~test routine includes a brief but thor-
ough check that key parts of the instrument are function-
ing. At the conclusion of the self—test, the analyzer will
be placed in its PRESET condition. The operator can
check the outcome of the self—test by reading bit O of
the extended status byte {#2) or by checking the front
panel of the analyzer. For details on checking the front
panel after the self—test, refer to the Operating Reference.

Address assignment information

The HP—IB address for the analyzer is set at the factory
10 decimal 16. The current address may be determined by
pressing the [LOCAL] key on the front panel, then se-
lecting the [8757] softkey, and observing the active entry
area of the CRT. It may be changed, if desired, by enter-
ing the digits, range 00 to 25 decimal, followed by [ENT],
using the keypad. Avoid the use of address 21 (most
HP-IB controllers use this address) and any address
used on the 8757 SYSTEM INTERFACE (analyzer CRT,
source, plotter, printer, disk drive).

The new address is retained in non—volatile memory un-
til changed by the operator. However, should battery
power to the non—volatile memory be interrupted, the
HP-IB address will default to 16 decimal.

The default addresses associated with the analyzer are
listed in “Passthrough”.

Secure frequency mode

The BL1 programming code blanks the frequency labels
of the analyzer and source, and places the HP 8757D/E
in secure frequency mode. Once in secure frequency
mode, you cannot restore frequency labels for the exist-
ing configuration. Frequency labels can be restored with a
PRESET (IP) command, however your frequency settings
will be reset. Do not confuse this programming code with
the BLS programming code which blanks the entire
screen and may be restored.



Table 1.  Function Select Commands (1 of 7)

Action C}(;{:im:n]:: d Syntax Description
Channel C1 1 Channel 1 on and the active channel.
Selection 2 1 Channel 2 on and the active channel.
3 1 Channel 3 on and the active channel.!
C4 1 Channel 4 on and the active channel.!
Co 1 Tarns the currently active channel off.
Measure IA 1 Input A absolute power measurement.
Power/ 1B 1 Input B absalute power measurement.
Voltage IC 1 Input C absolute power measurement.?
IR 1 Input R absolute power measurement.
X 1 Exterpal ADC Input ("AUX") voltage measurement.
Measure AB i A/B ratio measurement.
Ratio AC 1 A/C ratio measarement
AR 1 A/R ratio measurement.
BA 1 B/A ratic measurement.
BC 1 B/C ratio measurement.%
BR 1 B/R ratic measurement.
CA 1 C/A ratio measurement.?
CB 1 {C/B ratio measurement.?
CR 1 C/R ratio measurement.%
R1 1 R/A ratio measurerent.
Rz 1 R/B ratio measurement.
r3 1 R/C ratio measurement.?
Display Trace ME 1 Display measurement data.
Data MY 1 Display memory data.
M- or MN 1 Display normalized data (measurement — memory).
DHm P Display hold on/off of the active trace.
SM 1 Store measurement data into memory.
SN 1 Store normalized data (measurement — memory) into memory.

Dso 1 Display trace data in a log magnitude format.

DSt 1 Display trace data in a Standing Wave Ratio (SWR) format.

Scale AS 1 Auntoscale the trace on the CRL

SDd 3 Set scale per division to d; where d is*
for dB, dBm: 20,10,5,2,1,05,02,0r 0.1
for SWR: 10, 4. 2. 1, 0.4, 0.2, 0.1, 0.04, or 0.02
for Volts: 5, 2.5, 1,05, 6.25, 0.1, 0.05, or 0.025

Reference MR 1 Marker = Reference Level. Moves the cursor (or active marker if no cursor) and trace to the
Level reference line.

R14 3 Set Reference Level to d; d must be in the range of:
ratio measurement3: +90 to —90 dB
normalized measurement: +90 to ~90 dB
power measurement™: +20 to —70 dBm
SWR measurement: 1.0 to 37.0 SWR
voltage measurement: +10 to =10V
normalized voltage measurement:  +20 to —20V

STd 3 Set Reference Level Step size to d; where d is
fordB,dBm: 0 to 60dB
for SWR: 11to 37 SWR
for Volts: 0to 10V

Reference RPq 2 Set Reference Position; g has a value from 0 to 8 corresponding to the major horizontal graticule
Position Ines:
8 = top graticule line
4 = center graticule line
0 = bottom graticule line
- HP 8757D only.

Pl B S

. HP 8757D Option 001 only (C detector).
. When utilizing a detector offset, the reference level range is offset by the offset amount. HP 8757D only.
For HP 8757D, scale per division is variable,




Iable 1. Function Select Commands (2 of 7)

. HP-1B ..
Action Command Syntax Description
Cursor CUm 2 Cursor on/off.
CDm 2 Cursor Delta on/off.
10,4 1 Cursor to maximum for the active channel.
CN 1 Cursor to minimurm for the active channel.
Ssdt 3 Set cursor search value to amplitude value of d; d must be in the range of:
ratio measurement: +60 te ~60 dB
normalized measurement:  +60 to —60 dB
power measurement: +60 to —60 dBm*
Maxinmm resolntion of d is 0.01 dB{m). Cursor search functions are not allowed in SWR or Volt-
age display modes. _
spt 1 Cursor Search Left for the search value. Cursor will search left to the first frequency point (or
interpolated point which equals the search value). If the value cannot be found, the message
“SEARCH VALUE NOT FOUND” will appear in the ACTIVE ENTRY AREA.
SR 1 Cursor Search Right for the search value. Cursor will search right to the first frequency point {or
interpolated point which equals the search value). If the value cannot be found, the message
“SEARCH VALUE NOT FOUND” will appear m the ACTIVE ENTRY AREA.
BW! 1 Cursor search for bandwidth representing the search value. If the value cannot be found, the mes-
sage “BANDWIDTH VALUE NOT FOUND” will appear in the ACTIVE ENTRY AREA.
Cursor FRO 1 | Cursor format fogarithmic (dB or dBm). ¢
Format FR1 1 Cursor format SWR.
Averaging AD 1 Averaging off.
AFd 3 Averaging on and factor set to d; d is 0 (enables previous factor),
1,2, 4,8, 16, 32, 64, 128, or 256.
RS 1 Restart averaging process on the next sweep.
DC Detector MZ 1 Manual zero of the IDC detectors. The operator must turn the source RF power off before send-
Zero ing this command,

AZm 2 Auto Zero Repeat on/off of the DC detectors. The source RF power is automatically turned off
at ansinterva} determined by the Repeat Auto Zero Timer and the DC zero is performed each
time.

ALL 1 Auto Zero of the DC detectoss. The source RF power is zautomaticaly turned off and the DC zero
is performed once.?

ZTd Repeat Auto Zero Timer interval set to d; d is a decimal integer from 1 to 60 minutes.

Smoothing $0d Set Smoothing to d % of span; d must be in the range of 0.0 to 20.0%, with a2 maximum resojution
of 0.19.. When d is set to 0, smoothing is off.
Step up 1 Step up; increment the active parameter.
DN 1 Step down; decrement the active parameter.
HP 87571 only.

b

Available only if display trace data is in log magnitude format (see DSO).
This command is valid only when the operator is using a source which is connected to the 8757 SYSTEM INTERFACE.
When utilizing a detector offset, the search range is offset by the offsei amount. HP 8757D only.




Table 1. Function Select Commands (3 of 7}

. HP-IB .
Action Command Syntax Description

Plot BFm 2 Plotter buffer on/off.
PA H Plot All; plots entire display (except user graphics) on an external plotter.
P1 i Plot channel 1 trace.
P2 1 Plot channel 2 trace.
P3 1 Plot channel 3 trace.}
P4 1 Plot channel 4 trace.t
PC 1 Plot only labels on a external plotter.
PG 1 Plot only the grid on an external plotter. :

SUd 3 Specify custom plot; d is a decimal integer from 0 to 255 representing one byte. Each bit of this
byte specifies what is to be plotted. If a bit is set to 1, that item will be plotted, else it will not
be plotted.

decimal : decimsl

bit value action bit# valug action

0{LSB) 1 Scale Trace (P1 and 4 16 Trace 41
P2 define grid size) 5 32 Grid
1 2 TFrace 1 6 64 Mode Labels
2 4 Trace 2 7{MSB) 128 Frequency
3 8 Trace 31 Labels
PD 1 Piot custom plot on an external plotter
Print PR1 1 Print entire graphics display (except user graphics) on external graphics printer.

PR2 1 Print tabular display data in monochrome.

PR3 1 Print tabular marker/eursor data on external printer.

PR4 1 Print all to color printer, except softkeys and CRT graphics.

Limit Lines® LE 1 Frase limit lines for active channel,

LPs 4 Limit is single point specified by s. The string s includes the segment number (1 to 12), the x~axis

value, the upper limit value, and the Iower limit value i the following format:

“LP [seg. no.), [x~value] [x—units], {upper limit] [y~units], {lower kirnit] [y—units];”
where [x—value] is a frequency or value determined by the start/stop labels. {x—units] is “GZ”
for GHz, “MZ" for MHz, “KZ” for kHz, “HZ” for Hz, or blank for no units. [y—units] is “DB”
for dB/dbm, “SWR” for SWR, or “V” for volts. Entering no value for an upper or lower limit
value means do not test this hmit.
An example: “LP 1, 2.5 GZ, 1.5 DB, -1 DB;”

1LFs 4 Lisnit is a flat line specified by s. The string s includes the segment namber (1 to 12), the start

£—a%is value, upper limit value, lower limit value, and stop x—axis value in the following format:
“LF [seg. no.}, [x—start] [x—units], [upper limit] [y—units],
flower limit} [y —units], [x—stop] [x—units];”

where [x—value], [x—units], and [y-units], are described above.

An example:  “LF 2, 750 MZ, ~30 DB, —32 DB, 850 MZ;”
1Ss 4 Lirnit is sloped line specified by s. The string s includes the segment number (1 to 12), the start
x—axis value, start upper limit value, start lower limit value, the stop x—axis value, the stop upper
Iimit value and the stop lower limit value in the following format:
“LS [seg. no.}, [x—start] [x—units], [upper limit] [y-~units], [lower limit] {y--units},
[x—stop] [x-units], [upper limit] {y—units], flower limit] {y--units};”

whete [x-value], [x—units}, and [y—units] are described above.

An example: “LS 4,2 GZ, -3 DB, ~4DB,3 GZ, 6 DB, -1 DB”

Lfm 2 Limit line test on/off. If on, limit test status is designated by the CRT PASS/FAIL message and
status bytes.

LL 1 Store Jower limit line into memary.
Ly 1 Store upper limit line into memory.

1. HP 8757D only.
2. Limit line functions valid only for channels 1 or 2. 87571 only.
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Table 1. Function Select Commands (4 of 7)

. HP-1B o
Actien Command Syntax Description
Graticule Fas 4 Start value for labeling x—axis graticule and entry of limit lines when System Interface control
Start/Stop is off or no source is connected to the 8757 SYSTEM INTERFACE. sis a string in the following
Labels format:
“FA [value] [x—units];” :
where [x—units] is “GZ” for GHz, “MZ” for MHz, “KZ” for kHz, “HZ” for Hz, or blank for no
units. An example: “FA 6.55 GZ,”

FBs 4 Stop value for labeling x~axis graticule and entry of himit lines when Systern Interface control
is off or no source is connected to the 8757 SYSTEM INTERFACE. sis a string in the following
format:

“FB [value] [x=umits};”
where [x—units] is described above,
Number of SPd 3 Set the Number of Points displayed on the horizontal axis to d; dis 101, 201, 401, 8011, or 16013
Trace Points If source is connected to the 8757 SYSTEM INTERTYACE, the sweep time may change.
Power PWRA 1 Execute a detector A power calibration.
Calibration®* PWRB 1 Execute a detector B power calibration.
PWRC? 1 Execute a detector C power calibration.
PWRR 1 Execute a detector R power calibration.
Measure DOAd 3 Measure detector A amplitude offset. Power calibrator output power
Detector set to d. d must be in the range of +20 to —50 dBm (1 dB resolution).
Offset34 For example: “DOA -10 DB;”
DOBd 3 Measure detector B amplitude offset. Power calibrator output power
set to d. d must be in the range of +20 to —50 dBm (1 dB resolution).
DOCd? 3 Measure detector C amplitude offset. Power calibrator output power
set to d. d must be in the range of +20 to —50 dBm (1 dB resolution).
DORd 3 Measure detector R amplitude offset. Power calibrator output power
set to d. d must be in the range of +20 to —50 dBm (1 dB resclution).

EC 1 Fnter the measured detector offset into the analyzer's detector offset
memory. This command must immediately follow the DOzd or OPDO
command.

OPDO 1 Output the measured detector offset. Cutput data format:
[+D.DPDDDDExDD][lf]. This command must immediately follow the DOxd or
EO command.
Detector DAd 3 Set Detector A offset to d; d must be in the range of +60 to —60 dB with a maximum resolution
Amplitude of 0.001 dB.5
Offsets

DBd 3 Set Detector B offset to d; d must be i the range of +60 to 60 dB with a maximum resohution
of 0.001 dB.>

DCd 3 Set Detector C offset to d; d must be 1n the range of +60 to —~60 dB with a2 maximum resolution
of 0.001 dB2>

DRd 3 Set Detector R offset to d; d must be in the range of +60 to —60 dB with a maximum resolution
of 0.001 dB.5

External XAd 3 Enter external cal value for the specific detector nput. d is the code number in the format of
Detector XBd 3 [DDDDDD;), read from the front panel after performing a calibration.
Calibration XCd? 3
XRd 3
Detector DMO 1 Set Detector mode of all inputs for DC detection.
Mode DM1 1 Set Detector mode for all inputs for AC detection.
HP 8757D only.

b N

HP 8757D Option 001 only (C detector).
HP 8757D Option 002 only.
The appropriate detector must be connected to the HP 8757D Option 002 power calibrator before executing this command.
Resolution for HP 8757E is 0.01 dB.
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Table 1. Function Select Commands {5 of 7)

. Hp-IB e
Action Command Syntax Description
Detector DTSTRAs 4 Enters start frequency for detector A. s is a string in the following format:
Freguency®
“DTSTRA [value] [x~units];”
where [x—units] is “GZ” for GHz, “MZ” for MHz, “KZ” for kHz, or “HZ”
for Hz. An example: “DTSTRA 19.65 GZ;”.
DTSTRBs 4 Enters start frequency for detector B, See definition for s above.
DTSTRCs? 4 Enters start frequency for detector C. See definition for s above.
DTSTRRs 4 Enters start frequency for detector R. See definition for s above.
DISTPAs 4 Enters stop frequency for detector A. s is a string in the following
format:
“DTSTRA [value] [x—units};”
where [x—units] is “GZ” for GHz, “MZ" for MHz, “KZ" for kHz, or “HZ” for Hz. An example:
“DTSTRA 10.25 GZ;”.
DTSTPBs 4 Enters stop frequency for detector B, See definition for s above.
DTSTPCs? 4 Enters stop frequency for detector C. See definition for s above.
DTSTPRs 4 Enters stop frequency for detector R. See defimtion for s above.
FTAm 2 Detector A frequency on/off.
FIBm 2 Detector B frequency on/off.
FICm? 2 Detector C frequency on/off.
FIRm 2 Detector R frequency on/off.
OPDTSTRA 1 Outputs detector A start frequency.
OPDTSTRB 1 Outputs detector B start frequency.
OPDTSTRC? 1 Outputs detector C start frequency.
OPDTSTRR 1 Outputs detector R start frequency.
OFPDTSTPA. 1 Outputs detector A stop frequency.
OPDISTPB 1 Outputs detector B stop frequency.
OPDTSTPC? 1 Outputs detector C stop frequency.
OPDTSTFR 1 Cutputs detector R stop frequency.
Adaptive ANm 2 Adaptive Normalization on/offl.
Normalization
System CL 1 Perform system configuration calibration of the detectors and channels.
Calibration
TCm Continuous temperature compensation on/off.
CIm Auto System Calibration on/off. Performs a system calibration at an interval of every five
minutes,
Sweep NSm 2 Non—standard sweep on/off. Allows the HP 8757D/E to track any sweep ramp in the range of
Mode 0 to 10 V, increasing in sweep voltage.
CWm 2 | CW mode (single point) on/off.3
MSm 2 Manual sweep mode on/off.3
FBm 2 System Interface control on/off.
FSm 2 Step sweep mode on/off.
Modulation MDm 2 Rear panel square~wave modulation output on/off.
HP 8757D only.

hop b

HP 8757D Option 001 only (C detector).
I source is connected to the 8757 SYSTEM INTERFACE and the interface control is on, the source is also set to this mode.
HP 8340, P 8341, and HP 8360 only with 8757 SYSTEM INTERFACE connected and active.

HP 87571 with HP 85037 series precision detector only.
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Table 1. Function Select Commands (6 of 7)

HP-1B

Action Command Syntax Description
Save/Recall SVn 2 Save front panel settings in register n; n from 1 to 9, Note that registers 1 to 4 also retain title,
Registers channels T and 2 limit lme information, and channels 1 and 2 trace memories.

RCn 2 Recall front panel settings from register n; n from 1to 9.

EROD Erase all save/recall registers.

Instrument r 1 Presets the HP 8757D/E and the instruments connected to the 8757 SYSTEM INTERFACE.
Preset

Front Panel MUO 1 Display the Measurement Menu.

Menus/ MU1 1 Display the Display Menu.

Softkeys MuU2 1 Display the Scale Menu.

MU3 1 Display the Reference Menu.

MU4 1 Display the Cursor Menu.

MUS 1 Display the Average Menu.

MU6 1 Display the Calibration Menu.

MU7 1 Display the Special Menu.

MUS 1 Display the System Menu.

SKq 1 Select Softkey q; q is from 1 to 8. Equivalent to roanually pressing the softkey.
2
Display/ BING 3 Adjust the oversll display brightness. Values for d can be defined by the user. See the Operating
Color Reference for more information.
Control!

DEC 1 Set default eolors.

MOC Set monochrome mode.

CCq 2 Selects channel q as the feature affected by color selection commands found under CIx. Valid
values for q are T to 4.

CGL 1 Set labels color.

CGN i Selects background as the feature affected by color selections. For example: “CGN; CLB;” sets
the background to black, Note: Select the feature to be changed before selecting the color. Define
custom colors with COT, COB, and COC, These commands are used like the color list cornmands.
For example: “CGN; COB100;COCT5;COT100” defines all three parameters of & feature’s col-
or.

CGR 1 Set grid color.

CGW 1 Set warning label color,

CLx 1 Selects a color from the color list for the feature previously selected. x represents colors from
the color list. Valid values for x are:
W~ White Y~ Yellow §— Salmon B -~ Black
L - Bhe R ~ Red G ~ Green
COBd Custom color brightness, affects the feature last selected. d ranges from 0 to 100.
COCd 3 Custom color adjust, affects the feature last selected. d ranges from ¢ to 100.
COTd 3 Custom tint adjust, affects the feature last selected. d ranges from 0 1o 100.

1. HP 87570 only.
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Table 1. Function Select Commands (7 of 7)

. HP-1B .
Action Command Syntax Description
Disk DFA 1 The data sent after this command is stored in ASCII format. This is important for retrieving the
Save/Recalll data for use in another prograrm.

DFB 1 The data sent after this command is stored in fast binary format allowing quicker file access times.

DFE 1 The data sent after this command is stored in extended binary format. This format provides a
wider display range than the binary format. Refer to Format Data on page 15.

DiAd Sets the HP—1B address for the disk drive on the bus. The valid range for d s 0 to 29,

DIUd Selects active disk unit. For example: With an HP 9122, select unit 0 or unit 1. The valid range
for d is 0 to 15.

DIvd 3 For hard drives with multiple partitions. The valid range for dis 0 to 15.

DLF Deletes the last file selected from the disk or, if no filename was selected, the default file, FILE1,
is deleted (if FILE1 existed on the disk).

IND 1 Formats the disk in the disk unit Jast selected.

LFx 1 Loads from disk the items selected by x. All information is recalled from the last file specified
by the “TTFs” command. If no filename was selected, then the defauit file, FILE1, is recalled from
disk (if FILE? exists). Valid selections for x are:

A — Load all information files from disk  F — Measurement trace only
C — CRT graphics only M — Memory trace only
I — Instrument state only D — Data trace only
H - Load all information files from disk, N - Display trace only
hold display

SEx 1 Stores to disk the items selected by x. All information is stored into the last file selected by the
“TIFs” command. If no filename was selected, then the defauit file, FILEL, is overwritten. Valid
selections for x are:

A — Store all information files to disk M — Memaory trace only
C — CRT graphics only D — Dats trace only
I — Instrument state only N - Display trace only
F — Measurement trace only _
TIFs 4 Defines the current active title for an existing or a new file. The string s can be up to eight charac-

ters in length and inciude only letters or numbers. For example: Select a file named SAMPLE
with “TIFSAMPLE". Before storing to, loading from, or deleting files from disk, select a title.

1. HP 8757D only.
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Table 2. HP—IB Only Functions (1 of 2)

HP-IB

Action Command Syntax Description
Display Blanking BLO 1 No blanking; restore CRT to noral mode.
BL1 1 Blank only the frequency labels (see Secure frequency mode, page 7).
BL2 1 Blank all labels on the CRT,
BL3 1 Blank only the active channel trace.
BL4 1 Blank only the softkey labels.
BL3 1 Blank all of the CRT except user graphics.
BLA 1 Blank only the user title.
BL7 1 Blank only the mode labels.
BLS 1 Blank only the active entry area.
BL9 1 Blank only the Hmit lines.
BLA T Blank all of the CRT except user graphics and softkeys.
BLB 1 Blank only the user CRT, graphics.
Status Bytes cs 1 Clear Status bytes #1 and #2.
RMd 3 Set Request Mask of status byte #1 to d: d is decimal integer from 0 to 235,
Format FDo 1 Format Data ASCII; all successive data transfers are made in ASCII format. Data is
Data transferred in [+ DD.DDD] format where D is an ASCII digit.
FD2 1 Format Pata Extended ASCII; all successive data transfers are made in an extended
ASCII format. Data s trapsferred in [ £*DDD.DDD] format where D is an ASCII digit.
D1 1 Format Data Binary; all successive data transfers are made in a binary format. FD1 is
FD3 1 for HP BASIC (MSB first); ¥I03 is for PC format files (LSB first). Two bytes are trans-
ferred, the value of which 1s scaled by the limits shown below in Table Za.
FD4t 1 Format Pata Extended Binary; all successive data transfers are made in an extended
FD5! 1 binary format. Extended binary format extends the range limits beyond the binary for-
mat (for ratio, normalized ratio, power and normalized power measurements only). The
range extension is a function of the analyzer’s detector amplitude offset settings. FD4 is
for HP BASIC (MSB first); FD5 is for PC format files (L3B first). Two bytes are trans-
ferred, the value of which is scaled and offset as shown below.
Table 2a.  Display Range Limits and Scale Factor, Binary Data Transfer
. Decimal . Normalized Normalized Normalized
%zpliy Value of RMatlo Ratio I;&wer Power I%iWR V;;tage Voltage
g Binary Data eas Meas €as Meas eas ¢as Meas
Lower Limit (V0) 0 -90 dB ~180 dB —70 dBm ~90 dB 1.0 ~11.25V -225V
-Upper Limit (V1) 32767 +9G dB +180 dB +20 dBm +50 dB 37.0 +11.25V +225V
Scale Factor 5.493E~3 1.099E~2 | 2.747TE~3 | 5493E~-3 1.099E -3 6.867E—4 1.373E~3
(V1-V0)/32767

Binary Data Transfer (FD1, FD3)
Binary data can be unscaled using the following equation:

real value = (Decimal Value of Binary Data X Scale Factor) + VO
Binary data transfer example: Absolute power measurement, decimal value transferred for one data point = 21842, dBm value is calcuiated

as follows:

dBm = [21842 X 2.747TE~3} + (—70) = —10.00 dBm
Extended Binary Data Transfer (FD4, FDS)1
Extended binary data can be unscaled using the following equation:

real value = (Decimal Value of Binary Data X Scale Factor) + Offset
Based on the data which is transferred, the scale factor and offset value that is inserted into the above equation is obtained using HP—1B

commands shown in: Table 2B. The data which is transferred is 2 number in the following format:

[+D.DDDDDE=+DD] [lf]

Iable 2b. HP—IB Commands to Fxtract Scale Factor and Offset from the HP 8757D

Data Transterd v P13 O Do | U Commands
Normalized data (measurement — memory) transferred via the ON OPNS OPON
command.
Measurement data transferred via the OD command. OPDS OPOD
Memory data transferred via the OM command. OPDS OPOM

1. HP 8757D orly.
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Table 2. HP-IB Only Functions (2 of 2)

Action

HP~1B
Command

Syntax

Description

Pass Through
Address

PTd

~
o]

Set the Pass Through address of an instrizment connected fo the 8757 SYSTEM IN-
TERFACE; d is a two digit ASCI integer which represents the HP—IB address of the
instrument to be programmed.

Cursor Position

8Cd

Set Cursor position ta d; d is a decimal integer which represents a horizontal position on
the CRT with a range of values shown below:

No.of trace points  range ofd

101 010 109

201 0 to 206

401 0 1o 400

801t 0to 800

1601% 0 to 1600

Control Outputs

OTlm
OT2m

Rear panel control output #1 on/off.
Rear pane] control output #2 on/off,

Sweep Mode

SWO0
sSw1

sSw2

TSd

[ YRR

Non-=swept mode. Sweep off; hold data on the CRT.

Swept mode. Sweep on; continuously track sweep ramp voltage and update trace data
on the CRT.

Sweep Hold mode. Sweep off; hold HP—IB bus activity until completion of TSd number
of sweeps.

Take d Sweeps, then hold trace data on the CRT. The HP 8757D/E must be in the Non—
Swept (SWO0) or Sweep Hold (SW2) modes before executing. d is a decimal integer
from 1 to 255,

For certain operating modes, such as SWR trace mode, Alternate Sweep on, Averaging

on, or Smoothing on, it is recommended that 2 successive sweeps be taken for accurate
data.

Learn String

Input learn string; s is string of 300 binary bytes (150 bytes for the HF 8757E) that were
output by the output learn string command.

Write Softkey
Label

Write softkey label for a particular softkey. s 1s an ASCII string; the first character is the
softkey number (range 1 to 8) followed by the label. The label can be sent in the follow-
ing forms:

one word label:  “[ASCIH label} [term]”
“[ASCII label}, [ASCH label] [termn]”

where [ASCII label] is <C7 characters and [term] is a valid terminator.

two word Iabel:

Write Title

Wis

Write Title to the CRT; s is an ASCII string of up to 50 characters.

Write To Trace
Memory

WMs

Write to the channel mernory. Data is transferred from the computer to the channel
memory of the analyzer.

Several parameters must be properly set before the transfer is made:

* data format must be set using the FDDx command

e the desired channel memory is selected by making that channel the active channel.
+ the number of points transferred must equal the present number of points/trace.

1. HP 8757D only.
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Table 3. Qutput Modes (1 of 2)

HP-1B

Action Command Description Format
Output Learn OL Outputs binary data string 300 bytes long (150 bytes for the HP HP 8757D: 300 [B] [EOT}
String 8757E) which completely describes the instrument state. Can be HP 8757E: 150 {B} {EOI]
stored in an ASCII character string and later input to restore that
mstrument state.
Qutput OPx Qutputs the present numeric value of the function selected. [=D.DDDDDExDD] [If]
Interrogated x is the function code to interrogate (AE, BW, DA, DB, DC, DR,
Parameter DS, NS, OD, OM, ON, RL, R¥, 8D, 8L, 80, 8P, SR, §§, ST,
Value DTSTRA, DTSTRB, DTSTRCY, DTSTRR, DTSTPA, DTSTPB,
DTSTPC, DTSTFR)
Cutput oC Outputs cursor or cursor A amplitude and horizontal position. ASCIT Data:
Cursor [+=DD.DDD,} [DDDD] [1f]
Value Format set by the FIx, FRx, and DSx commands. Extended ASCIL:
[£DDD.DDD,| [DDDD] i}
Binary and Extended Binary Dat:
[BB}[BB]{EON
Output QD Qutput measurement data; no. of data points is the same as the no. | ASCII Data:
Measurement of points/trace. {n—1} [=DD.DDD,]
Data {=DD.DDD][if]
Format set by “FDx” command. With the OD command, data is Extended ASCII:
returned in units of dB or dBm unless in SWR trace format (umits {n~1} [*DDD.DDD,]
are SWR}., {=DDD.DDDI [i]
In general, whenever a measurement is defined (dBm, dB, SWR), Binary and Extended Binary Dat:
one or more sweeps must be taken before the data is vahid, n [BB] {EOI]
Not valid for SWR trace mode. n = no. of points per trace.
Output OM OCutput memory data; no. of data points is the same as the no. of ASCII Data:
Memory points/trace. (o—1)}[=DD.DDD,]
Data [=DD.DDD] I
Format set by “FDx” command. Extended ASCIT:
{(n—1) [=DDD.DDD,]
[+DDD.DDD][If]
Binary and Extended Binary Dat:
n{BB] {ECI]
1 = no. of poimnts per trace.
Output ON Output normalized data; (measurement—memory); no. of data ASCI] Data:
Norrnalized points is the same as the no. of points/trace. {(n—1} [=DD.DDD,)
Data [=DD.DDD] [If]
Format set by “FDx” command. Extended ASCIL:
(r—1}[2DDD.DDD,]
[=DDD.DDD} {1
Binary Data:
n[BB} [EOQI]
= no. of points per trace.
Output ov Output CW value; Non—swept mode (SW0 or SW2) must be set. ASCII Data:
CW Value [=DD.DDD] ]
Format set by “FIDx” command. Extended ASCIL:
[=DDD.DDD] [if]
Data is returned in dBm or dB, even if SWR trace format is used. Binary and Extended Binary Dat:
o[BB] [EOI}




Table 3. Qutput Modes (2 of 2)

. HP-1B .
Action Command Description Format
Output OE1 Outputs error status of display channel 1 or 2. [B][ECI]
Error OE2 One byte is output, where each bit indicates:
Status
Bit# 7 6 5 4 3 2 1 6
Decimal | 15 164 |32 |16 | 8 | 4 | 2 | 1
Value
Function | N/A | N/A | N/A | N/ | Nia | |ia | Outof
imis

Cutput OK Output keycode for the last front panel key pressed. Refer to table 8 | [DD] [if]
Keyeade for keycodes
Output OR Output Knob value; the value is between —32768 and +32767. It is | [BB] [EO]]
Knob reset to ) after value cutput. Negative value = counterclockwise
Value rotation, positive value = clockwise rotation.
Output Status o8 Output 2 bytes, the Status Byte (#1) and the Extended Status Byte | {BB] [EOI]
Bytes {#2). Both bytes are then cleared.
Output Ol Outputs the HP 8757D/E identity string and the firmware revision | “8757D REVxxx” [er} [} or
Identity number xxX (1.e., 05.0 for revision 5.0} “875TE REVxxX” {cr] [If]
NOTES: D = ASCHdigit

B = §-bit byte

. = comma

EOI = End or Identity HP—IB line true

er = carriagereturn

if = line feed
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Tuble 4. CRT Graphics Commands (1 of 2)

HP~GL Subset

Note: All Graphics Commands must be terminated with a semicolon %” or a “[linefeed]” (the character {carriage return] is ignored).

HP—~IB Command

Command Description

DF

Defauit; sets monochrome default values, (“DI 1,0;510.14,0.17;)

DI run, rise Absolute Character Direction; run rise allowable values are:
1, 0= 0degrees {default)
0, 1= 90degrees
—1, 0= 180 degrees
0, —1 = 270 degrees
LB [text] {ETX] Label text. Character set is shown in table 5, HP 8757D/E Modified ASCII Character Set. Before labeling text, move
the pen to the appropriate (x,y) coordinate using the PU and PA commands. The text will be plotted with the lower lef
corner of the first character starting at the existing pen position. The pen stops at the lower left corner of the next charac
ter space.
oP Output the current P1 and P2 positions. (P1 = 0,0; P2 = 2924, 2047). The graphics display units (GDU’s) define the

plotting area on the CRT. The coordinates of the full plotting are are (0,0) for lower left, (2924,2047) for upper right
The coordinates for the trace graticule are (214, 150) for lower left, (2500, 1814) for upper right.

PAXL vl (X2,¥2,

Plot Absolute; x and y are integers and are in Graphics Display Units (GDU’s). Moves the pen to the specified (xy

erry e XN, YN} coordmnates. Boththe zandy coordinates must be specified. Any number of coordinate pairs can be specified whensepa
rated by commas. Use of the PD and PU commands determines whether a line 15 drawn or the pen 1s just moved. If ar
(x.y) coordinate is specified outside of the plotting area, only that portion of the line within the plotting area is drawn
D Pen Down.
U PenUp.
SLw,h Absolute Character Size; w = width;
h = height. Values allowed are:
0.14, 0.17 Smallest size ~ {Mode labels, softkey labels)
0.21,0.25 {Active Entry Area)
0.28,0.34
0.35, 0.42 Largest size
SPn For monochrome display: select pen;n = 0to 4

0 Penup (Beam off)
1 Bright Green

2 Half~Bright Green

3 Dim Green
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Table 4. CRT Graphics Commands (2 of 2)

Non~HP—-GL Commands

The following HP —GL commands wii] be accepted but their functions are not implemented and no error will be noted: IM (Input SRQ Mask),
IP (Input P1 and P2), IW (Input Window), OC (Output Current Position), OE (Output Error), PG (Output Page), SL (Character Slant), and SR
(Size Relative for characters).

HP~IB Command

Command Deseription

Erase Page EPn Erase Page n, where n = 1 to &; if no n vahue is given, all pages are erased.
Select Graphics GPn,m Tarn graphics page n (1 to 8) on/off (m = 1 or 0). Pages 1 through 7 may use up to 500 16 bit
Page On/Off words. Page 8 may contain up to 4000 words. GP without parametersselects and turns on page

1. Also resets point to start of page.
Default Colorst DEC Pen Number Color

¢ Black

1 Bright White

2 Half—bright White

3 Dim White

4 Red

5 Half—bright White

6 Dim White

7 Bright White

8 Gold

9 Gold

10 Blue

11 Blue

12 Salmon

i3 Salmon

14 Green

15 Green
Select BC ¢ Black
HP BASIC 1 White
Default Colors! 2 Red

3 Yellow

4 Green

5 Cyan

6 Bhue

7 Magenta

8 Biack

9 Olive Green

10 Aqua

11 Royal Blue

12 Maroon

13 Brick Red

i4 Orange

15 Brown
Default DF ¢ Black
Monochrome? 1 Bright Green

2  Half—bright Green

3 Dim Green

1, HP 8757D only.
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Table 5. HP 8757DJE Modified ASCII Character Set

LEAST
SIGNIFICANT
CHARACTER

Notes

HYP 8757D/E MODIFIED ASCII CODE CONVERSION TABLE

These characters are output only when the LB command is used directly.

MOST SIGNIFICANT CHARACTER

HoE O O W o 0 00 a1 Ot b W R = o

0 1
null centered™
HP logo centered o
B 1
ETX -
upper—half tic i
lower—half tic -
left—half tic v
right—half tic n
back space A
1/2 shift down i
line feed ° (degree)
inv. line feed Q
1/2 shift up g
carriage return T
horizontal tic 6
vertical tic A
EXAMPLES
HPlogo =
A
i =
v
>
line feed =
ETX =

2
space
¥
#
$
%
&

01
41
6%
16
7F
0A

End of text; use to end labeliing

3

O 2 Z R =T O MHEHYOE > ®

4

R e T s T - A~ B A o B BN - B N - SR

LR~ - N o

Loy

[E= T BN |

4

YDH\'—‘—-—-‘-—-N‘{

Table 6, HP 8757D File Extensions

Disk files created by the HP 8757D can be read on any HP 9000 Series 200/300 computer. Each file has an extension appended which serves

to identify the file type..

File Type
Instrument State

Measurement Data Channel ¢

Memory Data Channel g

CRT Graphics

"Frace Display Data Channel q

Where q represents a channel number 1 to 4.

Extension

IS
Dq
Mgq
cG
Nq

File identities are determined by their extensions. For example, a
normalized data file for channel 2 pamed “FILE!” would have “N2” ap-

pended resulting in “FILEINZ”,
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Table 7. HP 8757D|E Status Byte Descriptions

STATUS BYTE (#1)
BIT # 7 ] 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 i
Vahre
N/A Request SRQon SRQ on SRGQoen SRQ on SRQon SRQ on Any
Service HP-IB Operation | Softkey Only | Changein Numeric Front Panel
Function (SRQ) Syntax Error | Compiete Pressed Extended Entry Key Pressed
(Sweep, Piot Status Byte | Completed
or Print) (HP-1Bor
Front Panel)
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A SRGon SRQ on SRQon SRQon SRQon SRQon SRQ on Self
Funetion Detector Front Panel | Limit Test Action Knob Operation | Test Failure
Uncal Preset or Failed! Requested Activity Failure!
Power—on not possible
1. HP 8757D only

22

Table 8.  Front Panel Keycodes (values are in decimal)

SOFTKEYS ENTRY
Softkey 1 (top) = 32 Step down = 22
Softkey 2= § Stepup = 6
Softkey 3 =0 0 Key = 20
Softkey 4 = 16 1Key= 4
Softkey 5 = 14 2Key =3
Softkey 6 = 38 3Key=17
Softkey 7 = 40 4Key = 12
Softkey 8 (botiom) = 41 5Key =11

6 Key = 15
CHANNEL 7 Key = 36
Channel 1 = 42 8 Key = 35
Channel 2 = 43 9 Key = 39
Channel 3 = 24 -Key =19
Channel 4 = 25 — Key = 23

Entry off = 9
FUNCTION Enter = 1
Measurement = 44 dBm/dB = 33
Display = 45 Backspace = 17
Scale = 52
Reference = 46 INSTRUMENT STATE
Cursor = 47 Systern = 51
Averaging = 48 Save = 28
Calibration = 49 Recall = 26
Special = 50 Local = 29




Table 9. Alphabetical Listing of HP 8757D/E Programming Codes (1 of 3)

Code Action Page Code Action Page
AD Averaging off 91CLW Color list, white! 13
AB AJB ratio measurement 8iICLY Color list, yellow! 13
AC AJC ratio measurement? 8ICN Cursor to minimum 9
AFd Averaging on and factor d S1COBd Brightness adjust, one color* 13
ANm Adaptive Normalization on/off? 12icocd Color adjust, one colory 13
AR A/R ratio measureraent 81coTd Tint adjust, one color! 13
AS Autoscale 81CR C/R ratio measurement? 8
AZ2 Autozero the DC detectors once 9y Clear status bytes 15
AZm Autozero repeat on/off of the DC detectors N eTm Auto system calibration on/off 12
BA B/A ratio measurement 8 CUm Cursor on/oft 9
BC B/C ratio measurement? 3

CWm CW mode on/off 12
BFm Plotter buffer on/off* 10 .
BLO Restore CRT to normal mode 15 X Cursor to maximum ?
DAd Detector A amplitude offset set to d 11
BLI Blank frequency labels (secure frequency 15 .
mode, frequency labels cannot be restored) DRd Detector B amplitude offset set to d 11
RL2 Blank all labels 15 DCd Detector C amplitude offset set to d% 11
BL3 Blank active channel trace 15| DEC Set default colors! 13
BLA Blank softkey labels 15{DEA Set disk format to ASCII! 14
BLS Blank all (except user CRT graphics) 15|DFB Set disk format to binary! 14
BLs Blank title 15| DFE Set Disk format to extended binary! 14
BL7 Blank mode labels 15! DHm Display Hold on/off of the active 8
BL8 Blank the active entry area 15 channel trace
BLY Blank the limit lines! 15| DLad Set disk HP~IB address’ 14
BLA Blank all (except user CRT graphics 15| Diud Set disk unit number! 14
and softkeys) DIvd Set disk volurne number! 14
BLB Blank the user CRT graphics 15|DLF Delete file from disk! 14
BR B/R ratio measurement & | DMO All inputs set to DC detection 11
BTINd Overall display brightness 13| DM1 All inputs set to AC detection 11
BW Display the search bandwidth on the CRT? 9 DN Step down (decrement) g
o Channel off 81 poAd Measure Detector A amplitude offset? 11
Cl Channel 1 on/active 8| poBd Measure Detector B amplitude offset? 11
c2 Channel 2 on/ act?ve 81pocd Measure Detector C amplitude offset? 11
= Charnel 3 on/ actfvel 8 DORA Measure Detector R amplitude offset? 11
Ca Channe.} 4 on/activel 2 8 DRd Detector R amplitude offset set to d 11
(C:g gﬁ ;::;z 2225232:2 2 Dso Display trace data in log magnitude 8
1 DSt Display trace data in standing wave ratio 8
CC1 Set channel 1 color 13 (SWR) format
cC2 Set channel 2 cclort 13 DTSTPAs | Enter stop frequency for detector A3 12
ggi zz: z:zz: i zizl ;i DTSTPBs | Enter stop frequency for detector B 12
CDm Carsor delta on/off 9 DTSTPCs | Enter stop frequency for detector C%3 12
1 DTSTPRs | Enter stop frequency for detector R3 12
CGL Set labels color 13 3
CGN Set background cclot? 13 DTSTRAs| Enter start frequency for detector A3 12
CGR Set grid color! 13 { DTSTRBs| Enter start frequency for detector B° 12
CGW Set warning label color! 13 | DTSTRCs| Enter start frequency for detector C>3 12
CL Perform systern configuration of detectors 12 | DTSTRRs| Enter start frequency for detector R? 12
and channels EO Enter measured detector amplitude offset 11
CLB Color lst, black?! 13 | ERO Erase all save/recall registers 13
CLG Color list, green? 13 | FAs Start frequency iabel 11
CLR Color list, red! 13 |FBs Stop frequency label 11
CLS Color list, salmon? 13 {FD6 Format data ASCII 15

1. HP 8757D only.
2. HP §757D Option 001 only.
3. HP 8757D with HP 85037 series precision detectors only.
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Table 9. Alphabetical Listing of HP 8757D/E Programming Codes (2 of 3)

Code Action Page Code Action Page
D1 Format data binary (HP BASIC compatible) 15 |MU4 Display the cursor menu 13
FD2 Format data extended ASCI 15 | MUS Display the average menu 13
FD3 Format data binary (PC compatible) 15 [ MUé Display the calibration menu 13
FD4 Format data extended binary 15 | MU7 Dasplay the special menu 13

{HP BASIC compatible) MU Display the systern menu 13
FD5 Format data e);:tendeé binary 15|\ My Display memory data 8
(PC, ccmqpahbie) MZ Manual calibration of DC detectors 9
FRO Logarithmic (dB) cursor format ? NSm Non—standard sweep mode on/off 12
FR1 SWR cursor format g oc Outmut ; 17
put cursor value
FSm Step sweep on/off’ 12 oD Output trace data 17
FIAm Detector A frequency on/off> 12 OE1 Output error status of display channel 1 18
FIBm Detector B frequency on/off* 12 OE2 QOutput error status of display chanmnel 2 18
FTCm Detector C frequency on/off>> 12 -
011 Output identity 18
FIRm Detector R frequency on/off® 12 OK Qutput keycede of last key pressed 18
1A Input A absclute power measurement 8 oL Output 1 e 17
put learn string
1B Input B absolute power measurement 8 OM Output memory data 7
1C Input C absolute power measurernent? 8 .
. ON Output normalized (measurement ~memory) 17
ITs Input Learn string 16 data
IND Initialize disk format? 4lorpo Output measured detector amplitude offset 11
r Instrument preset Blopx Cutput interrogated parameter value x = 12,17
TR input R absolute power measurement 8 AF, BW, DA, DB, DC, DS, N8, OD, OM,
X External ADC input (AUX) voltage 8 ON, DR, DTSTE, DTSTR, RL, RF, 8D, SL,
measurement’ S0, SF, SR, 88, 8T
1E Erase limit lines for active channel* 10|1OR Output rotary knob valee 18
LFA Load instrument information file from disk! 14 (32768 < value < +32767)
LFC Load CRT graphics file from disk! 14108 Oatput status bytes 18
1FD Load data trace file from digk! 14 1OT1m Control output #1 on/off 16
LFF Load measurement file from disk.! 1410T2m Control output #2 on/off 16
1FH Load instrument information file from disk 14 {0V Output CW value 17
and place instrument in hold mode.! Pl Plot channel 1 trace on external plotter 10
LFI Load instrument state file from disk! 141p2 Plot channel 2 trace on external plotter 10
LFM Load memory trace file from disk! i4{p3 Plot channel 3 trace on external plotter! 10
LFN Load display trace file from disk.! 14|p4 Plot channel 4 trace on external piotter! 10
LFs Enter limit test flat line data® 10 |pA Plot all on external plotter 10
LL Store Jower limit line into memory* 10 (PBm Syster interface control on/off 12
LPs Enter limit test point data* 16| pc Plot Iabels on external plotter 16
1.Ss Enter limit test sioped line data* 10|pp Plot custom plot 10
LTm Limit line test on/off* 1B1pG Plot grid on external plotter 10
Lu Store upper limit line into memory* 191pR1 Print all to monochrome printer, except 10
M- Display norrpalized data (measurement 8 softkeys and CRT graphics
— memory) PR2 Print tabular display data in monochrome 10
MDm Modulation on/off 121pR3 Print tabular marker/cursor data to 10
ME Display measurement data 8 external printer
MN Display normalized data (same as M—) 8|PRr4 Print 5l to color printer, except softkeys 10
MGC Monochrome display! 13 and CRT graphics?
MR Marker (or cwrsor) to reference Iine 8{PId Passthrough address setto d 16
MSm Manual sweep mode on/off 12 |PWRA Execute a detector A power calibration! 11
MUG Display the measurement menu 13{PWREB Execute a detector B power calibration! 1
MU1 Display the display menu 13 |PWRC Execute a detector C power calibration® 11
MU2 Display the scale menn 13 [PWRR Execute a detector R power calibration! 11
MU3 Display the reference menu 13[R1 R/A ratio measurerpent 8

1. HP 87570 only.
2. HP 87570 Option 001 only.

3. HP 8340, HP 8341, or HF 8360 series synthesized sweeper only with

8757 SYSTEM INTERFACE connected and active.
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4. Limit line functions valid only for channels 1 or 2. HP 8757D only.
5. HP 8757D with HP 85037 series precision detectors oaly.




Table 9. Alphabetical Listing of HP 8757D/E Programming Codes (3 of 3}

Code Action Page Code Action Page
R2 R/B ratic measurement 818Pd Number of points set to d&: d==101, 203, 11
R3 R/C ratio measurement? 8 401, 8011, 16011 11
RCn Recall register n 13|5R Cursor search right! 9
RLd Reference level set to d g|58d Cursor search value setto dt 9
RMd Service request mask set to d 15 STd Refef'ence level step size se.t tod 8

. ) . SUd Specify custom plot according to d 10
RPq Reference position set to vertical division g 8 SVn Save regist 13
gister n
RS Restart averaging ?swo Non—swept mode; non-—swept operation 16
SCd Set cursor to horizontal position d 16 |sw1 Swept mode; normal swept operation 16
sDd Scale per division set to d 8lsw2 Sweep hold mode; non—swept mode with 16
SEA Store all instrument information to disk in file! 14 HP-1B bus hold off untit completion of TSd
SFC Store CRT graphics to disk in file! 14 [TCm Continuous Temperature Compensation on/off 12
SFD Store data trace to disk in file! 14| TIFs Title for file! 14
SFF Store measurement trace to disk file! 1| Tsd Taked SWEEPS: then hold display 16
SFI Store instrurnent state to disk in file! 14|YF Ste? up (increment) ?
SFM Store memory trace to disk in file! 14 WKs Wr%tc softkey label 16
! L 3 WMs Write to channel memory. 16
SEN Store normalized trace to disk in file 14 WTs Write title, s is an ASCII string of up to 16
SKq Select softkey q: g =110 8 13 50 characters
SL Cursor search left! XAd External detector cal value for detector A 11
M Store measurement into memory XBd External detector cal value for detector B 11
SN Store normalized data (measurerent — XxCd External detector cal value for detector (2 11
memory) into memory XRd External detector cal value for detector R 11
S0Od Smoothing set to d % of frequency span 91ZTd Repeat auto zero timer set to d 9

1. HP §757D only.
2. HP 8757D Option 001 only {detector C).

NOTES:

o oaw

decimal integer 1 to 9
variable length numeric
6 for off/1 for on
unique value

ASCIT or binary string

g i u
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Addendum to HP-IB Programming Note
Quick Reference Guide for the
HP 8757D/E Scalar Network Analyzer

The following table provides additional codes for Tables 1 and 3 of the HP-IB Programming
Note, Quick Reference Guide for the HP 8757D/E Scalar Network Analyzer.

Table 6-1. Function Select Commands

Action HPIB Syntax Description
Command
Time/Date Stamp | TDm 2 Time/Date Stamp on/ofl

m = 0 function off
m = 1 function on

™ 4 Set Time

Format: HH:MM.:SS

Where: H = hour, M = minute, § = second
format is 24 hours

Example: 14:05:02 .

Example: ' TM” & TIMES (TIMEDATE)

bT 4 Set Date

Format: “DI} Mmm YYYY”

Where: DD=day, Mmm=month, YYYY=year
Example: 02 Mar 1903

Example: *DT”&& DATES (TIMEDATE)

Note: Mmim is not case sensitive. Allowed values are
Jan, Feb, Mar, and so on.

Table §-3. Output Modes

Action HPIB Description Format
Command
QOutput OPTM Output Current Time ASCII String: “HH:MM:58”
Time/Date

H=hour, M—minute, S=second
Example: 14:05:02

OPDT Output Current Date ASCII String: “DD Mmm YYYY”

Note: Mmm is not case sensitive,
Allowed values are Jan, Feb, Mar, and
S0 on.

Addendum to 1
part number 08757-80130






HP—-IB Programming Note

Introductory Programming Guide

(D Jrirat

For the HP 8757D/E scalar network analyzer with
the HP 9000 series 200/300 desktop computer (BASIC)

Introduction

This programming note describes the remote operation
of the HP 8757D/E Scalar Network Analyzer with the HP
9000 Series 200/300 desktop computer used as a control-
ler. This includes the HP Vectra PC configured with the
HP 82300D measurement coprocessor or HP 832324B
high performance measurement coprocessor. Included in
this guide are several short programs that demonstrate
the use of the analyzer with HP—IB commands, and a
diagram of system connections for remote control.

The HP 8757D/E is a fully programmable analyzer capa-
ble of making magnitude—only transmission and reflec-
tion measurements over an RF and microwave frequency
range of 10 MHz to 110 GHz. When used with an HP—
IB computer, the analyzer’s front panel may be remotely
controlled, along with most softkey functions and some
functions accessible only via HP—IB. The analyzer exerts
control over a source (HP 83508, HP 8340B/41B or HP
8360 series), digital plotter (EIP 7440A or HP 7550A),
and printer (HP 2225A ThinkJet, HP 3630A PaintJet, or
HP 22278 QuietJet Plus) connected to the 8757 SYS-
TEM INTERFACE.

This note assumes you are familiar with front panel (lo-
cal) operation of the HP 8757D/E. If not, refer to the
operating manual. You should also be familiar with the
HP 9000 Series 200/300 computer, particularly HP—IB
operation. Throughout the rest of this document, the
term computer refers to any of these computers.
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Reference information

The following texts provide additional information on the
HP Interface Bus, the analyzer, the source, or the com-
puter. See “Replaceable Parts” for ordering information.

HP 8757 literature

« HP 87570 Operating Manual.

e HP 8757C/E Operating Manual.

» Programming Note: Quick Reference Guide for the
HP 8757C/E Scalar Network Analyzer.

Source literature

» Programming Note: Introductory Operating Guide for the
HP 8350B Sweep Oscillator with the HFP 9000 Series 200
Computers (BASIC).

* Programming Note: Quick Reference Guide for the HP
83508 Sweep Oscillator.

* Programming Note: Introductory Operating Guide for the
HP 8340A Synthesized Sweeper with the HP 9000 Series
200 Computers (BASIC).

e Programming Note: Quick Reference Guide for the HP
83408 Synthesized Sweeper.

* Product Note: FIP 8340/41 to HP 8360 System Conver-
ston Guide.

* HP 8360 Series Synthesized Sweepers Quick Reference
Guide.

e HP 8360 Operating and Programming Reference Manual.



HP 9000 series 200/300 computer literature Equipment required

* BASIC Operating Manual. 1
« BASIC Programming Techniques. 1
+« BASIC Language Reference.

+ BASIC Interfacing Techniques.

« BASIC Graphics Techniques. 1
General HP-1IB literature 1
1

« Condensed Description of the Hewlett—Packard Inter-
face Bus. _

« Tutorial Description of the Hewlett—Packard Interface
Bus.

HP §757D/E Scalar Network Analyzer.

HP 8350B Sweep Oscillator with plug—in or
HP 8340B/41B Synthesized Sweeper
or HP 8360 Series Synthesized Sweeper.

HP 9000 Series 200/300 Computer with BASIC 5.0 or
higher, and at least 64K bytes of free user memory.

HP 85027A/B/C/D/E Directional Bridge.

HP 11664 A/E Detector or HP 85025A/B/D/E Detector
with connector type to match bridge and test device.

Shielded open circuit with connector to mate with
bridge.
Short circuit with connector to mate with bridge.

HP 11170C BNC cables, 122 cm (48 in.}. (4 are need-
ed with HP 8340B/41B).

2 HP 10833A/B/C/D HP—IB cables,
1 Test device.
SAME CONNECTIONS AS HP 83508 8757 SYSTEM INTERFACE
HP-18 HP-1B

POS Z BLANK

' =3 gg e B g’
; 5 =3 zoood 2l B8 mmigss
b " Sl &= e hodealia
— ) S o e
(=}
_ Hpsssgfuv;n;: BF OUT l @900
HP8340B | RF OUT - R
HPB341B | PULSEINPUT 1 HP B757D AlBl C
HP 8360 (HP 8340741 ONLY) TYPE-N M TO M
: ADAPTER { ARREL}
- APC-7 TO HP 11664A
TYPE-N FEMALE DETECTOR
~ TC 87570 ADAPTER (TYPE-N)
MOD DRIVE I = v
35 GHZ
DIRECTIGMAL BAND PASS
BRIDGE FILTER
7
HP VECTRA HP-IB
PERSONAL COMPUTER

T IR S0 O S o o .

\

Figure 1. System Cornections



Set—up

Connect the instruments as shown in figure 1. The fol-
lowing procedure sets the HP ~IB addresses of the instru-
ments to operate properly with the programs contained in
this guide.

1. Turn on the HP 8350B Sweep Oscillator. Press
[SHIFT] [LCL}. The FREQUENCY/TIME display
shows the current HP—IB address of the source. If it
is not 19, press [1] 19] to set the address to 19. The
HP 8340B or 83418 Synthesized Sweeper operates
the same, although the address is displayed in the
right—hand display area.

2. Power on the HP 8757D/E Scalar Network Analyzer.
The current HP—IB address is shown in the active
entry area of the CRT. If it is not 16, press [ILOCALY]
[8757] [1] [6] [ENT] to set the address to 16,

3. Turn on your computer and your load BASIC operat-
ing system. Ensure that the following binary {(BIN)
programs are loaded: DISC, C880, HPIB, GRAPH,
ERR, and IO. LIST BIN lets you view the currently
loaded binaries.

Check out procedure

1. Press [PRESET] on the analyzer. If the 8757 SYS-
TEM INTERFACE is properly connected, and the
address of the source correctly set, both the analyzer
and the source will perform an instrument preset. If
either instrument detects a failure during instrement
preset, that instrument displays the error encoun-
tered. The operating manual of the source gives
instructions to help you interpret the error message.
H the analyzer displays an error message, see “In
Case of Difficulty.”

2. To verify the HP—IB connections made between the
analyzer and the computer, perform the following:

Type “REMOTE 716” and press [EXECUTE].

The R (remote) and L (listen) lights in the analyzer
INSTRUMENT STATE area will light. The analyzer has
received its HP—IB listen address,

Programming examples

In the following sections, example programs introduce the
HP~IB capabilities of the analyzer. Each example pro-
gram consists of these sections:

1. A description of the functions exercised.
2. The program listing.

3. An explanation of each program line.

4

Detailed instructions for operating the program.

1. HP 8757D only.
2. HP 8757D Optior: 01 only.

When you finish all of the example programs, you will
have a good idea of the power of the HP 8757D/E when
used in an automatic system.

Program I: remote, local, and local

lockout

The analyzer may be used with the front panel (local op-
eration) or programmed via HP—IB (remote operation).
The programmer of the instrument system has control
over the operation of all instruments in the system.

When the computer first addresses an instrument, the
instrument is placed in a special remote operating mode,
called remote mode. When in remote, the instrument
does not respond to its front panel, except for the [LO-
CAL] key. [LOCAL], when pressed, cancels the remote
mode and allows the instrument to be used with its front
panel.

The computer can also return the instrument to local op-
eration. To do so, the computer sends a special command
that forces the instrument to go to local mode.

Occasionally, the programmer of an automatic system
needs to prevent the instrument operator from returning
the instrument to local operation (via [LOCAL]). When
the local lockout function of the computer is used, the
instruments are prevented from exiting remote mode,
even when [LOCAL] is pressed.

Frequently, the programmer peeds to place the instru-
ments connected to the computer into a known state,
When preset, the analyzer defaults to the conditions
shown below. The instrument preset function operates
the same as the front panel [PRESET] key on the analyz-
er and the source. When presetting the analyzer and
source, send the PRESET command only to the analyzer.
The analyzer will preset the source attached to the 8757
SYSTEM INTERFACE.

HP 8757C/E instrument preset conditions

Channels 1 and 2 on. The channel menu appears in the
softkey label area of the CRT.

¢ Measure power A on channel 1,

e Measure power B on channel 2.

» Measure power C? (or B) on channel 31.
s Measure power R on channel 41.

» Display measurement data in log magnitude format.
o Scale =20 dB/div.

+ Reference level 0 dB for all channels.

¢ Reference level step size =20 dB.

+  Averaging off.

* Averaging factor =8,

¢ Cursor off.

¢ All labels on.



« Channel 1 as the active channel.

¢« Modulation drive on.

s Number of points =401.

+ Detector mode set for AC detection.
» Smoothing set for 5.0% of span (off).
s Cursor format = log magnitude.

+ Search value =~3 dBl.

* Adaptive normalization offl.

» Temperature compensation on.

* Repeat autozero off.

« Detector offset reset to zero.?

+ Detector frequency off, start and stop set to 50 MHz.1

Source

» Instrument preset.

¢ Sweep time set to 200 ms.

s HP 8350B square wave modulation on.

= HP 8340/41 SHIFT PULSE on; RF Output on.

+ HP 8360 scalar modulation on; RF output on; ramp
sweep mode; analyzer mode.

Plotter

» Abort plot if in progress.

s P1 and P2 scaling points unchanged.
= Selection of plotter pens unchanged.

Printer
¢ Abort plot if in progress.

Disk drivel

= Abotts any data transfers in progress.
* Unit number unchanged.

» Volume number unchanged.

» ASCI or binary mode unchanged.

The following analyzer conditions are not changed during
a PRESET (IP) command execution:

= Reference position.

* Trace memory.

o Save/Recall registers.

» HP~IB addresses.

+ Request mask.
 Limit linesl.

» Title.

+ User—defined plot.

< 8757 System Interface control on/off.
+ Repeat autozero timer.
» Display intensity.

+ Display colorsl.

1. HP 8757D only.
2. Detector offset remains unchanged for HP 8757E.
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Program 1 listing

30 ASSIGN @Sna TO 716
20 ABORT7

30 CLEAR @Sna

40 REMOTE @Sna

50 PAUSE

60 REMOTE @Sna

70  LOCAL LOCKOUT?7
80 PAUSE

90  LOCAL7Y

106 PAUSE

110 OUTPUT @Sna;“IP”
120 END

Program 1 explanation

Line 10 Assign the address of the HP 8757D/E to an
/O path. This is not required, but it is good
programming practice. If you change the ad-
dress of the instrument later, you only change
the address in one place in your program.

Line 20  Abort any HP—IB transfers and reset the com-
puter’s HP—IB interface.

Line 30  Clear the analyzer’s HP—IB interface.

Line 40  Set the analyzer and source to remote mode.

Line 50  Temporarily stop execution.

Line 60  Set the analyzer and source to remote mode.

Line 70 Lock out the [LOCAL} kev of the analyzer and
source.

Line 80  Temporarily stop execution.

Line 90  Set the analyzer and source to local mode.

Line 100 Temporarily stop execution.
Line 110 Preset the analyzer and source.
Line 120 End program execution.

Running program 1

1. Press [SHIFT] [RESET} on the computer. Type
“SCRATCH?” and press [EXECUTE]. This clears the
program memory of the computer.

2. Type in the program.
3. Press [RUN] on the computer.

4. When the program stops, the analyzer is in remote
mode. You can verify this by observing the lights in
the INSTRUMENT STATE area of the analyzer. The
R (remote) and L (listen) lights should be on. Try
pressing any key on the analyzer {except [LOCAL]).
Nothing happens. The source is also in remote mode.
Now press [LOCAL] and verify that the keys on the
analyzer are active. Also, notice the R light went out
when you pressed [LOCAL]. The source went into
local mode along with the analyzer.



5. Press [Continue] on the computer. The analyzer is
again in remote mode. This time, however, the [LO-
CAL] key is locked out. Try pressing [LOCAL] and
the other keys. None of the keys on the analyzer or
the source cause any action.

6. Press [Continue} on the computer. All instruments
on the HP—IB interface are returned to local mode,
including the analyzer and source. To set only the
analyzer into local mode, the LOCAL 716 command
can be given from the computer. Verify that the R
light on the analyzer is off and the REM light on the
source is off.

7. Press {Continue] on the computer. The analyzer and
source are both preset. Note that the computer sent
the instrument PRESET command only to the ana-
Iyzer. The analyzer, in turn, preset the source.

Remember, to preset both the analyzer and the source,
you only need to send the instrument PRESET command
to the analyzer. Do not send instrument PRESET to the
source by way of passthru mode (discussed in program 3).

Program 2: controlling the front panel

All front panel keys and most of the softkeys of the ana-
lyzer may be programmed remotely via HP~IB. For ex-
ample, you can program the scale per division, reference
level, and reference position for each channel.

Program 2 listing

10 ASSIGN @Sna TO 716

206  ABORT7

30 CLEAR @Sna

40  OUTPUT @Sna;“IP”

50 PAUSE

60  QUTPUT @Sna;*C1COC2”
70 PAUSE

80 OUTPUT @Sna;“SD10”

90 PAUSE

100 OUTPUT @8na;“RI—10"
110 PAUSE

120 OUTPUT @Sna;“RP4”

130 PAUSE

140 OUTPUT @Sna;“I&”

150 PAUSE

160 QUTPUT @8na;*C0C1 SD5; RP4; RL=5"
170 END

Program 2 explanation

Line 10  Assign an I/O path to the HP-IB address of
the HP 8757D/E.

Line 20  Abort any transfers and clear the HP—1B inter-
face of the computer.

Line 30 Clear the HP~IB interface of the analyzer.

Line 40  Preset the analyzer and the source,

Line 30  Temporarily stop execution.

Line 60  Select channel 1 and turn it off. Turn channel 2
on.

Line 70 Temporarily stop execution.

Line 80  Set the scale per division to 10 dB. No termina-

tor (;} is needed because this is the last com-
mand in the statement.

Line 90  Temporarily stop execution.

Line 100 Set the reference level to —10 dBm. Again,
note the absence of a terminator ().

Line 110 Temporarily stop execution.

Line 120 Set the reference position line to the center of
the CRT (4th graticuie). No terminator is need-
ed because this is the last command on the line.

Line 130 Temporarily stop execution.

Line 140 Program channel 2 to measure reflection (input
A) instead of transmission (input B).

Line 150 Temporarily stop execution.

Line 160 Many commands on one line, with terminators.
Turn channel 2 off (C2C0) and channel 1 on
(C1). Set the scale per division (8§D} to 5 dB,
the reference position line (RP) to the center
of the CRT, and the reference level (RL) to —35
dBm.

Line 170 End execution.

Running program 2

1. Type “SCRATCH” and press [EXECUTE] on the
computer. This erases the previous program.

2. Type in this program and press [RUN] on the com-
puter.

3. The computer presets the analyzer and source and
pauses. Note the settings of channel 1 and 2, then
press [Continue]. :

4. Channel 1 is turned off. Channel 2 is now the active
channel, as you can see from the highlighted box
around the channel 2 mode labels on the analyzer
CRT. Press [Continue].

5. Channel 2 scale per division is now set to 10 dB. It
defaulted to 20 dB/div at preset. Press [Continue].

6. The reference level is set to ~10 dBm (it was 0.0
dBm). Press [Continue].

7. The reference position line is set to the center of the
CRT (graticule 4). The top of the CKT is graticule 8
and the bottom is graticule (. Press [Continue].

8. Change the measurement to reflection (input A),
instead of transmission (input B). At preset, channel
2 defaulis to input B. Press [Continue].

9. In one statement: turn off channel 2, turn on channel
1, set the scale per division to 5 dB, set the reference
position line to the center of the CRT, and set the
reference level to —5 dBm.

tn



NOTE: The semicolon (;) terminators are needed after
any apalyzer command that can have a variable length.
Extra terminators never hurt, so use them liberally.

Program 3: passthru mode

In normal operation, the system source, digital plotter,
printer, and disk drive (HP 8757D only) are connected to
the 8757 SYSTEM INTERFACE. This connection allows
the analyzer to control and extract information from the
other parts of the measurement system. To allow you to
control the source and plotter with the computer, the
analyzer has a built—in PASSTHRU command that takes
a command from the computer and passes it on to one of
the instruments connected to the 8757 SYSTEM INTER-
FACE.

To initiate passthru mode, first tell the analyzer which
instrument you wish to command by setting the passthru
address, Then, to talk {or listen) to that device, address
the analyzer’s special passthru HP-IB address (which is
different from the analyzer’s HP—IB address). While in
the passthru mode, the analyzer stops updating its CRT
and does not respond to its front panel (because it's in
remote mode). To remove the analyzer from passthru
mode, simply address it via HP—1B. While in passthru
mode, do not press [LOCAL] on the analyzer.

The analyzer’s passthru address is calculated from its
HP-IB address. If the address of the analyzer is even
(such as 16 decimal) then the passthru address is the next
larger number (17 decimal). If the address of the analyzer
is odd (such as 15 decimal), then the passthru address is
the next smaller number (14 decimal). Never set the ad-
dress of the analyzer such that its address conflicts with
one of the instruments connected to the 8757 SYSTEM
INTERFACE. For instance, if the source is set to 19 dec-
imal, do not set the address of the analyzer to 15.

Data can be sent to or received from any instrument on
the 8757 SYSTEM INTERFACE via passthru mode. LO-
CAL, REMOTE, and TRIGGER HP-IB messages do
not pass through the analyzer.

Program 3 listing

10 PRINTERIS1

20 ASSIGN @S8na TO 716

30 ASSIGN @Passthru TO 717
40 ABORT7

56 CLEAR @S8na

60  OUTPUT @Snz;“iP”

70 OUTPUT @Sna;"PT19”

80  OUTPUT @Passthru;“OPFA”
80  ENTER @Passthru;Min_freq
100 Min freq=Min freq/1.E49
110 OUTFUT @Passthru;*OPFB”
120 ENTER @Passthru;Max_freq
13¢ Max_freq=Max_freq/1.E+9
146 OUTPUT @Sna

15¢ PRINT “Frequency lmmits:”;Min freq;“to”;Max freq;*GHz"

160 INPUT “Start_frequency (GHz)7".Start_freq

170 INPUT “Stop_frequency (GHz)?”,Stap_freq

180 OUTPUT @Passthry;“FA"Start_freq;“GZ
FB”;Stop_freq;"GZ”

190 OUTPUT @Sna

200 END

Program 3 explanation

Line 10  Direct the printed output to the computer
CRT.

Line 20  Assign an I/O path to the address of the analyz-
er. {This is the analyzer’s control address).

Line 30  Assign an I/O path to the analyzer’s passthru
address. By communicating to this HP—IB ad-
dress, the computer will control a device con-
nected to the 8757 SYSTEM INTERFACE.

Line 40  Abort any transfers and clear the HP 1B inter-
face of the computer.

Line 50  Clear the HP—IB interface of the analyzer.

Line 60  Preset the analyzer and source.

Line 7¢  Tell the analyzer which device is controlled
through the analvzer's passthru address. In this
case, the source (device 19).

Line 80  Send a command to the source. Command it to
output its current start frequency.

Line 90  Read the start frequency from the source.

Line 100 Scale the start frequency to display it in GHz.

Line 110 Command the source to output its current stop
frequency.

Line 120 Read the stop frequency from the source.

Line 130 Scale the stop frequency to display it in GHz.
Line 140 Exit passthru mode by addressing the analyzer.
Line 150 Print the start and stop frequency.

Line 160  Get the start frequency from the user,

Line 170 Get the stop frequency from the user.

Line 180 Set the start and stop frequency of the source
to those given by the user.

Line 190 Exit passthru mode by addressing the analyzer.

Iine 200 End program execution.

Running program 3

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.



3. The computer presets the analyzer and the source,
reads the start and stop frequency of the source, and
displays it on the CRT of the computer. At preset,
the source defaults to the full frequency range of the
plug—in. The values read, then, represent the fre-
quency limits of this plug—in. When the computer
stops, it displays the prompt:

Start frequency (GHz)?

Enter a start frequency in the frequency range of the
plug—in and press [Continue].

4, The computer displays the prompt:
Stop frequency (GHZ)?

Enter a stop frequency in the frequency range of the
plug—in (but higher than the start frequency) and
press [Continve].

5. The computer sets the start and stop frequency of
the source to those you entered. The analyzer im-
mediately begins sweeping the frequency range you
defined.

6. Try deleting or “commenting out” line 190 in the pro-
gram. Now, when the nrogram ends, the analyzer
shows the message DATA PASSTHROUGH EXECUT-
ING and the display is frozen (not sweeping). To exit
passthru mode, type “OUTPUT 716” and press
[EXECUTE] on the computer. The analyzer displays
DATA PASSTHROUGH COMPLETE and begins sweep-
ing.

Points to remember: You must address the analyzer after
using passthru mode to return it to normal swept opera-
tion. Any command can be sent via passthru mode to any
instrument on the 8757 SYSTEM INTERFACE, and any
data can be read. Service requests and parallel polls do
not pass through the analyzer.

Program 4: cursor operations

To enhance the speed and accuracy of measurements, the
analyzer contains a built—in cursor that displays the fre-
quency and magnitude of a trace at any given point. To
make measurements even more efficient, the cursor may
be set to the maximum or minitmum point on the trace
simply by pressing a softkey. These cursor functions are
available via HP—IB commands.

With a computer, the cursor may be turned on and off,
its position (0 to n—1, where n is the number of points
per trace) set, its value and position read, and set to the
maximum or minimum point on the trace. The cursor
functions all apply to the active channel. You have com-
plete control over cursor operations via HP—IB.

Cursor programming is especially useful for measuring
parameters like flatness and maximum power, where you
are inferested in the highest and lowest point on the
trace. For measuring parameters such as 3 dB points and
other specific points (not a maximum or minimumy}, it is
more efficient to use either the cursor search functions
(available on the HP 87571 only) or to read the entire
trace and search for the points you need.

Program 4 listing

10 PRINTERIS1

20 Start_freq=.01

30 Stop_freq=20

40 ASSIGN @8naTO 716

50 ASSIGN @Passthru TO 717

60  ABORT7

70 CLEAR @Sna

80  OUTPUT @Sna;“IP”

90  OUTPUT @Sna;"PT19”

100  OUTPUT @Passthru; “FA”;Start_freq;“GZ
FB”:Stop_freq;“GZ”

105 OUTPUT@Sna

110  OUTPUT @Sna;*C2 CXOC”

120 ENTER @8Sna;Value, Posn

130 PRINT “Cursor reads ";Value;*dB at position™;Posn

140 INPUT “Desired eursor position (0..400)?”,New_posn

150 OUTPUT @Sna;*SC™INT(New_posn+.5}

160  OUTPUT @S8na;*0C”

170 ENTER @$Sna;Value,Posn

180 PRINT “Value at position™;Posn;“is 7; Value;“dB.”

190 INPUT “Cursor frequency (GHz)?",Cur_freq

200 New_posn=400*{{Cur freq—-Start_freq)/(Stop_freq—
Start_freq))

210 OUTPUT @8na;“SC™INT(New_posn+.5)

220 OUTPUT @Sna;*OC”

230 ENTER @Snpa;Value Posn

240 Cur_freq=Start_freq+(Stop_freq—Start_freq)*(Posn/400)

250  PRINT “Cursor reads ;Value;“dB at™;Cur_freq;“GHz.”

260 END

Program 4 explanation

Line 10  Direct the printed output to the computer
CRT.

Line 20  Define the start frequency of the desired sweep
in GHz.

Line 30 Define the stop frequency of the desired sweep
in GHz.

Line 40  Assign an I/O path to the address of the
anpalyzer.

Line 50  Assign an I/O path to the passthru address of
the analyzer,

Line 60  Abort any transfers and clear the HP—IB inter-
face of the computer.

Line 70  Clear the HP—IB interface of the analyzer.



Line 80

Line 90

Line 100

Line 105

Line 110

Line 120

Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210

Line 220

Line 230
Line 240

Line 250

Line 260
8

Preset the analyzer and source. This sets the
number of points per trace to 401,

Tell the analyzer which instrument is controlled
through the passthru address (19 is the source).

Command the source to set a start frequency of
0.01 GHz and a stop frequency of 20 GHz.

Turn passthru mode off. Allow analyzer display
to update.

Set the cursor to the maximum point on chan-
nel 2 and command the analyzer to output the
cursor’s value and position.

Read the value and position of the cursor.

On the computer CRT, print the value and
position of the cursor.

Get the new cursor position from the user. In-

put should be between ¢ and 400.

Set the cursor to the new cursor position cho-
sen by the user. The INT function truncates
instead of rounding, so add 0.5 to the cursor
position before making it an integer.

Command the analyzer {o output the cursor’s
value and position.

Read the value and position of the cursor at its
new position.

Print the cursor’s value and position on the
computer CRE

Get the new cursor frequency from the user. It
must be within the frequency range of the
sweep selected.

Calculate the position of the cursor from its
frequency and the start and stop frequencies of
the current measurement.

Set the cursor o the desired position.

Command the analyzer to output the cursor’s
value and position.

Read the cursor’s value and position.

Calculate the cursor’s actual frequency from its
position and the start and stop frequencies of
the current measurement. You can easily pro-
gram other start and stop frequencies by fol-
lowing the example in program 3.

On the computer CRT, print the value and ac-
tual frequency of the cursor.

End program execution.

Running program 4

1. Clear the program memory of the computer and type
in the program.

Press [RUN] on the computer.

3. The computer turas on both channels and sets chan-
nel 1 to reflection (input A) and channel 2 to trans-
mission (input B). The cursor is positioned to the
maximum point on the channel 2 trace, and ifs value
and position are read and displayed. At preset, the
number of points per trace is 401.

4. The computer displays the prompt:
Desired cursor position (0..400)?

Type in a number between 0 and 400 and press [Con-
tinue]. A position of O represents the left side of the
analyzer’s CRT (lowest frequency} and 400 represents
the right side of the CRT (highest frequency). The
position is set, and the cursor’s value and position
are read and printed on the CRT of the computer.

5. The computer stops and displays the prompt:
Cursor frequency (GHz)?

Enter a frequency within the current start and stop fre-
quencies of the measurement (0.01 to 20 GHz). The
nearest cursor position is calculated and set. The cursor’s
value and position are read, and the actual cursor fre-
quency is calculated from the cursor’s position.

Note: The original desired frequency and the actual cur-
sor frequency are usually different. Because there are
only 401 possible cursor positions, some frequencies can-
not be set exactly.

To use more points per trace when using the HP 8757D,
modify line 80 to be "IP SP801” for 801 points, Then
modify “400” in lines 140, 200, and 240, to "800”.

Program 5: read a single value

Measurements often require that a single value be read
at a CW frequency, particularly when extremely good fre-
quency accuracy and resolution are required.

The analyzer is able to read and send a single reading of
any measurement channel, via HP—IB, to the computer.
The OUTPUT VALUE (OV) command operates on the
active channel and causes the analyzer to send one read-
ing of measurement data. Even when the analyzer is in
normalized mode (MEAS—MEM), the OV command
sends the measured, not the normalized, data. This com-
mand, like the OUTPUT DATA command in program 6,
can operate with either ASCII or fast binary formats.

Program S listing

10 PRINTERIS1

20 ASSIGN @SnaTO 716

30  ASSIGN @Passthru TO 717
40  ABORT7

50 CLEAR @Sna

60  OUTPUT @Sna;“IP”



70 OUTPUT @Sna;“PT19”

80 OUTPUT @Sna;"SW0”

90  Freq=2

100 Freq_ step=.1

110 QUTPUT @Passthru;“CW™ Freq;“GZ SF”;Freq_step;*GZ”
120 QUTPUT @Sna;“CIiIAY

130 FORI=1TO21

140 OUTPUT @S8na;“0OV”

150 ENTER @$%na;Value

160 PRINT L*: “ Value;“dB at™;Freq;“GHz”
170 QUTPUT @Passthra;“CW: UP”

180 Freq=Freq+Freq_step

190 NEXTI

200  OUTPUT @Passthra;“FA2GZ FBAGZ”
210 OUTPUT @8na;“SW1”

220 END

Program S explanation

Line 10 Direct the printed output to the computer
CRT.

Line 20 Assign an I/O path to the address of the
analyzer.

Line 30 Assign an I/O path to the passthru address of

: the analyzer.

Line 40  Abort any transfers and clear the HP 1B inter-
face of the computer.

Line 50  Clear the HP—IB interface of the analyzer.

Line 60  Preset the analyzer and source.

Line 70 Tell the analyzer which instrument is controlled
through the passthru address (19 is the source).

Line 80  Put the analyzer in non—swept mode. This step
is necessary when you read single values. After
receiving this command, the analyzer stops up-
dating its display.

Line 90  Define a start frequency for further measure-

ments (in GHz).
Line 100 Define a frequency increment (in GHz).

Line 110 Put the source into CW mode at the start fre-
quency, and set its frequency step size to that
of the frequency increment.

Line 120 Command the analyzer to measure reflection
{(input A) on channel 1. This statement also
causes the analyzer to exit passthru mode.

Line 130 Make 21 measurements, at equally spaced CW
frequencies.

Line 140 Command the apalyzer to send the current
reading of channel 1 (the active channel) to the
computer. The reading is taken immediately.

Line 150 Read the value. In this instance, no format has
been defined so the default format of ASCII is
in effect.

Line 160 Print the measurement number, the reading,
and the frequency on the computer CRT.

Line 170 Command the source to increment the CW fre-
quency by the step size set earlier (line 90).
This is a very fast way of setting a series of
equally spaced frequencies.

Line 180 Increment the variable that contains the cur-
rent frequency. This variable is only used for
printing the current frequency at each repeti-
tion of the loop.

Line 190 End of the loop.

Line 200 Command the source to sweep from 2 to 4
GHz. The source exits CW mode and returns
to start/stop mode.

Line 210 Command the analyzer to return to swept
mode. The analyzer again updates the trace
mformation on the CRT. This command also
exits passthru mode.

Line 220 End program execution.

Running program 3

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. The source frequency is set immediately to 2 GHz
and the computer begins reading reflection (input A)
on the analyzer and printing the measurements. After
21 readings, the program ends.

Program 6: trace transfer

One feature that sets the HP 8757D/E apart is its ability
to transfer an entire measurement trace to a computer at
very high speed. A complete, high—resolution (0.01 dB),
401 --point measurement can be sent to the computer in
35 milliseconds (binary format) or 800 milliseconds
(ASCII format). Transfer time will be less for fewer
points per trace, and greater for more points per trace.

The analyzer gives you complete flexibility when reading
measurement traces via HP—IB. You can read from the
active channel and you can read the stored memory trace,
the current measurement trace, or the normalized trace
(measurement—minus—memory). In addition, the
memory trace can be written back to the analyzer, allow-
ing you to save and restore calibration traces via HP—IB.

9



With trace transfer measurements, some frequency reso-
fution is sacrificed for measurement speed. The number
of points per trace can be programmed to control the
resolution across the frequency range being swept. If you
are measuring a device that changes very rapidly with
frequency, it is possible to miss very narrowband re-
sponses that occur between measurement points if the
resolution is low. For these cases, the measurement
should be made at a higher resolution. The trace transfer
method of measurement is much faster than CW point—
by—~point measurements.

Program 6 listing

10 ASSIGN @Sna TO 716

20 ASSIGN @Fast_sna TO 716, FORMAT OFF
30 ABORT7

46 CLEAR @Sna

50 OQUTPUT @Sna;"IP”

60 DIM Ascii_dat{(:400)

70 INTEGER Bin_dat(0:400)

80  OUTPUT @Sna;“Cl1A CZIB”

90 WAIT1

100 OUTPUT @Sna;*FDO C10D”

110 ENTER @Sna;Ascii_dat(*)

120 OUTPUT @Sna;“C1WM”;Ascii_dat(*)
130 PAUSE

140 OUTPUT @Sna;“FD1 C20D”

150 ENTER @Fast_sna;Bin_dat(*)

160  OUTPUT @8na USING “# K™, “C2WM”
170 OUTPUT @Fast_sna;Bin_dat(*)

180 PAUSE

190 FORI=0TO 400

200 Bin_dat(I)=(I MOD 100)

210 NEXTI

220 OUTPUT @8na;*C2C0 CIMY™

230 OUTPUT @Sna USING “# K™ “FD1 WM”
240 OUTPUT @Fast_sna;Bin_dat(™)

250 QUTPUT @Sna;“AS”

266 END

Program 6 explanation

Line 10  Assign an I/O path to the address of the
analyzer.

Line 20 Assign another I/O path to the address of the
analyzer, to be used for fast binary transfers.

Line 30 Abort any transfers and clear the HP—1B inter-
face of the computer.

Line 40  Clear the HP—IB interface of the analyzer.

Line 50  Preset the analyzer and the source. This sets
the number of points per trace to 401.

Line 60  Dimension an array to hold a trace in ASCH
format. An array is 401 elements (0 to 400, in-
clusive).

Line 70  Dimension an array to hold a trace in binary-

format. It is aiso 401 elements.
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Line 80

Line 90

Line 100

Line 110

Line 120

Line 130
Line 140

Line 150

Line 160

Line 170

Line 180
Line 190

Line 200

Line 210
Line 220

Line 230

Line 240

Set channel I to reflection {input A) and chan-
nel 2 to transmission (input B).

Wait for the source to sweep a few times, to
insure the traces contain valid data, When you
command the analyzer to output a {race, it re-
sponds immediately.

Set the format to ASCII and command the ana-
lyzer to output the channel 1 measurement
trace data.

Read the measurement trace. Note the use of

“an asterisk (*) to designate the entire array.

Write the measured trace back to the trace
memory of channel 1. Reading the measure-
ment trace and storing it into the memory trace
is equivalent to executing the MEAS _MEM
function (SM).

Temporarily stop program execution.

Set the format to binary and command the ana-
Iyzer to output its channel 2 measurement
trace.

Enter the measurement trace through the [/O
path that suspends formatting. This technique
is useful for reading data from the analyzer at
the highest possible speed.

Command the analyzer to accept the trace into
its channel 2 memory. Note the suppression of
the normal carriage return/line feed sequence
by the “#,K” format. If the cr/f isn’t sup-
pressed, the analyzer assumes the first data
point is null.

Send the trace to the analyzer, again through
the I/O path that suspends formatting.

Temporarily stop program execution.

Set up a loop for all 401 measurement points
read from the analyzer.

Calculate an arbitrary function and fill the
binary data array. This function has no particu-
Iar meaning, but represents some special cal-
ibration data (such as a short/open average).

End of the loop.

Turn off channel 2 and command channel 1 to
display the trace memory data.

Set the format to binary (redundant, but good
practice) and command the analyzer to accept
the following trace to channel 1 memory.
Again, suppress the cr/lf sequence at the end of
the line.

Write the trace to the memory through the I/O
path that suspends formatting.



Line 250 Command the analyzer to autoscale the current
display, which is the memory trace just written.

Line 260 End program execution.

Running program 6

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. Watching the analyzer CRT, you will see DATR DUMP
TO HP—IB when it begins sending trace data to the
computer, and DATA DUMP TO TRACE MEMORY
when the computer sends the data back. The transfer
takes about 800 milliseconds each way (ASCII trans-
fer).

4. ‘Watching the analyzer CRT, press [Continue] on the
computer. The computer again reads and writes a
trace of data, and the analyzer displays the same
messages. The transfer is very fast, about 35 millisec-
onds each way (binary format).

5. Press [Continue] on the computer. The computer
calculates an arbitrary function and sends if to a trace
memory of the analyzer, where it is autoscaled and
displayed. This function (a sawtooth pattern) has no
significance. Tt represents a special calibration irace,
such as a short/open average. With a computer, the
analyzer measurement system may be calibrated over
several different frequency ranges and changed from
one to another very quickly, without re—calibration.

When writing memory traces in ASCII format, be sure to
set the analyzer to ratio or single—input measurements
before sending the trace. If you wish to transfer a higher
resolution trace, modify line 50 to be “IP SP801” for 801
points. Then modify the “400” in Bnes 60, 70, and 190, to
“8007.

Program 7:
command

using the TAKE SWEEP

To make measurements as quickly and efficiently as pos-
sible, it is often necessary to synchronize the source with
the analyzer. The TAKE SWEEP command gives the
analyzer the ability to command the source to make a
specified number of complete sweeps (1 to 255). This
command is especially useful when using the trace trans-
fer method of reading data from the analyzer.

To use the TAKE SWEEFP command, place the analyzer
in non—swept mode (SW0). Then give the TAKE
SWEEP command with the number of sweeps desired
(TSd). At the end of the specified number of sweeps, the
analyzer informs the computer of the completion of this
operation by setting a bit in its status byte.

The computer can detect this event in two ways:

¢ Monitor the status byte continuously until the bit is set
{polling).

« Let the analyzer generate a service request {SRQ) and
interrupt the computer.

Table 1 is a diagram of the status bytes of the analyzer. It
shows all of the bits that can be used to either monitor or
interrupt the computer. In this program, bit 4 (decimal
value 16) is used to signal operation complete (all of the
sweeps specified by the TAKE SWEEP command have
been completed.)

When you follow the take sweep command with an out-
put statement, such as OUTPUT DATA (OD), the data
is sent immediately, not after the instructed number of
sweeps. The two approaches mentioned overcome this by
letting us send the data at the end of the specified num-
ber of sweeps, notimmediately. A third approach is to use
the sweep hold mode (SW2) instead of the non—swept
mode (SW0). In this mode the analyzer will prevent any
HP-IB operations until the completion of the TAKE
SWEEP command.

Program 7 listing

10 DIM Ascii_dat(0:400)

20 ASSIGN @8na TO 716

30 ASSIGN @Passthru TO 717

40 ABORY' 7

50 CLEAR @3na

60 OUTPUT @8Sna;“IP”

70 QUTPUT @Sna;"PT19”

&0 OUTPUT @Passthru;“ST250MS”
90 OUTPUT @8na;“C2C0 IB”

100 OUTPUT @8na;"SW0 CS RM16”
110 QUTPUT @8Sna;*T810”

120 Stat=SPOLL(@8na)

130 IF BIT(Stat,4)=0 THEN 120

140 OUTPUT @8na;“CIOD”

150 ENTER @Sna;Ascii_dat(*)

160 OUTPUT @Sna;"SW1”

170 PAUSE

180 OUTPUT @8na;"SW0 CS RM15”
190 ONINTR 7 GOTO Srq_recv

260 ENABLE INTR 7:2

210 OUTPUT @Sna;*I810”

220 GOTO 220

230 Srg_recv:!

240 Stat=SPOLL{@5na)

250 OUTPUT @Sna;“RMO”

260 OUTPUT @Snz;“C10D”

276 ENTER @Sna;Ascii_dat(*}

286 OUTPUT @8na;*SW1”

290 END

Program 7 explanation

Line 10  Dimension an array large enough to hold a
trace of data (401 points).

Line 20  Assign an 1/O path to the address of the
analyzer.

Line 30 Assign an I/O path to the passthru address of

the analyzer.

11



Line 40

Line 50
Line 60
Line 70

Line 80

Line 90

Line 100

Line 110
Line 120

Line 130

Line 140

Line 150
Line 160

Line 170
Line 180

Line 190

Line 200

12

Abort any transfers and clear the HP—IB inter-
face of the computer.

Clear the HP —IB interface of the analyzer.
Preset the analyzer and source.

Tell the analyzer which device is controlled
through the passthru address. Address 19 be-
longs to the sweeper.

Set the source to 250 milliseconds per sweep.

Turn off channel 2 of the analyzer and select
transmission (input B) for display on channel 1.

Put the analyzer into non—swept mode. Clear
the status register of the analyzer. Set the re-
quest mask to 16 {bit 4) so that the analyzer
will set bit 4 ("operation complete”) at the
completion of the TAKE SWEEP command.
Table 1 has a description of all bits in the status
bytes.

Command the analyzer to take 10 sweeps.

‘Wait for the 10 sweeps to completed by reading
the analyzer status byte.

Test the status byte to see if bit 4 is set. If it is,

then 10 sweeps have been completed. If bit 4 is
not set, then continue to read and test the sta-

tus byte until it is set.

Command the analyzer to output the channel 1
trace data.

Read the trace data.

Return the analyzer to swept mode. The dis-
play now updates continuously.

Temporarily stop program execution.

Put the analyzer into non—swept mode. Clear
the status register of the analyzer. Set the re-
quest mask to 16 (bit 4, OPERATION COM-
PLETE) so that the analyzer will send the
computer a service request (SRQ) at the
completion of the TAKE SWEEP command.
This is the same as in line 100 except we will
look for interrupts this time.

Define the routine to be executed when the
SRQ is received from the analyzer. The label
“Srg_recv” is equivalent to line 230.

Turn on interrupts in the computer. Specifical-
ly, allow an HP—1B service request to interrupt
the computer. See the BASIC Language Refer-
ence of the computer for more detail about
HP-IB programming.

Line 210

Line 220

Line 230

Line 240

Line 250

Line 260

Line 270

Line 280

Line 290

Command the analyzer to take 10 sweeps.

Wait for the SRQ from the analyzer by putting
the computer into a tight loop. If a PAUSE
statement were used, the computer would not
respond to interrupts.

The computer begins execution here after re-
ceiving the SRQ from the analyzer.

Read the status byte of the analyzer. This ac-
tion clears the SRQ flag of the analyzer.

Digable interrupt generation from the analyzer.

Command the analyzer to output the channel 1
data trace.

Read the channel 1 trace.

Return the analyzer to swept mode. The ana-
lyzer display begins updating continuously.

End of execution.

Running program 7

1.

Clear the program memory of the computer and type
in the program.

Press [RUN] on the computer.

The computer first presets the analyzer and source. It
then sets the source to 250 milliseconds per sweep,
and sets the analyzer to display transmission on chan-
nel 1.

The computer commands the analyzer to take 10
sweeps and polls the analyzer status byte to deter-
mine when they were completed. The computer reads
a trace from the anaiyzer. Just before the trace is
sent, you should see the display “freeze” as the
TAKE SWEEP command is completed.

Press [Continue], and the computer again tells the
apalyzer to take 10 sweeps. This time the computer
receives an interrupt after the last sweep. The com-
puter sits in a loop (line 220) and waits until the ana-
lvzer signals completion of the TAKE SWEEP
command. In this segment of the program, you
should not see the display “freeze” at all. Immediate-
Iy after it receives the interrupt, the computer puts
the analyzer back into swept mode. This method of
sensing the end of a TAKE SWEEP command via an
interrupt is more time—efficient than the polling
method previously used because the computer ¢can be
doing something else during the 10 sweeps.



Table 1. HF 8737D/E Status Byte Descriptions

STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A Request SRQon SRQ on SRQon SRQon SRQon SRQ on Any
Service HP-1B Operation | Softkey Only | Changein Numeric Front Panel
Functi {(SRQ) Syntax Error | Complete Pressed Extended Entry Key Pressed
netion (Sweep, Plot Status Byte | Compieted
or Print) (HP-1Bor
Front Panel}
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A SRQon SRQ on SRQon SRQ on SRQon SRQon SRQ on Self
Functi Detector Front Panel | LunitTest Action Knob Operation | Test Failure
netton Uncal Preset or Failed? Requested Activity Failed?
Power—on not possible
1. HP 8757D only.
To use the sweep hold mode, modify line 100 to “SW2” 13¢  Wait_srq: !
and delete lines 120 and 130. The program will wait at 140 ENABLE INTR 7;2
line 140 until the 10 sweeps are completed. Whenever 150 GOTO 150
practical, use the service request interrupt to sense the 160 Srg_reov:!
end of a TAKE SWEEP command. In fact, you can use 170 Stat=8POLL(@Sna)
the time to do plotting or printing of data, instead of sit- 180 OUTPUT @Sna;"OK”
ting in a loop. Service requests are also useful for other 190 ENTER @Sna;Key code
events, as demonstrated by the next program. 200 SELECT Key code
210 CASE =32
. 220 PRINT “Calibration #1"
Program 8: programming the softkeys 230 CASE =8
240 PRINT “Test #1”
The analyzer has eight screen—labeled ssaftkeys that 250 CASE =0
make your measurements faster and easwr..Under HP— 260 PRINT “Calibration #2”
1B coptrol, you can re—label the softkeys with any an- 10 CASE =16
notation and sense when they are pressed. 280 PRINT “Tost #2”
Use the softkeys to branch to special measurement pro- 290 CASE =41“ .,
grams. By making full use of the softkeys, your automatic 300 PRINT “Abort measurement
system may not need a normal computer keyboard at all, 310 GOTO 360
making it as easy 10 use as a manual instrument. 320 CASE ELSE
330 PRINT “*** undefined ***”
340 END SELECT
Program 8 listing 350 GOTO Wait_srg
360 END

10 PRINTERIS 1

20 ASSIGN @Sna TO 716

30 ABORT 7

40 CLEAR @Sna

50 OUTPUT @Sna;“IP*

60 OUTPUT @Sna;“CS RM8”

70 ONINTR 7 GOTO Srq_recv

80 OUTPUT @Sna;“WK1 CAL 17
90 OUTPUT @Sna;“WK2 TEST 17

106 OUTPUT @8Sna;"WK3 CAL 27
116 OUTPUT @Sna;"WK4 TEST 27
120 OUTPUT @Sna;"WKS ABORT”

Program 8 explanation

Line 10
Line 20

Line 30

Line 40
Line 50

analyzer.

Preset the analyzer and source.

Direct output to the CRT of the computer.
Assign an I/O channel to the address of the

Abort any transfers and clear the HP—IB inter-
face of the computer.

Clear the HP~1B interface of the analyzer.

13




Line 60

Line 70
Line 80

Line 90

Line 100
Line 110
Line 120
Line 130

Line 140
Line 150

Line 160

Line 17_0

Line 180

Line 190
Line 200
Line 210

Line 220
Line 230
Line 240
Line 250
Line 260
Line 270

Line 280
Line 290

Line 300
Line 310
Line 320

14

Set the request mask to interrupt the computer
whenever a softkey is pressed (bit 3). See
Table 1 for the description of the status bytes.

Define the line that the computer will go to
whenever it receives an interrupt.

Label softkey 1 with “CAL 1”. Softkey 1 is the
softkey at the top of the CRT.

Labe] softkey 2 with “TEST 17,
Label softkey 3 with “CAL 2”.

Label softkey 4 with “TEST 2”.
Label softkey 8 with “ABORT™.

Line label for routine that waits for an inter-
rupt,

Turn on the SRQ interrupts in the computer.

Wait for the interrupt in a tight loop. If PAUSE
were used, the interrupts would not be active.

Line label for the routine that services the in-
ferrupts.

Serial poll the analyzer. Reading the status byte
of the analyzer clears the SRQ. The CLEAR
STATUS (CS) command could also be used.

Command the apalyzer to output the key code
of the last key pressed.

Read the key code.
Multi—way branch on key code value.

I the key code is 32, then softkey 1 was
pressed.

Print an appropriate message.
If the key code is 8, then softkey 2 was pressed.
Print an appropriate message.
If the key code is 0, then softkey 3 was pressed.
Print an appropriate message.

If the kevy code is 16, then softkey 4 was
pressed.

Print an appropriate message.

If the key code is 41, then softkey 8 was
pressed.

Print an appropriate message.
Exit the program by jumping to the ead.

1f the key code doesn’t match any of the pre-
ceding codes, another key was pressed. In this
case, the key code has to be for softkey 5, 6, or
7 (key codes 14, 38, or 40) since these are the
only other keys that can interrupt the
computer.

Line 330
Line 340
Line 350

Print an appropriate message.
End of multi—way branch.

Re—enter the program at the “Wait_srq” label.
At that point, the interrupts are re-—emnabled
and the computer waits for another SRQ.

Line 360 End program execution.

Running program §

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

After the computer presets the analyzer and source,
it writes the softkey labels on the analyzer CRL
When the first key label is written, the analyzer labels
it and blanks the other softkey labels. Since all labels
except softkeys 5, 6, and 7 are given new labels, soft-
keys 5, 6, and 7 remain blank.

4, Press any key on the analyzer except the [ABORT]
softkey. Pressing a softkey causes a message to be
printed on the CRT of the computer. Note that soft-
keys 5, 6, and 7 generate an interrupt, even though
they weren’t labeled. No other keys of the analyzer
generate an interrupt, because of the SRQ mask spe-
cified. Because the analyzer is in remote mode, noth-
ing is changed by pressing its keys.

5. Press the [ABORT] softkey to end program execu-
tion.

In this example, the service request mask was set to inter-
rupt the computer whenever a softkey was pressed.
Another bit in the mask causes an interrupt to be gener-
ated when any key is pressed.

Because the analyzer was left in remote mode, it didn’t
respond to any keys pressed on its front panel. In some
applications it is useful to put the analyzer into local op-
eration, so that it can be controlled from the front panel
and still generate interrupts whenever a key is pressed.

Program 9: CRT graphics

For applications requiring diagrams, drawings, or limit
lines, the CRT of the analyzer may be written to as if it
were a Hewlett—Packard plotter. By defining the analyzer
as the plot device used by the computer, you can even
use the special plotting statements built into the comput-
er, such as MOVE, DRAW, PEN, AXES, VIEWPORT,
etc.

This program draws a connections diagram for a hypo-
thetical test system measuring an amplifier. It will blank
the analyzer’s standard display containing the graticule,
annotation, and softkeys so that we have a blank CRT.
Figure 2 shows what the CRT should look like when the
program is done. Since the program involves drawing
many lines, it will use the BASIC data statement to more
efficiently store where to draw lines.



For fast, easy—to—use graphics, the graphics memory of
the HP 8757D/E is divided into seven “pages” of 500
words and an eighth page of 4000 words. One vector re-
quires two words. Each of the pages may be selected to
receive data, and be turned on and off independently.
You can keep different drawings in each of the graphics
memory pages and simply turn on the drawing you need
by turning on the appropriate page. Each page may also
be erased independently.

To use the graphics capability of the HP 8757D/E, first
define the passthru address to be one digit less than the
analyzer's control address. If the analyzer’s address is 16,
its graphics address is 15. To the computer, the CRT of
the analyzer looks like a plotter connected to the 8757
SYSTEM INTERFACE.

CONNECTION DIAGRAM

DUT
™~

L

Figure 2. The CRT Graphics Display

Program 9 listing

10 ASSIGN @8Sna TO 716

20 ASSIGN @Passthru TO 717

30 ABORT 7

40 CLEAR @Sna

50 OUTPUT @Sna;*TP BL5 PT15”

50 GINIT

70 PLOTTER IS 717,“HPGL”

80 WINDOW (,2624,6,2047

90 CLIP 0,2500,0,2000

100 OUTPUT @Passthru;“EP; GPL1; DF”

136 PEN3
126 GRID 160,100
136 PEN 10

146 RESTORE Graphix
150 REPEAT

160 READ Pen_mode$, XY
170 SELECT Pen_mode$
180 CASE “D”

190 DRAWXY

200 CASE “M”

216 MOVEX)Y

220 END SELECT

230 UNTIL Pen_mode$=*E”

240 MOVE 600,1600

250 OUTPUT @Passthru USING “K”;“SI0.28,0.34;
LBCONNECTION DIAGRAM”;CHRS(3)

260 MOVE 1200,250

270 LABEL “DUT”

280 Graphix: !

290 DATA “M”,300,800,D,1100,800,“13”,1100,1100,
“13",300,1100

300 DATA “D”,300,800,“M",800,800,“D”,800,110C

310 DATA “M”,1500,800,“D",2300,800,D7.2300,1200,
“1>7,1500,1200

320 DATA “D”,1500,800,“M"”,1950,800, “D",1950,1200

330 DATA “M”.875,850,D”,875,500,“D",1200,560

340 DATA *“M",1400,500,“D”,2850,500,“D",2050,850

350 DATA “M”,1200,400,“D”,1400,500,“D™,1200,
600,D”,1200,400

360 DATA “E”,0,0

370 END

Program 9 explanation

Line 10  Assign an I/O path to the address of the
analyzer.

Line 20  Assign an I/O path to the passthru address of
the analyzer.

Line 30 Abort any transfers and clear the HP 1B inter-
face of the computer.

Line 40  Clear the HP—IB interface of the analyzer.

Line 50  Preset the analyzer and blank the CRT display.
Define the CRT graphics as the target of
passthru commands. The graphics address is
always one less than the analyzer's HP—1B ad-
dress.

Line 60  Initialize the graphics. This sets a default line
type, scale, and clipping limits in the computer.
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Line 70

Line 80

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210

Line 220

Line 230

Line 240
16

Define the analyzer CRT as the plot device and
tell the computer that it is an HP—GL
(Hewlett—Packard Graphics Language) device.

Scale the plotting area to the entire CRT. The
numbers are the corners of the CRT (the CRT
is described in the Operating Reference.)

Define the soft clip area to maintain a clean
display.

Erase all graphics pages. Turn on graphics page
1 to ensure that the graphics start in it. Set the
display to monochrome default colors.

Select to plot with pen 3, dim green.

Plot a grid on the CRT. These are 100 by 100
graphic units per square, giving you an indica-
tion of where the X and Y coordinates are on
the CRT.

Select to plot with pen 10, the brightest intensi-
ty for the analyzer CRT.

Define where to start looking for data. Here
we’ve indicated that the data starts at the line
label “Graphix”, which is line 280. This ensures
that we always start at the right data statement,

Define the beginning of a loop.

Read three items from the data statement.
“Pen_mode$” is a one character string indicat-
ing whether we should move (M), draw (D), or
end (E) the plotting. X and Y are the plotting
coordinates.

Multi—way branch on the “Pen_mode$” value.
If “Pen_mode$” is “D”, then we want to draw.

Draw to coordinates X,Y.

If “Pen_mode$” is “M”, then we want to move.
Move to coordinates X, Y.

End of multi—way branch.

End of the repeat loop. Repeat lines 160
through 220 again if “Pen_mode$” isn’t “E”. If
it was, then we are done plotting the data in
the data statements.

Move the pen to title our display.

Line 250

Line 260

Line 270

Line 280

Line 290

Line 360

Line 310

Line 320

Line 330

Line 340

Line 350

Line 360

Line 370

Title the display with the label “CONNEC-
TION DIAGRAM?”. This shows one way to
label the analyzer display by using its internal
character set. To do this, we must first specify
which set to use via the SI command. This spec-
ifies the width and height respectively of each
character and is similar to the computer’s
CSIZE instruction. We indicate what the label
is with the LB command and follow it with the
label. We must terminate the label with an
“end—of ~text” (ETX) character (a byte equal
to a binary 3.)

Move the pen to label our device under test
(DUT).

Eabel the DUT using the computer’s LABEL
statement. Notice the difference between this
label and the one generated in line 250. First,
the intensity is less. Second, the characters look
more round and smooth. This is because the
computer generates each character by plotting
several small strokes (more than the HP
8757D/E’s internal CRT does for its charac-
ters.) This means that you will also use much
more graphics memory than with the internal
character set.

Define the start of the data statements contain-
ing our plotting information for all of the lines
on the CRT. While these may be less legible
than lots of MOVEs and DRAWS, it is more
efficient programming,.

This data statement draws the outline of the
source,

This data statement draws the RF plug—in.

This data statement draws the outline of the
analyzer.

This data statement draws the CRT of the ana-
lyzer.

This data statement draws the connections
from the source 1o the DUT.

This data statement draws the connections
from the DUT 1o the analyzer.

This data statement draws the DUT (an
amplifier.)

This data statement indicates the end of our
plotting. The X and Y values are needed here
only for the read statement in line 160,

End program execution,



Running program 9

1. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

3. After the analyzer and source are preset, the CRT
will be blanked. First a grid is plotted on the CRT.
While this isn’t necessary for our connection diagram,
it does give you a good indication of where the X
and Y coordinates are on the analyzer's CRL

4. All of the lines are plotted on the analyzer’s CRT.
These are just a sequence of MOVEs and DRAWS5 as
specified by the data statements. If brighter lines are
desired, draw each line twice.

5. Finally the labeling is added. The label “CONNEC-
TION DIAGRAM?” is done using the analyzer CRT’s
internal character set. The “DUT” label uses the
computer’s character set. The significant differences
are that while using the computer’s LABIL state-
ment is easier, it also takes a lot more graphics
memory than the internal character set. This can be-
come very important is you have several labels or
want to have several hookup diagrams.

In this example, only graphics page 1 is used. You can
independently control up to 7 separate pages of graphics
information. If you write too much information into one
page, it overflows into the next page.

When a graphics page is selected, the first location of
memory that receives information (identified by the
“pointer”) is reset to the beginning of the page. Thus, as
information is wriiten into the page, the old information
is destroyed. If we were plotting a line, this would appear
as a new frace overwriting an old one.

Program 10: learning the
instrument state

Being able to save a specific instrument state is helpful
when it is needed several times in a test or measurement
procedure. You can save the instrument state by manually
logging the important analyzer and sweeper parameters,
such as start/stop frequency, sweep time, number of trace
points, scale per division, and display format, then re—in-
put them at the appropriate time. A simpler approach is
to save the instrument state in one of the nine internal
save/recall registers of the analyzer/source combination,
then recall it when needed.

You have two additional options with HP—IB: the
interrogate function and the learn string. With the output
interrogated parameter function (OP), you can selectively
interrogate the values of all functions that have aumeric
values (such as frequency and number of trace points.)
This function operates the same in both the analyzer and
the source. It is illustrated in program 3 where the source
start and stop frequencies are interrogated in lines 80
through 130.

For a more thorough approach, use the learn string func-
tions of the analyzer and source. Learn string describes
the present instrument state and is similar to one of the
internal save/recall registers. For the analyzer, the learn
string also includes all of the global parameters, but does
not include limit line information. Once an instrument
state is learned, the analyzer and source states can be
restored at any later time. The following program demon-
strates bow to both learn and restore the instrument
states of the HP 8757Dand the HP 8350B Sweep Oscilla-
tor by using their learn string functions. If you use the
HP 8757E or the HP 8340B or 83418 Synthesized Sweep-

-ers, perform the modification described at the end of

“Program 10 Explanation™.

Program 10 listing

10 OPTION BASE 1

20 DIM Lswpr${90],Lsnas${150]

30 ASSIGN @8Sna TO 716

40 ASSIGN @Passthru TO 717

30 ABORT 7

60 CLEAR @Sna

70 OUTPUT @Sna;“PT19;”

80 LOCAL @Spa

90 INPUT “SET UP SYSTEM, PRESS CONTINUE", A3

100 QUTPUT @8na;*OL”

110 ENTER @8na USING “#,300A":Lsna$

120 OUTPUT @Passthru;“OL”

130 ENTER @Passthru USING “#,90A7 1 swpr$

140 QUTPUT @8na;“TP”

150 INPUT “TO RESTORE SETUP, PRESS CON-
TINUE” A$

166 QUTPUT @Sna USING “2A,300A7:“I1” 1sna$

170 OUTPUT @Passthru USING “2A,90A"“IL7, Lswpr$

180 OUTPUT @8na

190 1.OCAL @S8na

200 END

Program 10 explanation

Line 10 Define the first element of any array to be at
index number 1.

Line 20 Dimension two strings large enough to hold the
learn strings of the source (90 bytes) and the
analyzer (300 bytes).

Line 30 Assign an I/O path to the address of the
analyzer.

Line 40  Assign an I/O path to the passthru address of
the analyzer.

Line 50  Abort any transfers and clear the HP 1B inter-
face of the computer.

Line 60  Clear the HP~1B interface of the analyzer.

Line 70  Tell the analyzer which device is controlled
through the passthru address. Address 19 be-
longs to the source.

Line 80  Set the analyzer and source to local mode.

17



Line 90

Line 100
Line 110

Line 120
Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190
Line 200

Prompt the user to set up the system and wait
for the Continue key press.

Program the analyzer to output its jearn string.

Read the analyzer learn string into the string
“Lsna%”. Notice the “#,150A" format. The

HP 87570 learn string is 150 contiguous binary
bytes that does not end with a cr/lf (since these
could actually be part of the learn string in-
formation). The computer must read all 300
bytes and this format ensures that it will.

Program the source to output its learn string.

Read the source learn string into the string
“Lswpr”. Notice the “#,90A” format. As on
line 110, the computer must read the entire
source learn string. For the HP 8350B Sweep
Oscillator, it is 90 bytes long.

Preset the analyzer and source to clear the
instrument states.

Prompt the user and wait for the [Continue]
key press.

Program the analyzer to accept its learn string,
then send the learn string. Notice the
“2A,300A" format ensures that the IL com-
mand and the 300 bytes of the learn string are
sent continuously. The HP 8757D expects the
learn string to start immediately after the IL
command.

Program the source to accept its learn string,
then send the learn string. Notice the “2A, 904"
format. As on line 160, this ensures that the
source learn string is sent properly.

Re—address the analyzer to exit passthru mode
and continue sweeping.

Set the analyzer and source to local mode.

End of execution.

Running program 10

I. Clear the program memory of the computer and type
in the program.

2. Press [RUN] on the computer.

The computer stops and displays: SET UP SYSTEM,
PRESS CONIINUE.

Adjust the analyzer and source to a preferred instru-
ment state, then press [Continue] on the computer.

4. The computer will save the learn strings of both the
analyzer and the source. After completing this, the
analyzer and source will be preset to destroy your
original instrument state.

18

5. The computer stops and displays: TO RESTORE
SETUP, PRESS CONTINUE.

Press [Continue] on the computer. The computer will
restore your original instrument state via the two learn
strings. Verify on the displays of the analyzer and the
source that your instrument state has been restored.

This example is designed to work with the HP 8757D,
which has a learn string of 300 bytes, and the HP 8350B
Sweep Oscillator, which has a learn string of 90 bytes. To
modify the program to work with the HP 8757E, which
has & learn string of 150 bytes, change the “300” ir lines

20, 110, and 160 to “150”. To modify the program to

work with the HP 8340B and 83418 Synthesized Sweep-
ers, which have learn strings 123 bytes in length, change
the “90™ in lines 20, 130, and 170 to “123”.

Program 11: CRT graphics on the
HP 8757D

As was illustrated by program 9, it is possible to utilize
the CRT of the HP 8757D/E as a plotter. This program
goes one step further by utilizing the CRT to create a
simple connection diagram which can be recalled by the
user, at any time, from the front panel of the analyzer.

This program draws the same hypothetical connection
diagram as was drawn by program 9. It blanks most of the
analyzer’s standard display including the graticle and all
annotation except the softkeys. In addition it adds one
softkey under both the save and the recall hardkey me-
nus. This softkey will allow the user to toggle the state of
the CRT graphics off and on.

To use the graphics off/on capability of the analyzer, sim-
ply change “BL5” in line 50 of program 9 to “BLA” and

make the necessary changes in the size of the background
grid. These changes are illustrated in the following listing.

The same principle may be used to save to disk anything
stored in the first seven pages of user graphics on the
analyzer. By having the softkeys available, the user can
store CRT graphics onto a disk for later recall.

Program 11 listing

10 ASSIGN @SNATCO 716

20 ASSIGN @PASSTHRU to 717
30 ABORT 7

40 CLEAR @Sna

30 OUTPUT @8na;“IP BLA PT15”

60 GINIT

70 FPLOTTER IS 7T17,“HPGL

&0 WINDOW 0,2924,0,2047

90 CLIP 0,2700,0,2000

100 OUTPUT @Passthry;"EP; GP1,1,DF”
110 PEN3

120 GRID 100,100

130 PEN 10

140 RESTORE Graphix

159 REPEAT

160 READ Pen_mode$, X, Y
170 SELECT Pen_mode$



180 CASE *D”

190 DRAWXY

200 CASE “M”

210 MOVEXY

220 END SELECT

230 UNTIL Pen_modeb="E"

240 MOVE 600,1600

250 OUTPUT @Passthro USING
“K;%810.28,0.34 L BCONNECTION DIA-
GRAM”,CHRS(3)

260 MOVE 1200,250

270 LABEL “DUT”

275 OUTPUT@Sna

280 LOCAL7

280  Graphix:!

360 DATA
“M”,300,800,“D”,1100,800,D7,1100,1106,%D”,300,1100

310 DATA “D”,300,800,“M™,800,800,“D”,800,1100

320 DATA
“M”,1500,800,“D7,2300,800,“D”,2300,1200,“D7,1500,12
Q0

330 DATA “D”,1500,800,“M”,1950,800,“ID”,1950,1200

340 DATA “M” 875,850,“D".875,500,“D”,1200,500

350 DATA “M”,1400,500,4D",2050,560,“D",2050,850

360 DATA
“M*,1200,400,“D™,1400,500,“D",1240,600,“D",1200,400

370 DATA “E”,0,0

380 END

Program 11 explanation

Line 10

Line 20

Line 30

Line 40

Line 50

Line 60

Line 70

Line 80

Assign an I/O path to the address of the
analyzer.

Assign an I/O path to the passthru address of
the analyzer.

Abort any transfers and clear the HP—1B inter-
face of the computer.

Clear the HP—IB interface of the apalyzer.

Preset the analyzer and blank all the CRT dis-
play except the softkeys. Define the CRT
graphics as the target of passthrn commands.
The graphics address is always one less than the
analyzer’s HP —1B address.

Initialize the graphics. This sets a default line
type, scale, and clipping limits in the computer.

Define the analyzer CRT screen as the plot de-
vice and tell the computer that it is an HP—-GL
{Hewlett—Packard Graphics Language) device.

Scale the plotting area to the CRT screen, al-
lowing space for the softkeys, The numbers are
the corners of the CRT, as described in the ana-
lyzer's operating manual

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150
Line 160

Line 170
Line 180
Line 190
Line 200
Line 210
Line 220
Line 230

Line 240
Line 250

Line 260

Define the soft clip area to maintain & clean
display.

Erase all graphics pages. Turn on graphics page
1 on to ensure that the graphics start there.

Select to plot with pen 3, the lowest intensity
for the analyzer CRT.

Plot a grid on the CRT. These are 100 by 100
squares, giving you an indication of where the
X and Y coordinates are on the CRL.

Select to plot with pen 1, the brightest intensity
for the analyzer CRT.

Define where to start looking for data. Here
we've indicated that the data starts at the line
label “Graphix”, which is line 280. This ensures
that we always start at the right data statement.

Define the beginning of a loop.

Read three items from the data statement,
Pen_mode$ is a one character string indicating
whether we should move “M”, draw “D”, or
end “E” the plotting. X and Y are the plot
coordinates.

Multi—way branch on the Pen_mode$ value.
If Pen_mode§ is “D”, then we want to draw.

Draw to coordinates X,Y.

If Pen_mode§ is “M”, then we want to move.
Move to coordinates XY,

End of multi—way branch.

End of the repeat loop. Repeat lines 160
through 220 again if Pen_mode$ iso’t “E”. If it
was, then we are finished plotting the data in
the data statements.

Move the pen to title our display.

Title the display with the label “CONNEC-
TION DIAGRAM?”. This shows one way to
label the analyzer display by using its internal
character set. To do this, we must first specify
which set to use via the “SI” command. This
specifies the width and height respectively of
each character and is similar to the computer’s
CSIZE instruction. We indicate what the labe]
is with the “LB” command and follow it with
the label. We must terminate the label with an
“end—of—text” (ETX) character —a byte equa’
to a binary 3.

Move the pen to label our device under test
(DUT).



Line 270

Line 275
Line 280
Line 290

Line 300

Line 310

Line 320

Line 330

Line 340

Line 350

Line 360

Line 370

Line 380

Label the DUT using the computer’s LABEL
statement. Notice the difference between this
label and the one generated in line 250. First,
the intensity is less. Second, the characters Jook
more round and smooth. This is because the
computer generates each character by plotting
several small strokes (more than the HP
&757D/E’s internal CRT does for its charac-
ters). This means that you will also use much
more graphics memory than with the internal
character set.

Exit from passthrough mode.
Set the apalyzer and the source to local mode.

Define the start of the data statements contain-
ing our plotting information for all of the lines
on the CRT. While these may be less legible
than lots of MOVEs and DRAWS, it is more
efficient programming,

This data statement draws the outline of the
sweeper.

This data statement draws the plug~—in in the
sweeper.

This data statement draws the outline of the
analyzer.

This data statement draws the CRT of the ana-
lyzer.

This data statement draws the connections
from the sweeper to the DU

This data statement draws the connections
from the DUT to the analyzer.

This data statement draws the DUT (an
amplifier.)

This data statement indicates the end of our
plotting. The X and Y values are needed here
only to keep the read statement in line 160

happy.

End program execution.

Running program 11

1. Clear the program memory of the computer and type
in the program.

2. Press fRUN} on the computer.

3. After the analyzer and source are preset, the CRT
will be blanked except the softkeys. First a grid is
plotted on the CRT. While this isn’t necessary for our
connection diagram, it does give you a good indica-
tion of where the X and Y coordinates are on the
analyzer’s CKL.
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4. Al of the lines are plotted on the analyzer's CRT.
These are just a sequence of MOVEs and DRAWSs as
specified by the data statements. If brighter lines are
desired, draw each line twice, or select different pen
numbers.

5. Finally the labeling is added. The label “CONNEC-
TION DIAGRAM?” is done using the analyzer CRT’s
internal character set. The “DUT” label was done
using the computer’s character set. The key differ-
ences are that while using the computer’s LABEL
statement is easier, it also takes a lot more graphics
memory than the internal character set. This can be-
come very important if you have several labels or
want to have several hookup diagrams,

Program 12:
HP 8757D

In many casges it may be necessary to manipulate data
that was saved onto disk with the HP 8757D. This pro-
gram can be used to read the data files and display the
contents of those files on the computer’s CRT display.
No frequency information is read or displayed.

reading disks from the

The CITIfile (Common Instrumentation Transfer and
Interchange File) disk format is used on the data disks
for the HP 87571). This program reads in a single array
of data from a CITIfile data disk. It then outputs the
point number and the magnitude associated with that
point.

In order to use this program you must have saved either
memory or measurement data in files onto a disk with
the HP 8757D. In addition this data needs to be stored in
ASCI format in order for it to be read by the CITlfile
routine.

Program 12 listing

10 INTEGER Intvar(1:30),Counter

20 REAL Data_pt(1:1601,1:2,1:1)

30 DIM Filename3[30]

40 LINPUT “Name of file to read? “Filename$
50 Read_citifile(Filename$,Data_pt(*}.Intvar(*))
60 PRINT “POINT #REAL IMAG “

70 FOR Counter=1 TO Intvar(1)

80 PRINT Counter; TAB(10);Data_pt(Counter,1,1);
TAB(24);Data_pt{Counter,2,1)
S0 NEXT Counter

100 PRINT “Printed the data array from file “;Filename$;“.”
110 PRINT “The file contained an array with “Intvar(1);”

data pomts.”

120 END

130 SUB Read_citifile(Filename$,Data_pt(*),INTEGER
Intvar(*Y}

140 INTEGER Done,Countl

150 ALLOCATE Current_line3[256), Token_found$[32]
160 ASSIGN @Disk TO Filename$

170 Done=0

180 REPEAT

190 ENTER @Disk;Current_line$

200 Current_line$=TRIM$(Current_line$)



210
220
230
240
250
. 260

270
280
250
300
310
320
330
340

350
360
370
380
390
400

GOSUB Get _next_token
IF (Token_found$ < >*"} THEN
SELECT Token_found$
CASE “VAR”
FOR Count1=1TO2
GOSUB Remove_cne_word
NEXT Countl
Intvar(1)=VAL(Current_line$)
CASE “BEGIN”
ALLOCATE Dstring$(1:Intvar(1))[{30]
ENTER @Disk; Dstring8(*)
FOR Countls=1TO Intvar(1)

Data_pt(Count1,1,1)=VAL(Dstring${Count1))
Data_pt(Count1,2,1)= VAL(Dstring${Count1)

[POS(Dstring$(Count1),”,”)+1])
NEXT Countl
Done=1
END SELECT
ENDIF
UNTIL Done
SUBEXIT

410 Get_next_token: !

420
430
440
450

. 460

470
480
490
500

Space_pos=POS(Current_line$,“ ")

IF Space_pos=0 THEN
Token_found$=Current_line$
Current_line§=*"

ELSE
Token_found$=Current_line$[1,Space_pos—1]
GOSUB Remove one word

END IF

RETURN

510 Remove one_word:Current_line$=TRIMS
{Current_line$[POS(Current_line$,” ")+1])

520 RETURN

530 SUBEND

Program 12 Explanation

Line 10 Declare an integer variable and dimension an
integer array for use within the program.

Line 20 Dimension a real array for data storage.

Line 30  Dimension and reserve memory {or the file-
name string.

Line 40  Prompt for and, accept alphanumeric input
from the keyboard and place it in the “File-
name$” string.

Line 50  Call the subprogram that reads the file named
via line 40.

Line 60  Setup a header for the printout of data from
the array read in by the "Read citifile” subpro-
gram.

Line 70  Set up a counter to determine the number of

points to be printed from the data array. Note

that the length of the array is kept in “Int-
var{1)”. This value is returned from the
“Read_citifile” subprogram call.

Line 80

Line 90

Line 100

Line 110

Line 120
Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210

Line 220

Line 230

Print the data point, the REAL component,
and the IMAGINARY component. For a scalar
analyzer the imaginary components are always
presumed to be zero. It is illustrative here to
point out that the most general means of stor-
ing data in all analyzers requires the inclusion
of phase as well as magnitude data. This is ac-
complished by storing the linear REAL and
IMAGINARY components of the measure-
ments.

Continue printing until the entire data array is
completed.

Print the name of the file just listed at the end
of the listing.

Finish the printout by printing the number of
data points in the data array.

End of the main program.

Define a subprogram that can be used to input
the data array for the file named by the user.
This routine is written to be modular so that it
can be easily adapted for use in other pro-

grams.

Declare the INTEGER variables to be used in
the subprogram.

Dynamically allocate memory for string vari-
ables used in the subprogram.

Assign an F/O path name to the mass storage
file of interest. In this case it is the filename
input by the user.

Set the expression “Done” to zero. This will be
vsed to determine if all data has been read into
the data array.

Define a loop which is repeated until the value
for “Done” is greater than zero.

Statement used to input data from the file of
interest and assign the values entered to a
string variable.

This function is used to return the string
stripped of all leading and trailing ASCII
spaces.

Call a subprogram used to locate the first word
on the line.

¥ the boolean expression within the parenthe-
sis is evaluated as true then the following
conditions are tested. In this case the expres-
sion can be set true by the “Get_next_token”
subprogram.

Provide for conditional execution of one of two
program statements using the string expression.
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Line 240

Line 250
Line 260
Line 270

Line 280

Line 290

Line 300

Line 310
Line 320

Line 330

Line 340

Line 350
Line 360

Line 370

Line 380
Line 350
Line 400
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If the string expression is “VAR”", then remove
two words from the data array. This is done to
focate a piece of data that specifies the length

of the array to follow.

Begin loop to remove two words.
Call to subprogram which removes a word.

Continue the loop until two words have been
removed.

Convert the string expression for the length of
the data array into a numeric value that can be
used in the program as a counter.

If the string expression is “BEGIN” this signi-
fies the beginning of the data array to be input.

Dynamically allocate space for the data array to
be input.

Input the data from the file specified.

Begin a loop which converts the data string to
numeric data pairs.

Convert a REAL data peint from the string
into a pumeric value and store the numeric val-
ue in an array.

Convert an IMAGINARY data point from the
string into a numeric value. The data is listed in
pairs, separated by a comma, with the REAL
component preceding the IMAGINARY com-
ponent.

Proceed to the next data pair.

After completing input of the data array, set
“Done” greater than 0.

Finish of the construct which allowed for the
conditional execution of one of two cases.

Complete IF .... THEN sequence.
Check to see that “Done” is greater than 0.

This statement is used o return from the sub-
program at some point other than the SUB-
END statement. It allows for more than one
exit from a subprogram.

Line 410

Line 420

Line 430

Line 440

Line 450
Line 460

Line 470

Line 480
Line 490
Line 500

Line 510

Line 520

Line 530

Define a subprogram called by “Read _citifile”
to locate the next “token”. The tokens of inter-
est to this program are “VAR” and “BEGIN”.

Locate the position of the next ASCH space
within the data string.

If the value returned for the position of the
next ASCII space is 0, then the ASCII space
character doesn't exist in the string being
searched.

Set the token to whatever is currently in the

- data string.

Set the string to a null character.

If the value returned is greater than zero, then
perform the following operations.

Remove keyword from the string and make it
the current token.

Increment the pointer along the data string.
Compilete IF ... THEN sequence.

Return from the “Get_next_token” subpro-
gram.

Define a subprogram called by “Get_next_to-
ken” subprogram. Used to increment the point-
er along the data string to the next word.
Return from the “Get_next_token” subpro-
gram.

End of the “Read_citifile” subprogram.

Running Program 12

1. Clear the program memory of the computer and type
in the program.

Press [RUN] on the computer.

3. The computer displays the prompt:

Name of file to read?

At the prompt enter the name of the ASCII data file
to be read by the program then press [Continue].
The program will begin reading the file specified and
display the data from the disk onto the CRT of the
computer in a tabular format.

4. The data will be listed as linear values for both the
real and the imaginary components,



Table 2. Alphabetical Listing of HP 8757D/E Programming Codes (I of 3)

Code Action Code Action
AD Averaging off CLS Color List, salmon?
AB A/B ratio measurement CLW Color list, white!
AC A/C ratio measurement? CLY Color list, yeliow!
Afd Averaging on and factor d CN Cursor to roinimum
ANm Adaptive Normalization on/off COBd Brightness adjust, one color!
AR A/R ratio measurement CoCd Color adjust, one color?
AS Autoscale COTd Tint adjust, one colort
AZ2 Autozero the DC detectors once CR C/R ratio measurement?
AZm Autozere repeat on/off of the DC detectors CSs Clear status bytes
BA B/A ratio measurement CTm Auto system calibration on/off
BC B/C ratio measurement® CUm Cursor on/off
BFm Plotter buffer on/off? CWm CW mode on/off
BLO Restore CRT to normal mode X Cursor to maximum
BL1 Blank frequency labels (secure frequency DAd Detector A amplitude offset set to d

mode, frequency labels cannot be restored) DBd Detector B amplitude offset set to d
BL2 Blank 2]l labels DCd Detector C amplitude offset set to &%
BL3 Blank active channel trace DEC Set default colors!
BL4 Blank softkey labels DFA Set disk format to ASCIT!
BLS Blank all (except user CRT graphics) DFB Set disk format to binary!
BL6 Blank title DFE Set Disk format to extended binary?
BL7 Blank mode labels DHm Display Hold on/off of the active
BLg Blank the active entry area channel trace
BLO Blank the limit lines DIAd Set disk HP—1B address!
BLA Biank all (except user CRT graphics DIUd Set disk unit number?
and softkeys) DIVd Set disk volume number!
BR B/R ratio measurement DLF Delete file from disk!
BINd Overall display brightness DMO All inputs set to DC detection
BW Display the search bandwidth on the CRT! DM All inputs set to AC detection
Cco Channel off DN Step down {decrement)
C1 Channel 1 on/active DOoAd Measure Detector A amplitude offset
C2 Channel 2 on/active DOBd Measure Detector B amplitude offset
C3 Channel 3 on/active? DOCd Measure Detector C amplitude offset?
c4 Channel 4 on/activel DORJ Measure Detector R amplitude offset
CA C/A ratio measurement? DRd Detector R amplitude offset set to d
CB C/B ratio measurement? Dso Display trace data in log magnitude
CCt Set channel 1 color! Ds1 Display trace data in standing wave ratio
cC2 Set channel 2 color! (SWR) format
ces Set channel 3 colort DTSTPAs | Enter stop frequency for detector A
oca Set chanmel 4 colori DTSTPBs | Enter stop frequency for detector B
CDm Cursor delta on/off DTSTPCs | Enter stop frequency for detector C2
CGL Set Iabels color! DTSTPRs | Enter stop frequency for detector R
CON Set background color! DTSTRAs | Enter start frequency for detector A
CGR. Set grid color? IYTSTRBs | Enter start frequency for detector BB
CGW Set warning label colorl DTSTRCs | Enter start frequency for detector C?
CL Perform system configuration of detectors DTSTRRs | Enter start frequency for detector R
and channels EO Enter measured detector amplitude offset

CLB Color list, black? ERO Frase all save/recall registers
CLG Color list, green! FiAs Start frequency label
ClL Color list, bluel FBs Stop frequency label
CLR Color Hst, red! FDO Format data ASCII

1. HP 8757D only
2. HP 8757D Option 001 only
3. Revision 3.1 or above for HP 8757E.




Table 2. Alphabetical Listing of HP 8757D/E Programming Codes (2 of 3)

Code Action Code Action
FD1 Format data binary (HP BASIC compatible) MU3 Display the reference menu
FD2 Format data extended ASCII MU4 Display the cursor menu
FD3 Format data binary (PC compatible) MU3 Display the average menu
FD4 Format data extended binary MUé Display the calibration menu
(HP BASIC compatible) MU7 Display the special menu
FD5 Format data extended binary MUS Display the system ment
(PC compatible) MY Display memory data
FRO Logarithmic (dB) eursor format® MZ Manual calibration of DC detectors
FR1 SWR cursor format NSm Non-—standard sweep mode cn/off
FSm Step sweep on/off>4 ocC Qutput cursor value
FTAm Detector A frequency on/off oD Output trace data
FTBm Detector B frequency on/off OE1 Qutput error status of display channel 1
FICm Detector C frequency on/off* OE2 Output error status of display channel 2
FIRm Detector R frequency on/off Ol Qutput identity
IA Input A absolute power measurement 6)4 Qutput keycode of last key pressed
IB Input B absolute power measurement oL Qutput learn string
IC Input C absolute power measurement® oM Output memory data
Os Input Learn string ON Output normalized (measurement —memory)
IND Imtialize disk format! data
g Instrument preset OPDO Output measured detector amplitude offset
IR Input R absolute power measurement OPsx Gutput interrogated parameter value xx=
X External ADC mput (AUX) voltage AF, BW, DA, DB, DC, DR, RL, RE $D,
measurementl 8L, 8O, SE SR, 88, 8T
LE Erase limit lines for active channel® OR Output rotary knob value
. . . 1 {(~—32768 < value < +32767)
LEA Locad instrument information file from disk 0s Output status bvtes
LFC Load CRT graphics file from disk! P th
, OTim Control output #1 on/off
LFD Load data trace file from disk!
I OTm Control output #2 on/off
LFF Load measurement file from disk.
) . ) ) ov Qutput CW value
1FH Load instrument information file from disk P1 Plot ch 1t sternal plott
and place instrument in hold mode.! ) PIO channe ) race on externa p]o e
LFI Load instrument state file from disk? 31: : Plc’t Cha"“ei trace on e"temai P}"“‘* .
LEM Load memory trace file from disk! o PI"‘ °ha‘m"} it"‘“’e on "mma] plotter X
LEN Load display trace file from disk.! ot channel 4 trace on external plotter
. . P PA Plot all on external plotter
LFs Enter limit test flat line data .
e . 5 PBm Systern interface control onfoff
LL Store lower limit line into memory:
. . . 5 PC Plot labels on external plotter
LPs Enter limit test point data
.. . s rD Plot custom plot
1Ss Enter limait test sloped line data )
N PG Piot grid on external piotter
LTm Limit line test on/off ‘ )
e s PRI Print all to monochrome printer, except
U Stfara upper iu‘n.:t Iine into memory softkeys and CRT graphics
M- Display normalized data (measurement PR2 Print tabular display data in monochrome
memo‘ry) PR3 Print tabular marker/cursor data to
MDm Modulation on/off external printer
ME Display measurement data PR4 Print all to color printer, except softkeys
MM Display the channel menu{main menu}) and CRT graphics?
MN Display normalized data (same as M—) PTd Passthrough address set to d
MOC Monochrome display? PWRA Execute a detector A power calibration
MR Marker (or curser) to reference line PWRB Execute a detector B power calibration
MSm Manual sweep mode on/off PWRC Execute a detector C power calibration®
MUO Display the measurerent menu PWRR Execute a detector R power calibration
MU1 Display the display menu R1 R/A ratio measurerment
MU2 Display the scale menu R2 R/B ratio measurement

1. HP 8757D only
2. HP 8757D Cption $01 only
3. Revision 3.1 or above for HP 8757E.
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4. - HP 8340, HP 8341, or HP 8360 series synthesized sweeper only with 8757 SYSTEM INTER-

FACE connected and active.
5. Limit lize functions valid only for channels 1 or 2. HP 8757D only.



Table 2. Aliphabetical Listing of HP 8757D/E Programming Codes (3 of 3}

Code Action Code Action
R3 R/C ratic measurement? SR Cursor search right!
RCn Recall register n $8d Cursor search value set to d!
RLd Reference level set to d §Td Reference level step size set to d
RMd Service request mask set to d sUd Specify custom plot according to d
RPq Reference posijcion set to vertical division q $Vn Save register n
RS Restart averaging N SWO0 Non—swept mode; non—swept operation
zgé Set cursor t‘o‘h_armontaé position d Swi Swept mode; normal swept operation

d Scale per.dmslon SEt_ tod . o 1 SW2 Sweep hold mode; non~swept mode with
SFA Store all mstrumefnt mfo.rma..tzon t}o disk in file { HP—IB bus hold off unti completion of TSd
SFC Store CRT graphics t‘o d_lsg mlﬁle TCrm Continuous Temperature Compensation on/off
2§? Ztore fiata trace to disk mdf‘"lle ) i TIEs Title for file!

tore instrument state to disk in file Tsd Take d sweeps, then hold display
SFM Store memory trace to disk in file! .
. L upP Step up (increment)
SEN Store normatized trace to disk in file! WK Waite softkev Jabe]
SKyq Select softkey q: g =110 8 wrf © :O hey al ¢
SL Cursor search Joftl WhMs rite to channel memory.
SM Store messurement into memory W5 Write title, s 15 an ASCII string of up to
. 50 characters
SN Store normalized data (measurement —
memory) into memory XAs External detector cal value for detector A
s0d Smoothing set to d % of frequency span XBs External detector eal vahue for detector B
SPd Number of points set to d: d=101, 201, XCs External detector cal vaiue for detector C2
401, 8011, 16011 XRs External detector cal value for detector R

1. HP 8757D only
2. HP 8757D Option 001 only (detector )

NCOTES:

n
d
m
q
s

decimal integer 1109
variable length numeric
O for off/1 for on
unique value

ASCII or binary string

g 8 1 #
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For more information, call
your local HP sales office
listed in your telephone
directory or an HP regional
office listed below for the
location of your nearest sales
office.

United States:
Hewlett—Packard Company
4 Choke Cherry Road
Rockville, MD 20850

(301) 6704300

Hewlett—~Packard Company
5201 Tollview Drive

Rolling Meadows, IL 60008
(312) 2559800
Hewlett—Packard Company
5161 Lankershim Bivd.

No. Hollywood, CA 91601
(818) 5055600

Hewlett—Packard Company
2015 Scuth Park Place
Atlanta, GA 30339

(404) 9551500

Canada:

Hewlett—Packard Ltd.

6877 Goreway Drive
Mississauga, Ontario L4VIMS
(416) 678—9430

Australia/New Zealand:

Hewlett—Packard Australia Ltd.

31—41 Joseph Street,
Blackburn, Victoria 3130
Melbourne, Australia
(03) 8952895

A cacicaro

Europe/Africa/Middle East:
Hewlett—Packard S.A.
Central Mailing Department,
PO. Box 529

1180 AM Amstelveen,

The Netherlands

(31) 20/547 9999

¥Far East:
Hewlett—Packard Asia Lid.
22/F Bond Centre

West Tower

89 Queensway

Central, Hong Kong

(5) 8487777

Japan:
Yokogawa—Hewlett—Packard Lid.
2921, Takaido—Higashi 3 —chome
Suginami—ku, Tokyo 168

(03) 331—-6111

Latin America:

Latin American Region Headquarters
Monte Pelvoux Nbr. 111

Lomas de Chapultepec

11000 Mexico, D.E Mexico

(905) 556—79-33

July 15, 1992

HP Part Number 08757—90116
Printed in U.S.A.



Addendum to HP-IB Programming Note
HP 8757D/E with HP 9000 Series 200/300 computer
(BASIC)

The following table provides additional codes for Table 2 of the HP-IB Programniing Note,
HP 8757D/E with HP 9000 Series 200/300 computer (BASIC).

Table 6-2. Alphabetical Listing of HP 8757D/E Programming Codes

Code Action

DT Set the date: day, month, year
OPDT | Output current date (ASCII string)
OPTM | Output current time (ASCII string
TDM Set time: hour, minute, second

TDM Time stamp on/off

Addendum to
part number 08757-90116
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Introductory Programming Guide
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Introduction

This programming note describes the remote operation
of the HP 83757D/E Scalar Network Analyzer with the HP
Vectra Personal Computer (or IBM compatible) using the
HP 82335A HP—IB Command Library and Microsoft
QuickBASIC 4.5, Included in this guide are several short
programs that demonstrate the use of the analyzer with
HP-IB commands, and a diagram of system connections
for remote control.

The HF 8757D/E is a fully programmable analyzer capa-
ble of making magnitude—only transmission and reflec-
tion measurements over an RF and microwave frequency
range of 10 MHz to 100 GHz. When used with an HP-
IB computer, the analyzer’s front panel may be remotely
controlled, along with most softkey functions and some
functions accessible only via HP—IB. The analyzer exerts
control over a source (HP 8350B, 8340B/41B, or 8360},
digital plotter (HP 7440A or 7550A), and printer (HP
2225A ThinkJet, HP 3630A PaintJet, or HP 2227B Quiet-
Jet Plus) connected to the 8757 SYSTEM INTERFACE.

This note assumes you are familiar with local (non-re-

mote) operation of the HP 8757D/E. If not, refer to the
operating manual. You should also be familiar with the

HP Vectra Personal Computer (or compatible), particu-
larly HP—1B operation using the HP 82335A Command
Library.

Microsoft® is a U.S, registered trademark of Microsoft Corp.

The following are sample programs included in this
guide:

e Program 1: Remote, Local, and Local Lockout.

e Program 2: Controlling the Front Panel.

¢ Program 3: Passthru Mode.

* Program4: Cursor Operations.

¢ Program 5: Read a Single Value.

¢ Program 6: Trace Transfer.

e Program 7. Using the TAKE SWEEP Command.
« Program 8: Programming the Softkeys.

o Program 9: CRT Graphics.

* Program 10: Learning the Instrument State.
¢ Program 11: Guided Instrument Setup with
CRTGraphics.

Reference information

The following texts provide additional information on the
HP Interface Bus, analyzer, source, and HP Vectra Per-
sonal Computer.

HP 8757D/E literature
s HP 8757D Operating Manual,
s HP 8757C/E Operating Manual.

e Programming Note: Quick Reference Guide for the HP
8757D/E Scalar Neiwork Analyzer,



Source literature
o Programming Note:  Quick Reference Guide for the HP
8350B Sweep Oscillator.

» Programming Note: Quick Reference Guide for the HP
8340B Synthesized Sweeper.
* HP 8360 Operating and Programming Reference.

HP Vectra Personal Computer literature

= HFP 823354 HP-IB Command Library Manual.

*  Microsoft QuickBASIC: BASIC Language Reference
Manual.

o Microsoft QuickBASIC: Learning and Using Microsoft
QuickBASIC.

o Microsoft QuickBASIC: Programming in BASIC: Selected
Topics.

Equipment required

1 HP 8757D/E Scalar Network Analyzer.

1 HP 8350B Sweeper with plug—in,

HP 8340B/41B Synthesized Sweeper, or HP 8360 series
Synthesized Sweeper.

1 HP Vectra Personal Computer (or compatible) with
Microsoft QuickBASIC 4.5, HP 82335A HP~IB Inter-
face Card, MS—DOS 3.3 or higher, and at least 320K
bytes of memory.

1 HP 85027A/B/C/D/E Directjonal Bridge.

1 HP 11664A/E Detector, HP 85025A/B/D/E Detector,
or HP 85037A/B Precision Detector with connector
type to match bridge and test device.

1 Shielded open circuit with connector to mate with
bridge.

1 Short circuit with connector to mate with bridge.

3 HP 11170C BNC cables, 122 cm (48 in.). (4 are need-
ed with HP 8340B/41B).

2 HP 10833A/B/C/D HP—IB cables.
1 Test device.

Set—up

Connect the instruments as shown in Figure 1. The fol-

lowing procedure sets the HP—IB addresses of the instru-

ments to operate properly with the programs in this
guide. If the HP 82335A HP-IB interface card is not
installed in the HP Vectra PC, follow the instructions in
the HP 823354 HP—IB Command Library Manual for

installation. Set the interface select code to 7.

1. Turn on the HP 8350B Sweeper. Press {SHIFT]
[LCL]. The FREQUENCY/TIME display shows the
current HP ~1B address of the source. If it is not 19,
press [1] [9] {GHz] to set the address to 19. The HP
8340B or 8341B Synthesized Sweeper operates the
same, although the address is displayed in the right—
hand display area. For the HP 8360, access the HP—~
IB menu under the [SYSTEM MENUT] key. Verify
that the address is 19 and programming language is
“Analyzer.”

2. Power on the HP 8757D/E Scalar Network Analyzer.
The current HP-IB address is shown in the active
entry area of the CRT. If it is not 16, press [LOCAL]
[8757] [1] [6] [ENT] to set the address to 16.

3. Load Microsoft QuickBASIC by typing “0B/L
QBHPIB” at the MS—DOS prompt.

Check out procedure

‘Press [PRESET] on the analyzer. If the 8757 SYSTEM

INTERFACE is properly connected, and the address of
the source correctly set, both the analyzer and the source
will perform an instrument preset. If either instrument
detects a failure during instrument preset, that instru-
ment displays the error encountered. The operating
manual of the source gives instructions to help you inter-
pret the error message. If the analyzer displays an error
message, see “In Case of Difficulty.”

Programming examples

In the following sections, example programs introduce the
HP~IB capabilities of the analyzer. Each example pro-
gram consists of these sections:

1. A description of the functions exercised.

2. The program listing.

3. An explanation of each program line.

4. Detailed instructions for operating the program.

When you finish all of the example programs, you will
have a good idea of the power of the HP 8757D/E when
used in an automatic system. Note that line numbers
aren’t required in Microsoft QuickBASIC but are in-
cluded in the examples for dlarity. Each line number rep-
resents a complete statement. No hard line returns are
used in the statements although they may appear that
way (to improve your ability to read the programs).

In normal programs an error checking line shouid follow
every call to a subprogram:

IF PCIB.ERR <>NOERR THEN ERROR
PCIB.BASERR

This statement may be eliminated if this helps program
clarity. During error trapping, if an error occurs, the
number corresponding to that error is assigned to the
variable PCIB.ERR. PCIB.ERR is compared to NO ERR
(=0) and then branches to a HP~IB Command Library
subprogram for error handling. A message appears on the
computer screen stating the error number and type of
eITOT.
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Figure 1. System Connections

Program 1: remote, local,
and local lockout

The analyzer may be used with the front panel (local op-
eration) or programmed via HP—IB (remote operation).
The programmer of the instrument system has control
over the operation of all instruments in the system.

When the computer first addresses an instrument, the
instrument is placed in a special remote operating mode,
called remote mode. When in remote, the instrument
does not respond to its front panel, except for the [LO-
CAL] key. [LOCAL], when pressed, cancels the remote
mode and allows the instrument to be used with its front
panel.

The computer can also return the instrument to local op-

eration. To do so, the computer sends a special command
that forces the instrument to go to local mode.

Occasionally, the programer of an automatic system
needs to prevent the instrument operator from returning
the instrument to Jocal operation (via ILOCAL]). When
the local lockout function of the computer is used, the
instruments are prevented from exiting remote mode,
even when [LLOCAL] is pressed.

Frequently, the programmer needs to place the instru-
ments connected to the computer into a known state.
When preset, the analyzer defaults to the conditions
shown below. The instrument preset function operates
the same as the front panel [PRESET] key on the analyz-
er and the source. When presetting the analyzer and
source, send the PRESET command only to the analyzer.
The analyzer will preset the source attached to the 8757
SYSTEM INTERFACE.



HP 8757D/E instrument preset conditions

Channels 1 and 2 on. The channel menu appears in the
softkey label area of the CRT.

* Measure power A on channel 1.

s Measure power B on channel 2.

e Measure power C? (or Bl) on channel 3.

= Measure power R on channel 41.

« Display measurement data in log magnitude format.

« Scale =20 dB/div.

= Reference level 0 dB for all channels.

+ Reference level step size = 20 dB.

» Averaging off.

»  Averaging factor =8,

« Cursor off.

¢ Alllabels on.

« Channel 1 as the active channel.

+ Modulation drive on.

« Number of points =401.

+ Detector mode set for AC detection.

« Smoothing set for 5.0% of span (off).

s Cursor format =log magnitude.

 Search value = —3 dBL

» Adaptive normalization offl.

» Temperature compensation on.

* Repeat autozero off.

 Detector offset reset to 0 dB.2

» Detector frequency offset off, start and stop = 50
MHz.

Source

s Instrument preset.

» Sweep time set to 200 ms.

» HP 8350B square wave modulation on.

= HP 8340/41 SHIFT PULSE on; RF Output on,

= HP 8360 scalar modulation on; RF output on; ramp
sweep mode; analyzer mode.

Plotter

+ Abort plot if in progress.
» P1 and P2 scaling points unchanged.
» Selection of plotter pens unchanged,

Printer
» Abort plot if in progress.
Disk drive!

* Aborts any data transfers in progress.
¢ Unit number unchanged.

1. HP 8757D only.
2. HP 8757D Option 001 only.
3. HP §757D with HP 85037 sseries precision detecior only.
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+ Volume number unchanged.
» ASCII or binary mode unchanged.

The following analyzer conditions are not changed during
a PRESET (IP) command execution:

~« Reference position.

+ ‘Trace memory.

¢ Save/Recall registers.

+ HP~IB addresses.

« Request mask.

e Limit lines!.

= Title.

» Detector offset (HP 8757E only).
o User—defined plot.

o 8757 System Interface control on/off.
* Repeat autozero timer.

» Display intensity.

e Display colorsl.

Program 1 listing

e
2¢
3¢
40
50

60

70

80

50
100

110

120
130

14¢
15¢

160
170
180

REM $INCLUDE: ‘QBSETUPR'

CLS
isca = 7
Sna& = 716

CALL TOTIMEOUT{ISCE&, 101):

TF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
CALL IOABORT (ISC&):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
CALL ICCLEAR(ISCE):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
CALL IOREMOTE(Sna&):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
GOSUB PAUSE

CALL JOREMOTE({Snak):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
CALL IOLLOCKOUT(ISC&):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
GOSUB PAUSE

CALL IOLOCAL(Sna&):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
GOSUB PAUSE

AS$ = “IP” CALL IOOUTPUTS(Snak, AS, LEN{AS$)}:
1F PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
END

PAUSE: DO UNTIL INKEYS = CHR$(13): LOOP
RETURN

Program 1 explanation

Line 10

Line 20

Call the QuickBASIC initialization file
“QBSETUP”, which is the setup program for
the MS—DOS HP—IB Command Library. This
command must appear before the body of the
program whenever calls to the HP—IB Com-
mand Library are to be made.

Clear the computer CRT.



Line 30 Assign the interface select code to a variable.
This select code is set on the HP 82335A HP~
IB interface card.

Line 40  Assign the address of the HP 8757D/E to a
variable.

Line 50  Define a system timeout of 10 seconds. Time-
out allows recovery from I/O operations that
aren’t completed in less than 10 seconds. Per-
form error trapping.

Line 60  Abort any HP~IB transfers. Perform error
trapping.

Line 70  Clear the analyzer's HP~IB interface. Perform
error trapping.

Line 80  Set the analyzer and source to remote mode.
Perform error trapping.

Line 90  Press [ENTER] to continue.

Line 100 Set the analyzer and source to remote mode.
Perform error trapping.

Line 110 Lock out the [LOCAL] key of the analyzer and
source, Perform error trapping.

Line 120 Press [ENTER] to continue,

Line 130 Set the analyzer and source to local mode. Per-
form error trapping.

Line 140 Press [ENTER] to continue. Perform error
trapping.

Line 150 Preset the analyzer and source. Perform error
trapping.

Line 160 End program execution.

Line 170 Define a subroutine that waits for the
[ENTER] key to be pressed.

Line 180 Return from the subroutine.

Running program 1

1. Press [ALT] [F] [N] on the computer. This clears the
QuickBASIC screen.

2. Type in the program.

3. Press [ALT] [D] [T] to trace the program as it rusns.
Press [ALT] [R] [S] on the computer to run the pro-
gram.

4. 'When the program pauses, the analyzer is in remote
mode. You can verify this by observing the lights in the
INSTRUMENT STATE area of the analyzer. The R
(remote) and L (listen) lights should be on. Try press-
ing any key on the analyzer (except [LOCAL]). Noth-
ing happens. The source is also in remote mode. Now
press [LOCAL] and verify that the keys on the analyz-
er are active. Also, notice the R light went out when
you pressed [LOCAL]. The source went into local
mode along with the analyzer.

5. Press [ENTER] on the computer. The analyzer is
again in remote mode. This time, however, the [LO-
CAL] key is locked out. Try pressing [LOCAL] and
the other keys. None of the keys on the analyzer or
the source cause any action.

6. Press [ENTER] on the computer. All instruments on
the HP—IB interface are returned to local mode, in-
cluding the analyzer and source, Verify that the R light
on the analyzer is off and the REM light on the source
is off.

7. Press [ENTER] on the computer. The analyzer and
source are both preset. Note that the computer sent
the instrument PRESET command only to the analyz-
er. The analyzer, in turn, preset the source.

Remember, to preset both the analyzer and the source,
you only need to send the instrument PRESET command
to the analyzer. Do not send instrument PRESET to the
source by way of passthru mode (discussed in program 3).

Program 2: controlling the front panel

All front panel keys and most of the softkeys of the ana-
lyzer may be programmed remotely via HP—1B. For ex-
ample, you can program the scale per division, reference
level, and reference position for each channel.

Program 2 listing

i0 REM S$INCLUDE: ‘OBSETUP”
29 CcLs

30 is5¢s = 7

40 Snak = 71§

50 CALL TOTIMEOUT(ISC&, 101):
IF PCIB.ERR <>NOERR THEN ERROR PCIEB.BASERR
60  CALL IOABORT{ISCE&):
IF PCIB.ERR <>HOERR THEN ERROR PCIB.BASERR
706 CALL TOCLEAR(ISCE&):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
80 A$ = “IP” GOSUB JOOUTS
90  GOSUB PAUSE
100 A$ = “CICOC2" GOSUB ICOUTS
110 GOSUB PAUSE
120 A$ = “SD10” GOSUB IOOUTS
130 GOSUB PAUSE
140 A% = “RL-10" GOSUB IOOUTS
150 GOSUB PAUSE
160 AS = “RP4” GOSUB IOOUTS
170 GOSUB PAUSE
180 AS = “IA" GOSUB IOOUTS
190 GOSUB PAUSE



200 A$ =
210 END

“C0C1 SDP5; RP4; RL-3" GOSUB JOOUTS

220 PAUSE: DO UNTIL INKEYS = CHRS$(13)

230 LOCATE 25, 1l: PRINT “Press ENTER to continue”
1Lo0oP: CLS

240 RETURN

250 I0OUTS: CALL IOOUTPUTS(Snak, AS, LEN(AS))

260 I¥ PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

270 RETURN

Program 2 explanation

Line 10

Line 20
Line 30

Line 40

Line 50

Line 60

Line 70

Line 80
Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150
Line 160

Line 170
Line 180

Line 190
6

Call the QuickBASIC initialization file “QBSE-
TUP”.

Clear the computer CRT.
Assign the interface select code to a variable.

Assign the HP 1B address of the analyzer to a
variable.

Define a system timeout of 10 seconds. Per-
form error trapping.

Abort any HP —IB transfers. Perform error
trapping.

Clear the HP—IB interface of the analyzer.
Perform error trapping.

Preset the analtyzer and source.
Press [ENTER] to continue.

Select channel 1 and turn it off. Turn on chan-
nel 2.

Press [ENTER] to continue.

Set the scale per division to 10 dB. No termina-
tor (;) is needed because this is the only com-
mand in the statement.

Press [ENTER] io continue.

Set the reference level to —10 dBm. Again,
note the absence of a terminator (;).

Press [ENTER] to continue.

Set the reference position line to the center of
the screen (graticule 4). No terminator is need-
ed because this is the only command on the
line.

Press [ENTER] to continue.

Program channel 2 to measure reflection (input
A) instead of transmission (input B).

Press [ENTER} to continue,

Line 200

Line 210

Line 220

Line 230

Line 240
Line 250

Line 260
Line 270

There are many commands on one line, with
terminators. Turn channel 2 off and channel 1
on (COC1). Set the scale per division (SD) to 5
dB, reference position line (RP) to the center
of the screen, and reference level (RL) to —5
dBm.

End execution.

Define a subroutine that waits for the [EN-
TER] key to be pressed before returning to
program execution.

Locate and print a prompt on the CRT. Clear
the screen if the loop is terminated.

Return from the subroutine.

Define a subroutine that ocutputs commands to
the apalyzer.

Perform error trapping.

Return from the subroutine.

Running program 2

1.

Press [ALT] [R]} [N] on the computer. This clears the
previous program.

Type in this program and press [ALT] [R] [S] on the
computer.

The computer presets the analyzer and source and
pauses. Note the settings of channel 1 and 2. Press
[ENTER].

Channel 1 is turned off. Channel 2 is now the active
channel, (notice the highlighted box around the chan-
nel 2 mode labels on the analyzer CRT). Press [EN-
TER].

Channel 2 scale per division is now set to 10 dB. It
defaulted to 20 dB/div at preset. Press [ENTER].

The reference level is set to —10 dBm (it was 0.0
dBm). Press [ENTER].

The reference position line is set to the center of the
CRT (graticule 4). The top of the CRT is graticule 8
and the bottom is graticule (. Press {[ENTER].

Change the measurement to reflection (input A),
instead of transmission (input B). At preset, channel 2
defaults to input B. Press [ENTER].

In one statement: turn off channel 2, turp on channel
1, set the scale per division to 5 dB, set the reference
position line to the center of the CRT, and set the ref-
erence level to —5 dBm.

NOTE: The semicolon (;) terminators are needed after
any analyzer command that can have a variable length.
Extra terminators never hurt, so use them liberally.



Program 3: passthru mode

In normal operation, the system source, digital plotter,
printer, and disk drive (HP 8757D only) are connected to
the 8757 SYSTEM INTERFACE. This connection allows
the analyzer to control and extract information from the
other parts of the measurement system. To allow you to
control other instruments with the computer, the analyzer
has a built—in PASSTHRU command that takes a com-
mand from the computer and passes it on to one of the
instruments connected to the 8757 SYSTEM INTER-
FACE.

To initiate passthru mode, tell the analyzer which instru-
ment you wish to command by setting the passthru ad-
dress. Talk (or listen) to that device, address the
analyzer’s special passthru HP~IB address (which is dif-
ferent from the analyzer’s HP—IB address). While in the
passthru mode, the analyzer stops updating its CRT and
does not respond to its front panel (because it’s in re-
mote mode). To remove the analyzer from passthru
mode, address it via HP—IB. While in passthru mode, do
not press [LOCAL] on the analyzer.

The analyzer’s passthru address is calculated from its
HP~1B address. If the address of the analyzer is even
(such as 16 decimal) then the passthru address is the next
larger number (17 decimal). If the address of the analyzer
is odd (such as 15 decimal), then the passthru address is
the next smaller number (14 decimal). Never set the ad-
dress of the analyzer so that its address conflicts with one
of the instruments connected to the 8757 SYSTEM IN-
TERFACE. For instance, if the source is set to 19 deci-
mal, do not set the analyzer address to 19.

Data can be sent to or received from any instrument on
the 8757 SYSTEM INTERFACE via passthru mode. The
IOLOCAL, IOREMOTE, and I0TRIGGER HP-IB
messages do not pass through the analyzer.

Program 3 listing
10 REM SINCLUDE: ‘QBSETUP’
28 CLs
30 ISCE = 7
40 Sna&k = 716
50 Passthru& = 717
60 CALL IOTIMEOUT{ISC&, 101):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
70 CALL IOABORT{ISCE&):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
34} CALL TOCLEAR{ISC&):
IF PCIB.ERR <>NOERR THEN ERROR PCIE.BASERR
9g A$ = “IP” GOSUB IOQUTS
160 AS = “PT1I3" GOSUB I00UTS
110 AS$ = “0OPFA” GOSUB IQOUTSP
126 CALL IOENTER({Passthru&, Min.freg):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
13¢ Min.freq = Min.freq / 1E+0%
149 A$ = “OPFB” GOSUB IOOQUTSP
150 CALL XOENTER(Passthru&, Max.freg):
IF PCIB.ERR <>NOERR TEEN ERROR PCIB.BASERR
160 Max.freg = Max.freq / 1E+408
170 A% = +7 GOSUB JOOUTS

180 PRINT “Frequency limits:”; Min.freqg; “to”;
Max.freq; “GHz”

190 INPUT ~“Start freguency (GEz)?*, Start.freg

200 INPUT “Stop freguency {GHz)2”, Stop.freg

210 AS = “FA” +8TRS{Start.freq) + “GZ FB”
+8TRS {Stop.freq) + “GZ” GOSUB IOCUTSP

220 A% = ~7 GOSUB IooUTSs

230 END

240 IOOUTS: CALL IOOUTPUTS(Snak,As$,LER{A$))

250 IF PCIB.ERR <>NOERR THEK ERROR PCIB.EASERR

260 RETURN

270  IOCOUTPSP: CALL ICOUTPUTS{Passthru&, AS$, LEN(AS))

280 JIF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

290 RETURN

Program 3 explanation

Line 10 Cali the QuickBASIC initialization file
“QBSETUP”.

Line 20  Clear the computer CRT.

Line 30 Assign the interface select code to a variable.

Line 40  Assign the address of the analyzer to a variable.
(This is the analyzer’s control address).

Line 50  Assign the analyzer’s passthru address to a vari-
able. By communicating to this HP—1B ad-
dress, the computer will control a device
connected to the 8757 SYSTEM INTERFACE.

Line 60  Define a system timeout of 10 seconds. Per-
form error trapping.

Line 70  Abort any HP—I1B transfers. Perform error
trapping.

Line 80  Clear the HP-IB interface of the analyzer.
Perform error trapping.

Line 90  Preset the analyzer and source.

Line 100 Tell the analyzer which device is controlled
through the analyzer’s passthru address. In this
case, the source (device 19).

Line 110 Send a command to the source. Command it to
output its current start frequency.

Line 120 Read the start frequency from the source. Per-
form error trapping.

Line 130 Scale the start frequency to display it in GHz.

Line 140 Command the source to output its current stop
frequency.

Line 150 Read the stop frequency from the source. Per-
form error trapping.

Line 160 Scale the stop frequency to display it in GHz.
Line 170 Exit passthru mode by addressing the analyzer.
Line 180 Print the start and stop frequencies.

Line 190 Get start frequency from user.

Line 200 Get stop frequency from user.



Line 210 Set start and stop frequencies of source to
those given by the user.

Line 220 Exit passthru mode by addressing the analyzer.
Line 230 End program execution.

Line 240 Define a subroutine that outputs commands to
the analyzer.

Line 250 Perform error trapping.
Line 260 Return from the subroutine,

Line 270 Define a subroutine that outputs commands to
the source through the passthru address of the
analyzer.

Line 280 Perform error trapping.

Line 290 Return from the subroutine.

Running program 3
1. Clear the computer CRT and type in the program.

2. Press [ALT] [R] [S] on the computer to run the pro-
gram.

3. The computer presets the analyzer and the source,
reads the start and stop frequency of the source, and
displays it on the CRT of the computer. At preset, the
source defaults to the full frequency range of the
plug—in. The values read represent the frequency lim-
its of this plug~in. When the computer stops, it dis-
plays the prompt:

Start freguency (GHz)?

Enter a start frequency in the frequency range of the
plug—in and press [ENTER].

4. The computer displays the prompt:
Stop frequency (GHz}?

Enter a stop frequency in the frequency range of the
plug—in (but higher than the start frequency) and
press [ENTER].

5. The computer sets the start and stop frequency of the
source to those you entered. The analyzer immediate-
ly begins sweeping the frequency range you defined.

NOTE: You must address the analyzer after using
passthru mode to return it to normal swept operation.
Any command can be sent via passthru mode to any
instrument on the 8757 SYSTEM INTERFACE, and any
data can be read. Service requests and paraliel polls do
not pass through the analyzer.

§

Program 4: cursor operations

To enhance the speed and accuracy of measurements, the
analyzer contains a built—in cursor that displays the fre-
quency and magnitude of a trace at any given point. To
make measurements even more efficient, the cursor may
be set to the maximum or minimum point on the trace
simply by pressing a softkey. These cursor functions are
available via HP-IB commands,

With a computer, the cursor may be turned on and off,
its position {0 to n—1, where n is the number of points
per trace) set, its value and position read, and set to the
maximum or minimum point on the trace. The cursor
functions all apply to the active channel (the channel ac-
cessed most recently). You have complete control over
cursor operations via HP—1B.

Cursor programming is especially useful for measuring
parameters like flatness and maximum power, where you
are interested in the highest and lowest point on the
trace. For measuring parameters such as 3 dB points and
other specific points (not a maximum or minimum), it is
more efficient to use either the cursor search functions
(available on the HP 8757D only) or to read the entire
trace and search for the points you need.

Program 4 listing

10 REM $INCLUDE: ‘QBSETUP’
20 CLs
30 Start.freq = 2
40 Stop.freq = 5
50¢ ISCE = 7
60 Sna& = 716
70 Passthru& = 717
80 CALYL TOTIMEOUT(ISC&, 10:}:
IF PCIB.ERR <>HOERR THEN ERROR PCIB.BASERR
g0 CALL IQABORT{ISC&)}:
IF PCIB.ERR <>HOERR THEN ERROR PCIE.BASERR
100 CALL IOCLEAR(ISCE&):
IF PCIB.ERR <>NOERRR THEN ERROR PCIB.BASERR
110 A$ = ~IP” GOSUB IOOUTS
120 AS “PT19” GOSUB IOOUTS
130 A$ “FA" +STR$(Start.freq) + “GEZ FB”
+STRS (Stop.freq) + “GE&” GOSUB IOOUTSP
135 AS$=*"GOSUB IOOUTS
140 AS = “C2 £XOCY GOSUB IOQUTSE
150 Maxs = 2
160 Actual% = 0
17¢ DIM Cursor.vals{Maxt)
186 CALlL IOENTERA(Snak, SEG Curscr.vals(0), Maxk,
Actuals):
IF PCIB.ERR <>NOERR THEN ERRCOR PCIBE.BASERR
190 PRINT “Cursor reads”; Cursor.vals{¢); “dB at
position”; Cursor.wvals(l)
200 INPUT *“Desired cursor position (0..400%2~,
New.posn
210 A% = “SCv +3TRS(INT(New.posn +.5)): GOSUB
I00UTS
220 A% = 00" GOSUB IoouTs
230 CALL IOENTERA{Sna&, SEG Cursor.vals(0), Maxs,
Actual%):
IF PCIBE.ERR <>NGERR THEN ERROR PCIB.BASERR
240 PRINT “Value at positicn”; Cursor.vals{l); “ is
#: Curscr.vals(0); “dB.”

[



250
260

270

280
290

300

310

320
330
340
350
360
370
380

INPUT ~Cursor freguency {GHzZ)?", Cur.freqg
New.posn = 400 * ((Cur.freq —Start.freq}) /
{Stop.freq —-Start.freq))

AS = “SC" +STRS$(INT(Rew.posn +.5)): GOSUB
IOOUTS

AS = "QC* GOSUB TOOUTS

CALL IOENTERA{Snak, SEG Cursor.vals{0)}, Max%,
Actuals):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
cur.freq = Start.freq +{Stop.freq —-Start.freq)
* (Cursor.vals(1l) / 400}

PRINT ~Cursor reads”; Cursor.vals(0):
¢ur.freg; “GHz.”

END

IOOUTS: CALL TOOUTPUTS(Sna&, AS LEN(AS$))

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
RETURN

100UTSP: CALL I0OUTPUTS{Passthrui, A5, LEN{AS))
IF PCIB.ERR <>NOERR THER ERROR PCIB.BASERR
RETURN

“dB at”;

Program 4 explanation

Line 10  Call the QuickBASIC initialization file “QBSE-
TUP”.

Line 20  Clear the computer CRT.

Line 30  Define the start frequency of the desired sweep
in GHz.

Line 40  Define the stop frequency of the desired sweep
in GHz.
: Line50  Assign the interface select code to a variable.
Line 60  Assign the address of the analyzer to a variable.
Line 70  Assign the passthru address of the analyzer to a
variable.

Line 80  Define a timeout of 10 seconds. Perform error
trapping.

Line 90  Abort any HP 1B trapsfers, Perform error
trapping.

Line 100 Clear the HP 1B interface of the analyzer.
Perform error trapping.

Line 110 Preset the analyzer and source. This sets the

: number of poinis per trace to 401.

Line 120 Teli the analyzer which instrument is controlled
through the passthru address (19 is the source).

Line 130 Command the source to set a start frequency of
2 GHz and a stop frequency of 5 GHz.

Line 135 Turn passthru mode off. Allow analyzer to up-
date.

- Line 140 Set the cursor to the maximum point on chan-

nel 2 and command the analyzer to output the
cursor’s value and position.

Line 150

Line 160
Line 170

Line 180

Line 190

Line 200

Line 210
Line 220
Line 230
Line 240

Line 250
Line 260
Line 270
Line 280

Line 290

Line 300

Line 310

Line 320
Line 330

Line 340
Line 350
Line 360

Line 370
Line 380

Define the maximum number of elements to be
read into an array.

Define the actual number of elements read.

Dimension an array {o contain the cursor value
and position.

Read the value and position of the cursor. Per-
form error trapping.

Print the value and position of the cursor on
the computer CRT.

.Get new cursor position from the user. Input

should be between 0 and 400.

Set the cursor to the new cursor position cho-
sen by the user.

Command the analyzer to output the cursor’s
value and position.

Read the value and position of the cursor at its
new position. Perform error trapping.

Print the cursor’s value and position on the
computer CRT.

Get new cursor frequency from the user, It
must be within the frequency range of the
sweep selected.

Calculate the position of the cursor from its
frequency and the start and stop frequencies of
the current measurement.

Set the cursor to the desired position.

Command the analyzer to output the cursor’s
value and position.

Read the cursor’s value and position. Perform
er7oT trapping,

Calculate the cursor’s actual frequency from its
position and the start and stop frequencies of
the current measurement. You can easily pro-
gram other start and stop frequencies by fol-
lowing the example in program 3.

On the computer CRT, print the value and ac-
tual frequency of the cursor.

End program execution.

Define a subroutine that outputs commands to
the analyzer.

Perform error trapping.
Return from the subroutine.

Define a subroutine that outputs commands to
the source through the passthru address of the
analyzer.

Perform error trapping.

Return from the subroutine.



Running program 4
1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [S] on the computer.

3. The computer turns on both channels and sets channel
1 to reflection (input A) and channel 2 to transmission
(input B). The cursor is positioned to the maximum
point on the channel 2 trace and its value and position
are read and displayed. At preset, the number of
points per trace is 401.

4. The computer displays the prompt:
Desired cursor position {(0..400)?

Type in a number between O and 400 and press [EN-
TER]. A position of O represents the left side of the
analyzer’s CRT (lowest frequency) and 400 repre-
sents the right side of the CRT (highest frequency).
The position is set, and the cursor’s value and posi-
tion is read and printed on the CRT of the computer.

5. The computer stops and displays the prompt:

Cursor frequency (GHz)}?

Enter a frequency within the current start and stop
frequencies of the measurement (0.01 to 20 GHz).
The nearest cursor position is calculated and set. The
value and position of the cursor are read, and the
actual cursor frequency is calculated from the cur-
sor’s position.

NOTE: The original desired frequency and the ac-
tual cursor frequency are usually different. Because
there are only 401 possible cursor positions, some
frequencies cannot be set exactly.

To use more points per trace when using the HP 8757D,
modify line 110 to be “IP SP801” for 801 points. Then
modify the “400” in lines 200, 260, and 300, to “800”.

Program 5: read a single value

Measurements often require that a singie value be read
at a CW frequency, particularly when extremely good fre-
guency accuracy and resolution are required.

The analyzer is able to read and send a single reading of
any measurement channel, via HP 1B, to the computer.
The OUTPUT VALUE (OV) command operates on the
active channel and causes the analyzer to send one read-
ing of measurement data. Even when the anpalyzer is in
normalized mode (MEAS—~MEM), the OV command
sends the measured, not the normalized, data.

Program $ listing

19 REM SINCLUDE: ‘QBSETUP’
20 cLsS

30 iscs = 7

40 Snak = 7186

50 Passthru& = 717

10

60 CALL IOTIMEOUT{ISCE, 10!):

IF PCIB.ERR <>NOERR THEN ERRCR FPCIB.BASERR
70 CALL TCABORT(ISC&}:

IF PCIB.ERR <>NOERR THEN ERRCR PCIB.BASERR
80 CALL IOCLEAR(ISCEK):

IF PCIB.ERR «<>NOERR THEN ERROCR PCIB.BASERR
90 AS$ = ~“IP” GOSUB IOCUTS
100 AS = "PT19” GOSUB JOOUTS
119 A$ = "SW0* GOSUB ICOUTS
120 Freq = 2
130 ¥reqg.step = .1
140 AS$ = “CW” +STR$(Fregq) + “GZ SF~

+STRS (Freqg.step) + “GZ” GOSUB IOOUTSP
150 A§ = “Q1lIA" GOSUB JOOUTS
160 FoOR ¥ = 1 T0 21
170 A$ = *0OV” GOSUB IOOUTS
180 CALTL TOENTER(Snak, Value):

IF PCIB.ERR <>NOERR THEN ERRCR PCIE.BASERR
190 PRINT I; “:7, Value; “dB atv; Freg; “GHz*
200 A$ = ~CW UP" GOSUB TIOOUTSP
210 Freq = Freg +Freg.step
220 WEXT I
230 AS = “FA2GZ FB4GZ” GOSUB IOOUTSP
240 A$ = “SW17 GOSUB I1I00UTS
250 END
260 IOOUTS: CALL IOOUTPUTS{Sna&, A$, LEN(AS))
270 IF PCIB.ERR «<>NOERR THEN ERROR PCIB.BASERR
280 RETURN
290 I100UTSP: CALL IOOUTPUTS(Passthruk, AS, LEN{AS))
300 IF PCIB.ERR «<>NOERR THEN ERRCOR FPCIB.BASERR
310 RETURN

Program 5 explanation

Line 10  Call the QuickBASIC initialization file
“QBSETUP”.

Line 20  Clear the computer CRT.

Line 30  Assign the interface select code to a variable.

Line 40  Assign the address of the analyzer to a variable.

Line 50  Assign the passthru address of the analyzer to a
variable.

Line 60  Define a system timeout of 10 seconds. Per-
form error trapping.

Line 70  Abort any HP~IB transfers. Perform error
trapping.

Line 80  Clear the HP~IB interface of the analyzer.
Perform error trapping,.

Line 90  Preset the analyzer and source.

Line 100 'Tell the analyzer which instrument is controlled
through the passthru address (19 is the source).

Line 110 Put the analyzer in non-—swept mode. This step
is necessary to read single values. After receiv-
ing this command, the analyzer stops updating
its display.

Line 120 Define a start frequency for further measure-
ments (in GHz).

Line 130 Define a frequency increment (in GHz).



Line 140 Put the source into CW mode at the start fre-
quency and set its frequency step size to that of
the frequency increment.

Line 150 Command the analyzer to measure reflection
(input A) on channel 1. This statement also
causes the analyzer to exit passthru mode.

Line 160 Make 21 measurements, at equally—spaced
CW frequencies.

Line 170 Command the analyzer to send the current
reading of channel 1 (the active channel) to the
computer. The reading is taken immediately.

Line 180 Read the value. In this instance, no format has
been defined so the default format of ASCIl is
in effect.

Line 190 Print the measurement number, the reading,
and the frequency on the computer CRT.

Line 200 Command the source to increment the CW fre-
quency by the step size set earlier (line 110).
This is a very fast way of setting a series of
equally—spaced frequencies.

Line 210 Increment the variable that contains the cur-
rent frequency. This variable is only used for
printing the current frequency at each iteration
of the loop.

Line 220 End of the loop.

Line 230 Command the source to sweep from 2 to 4
GHz. The source exits CW mode and returns
to start/stop mode.

Line 240 Command the apalyzer to return io swept
mode. The analyzer again updates the trace
information on the dispiay. This command also
exits passthru mode.

Line 250 End program execution.

Line 260 Define a subroutine that outputs commands to
the analyzer.

Line 270 Perform error trapping.
Line 280 Retura from the subroutine.

Line 290 Define a subroutine that outputs commands to
the source through the passthru address of the
analyzer.

Line 300 Perform error trapping.

Line 310 Return from the subroutine.

Running program 5

1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [S] on the computer.

3. The source frequency is set immediately to 2 GHz and
the computer begins reading reflection (input A) of
the apalyzer and printing the measurements. After 21
readings, the program ends.

Program 6: trace transfer

One feature that sets the HP 8757D/E apart is its ability
to transfer an entire measurement trace to a computer at
very high speed. A complete, high—resolution (.01 dB)
401 —point measurement can be sent to the computer in
35 milliseconds (binary format) or 800 milliseconds
(ASCII format). Transfer time will be less for fewer
points per trace, and greater for more points per trace.

The analyzer gives you complete flexibility when reading
measuremnent traces via HP—IB. You can read from the
active channel and you can read the stored memory trace,
the current measurement trace, or the normalized trace
(measurement--minus—memory). In addition, the
memory trace can be written back to the analyzer, allow-
ing you to save and restore calibration traces via HP—IB.

With trace transfer measurements, some frequency reso-
lution is sacrificed for measurement speed. The number
of points per trace can be programmed to control the
resolution across the frequency range being swept. If you
are measuring a device that changes very rapidly with
frequency, it is possible to miss very narrowband re-
sponses that occur between measurement points if the
resolution is low. For these cases, the measurement
should be made at a higher resolution. The trace transfer
method of measurement is much faster than CW point—
by—point measurements.

Program 6 listing

10 REM SINCLUDE: ‘QBSETUP’

20 CLS

30 ISCE = 7

40 Snak = 716

50 DIM Ascii.dat(l TO 401),Binary.dat%{1 TO 401}

&0 Maxi% = 401

70 Max2% = 2 * Maxis

80  CALL IOTIMEOUT(ISC&, 10!}:
IF PCIB.ERR <> NOERR TEEN ERROR PCIB.BASERR

90 CALL IOABORT(ISCE&):
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

106 CALL IOCLEAR{TSCE):
IF PCIB.ERR <> HNOERR THEN ERROR PCIB.BASERR

110 A4S = 1P~ GOSUB 100UTS

120 A$ = “C1lIA;C2IB” GOSUB I00OUTS

130 start = TIMER

140 Stopped = TIMER

150 DO UNTIL (({Stepped -« Start) >2)

160 Stopped = TIMER

170 LOOP

180 A$ = “FD2;C1l0D” GOSUB I00UTS

190 Actual% = 0

200 CALL IOENTERA(Sna&, SEG Ascii.dat(l), Maxis,
Actuals):IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

210 CALL IOEOL(ISC&, CHRS(13) + CHR$(10}, ©): IF
PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

220 A% = “CIWM"” GOSUB 100UTS

11



230

240

250
260
270
280
290
300
31¢

3z0

336
3490

380

360
370
380
390
440
410
420

430
44¢

45¢

460
470
4890
4990
500

CALL IOEOL(ISC&, CHRS${13) + CHR${(10), 2): I¥F
PCIR.ERR <> NOERR THEN ERROR PCIB.BASERR

CALL JOOUTPUTA(Sna&, SEG Ascii.dat(l), Maxls):
IF PCIB.ERR <> NOERR THEN ERROR PCIE.BASERR

AS = ~#CIMY* GOSUB IOQUTS

DO UNTIL INXEYS = CHRS${13): LOCATE 25, i

PRINT “Press ENTER to continue” LOOP: CLS

AS = “ClC0Q;C2MY” GOSUB IOOQUTS

Actuals = 0

AS = #PFPD3;C20D" GOSUB I0OUTS

CALIL IOENTERE{Sna&, SEG Binary.dat%{l)}, Max2%,
Actual%, 1}):

IF PCIB.ERR <> ROERR THERN ERROR PCIB.BASERR
CALY, FOEOL{ISC&, CERS{33) + CHR§(10}, 0):

IF PCIB.ERR <> KOERR THEN ERROR PCIR.BASERR

AS = “C2WM” GOSUB ICOUTS

CALL IOEOQOL(ISC&, CHERS$(13} + CHR$(10), 2): IF
PCIB.ERR <> NOERR THEN ERRCR PCIB.BASERR

CALL TOOUTPUTE(Snak, SEG Binary.dat${l), Max2%,
1):

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
DO UNTIL INKEYS = CHR$(13): LOCATE 25, 1

PRINT “Press ENTER to continue” LOOP: CLS

FOR I% = 1 TO Maxls

Binary.dat%(I%) = (1% MOD 100)

NEXT 1%

AS$ = ~C20C0;CIMY” GOSUB ICOQUTS

CALYL TOEOL(ISCk, CHRS(13) + CHRS(10), 0):

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

AS = “FD3;CIlWM” GOSUB I00UTS

CALL XOOUTPUTB(Snak, SEG Binary.dat$(1)}, Max2%,
1}: IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
CALL IOEOL{ISC&, CHR$(13} + CHR$(10), 2):

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

AS$ = *AS” GOSUB I00UTS

END

ICOUTS: CALL IOOUTPUTS(Sna&, AS, LEN{AS))

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
RETUREK

Program 6 explanation

Line 10  Call the QuickBASIC initialization file
“QBSETUP”.

Line 20  Clear the computer CRT.

Line 30  Assign the interface select code to a variable.

Line 40  Assign the address of the analyzer to a variable.

Line 50 Dimension an array to hold a trace of 401
points in ASCII format. Dimension a second
array to hold another 401 points trace in binary
format.

Line 60 Create a variable based on the number of
points per sweep on the analyzer. By using a
variable here it helps to make the program eas-
ily adaptable to different numbers of trace
points.

Line 70  Create a variable to define the number of bytes
used in the binary trace transfer.

Line 80  Define a system timeout of 10 seconds. Per-
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form error trapping.

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150

Line 160
Line 170
Line 180

Line 190

Line 200

Line 210

Line 220

Line 230

Line 240

Line 250

Line 260
Line 270

Line 280

Line 290

Abort any HP—1B transfers. Perform error
trapping.

Clear the HP 1B interface of the analyzer.
Perform error trapping.

Preset the analyzer and the source. This sets
the number of points per trace to 401.

Set channel 1 to reflection (input A) and chan-
nel 2 to transmission (input B).

Set a start time using the TIMER function in
QuickBASIC.

Set an initial stop time to be compared to the
start time.

Loop until 2 seconds have elapsed from the
start time,

Update the time.
End of the 2 second loop.

Set the data format to Extended ASCII and
command the analyzer to output the channel 1
measurement data.

Initialize the variable specifying the number of
elements actually read into the array.

Read the measurement trace data from channel
1. Perform error trapping.

Disable the end—of~line string (carriage re-
turn/linefeed) that is sent after any IOOUT-
PUT command.

Command the apalyzer to input data into the
trace memory of channel 1.

Enable the end —of—line string (carriage re-
turn/tinefeed) that is sent after any JOOUT-
PUT cominand.

Write the measured trace data back to the trace
memory of channel 1. Reading the measure-
ment trace and storing it back into trace
memory is equivalent to executing the MEAS—
MEM function (HP—IB command SM). Per-
form error trapping.

Command channel 1 to display the trace
memory data.

Press [ENTER] to continue.

Print 2 message on the computer’s CRT notify-
ing the user that the computer is waiting for a
key to be pressed before continuing.

Turn channel 1 off and cbhannel 2 on. Command
the analyzer to display the trace memory from
channel 2.

Initialize the variable specifying the number of
elements actually read into the array.



Line 300

Line 310

Line 320

Line 330

Line 340

Line 350

Line 360
Line 370

Line 390

Line 400
Line 410

Line 420

Line 430

Line 440

Line 450

Line 460

Line 470
Line 480

Line 490
Line 500

Set the data format to PC binary format. Com-
mand the analyzer to output its channel 2 mea-
surement trace data,

Read the binary measurement data from chan-
nel 2. Perform error trapping.

Disable the end—of—line string (carriage re-
turn/linefeed) that is sent after any IOOUT-
PUT command.

Command the analyzer to input data into the
trace memory of channel 2.

Enable the end—of—line string (carriage re-
turn/linefeed) that is sent after any IOOUT-
PUT command.

Write the binary data array back to the trace
memory of channel 2. Perform error trapping.

Press [ENTER] to continue.

Print a message on the computer’s CRT notify-
ing the user that the computer is waiting for a
key to be pressed before continuing.Line 380
Set up a loop to create 401 measurement
points.

Calculate some arbitrary function and fill the
binary data array. This function has no particu-
lar meaning, but represents some speciai cal-
ibration data (such as an open/short average).

End of the loop.

Turn channel 2 off and display the channel 1
trace memory.

Disable the end—of~line string (carriage re-
turnflinefeed) that is sent after any JOOUT-
PUT command.

Command the analyzer to input data into the
trace memory of channel 2.

Write the binary data array to the trace
memory of channel 2. Perform error trapping.

Enable the end—of—line string (carriage re-
turn/linefeed) that is sent after any IOOUT-
PUT command.

Autoscale the display on channel 1.
End program execution.

Define a subroutine that outputs commands to
the analyzer.

Perform error trapping.

Return from the subroutine.

Running program 6
1. Clear the computer CRT and type in the program.
2. Press [ALT] {R] [8] on the computer.

3. Watching the analyzer CRT, you will see DATA DUMP
TO HP-1B when it begins sending trace data to the
computer, and DATA DUMP TO TRACE MEMORY
when the computer sends data back.

4. Watching the analyzer CRT, press [ENTER] on the
computer. The computer again reads and writes a
trace of data. The analyzer displays the same mes-
sages. This time the transfer occurs much more rapid-
ly. A binary transfer takes about 35 milliseconds to be
completed while an ASCII trace transfer requires
about 800 milliseconds each wayv.

5. Press [ENTER] on the computer. The computer cal-
culates an arbitrary function and sends it to trace
memory of the analyzer, where it is autoscaled and
displayed. This function has no significance. It repre-
sents a special calibration trace, such as a short/open
average. With a computer, the analyzer measurement
system can be calibrated over several different fre-
quency ranges and changed from one to another very
quickly, with—out recalibration.

If you wish to transfer a higher resolution trace with the
HP 8757D, modify line 110 to be “IP SP801” for 801
points. Then modify "401” in lines 50 and 60 to “801.”

Program 7: using the
TAKE SWEEP command

To make measurements as quickly and efficiently as pos-
sible, it is often necessary to synchronize the source with
the analyzer. The TAKE SWEEP command gives the
analyzer the ability to command the source 1o make a
specified number of complete sweeps (1 to 255). This
command is especially useful when using the trace trans-
fer method of reading data from the analyzer.

To use the TAKE SWEEP command, place the analyzer
in non—swept mode (SWO). Then give the TAKE
SWEEP command with the number of sweeps desired
(TSd). At the end of the specified number of sweeps, the
analyzer informs the computer of the completion of this
operation by setting a bit in its status byte.

The computer can detect this event in two ways:

* Monitor the status byte continuously untii the bit is set
(polling).

» Let the analyzer generate a service request (SRQ) and
interrupt the computer.

Table 1 is a diagram of the status bytes of the anmalyzer. It
shows all of the bits that can be used to either monitor or
interrupt the computer. In this program, bit 4 (decimal
value 16) is used to signal “operation complete” (all of
the sweeps specified by the TAKE SWEEP command
have been completed.)
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When you follow the take sweep command with ap out-
put statement, such as OUTPUT DATA (OD), the data
is sent immediately, not after the instructed number of
sweeps. The two approaches mentioned overcome this by
letting us send the data at the end of the specified pum-
ber of sweeps, not immediately. A third approach is to

use the sweep hold mode (SW2) instead of the non—

swept mode (SWO0). In this mode the analyzer will pre-
vent any HP~1B operations until the completion of the

TAKE SWEEP command.

Program 7 listing

16
20
30
40
50
60
76

80
9C

160
110
120

130
140
150
i60
170
isgo

150
200
210
220
230

240
250
260
27¢
280
290
300
310
320
330
340
350
360
370
380

3%0
400
410
420
430
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REM $INCLUDE: ‘QBSETUP’

CLS

DIM ASCIIDAT(0 TO 400)

fasck = 7

Sna& = 716

Passthrus = 717

CALL IOTIMEOUT(Isc&, 10):

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
CALL JTOABORT{Isc&):JF PCIB.ERR <> NOERR THEN
ERROR PCIB.BASERR

CALYL IOCLEAR{IXIsc&):

IF PCIB.ERR <> NOERR THEN ERRCR PCIB.BASERR
A5 = IPY GOSUB Toouts

A% *PTIS" GOSUB IOQUTS

A$ = “ST250MS” CALL ICOUTPUTS(Passthru&, A$,
LEN{AS)):

IF POIR.ERR <> NOEZER TEEN ERROR PCIB.BASERR
A% = “C2¢0 IB" GOSUB IOOUTS

AS = ¥SW0;CS;RM16;” GCSUB I0OUTS

stats = 0

A% = “TS10;* GOSUB IOCUES

DO UNTIL {{Stat® MOD 32) > 15}

CALL IOSPOLL{Sna&, Stats):

IF PCIEB.ERR <> HOERR THEN ERROR PCIR.BASERR
Locy

A% = “ClODT GOSUB IOOUTS

Max% = 401

hotualy = 9

CALIL IOENTERA{Sna&, SEG ASCIIDAT (0}, Maxs,
Actual¥):

IF PCIB.ERR <> ROERR THEN ERROR PCIB.BASERR
A% = YSW1” GOSUS IlooUrs

DO UNTIL INKEYS = CHRS{13): LOCATE 25, 1
PRINT “Press ENTER to contihue” LOOP: CLS
PEN OFF

AS = “SWO;CS5;RM16;” GOSUB JOOUTS

CALL IOPEN(Isck, 0)

ON PEN GOSUB Srqg.recv

PEN ON

A% = “TSi0;” GOSUB IOOUTS

Wait.srg: '/

Iy Intr.bit% = ¢ THEN GOTCO Wait.srqg

PEN OFF

END

Srg.recv:

CALL 108POLL{Sna&, Intr.bit%):

IF PCIB.ERR <> WOERR THEN ERRCR PCIB.BASERR
AL = *RMO" GOSUB 1o0UfTs

A$ = “ClOD” GOSUB I0QUTS

Max% = 401

Actuals = ¢

CALL IOENTERA{Sna&, SEC ASCIIDAT(0)}, Max%,
Actuals):

IF PCIB.ERR <> KOERR THEN ERROR PCIB.BASERR

it

4490
4590
469
4790
489

A$ = “SW1” GOSUB 100UTS

RETURN

I0OUTS: CALL IOCUTPUTS(Snak, A$, LEN{AS))
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
RETURN

Program 7 explanation
Line 10 Call the QuickBASIC initialization file

“QBSETUP”.

Line 20  Clear the computer CRT.

Line 30 Dimension an array large enough to hold a

trace of data (401 points).

Line 40  Assign the interface select code fo a variable.

Line 50 Assign the address of the analyzer to a variabie.

Line 60  Assign the passthru address of the analyzerto a

variable.

Line 70  Define a system timeout of 10 seconds. Per-

form error trapping.

Line 80 Abort any HP—IB transfers. Perform error

trapping.

Line 90 Clear the HP—IB interface of the analyzer.

Perform error trapping.

Line 100 Preset the analyzer and source.

Line 110 Tell the analyzer which device is controlled

through the passthru address. Address 19 be-
longs to the source.

Line 120 Set the source to 250 milliseconds per sweep.

Perform error trapping,.

Line 130 Turn off channel 2 of the analyzer and select

trapsmission (input B) for display on channel 1.

Line 140 Put the analyzer into non—swept mode. Clear

the status register of the apalyzer. Set the re-
quest mask to 16 (bit 4) so that the analyzer
will set bit 4 (operation complete) at the
completion of the TAKE SWEEP command.
Table 1 has a description of all bits in the status
bytes.

Line 150 Assign the status variable initially to zero.

Line 160 Command the analyzer to take 10 sweeps.

Line 170 Wait for the 10 sweeps to completed by testing

the status byte to see if bit 4 is set. Remain in
the loop until bit 4 is set.

Line 180 Read the analyzer status byte. Perform error

trapping.

Line 190 End of the loop.
Line 200 Command the analyzer to output the channel 1

trace data.

Line 210 Define the maximum number of elements to be

read into an array.



Line 220
Line 230
Line 240

Line 250

Line 260

Line 270

Line 280

Line 290

Line 300

Line 310

Line 320
Line 330
Line 340

Line 350

Line 360
Line 370

Line 380

Line 390
Line 400

Line 410

Define the actual number of elements read.
Read the trace data. Perform error trapping,

Return the analyzer to swept mode, The dis-
play now updates continuously.

Wait for the [ENTER] key to be pressed. Lo-
cate where the prompt will be displayed on the
CRL.

Print a prompt on the CRT. Clear the screen if
the loop was terminated.

HP-IB service requests are implemented as
lightpen events. This statement disables any
lightpen event trapping.

Put the analyzer into non—swept mode. Clear
the status register of the analyzer. Set the re-
quest mask to 16 (bit 4) so that the analyzer
will set bit 4 (operation complete) at the
completion of the TAKE SWEEP command.
This is the same as in line 140 except that we
will look for interrupts this time.

Enable the HP—IB interface to detect HP—IB
service requests and process the interrupt as
ON PEN events.

Line label for routine that is executed when an
interrupt is detected.

Enable HP~1B service request interrupt event
trapping.
Command the analyzer to take 10 sweeps.

Line label for loop that waits for an interrupt.

If a service request was not detected, continue
looping.

Disable HP~IB service request interrupt event
trapping.
End program execution.

Line label for routine that services the inter-
rupts.

Serial poll the analyzer. Reading the status byte
of the analyzer clears the SRQ. The CLEAR
STATUS (CS) command could also be used.
Perform error trapping.

Disable interrupt generation from the analyzer.

Command the analyzer to output the channe] 1
trace data.

Define the maximum number of elements to be
read into an array.

Line 420 Define the actual number of elements read.
Line 430 Read the trace data. Perform error trapping.

Line 440 Return the analyzer to swept mode. The dis-
play now updates continuously.

Line 450 Return from subroutine.

Line 460 Define a subroutine that outputs commands to
the analyzer.

Line 470 Perform error trapping.

Line 480 Return from the subroutine.

Running program 7

1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [S] on the computer.

3. The computer first presets the analyzer and source. It
then sets the source to 250 milliseconds per sweep,
and sets the analyzer to display transmission on chan-
nel 1.

4. The computer commands the analyzer to take 10
sweeps and polls the analyzer status byte to determine
when they were completed. The computer reads a
trace from the analyzer. Just before the trace is sent,
you should see the display “freeze™ as the TAKE
SWEEP command is completed.

5. Press [ENTER], and the computer again tells the ana-
iyzer to take 10 sweeps. This time the computer re-
ceives an interrupt after the last sweep. The computer
sits in a loop (lines 330 and 340) and waits until the
analyzer signals completion of the TAKE SWEEF
command. In this segment of the program, you should
not see the display “freeze” at all. Immediately after it
receives the interrupt, the computer puts the analyzer
back into swept mode. This method of sensing the end
of a TAKE SWEEP command via an interrupt is more
time—efficient than the polling method previously
used because the computer can be doing something
else during the 10 sweeps.

'To use the sweep hold mode, modify line 140 to “SW2”
(instead of "SW(;,CS;RM16;™) and delete lines 150, 170,
180, and 190. The program will wait at line 200 until the
10 sweeps are completed. Whenever practical, use the
service request interrupt to sense the end of a TAKE
SWEEP command. In fact, you can use the time to do
plotting or printing of data, instead of sitting in a loop.
Service requests are useful for other events, as demon-
strated by the next program.
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Table 1. HP 8757D/E Status Byte Descriptions

STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 g
Decimal 128 64 32 16 8 4 2 1
Value
N/A Request SRQ on SRQon SRQ on SRQ on SRQ on SRQ on Any
Service Hr-IB Operation | Softkey Only | Changein Numeric Front Panel
Function {SRQ) Syntax Error | Complete Pressed Extended Entry Key Pressed
{Sweep, Plot Status Byte | Completed
or Print) (HP-IBor
Front Panef)
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 p 1 9
Decimal 128 64 32 16 8 4 2 1
Value
N/A SRGon SRQon SRQ on SRQon SRQ en SRQ on SRQ on Self
Function Detector Front Panel Lammit Test Action Knob Operation | Test Failure
Uneal Preset or Failed! Requested Activity Failed!
Power—on not possible

1. HP 87570 only.

Program 8: programming the softkeys

The HP 8757D/E has eight screen—labeled softkeys that
make your measurements faster and easter. Under HP—
IB control, you can re—label the softkeys with any an-

notation and sense when they are pressed.

Use the softkeys to branch to special measurement pro-
grams. By making full use of the softkeys, your automatic
system may not need a normal computer keyboard at all,

making it as easy to use as a manual instrument.

Program 8 listing

16 REM SINCLUDE: ‘OBSETUP”

20 CLS

30 Isek = 7

40 Snak = T16

40 CALL IOTIMEOUT{Isc&, 10!}:

60
78

80

90

100
110
120
130
140
150
160
17¢
180
180
200
210
220

16

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BABERR
CALL IOABORT(IscCE&):

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
CALL IOCLEAR{IscE&}:

IF PCIB.ERR <> NOEZRR THEN ERROR PCIB.BASERR
PEN OFF

F-4] #1p" GOSUB IQOUTSH

A$ = “C5 RM8” GOSUB IOOUTS

A% = “WK1 CAL1” GOSUR JCOUTS

A$ = *WK2 TEST1” GOSUB I00UTS

AS = *WK3I CAL2" GOSUB JOOUTS

A$ = “WK4 TEST2” GOSUB I00UTS

AS = *“WK& ABORT” GOSUB IOQUTS

PRINT “S0FT KEYS LOADED”

CALL IOPEN{Isc&, 0)

0N PEN GOSUB Sndg.recv

PER ON
Wait.srg:

IF Keycode <> 41 THEN GOTO Wait.srq

PEN OFF

]

230
240
250

260
270
280
290
300
310
320
339
349
350
360
370
380
390
400
410
420
430
440

END
Srg.recv:

CALL 10SPOLL(Snak, Intr.bit%}):
IF PCIB.ERR <> NOERR THEN ERROR PCIE.BASERR

AS = “0K”

GOSUB IOQUTS

CALL IOENTER(Snak, Keycede)
SELECT CASE Keycode: CASE 32

CLS : LOCATE 12, 29: BRINT “Calibratiom #1*
CASE 8

CLS : LOCATE 12, 29: PRINT *Test #17

CASE ©

CLS : LOCATE 12, 29: PRINT ~Calibration #2"
CASE 16

CLS : LOCATE 12, 29: PRINT “Test #2”

CASE 41

CLS : LOCATE 12, 29: PRINT “Abort”

CASE ELSE

CLS : LOCATE 12, 29: PRINT “xx*ndefined***”
END SELECT

RETURN

TO0UTS: CALL IOOUTPUTS{Snak, AS, LEN(AS))
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
RETURN

Program 8 explanation

Line 10  Call the QuickBASIC initialization file
“QBSETUP”.

Line 20 Clear the computer CRT.

Line 30  Assign the interface select code to a variable.

Line 40  Assign the address of the analyzer 1o a variable.

Line 50  Define 2 system timeout of 10 seconds. Per-
form error trapping.

Line 60  Abort any HP—IB transfers. Perform error

trapping.



Line 70

Line 80

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210

Line 220

Line 230
Line 240

Line 250

Line 260

Line 270
Line 280

Line 250

Clear the HP~1B interface of the analyzer.
Perform error trapping.

HP 1B service requests are implemented as
lightpen events. This statement disables any
lightpen event trapping.

Preset the analyzer and source.

Set the request mask to 8 (bit 3). See table 1
for the description of the status bytes.

Label softkey 1 with “CAL 1”. Softkey 1 is the
softkey at the top of the CRT.

Label softkey 2 with “TEST 17.
Label softkey 3 with “CAL 2”.
Label softkey 4 with “TEST 27,
Label softkey 8 with “ABORT”.
Print a message to the user.

Enable the HP—IB interface to detect HP—IB
service requests and process the interrupt as
ON PEN events.

Line label for routine that is executed when an
interrupt is detected.

Enable HP—IB service request interrupt event
trapping.

Line label for routine that waits for an inter-
rupt.

If the last softkey pressed was not the “Abort”
key (softkey 8, key code 41), continue looping.

Disable HP —1IB service request interrupt event
trapping.

End program execution.

Line label for routine that services the inter-
rupts.

Serial poll the analyzer. Reading the status byte
of the analyzer clears the SRQ. The CLEAR
STATUS (CS) command couid also be used.
Perform error trapping.

Command the analyzer to output the key code
of the last key pressed.

Read the key code.

Multi—~way branch on key code value. When
lines are labeled with numbers in QuickBASIC,
“SELECT CASE ... CASE” for the first case
must occur on the same line and be separated
by a statement separator. If the key code is 32,
then softkey 1 was pressed.

Move to row 12, column 29, on the computer
CRT and print an appropriate message.

Line 300 If the key code is 8, then softkey 2 was pressed.

Line 310 Move to row 12, column 29, and print an ap-
propriate message.

Line 320 If the key code is 0, then softkey 3 was pressed.

Line 330 Move to row 12, column 29, and print an ap-
propriate message.

Line 340 If the key code is 16, then softkey 4 was
pressed.

Line 350 Move to row 12, column 29, and print an ap-
propriate message.

Line 360 If the key code is 41, then softkey 8 was
pressed.

Line 370 Move to row 12, column 29, print an appropri-
ate message, and go to the end of the program.

Line 380 If the key code doesn’t match any of the
preceding codes, another key was pressed. In
this case, the key code has to be for softkey 5,
6, or 7 (key codes 14, 38, or 40) since these are
the only other keys that can interrupt the
computer.

Line 390 Move to row 12, column 29, and print an ap-
propriate message.

Line 400 End of multi—way branch.
Line 410 Return from subroutine.

Line 420 Define a subroutine that outputs commands to
the analyzer.

Line 430 Perform error trapping.

Line 440 Return from the subroutine.

Running program 8
i. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [S] on the computer.

3. After the computer presets the analyzer and source, it
writes the softkey labels on the analyzer CRT. The
amalyzer writes the first key label and blanks the other
softkey labels. Softkeys 5, 6, and 7 remain blank be-
cause they are not given new labels.

4. Press any key on the analyzer. Pressing a softkey
causes a message to be printed on the computer CRLT.
Softkeys 3, 6, and 7 generate an interrupt, even
though they weren’t labeled. No other keys of the ana-
lyzer generate an interrupt, because of the SRQ mask
specified.

Because the analyzer was left in remote mode, it didn’t

respond to any keys pressed on its front panel. In some

applications it is useful to put the analyzer into local op-
eration, so that it can be controlled from the front panel
and still generate interrupts whenever a key is pressed.

1"



Program 9: CRT graphics

For applications requiring diagrams, drawings, or special
limit lines, the CRT of the analyzer may be used as a
plotter.

This program draws a connection diagram for a hypothet-
ical test system measuring an amplifier. It will blank the
analyzer’s standard display containing the graticule, an-
notation, and softkeys so that we have a blank CRT. Fig-
ure 2 shows what the CRT should look like when the
program is done,

For fast, easy—to-use graphics, the graphics memory of
the HP 8757D/E is divided into seven “pages” of 500
words. One vector requires two words. Each of the pages
may be selected to receive data, and turned on and off
independently. You can keep different drawings in each
of the graphics memory pages and simply turn on the
drawing yvou need by turning on the appropriate page.
Each page may also be erased independently.

To use the graphics capability of the HP 8757D/E, first
define the passthru address to be one less than the ana-
Iyzer's control address. If the analyzer’s address is 16, its
graphics address is 15. To the computer, the CRT of the
analyzer looks like a plotter connected to the 8757 SYS-
TEM INTERFACE.

Program 9 listing
10 REM SEINCLUDE:
29 eLs
30 IsceE = 7
40 Sna& = 716
50 Passthrus = 717
60 CALL IOTIMEOUYT(ISC&, 10!):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
70  CALL IOABORT(ISC&):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
80  CALL IOCLEAR{ISC&):

IF PCIB.ERR «<>NQERR THEN ERROR PCIB.BASERR

‘QB4SETUP’

90

100
110
120
130

140
150
160

170
180
190
200

210
220

230

240

250

260

270

280

280

300
310
320
33¢
34¢
350
360
370

AS “IP BL5 PT15” GOSUB IQOUTS
AS “EP; GP1,1; DF" GOSUB IOCUTS?T
A$ = “SP $* GOSUB I00UTSP
FOR Col = 0 TO 29
A$ = “PU;PA" +STRS(Col * 100) +~,0;PD;PA"
+STRS(Col * 100) +¢,2000;” GOSUB IOOUTSP
KEXT Col
FOR Row = 0 TO 20
AS = “PU;PA 0,” +STR$(Row * 1008) +~;PD;PA 2%00,”
+STRS (Row * 100) +%;* GOSUB IQOUTSP
NEXT Row
A$ = #8P 17 GOSUB IOOUTSE
A% “Pli; PA 600,16900; PDY GOSUB I0QUTSE
A$ = ~810.28,0.34; LBCCNNECTION DIAGRAM”
+CERS$(3}: GOSURB IOOUTSP
AS = “PU; P2 1200,250; PD” GOSUB IOOUTST
A% = “S8I0.28,0.34; LBDUT” +CHRS{3): GOSUB
I00UTSP
A$ = “PU; PA 300,800; PD; PA
1160,800,1100,1100,300,1300,300,800" GOSUB
I00WTSP
A$ = “PU; PA 800,800; Ph; PA 800,1100" GOSUSB
100UTSP
AS = “PU; PA 1500,800; PD; PA
2300,8006,2300,12006,1500,1200,1500,800" GOSUB
IOOUTSP
A% = *PU; PA 19%0,800; Pb; PA 1950,1200" GOSUB
TIO0UTSP
AS = “PU; PA 875,839; PD; PA 875,500,1200,500"
GOSUR JOOUTSPR
AS = *PU; PA 1440,540; PD; PA
2050,5%00,2056,850" GOSUR TOOUTESP
AS$ = ~PU; PR 1200,400; PD; PA
1460,500,1200,600,1200,4007 GOSUEB IOOUTSP
AS = #PU; PA ¢,D" GOSUB ICGOUTSP
END
IOOUTS: CALL IQOUTPUTS(Snak, AS, LEN(AS))
IF PCIB.ERR <>NOERR TEEN ERROR PCIB.BASERR
RETURN
I0GUTSP: CALL IOOUTPUTS (Passthru&, A$, LEN{AS))
IF PCIB.ERR <>»NOERR THEN ERROR PCTB.BASERR
RETURN

It

CONNECTION DIAGRAM

DuT

™~
L

Figure 2. The CRT Graphics Display
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Program 9 explanation

Line 10

Line 20
Line 30
Line 40
Line 50

Line 60

Line 70

Line 80

Line 90

Line 100

Line 110

Line 120
Line 130
Line 140
Line 150

Line 160
Line 170
Line 180

Line 190

Line 200

Line 210
Line 220

Call the QuickBASIC initialization file
“QBSETUP”.

Clear the computer CRT.
Assign the interface select code to a variable.
Assign the address of the analyzer to a variable.

Assign the passthru address of the analyzer to a
variable.

Define a system taneout of 10 seconds. Per-
form error trapping.

Abort any HP~IB transfers. Perform error
trapping.

Clear the HP—IB interface of the analyzer.
Perform error trapping.

Preset the analyzer and blank the CRT display.
Define the CRT graphics as the target of
passthru commands. The graphics address is
always one less than the analyzer’'s HP—IB ad-
dress.

Erase all graphics pages. Turn on graphics page
1 to ensure that the graphics start in it. Set the
color selection to default (monochrome) colors.

Select to plot with pen 9, the lowest intensity
for the analyzer CRT.

Repeat a loop 29 times to draw part of the grid.
Draw a vertical line down the CRT.
End of the loop.

Repeat loop 20 times to draw the horizontal
part of the grid.

Draw a horizontal line across the CRT.
Erd of the loop.

Select to plot with pen 1, the brightest intensity
for the analyzer CRT.

Move the pen to title the display.

Specify the width and height of each character,
indicate what the title is, terminate the title
with an end of text character.

Move the pen to label the DUT.

Specify the width and height of each character,
indicate what the title is, terminate the title
with an end of text character.

Line 230 Move the pen and draw the outline of the

source.
Line 240
Line 250

Draw the plug—in of the source.

Move the pen and draw the outline of the ana-
fyzer.

Line 260 Draw the CRT of the analyzer.

Line 270 Draw the connections from the source to the

DUT.

Draw the connections from the DUT to the
analyzer.

Draw the DUT (an amplifier.)
Move to the bottom left corner of the CRT.

Line 280

Line 290
Line 300
Line 310
Line 320

End program execution.

Define a subroutine that outputs commands to
the analyzer.

Line 330
Line 340
Line 350

Perform error trapping.
Return from the subroutine.

Define a subroutine that addresses the analyzer
as a plotter.

Line 360
Line 370

Perform error trapping.

Return from the subroutine.

Running program 9
1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [S] on the computer.

3. After the analyzer and source are preset, the CRT will
be blanked. First a grid is plotted on the CRT. While
this isn’t necessary for our connection diagram, it does
give you a good indication of where the X and Y coor-
dinates are on the analyzer’s CRT.

4. The labeling is added. The labels “CONNECTION
DIAGRAM?” and “DUT” are done using the analyzer
CRT’s internal character set.

5. All of the lines are plotted on the analyzer’s CRT. If
brighter lines are desired, draw each line twice or se-
lect a different pen number.

In this example, only graphics page 1 is used. You can
independently control up to 7 separate pages of graphics
information. If you write too much information onto one
page, it overflows onto the next page.

When a graphics page is selected, the first location of
mermoty that receives information (identified by the
“pointer”) is reset to the beginning of the page. Thus, as
information is written onto the page, the old information
is destroyed. If we were plotting a line, this would appear
as a new trace overwriting an old one.
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Program 10: learning the
instrument state

Being able to save a specific instrument state is helpful
when it is needed several {imes in a test or measurement
procedure. You can save the instrument state by manually
logging the important analyzer and source parameters,
such as stari/stop frequency, sweep time, number of trace
points, scale per division, and display format, then re-
place them at the appropriate time. A simpler approach
is to save the instrument state in one of the nine internal
save/recall registers of the analyzer/source combination,
then recall it when needed.

You have two additional options with HP —1B: the
interrogate function and the learn string. With the output
interrogated parameter function (OP), vou can selectively
interrogate the values of all functions that have numeric
values (such as frequency and number of trace points).
This function operates the same way in both the analyzer
and the source. It is illustrated in program 3 where the
source start and stop frequencies are interrogated in lines
110 through 140,

For a2 more thorough approach, use the learn string func-
tions of the analyzer and source. The learn string de-
scribes the present instrument state and is similar to one
of the internal save/recall registers. For the analyzer, the
learn string aiso includes all of the global parameters, but
does not include limit line information. Once an instru-
ment state is learned, the analyzer and source states can
be restored at any later time, The following program
demonstrates how to both learn and restore the instru-
ment states of the HP 8757D/E and the HP 8350B
Sweeper by using their learn string functions. If you use
the HP 8340B, 8341B, or 8360 series Synthesized Sweep-
ers, perform the modification described at the end of
“Running program 10.”

Program 10 listing

10 REM S$INCLUDE: ‘QBSETUP/
20 CLS
30 Maxsna% = 300
40  Maxswpr% = 90
50 ISCE& = 7
&0 Snak = 716
70 Passthru& = 717
8¢ CALIL ICTIMEOUT(ISCS&, 10):
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
90 CALL TOABORT(ISC&):
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
100 CALL TOCLEAR(ISC&):
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
116 A§ = “IP” GOSUB IOOUTS
120 AS$ = “PT19;” GOSUB IOOUTS
136 CALL YOLOCAL(Sna&):
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
149 INPUT ~SET UP SYSTEM,PRESS ENTER”, B$
150 Match$S = CHR$(10):
CALL IOMATCH(ISC&, Mateh$, 0): IF PCIB.ERR <
NOERR THEN ERROR PCIB.BASERR

20

160 A% = “0L" GOSUB ICOUTS
170 Actuals = 0
180 Lsna% = SPACES$(Maxsnal)
190 CALL IOENTERS({Snak, LSna$, Maxsna%, Actual$):
IF PCIB.ERR <> HOERR TEBEN ERROR PCIB.BASERR
200 A$ = ~#0OL” GOSUB I00UTSP
210 Actuals = 0
220 Lswpr$ = SPACES(Maxswprk)
230 CALL IOENTERS(Passthru&, Lswpr$, Maxswpr$,
Actuals): )
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
240 CALL IOMATCH{ISC&, Match$, 1}):
IF PCIB.ERR <> NOERR THEN ERROR PCIRB.BASERR
250 A$ = #IP” GOSUB TOOUTS
260 INPUT *7T0 RESTORE SETUP,PRESS ENTER”, BS§
270 A$ = *IL” + Lsna$: GOSUB IOOUTS
280 A% = “ILY + Lawpr$: GOSUB IQOUTEP
290 AS = *7 GOSUB ICOUTS
300 CALL IOLOCAL(Sna&):
T¥ PLIB.ERR <> WOERR THEN ERROR PCIB.BASERR
310 ENR
320  TOOWrS: CALL IOOUTPUTS(Snak, AS, LEN(AS)H)
330 IF PCIB.ERR <> HOERR THEN ERROR PCIB.BASERR
340 RETURN
350 I0OUTSE: CALL IOOUTPUTS{Passthruk, AS$, LEN(AS))
360 IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
370 RETURN

Program 10 explanation

Line 10 Call the QuickBASIC initialization file
“QBSETUP”.

Line 20  Clear the computer CRT.

Line 30  Define the maximum number of characters for
the analyzer learn string.

Line 40  Define the maximum number of characters for
the learn string of the source.

Line 50  Assign the interface select code to a variable.

Line 60  Assign the address of the analyzer to a variable.

Line 70 Assign the passthru address of the analyzer to a
variable.

Line 80  Define a system timeout of 10 seconds. Per-

_ form error trapping. :
Line 90  Abort any HP—IB transfers. Perform error

trapping.
Line 100 Clear the HP~IB interface of the analyzer.
Perform error trapping.

Line 110 Preset the analyzer and the source.

Line 120 Teli the analyzer which device is controlled
through the passthru address. Address 19 be-
lengs to the source.

Line 130 Set the analyzer and source to local mode. Per-
form error trapping.

Line 140 Prompt the user to set up the system. Then
wait for the [ENTER] key to be pressed.



Line 150

Line 160
Line 170

Line 180

Line 190

Line 200
Line 210

Line 220

Line 230

Line 240

Line 250

Line 260

Line 270

Line 280

Line 290

Line 300
Line 310
Line 320

Line 330
Line 340
Line 350

Line 360
Line 370

Disable character matching for the linefeed.
The analyzer learn string is 300 contiguous
binary bytes (150 for the HP 8757E) that does
not end with a cr/lf (since this could actually be
part of the learn string information).

Program the analyzer to output its learn string.

Initialize the variable specifying the number of
elements actually read.

Allocate string space large enough to hold the
learn string of the analyzer (150 bytes).

Read the analyzer learn string into the string
“Lsna$7’-

Program the source to output its learn string.

Initialize the variable specifying the number of
elements actually read.

Allocate string space large enough to hold the
learn string of the source.

Read the source learn string into the string
“Lswpr$”. The computer must read the entire
source learn string which, for the HP 8350B
Sweeper, is 90 bytes long.

Enable character matching; this results in ter-
mination on a linefeed when a string is read.

Preset the analyzer and source to clear the
instrument states.

Prompt the user, then wait for the [ENTER]
key to be pressed.

Program the analyzer to accept its learn string,
then send it.

Program the scurce to accept its learn string,
then send it.

Re—address the analyzer to exit passthru mode
and continue sweeping.

Set the analyzer and source to local mode.
End program execution.

Define a subroutine that outputs commands to
the analyzer.

Perform error trapping.
Return from the subroutine.

Define a subroutine that outputs commands to
the source through the passthru address of the
analyzer.

Perform error trapping.

Return from the subroutine.

Running program 10
1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [S] on the computer.
3. When the computer stops and displays:
SET UP SYSTEM, PRESS CONTINUE.

Adjust the analyzer and source to a preferred instru-
ment state, then press the [ENTER] key on the com-
puter.

4. The computer will save the learn strings of both the
-analyzer and the source. After completing this, the
analyzer and source will be preset to destroy your
original instrument state.

5. The computer stops and displays:
TCO RESTORE SETUP, PRESS CONTINUE.

Press the [ENTER] key. The computer will restore
vour original instrument state via the two learn
strings. Verify on the displays of the analyzer and the
source that your state has been restored.

This example is designed to work with the HP 8350B
Sweep Oscillator, which has a leamn string of 90 bytes.
The program can be easily modified to work with the HP
8340B and 8341B Synthesized Sweepers which have learn
strings 123 bytes in length. To do this, change line 40 to
be:

40 Maxswpr$ = 123

To work with the HP 8360 Series Synthesized Sweeper,

the modifications are more extensive due tfo its variable

length learn string. To do this, change and/or add the fol-

lowing lines:

40 Maxswprs ~ 700

212 Lswpr0$ = SPACES(3)

214 CALL IOERTERS(Passthru&, Lswpr0$, 3, Actuals):
IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

216 Maxswpr% = 256 * ASC(MIDS(Lswpr0$, 2}) +
ASC(MIDS (LSWpE0$, 3))

218 Actmals = 0

280 A$ = “IL” + Lswpr0§+ Lswpr$: GOSUB IOOUTSE

The following should explain the above actions:
Line 212 Allocate string space large enough to hold the
header portion of the HP 8360 learn string (3
bytes).

Read the 3 header bytes, Bytes 2 and 3 indicate
the number of bytes to follow.

Line 214

Line 216 Compute the number of bytes to follow and

change Maxswpr% to reflect this.

Line 220 Allocate string space large enough to hold the

remainder of the HP 8360 learn string.

Read the remainder of the HP 8360 learn
string.

Line 230

Line 280 Program the source to accept its learn string,
then send it. For the HP 8360, the complete

learn string is LswprO§-+Lswpr$.



Program 11: guided instrument setup
with CRT graphics

As was illustrated by program 9, it is possible to utilize
the CRT of the HP 8757D/E as a plotter. This program
goes one step further by utilizing the CRT to create a
simple connection diagram which may be recalled by the
user, at any time, from the front panel of the analyzer.

This program draws the same hypothetical connection
diagram that was drawn by program 9. It blanks most of
the analyzer’s standard display, including the graticle and
all annotation except the soft keys. In addition, it adds
one softkey under both the save and the recall hardkey
menus. This softkey will aliow the user to toggle the state
of the CRT graphics off and on.

To use the graphics off/on capability of the HP 8757D/E,
change “BLS5” in line 90 of program 9 to “BLA”, and
make the necessary changes in the size of the background
grid. These, and other changes are illustrated in the fol-
lowing listing.

The same principle can be used to save anything stored
to disk on the HP 8757D in the first seven pages of user
graphics. By having the softkeys available, the user can
store CRT graphics onto a disk for later recall.

Program 11 listing
18 REM SINCLUDE: ‘QBSETUP’
2 Ci.8

36 Iscs = 7

40 Snak = Tie

50 Passthrusg = 717

60 CALL TOTIMEOUT(ISCA, 10!):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

70 CALI. IOABORT(ISCE&):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

80 CALL JTOCLEAR(ISCE&}:
TF PCIB.ERR <»NDERR THEN ERROR PCIB.BASERR

30 A% = *IP BLa PT15" GOSUB IOQUTS

100 AS “BEP; GP1l,1; PEC” GOSUB IOOUTSP

11¢ AS “SP 67 GOSUB IOQUTSE

120 FOR Col = 0 TO 25

130 A% = “PU;PA” +STRS(Col * 100) +~,0;PD;PA"
+STRS$ (Col * 160) +7,2000;" GOSUB IOQUTSP

140 WEXT Col

150 FOR Row = 0 TC 20

1690 A% = “PU;PA O," +STR$(Row * 100} +7;PD;PA 2500,7
+STR$(Row * 100} +%;” GOSUB IQOUTSP

170 NEXT Row

i80 AS “gP 87 GOSUB ICOUTSP

190 AS = “PU; PA 600,1600; PD" GOSUB IOOUTSP

200 A% = *S5XI0¢.28,0.34; LBCONNECTION DIAGRDM”
+CHRS (3): GOSUB IOOUTSPE

2i0 AS = *PU; PA 1200,250; PD* GOSUB IOOQUTSP

2206 AS = “S510.28,0.34; LBDUT” +CHRS(3): GOSUB
I00UTSP

230 A% = "PU; PA 300,800; PD; PA
1100,800,1106,1100,300,1300,300,800" GOSUB
IOOUTSP

240 AS$ = *PU; PA 800,800; PD; PA 800,1100" GOSUB
TO0UTSP

250 AS$ = “PU; PA 1500,800; PD; PA 2300,
809,2300,%1200,1500,1290,1500,800" GOSUB IOOUTSP

it
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260 AS = “PU; PA 1950,800; PD; PA 1950,1200” GOSUB
100UTSP

270 AS = “PU; PA 875,850; PD; PA 875,500,1200,500"
GOSUB TOOUTSP

280 AS = “PU; PA 1400,500; PD; PA
2050,500,2050,850" GOSUB IOOUTSP

290 A% = “PU; PA 1200,400; PD; PA
1460,500,1200,600,1200,400” GOSUB IOOUTSP

300 AS = “PU; PA G,0” GOSUB IOOUTSP: AS = ~¥ GOSUB
100UTS

310 CALL IOLOCAL(Sna&):
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

320 END

330 IOOUTS: CALL IOOUTPUTS(Snak, A$, LEN(AS))

340 IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

350 RETURN

360 IOOUTSP: CALL IOOUTPUTS(Passthru&, A$, LEN(AS))

376 IF PCIB.ERR <>NOERR THEN ERROR PFCIB.BASERR

380 RETURN

Program 11 explanation

Line 10 Call the QuickBASIC initialization file
“QBSETUP”.

Line 20  Clear the computer screen.

Line 30  Assign the interface select code to a variable.

Line 40  Assign the address of the HP 8757D/E to a
variable.

Line 50  Assign the passthru address of the HP 8757D/E
to a variable.

Line 60 Define a system timeout of 10 seconds. Per-
form error trapping.

Line 70 Abort any HP—IB transfers. Perform error
trapping.

Line 80  Clear the HP—~IB interface of the HP 8757D/E.
Perform error trapping.

Line 90  Preset the analyzer and blank all the CRT dis-

play except the softkeys. Define the CRT
graphics as the target of passthru commands.
The graphics address is always one less than the
analyzer’s HP —IB address.

Line 100 Erase all graphics pages. Turn graphics page 1
on to ensure that the graphics start in it.

Line 110 Select to plot with pen 6, the lowest intensity
for the analyzer CRT.

Line 120 Repeat a loop 25 times to draw vertical part of
the grid.

Line 130 Draw a vertical ine down the CRT screen.
Line 140 End of the loop.

Line 150 Repeat loop 20 times to draw horizontal part of
the grid.

Line 160 Draw a horizontal line across the CRT.
Line 170 End of the loop.



Line 180
Line 190

Line 200

Line 216
Line 220

Line 230

Line 240
Line 250

Line 260
Line 270

Line 280

Line 290
Line 300
Line 310

Line 320
Line 330

Line 340
Line 350
Line 360

Select to plot with pen 8, the brightest intensity
for the analyzer CRT.

Move the pen to title the display.

Specify the width and height of each character,
indicate what the title is, terminate the title
with an end of text character.

Move the pen to label the device under test.

Specify the width and height of each character,
indicate what the title is, terminate the title
with an end of text character.

Move the pen and draw the outline of the
source.

Draw the plug—in of the source.

Move the pen and draw the outline of the ana-
lyzer.
Draw the CRY of the analyzer.

Draw the connections from the source to the
DUT.

Draw the connections from the DUT to the
analyzer.

Draw the DUT (an amplifier.)
Move to the bottom left corner of the CRY.

Place the analyzer and the source in local
mode. Perform error trapping.

End program execution.

Define a subroutine that outputs commands to
the analyzer.

Perform error trapping.
Return from the subroutine.

Define a subroutine that addresses the analyzer
as a plotter.

Line 370 Perform error trapping.

Line 380 Return from the subroutine.

Running program 11

1.

Clear the screen of the computer and type in the pro-
gram.

Press [ALT? [R] [S] on the computer.,

After the analyzer and source are preset, the CRT is
blanked, except for softkeys. First a grid is plotted on
the CRT. While this isn’t necessary for our connection
diagram, it does give you a good indication of where
the X and Y coordinates are on the analyzers’ CRT.

The labelling is added. The labels “CONNECTION
DIAGRAM?” and “DUT” are written using the analyz-
er CRT’s internal character set.

Al of the lines are plotted on the analyzer’s CRT. If
brighter lines are desired, draw each line twice or, se-
lect different pen numbers.

The analyzer is placed in local mode with the front
panel and the softkeys active. To access the graphics
on/off capability, press [SAVE] on the analyzer to
show the save menu. Press the [STORE TO DISK]
softkey. Note the [GRAPHIC ON/OFF] softkey, it
does not appear unless the “BLA” command is used.
Press the [GRAPHIC ON/OFF] softkey so that it is
“off.” The connection diagram will now disappear
from the CRT display. Press the [GRAPHIC ON/OF]
softkey again and the diagram will reappear. If you
store this setup to the external disk drive at this time,
the analyzer will remember this graphics on/off mode
later upon recall from disk.
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Table 2. Alphabetical Listing of HP 8757D/E Programming Codes (1 of 3)

Code Action Code Action
A Averaging off CLS Color list, salmon?
AB A/B ratio measuremnent CLW Color list, whitel
AC A/C ratio measurement? CLY Color Hist, yellow!
AFd Averaging on and factor d CN Cursor to minirum
ANm Adaptive Normalization on/off COBd Brightness adjust, one color!
AR A/R ratio measurement CoCd Color adjust, one color?
AS Autoscale COTd Tint adjust, one color!
AZ2 Autozero the DC detectors once CR C/R ratio measurement?
AZm Autozero repeat on/off of the DC detectors Cs Clear status bytes
BA B/A ratio measurement Cim Auto system calibration on/off
BC B/C ratio measurement? CUm Cursor on/off
BFm Plotter buffer on/off? CWm CW mode on/off
BLO Restore CRT' to normal mode X Cursor to maximum
BLI Blank frequency labels (secure frequency Dad Detector A amplitude offset set to d
mode, frequency labels cannot be restored) DBd Detector B amplitude offset set to d
BL2 Blank all labels DCd Detector C amplitude offset set to d?
BL3 Blank active channel trace DEC Set default colors!
BL4 Blank softkey labels DFA Set disk format to ASCIT!
BLS Blank ail (except user CRT graphics) DFB Set disk format to binary!
BLS Blank title DFE Set Disk format to extended binary!
BL7 Blank mode labels DHm Display Hold on/off of the active
BLS Blank the active entry area channel trace
BLY Blank the limit lines DIAd Set disk HP—IB address!
BLA Blank all (except user CRT graphics DIUd  |Set disk unit number!
and softkeys) DIvd Set disk volume number!
BR B/R ratio measurement DLF Delete file from disk?
BINd Overall display brightness DMO All inputs set to DC detection
BW Display the search bandwidth on the CRTE DM: All inputs set to AC detection
Co Channel off DN Step down (decrement) _
C1 Channel 1 on/active DOAd Measure Detector A amplitude offset
Cc2 Channel 2 onfactive DOBd Measure Detector B amplitude offset
3 Channel 3 onfactivel bOoCd Measure Detector C amplitude offset?
C4 Channel 4 on/active! DORd Measure Detector R amplitude offset
CA C/A ratio measurement? DRd Detector R amplitude offset set to d
CB C/B ratio measurement? DSO Display trace data in log magnitude
ccl Set channel 1 color? Ds1 Display trace data in standing wave ratic
cc2 Set channel 2 color! (SWR) format
3 Set channel 3 color! DTSTPAs |Enter stop frequency for detector A
cca Set channel 4 color! DTSTPBs |Enter stop frequency for detector B
CDm Cursor delta on/off DTSTPCs |Enter stop frequency for detector C?
cGL Set labels color! DTISTPRs |Enter stop frequency for detector R
CGN Set background color! DTSTRAs | Enter start frequency for detector A
CGR Set grid colort DTSTRBs |Enter start frequency for detector B
CoW Set warning label cotor? DTSTRCs |Enter start frequency for detector CZ
CL Perform system configuration of detectors DTSTRRs | Enter start frequency for detector R
and channels EO Enter measured detector arnplitude offset
CLB Color list, black! ERO Frase all save/recall registers
CLG Color list, green! FAs Start frequency label
CLL Color list, bluel FBs Stop frequency label
CLR Color list, red? FDG Format data ASCIT

1. HP 87570 only
2. HP 8757D Option 001 only
3. Revision 3.1 or above for HP 8757E.
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Table 9. Alphabetical Listing of HP 8757D/E Programming Codes (2 of 3)

Code Action Code Action
FD1 Format data binary (HP BASIC compatible) MU3 Display the reference menu
FD2 Format data extended ASCIL MU4 Display the cursor menu
D3 Format data binary (PC compatible}) MUS Display the average menu
FD4 Format data extended binary MUb Display the calibration menu
(HP BASIC compatible) MU7 Display the special menu
FD3 Format data extended binary MUS8 Display the system menu
(PC compatible) MY Display memory data
FRO Logarithmic (dB) eursor format® MZ Manual calibration of DC detectors
FR1 SWR cursor format® NSm Non~standard sweep mode on/off
FSm Step sweep an/off®4 oC Output cursor value
FTAm | Detector A frequency onfoff oD Output trace data
FIBm Detector B frequency on/off OF1 Qutput error status of display channel 1
FICm Detector C frequency on/off* OE2 Output error status of display channel 2
FIRmn Detector R frequency on/off 01 Output identity
IA Input A absclute power measurement OK Cutput keyeode of last key pressed
1B Input B absclute power measurement OL Output learn string
c Input C absolute power measurement? oM Qutput memory data
IIs Input Learn string ON Output normalized {measurement -—mernory)
IND Initialize disk format! data
ir Instrument preset OPDO Output measured detector amplitude offset
IR Input R absolute power measurement OPxx Output mterrogated parameter value xx=
IX External ADC input (AUX) voltage A A v e DR Rl RE SD.
measurement] or f)ia SO, S, 1,m {) 1
E limit Hnes for active ch 15 utput rotary xnob value
1E rase limit lines for active channe -, (32768 < value < +32767)
LFA L.oad instrument information file from disk 0s Output status bytes
LFC Load CRT graphics file from disk! P
. OTlIm Control output #1 on/off
LFD Load data trace file from disk!
01 OT2m Control output #2 on/off
LFF 1oad measurement file from disk. ov Output CW value
LFH Load mstrurnent information file from disk P1 Plot channel 1 t sternal plott
and place instrument in hold mode.] P2 PIO ¢ mel 5 race on e rnal plo &
LF1 Load instrument state file from disk! P3 PIOt c:anne] 5 trace on external plozerl
LFM Load memory trace file from disk? b PIOt chame] 4 tt.race on :f:mal Piotterl
LEN Load display trace file from disk.! ot channel 4 trace on external plotter
. . 5 PA Plot all on external plotter
LFs Enter limst test flat line data )
. 5 PBm System interface control on/off
1L Store lower limit line into memory
- . 5 PC Plot labels on external plotter
1Ps Enter limit test point data
.. . 5 PD Plot custom plot
LSs Enter Limit test sloped line data )
e PG Piot grid on external plotter
IIm Limit line test on/off . .
e 5 PR1 Print all to monochrome printer, except
1u St‘ore upper 11:n‘1t line into memory softkeys and CRT graphics
M- Display normalized data (measurement PR2 Print tabular display data in monochrome
memo.ry) PR3 Print tabular marker/cursor data to
MDm M'odulatmn on/off external printer
ME Display measurement data PR4 Print all to color printer, except softkeys
MM Display the channel menu(main menu) and CRT graphics!
MN Display normalized data (same as M~) PTd Passthrough address set to d
MOC Monochrome display! PWRA Execute a detector A power calibration
MR Marker (or cursor) to reference line PWRB Execute z detecior B power calibration
MSm Manual sweep mode on/off PWRC Execute a detector C power calibration?
MUO Display the measurement menu PWRR Execute a detector R power calibration
MU1 Display the display menu R1 R/A ratio measurement
MU2 Display the scale menu R R/B ratic measurement

1. HP 87570 only
2. HF §757D Option 001 only
3. Revision 3.1 or above for HP 8757E.

4. HP 8340, HP 8341, or HP 8360 series synthesized sweeper only with §757 SYSTEM INTER-

FACE connected and active.
5. Limit Bne functions valid only for channels 1 or 2,. HP 8757D only.
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Table 9. Alphabetical Listing of HP 8757D/E Programming Codes (3 of 3)

Code Action Code Action
Rr3 R/C ratio measurement® SR Cursor search right!
RCn Recsll register n 88d Cursor search value set to d!
RLd Reference level set to d STd Reference level step size set to d
RMd Service request mask set to d sud Specify custorn plot according to d
RPq Reference position set to vertical division q $Vn Save register n
RS Restart averag'mg N SWO Non—swept mode; non--swept operation
SCd Set cursor t'o.h?nzontai position d Swi1 Swept mode; normal swept operation
SDd Scale per.dmsmn settod . . sw2 Sweep hold mode; non—swept mode with
SFA Store all instrument information tf disk in file! HIP—1IB bus hoid off until completicn of TSd
SFC Store CRT graphics to disk in file TCm Continuous Temperature Compensation on/off
SFD Store data trace to disk in file! TIFs Title for filel
. . 0 1
SFI Store instrument state tcz das‘k in file TSd Take d sweeps, then hold display
SFM Store memory trace to disk in file! .
. . 1 ur Step up (increment)
SFN Store normalized trace to disk in file .
WKs Write softkey label

SKq Select softkey q: g =110 8 Wi hanel
SL Cursor search left! rfte t? channe memory. )
SM Store measurement into memory Wis gf;’;::;;i;s an ASCIL string of up to
SN Store normalized data (measurement — B iq 1 value for d

memory) into memory XAs xternal detector cal value for detector A
sS04 Smoothing set to d % of frequency span XBs External detector cal value for detector B
SPd Number of points set to d: d=101, 201, XCs External detector cal value for detector C2

401, 8011, 16011 XRs External detector cal value for detector R

1. HP87S7D only
2. HP 8757D Option 001 cnly {detector C)

NOTES:
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m
q
s

decimal integer 1 to 9
variable length numeric
0 for off/1 for on
unique value

ASCIH or binary string
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HP —IB Programming Note

Introductory Programming Guide

for the HP 8757D/E Scalar Network Analyzer with the
HP Vectra Personal Computer using Microsoft® QuickC 2.5

iR

@@@@gaag
086000

Introduction

This programming note describes the remote operation
of the HP 8757D/E Scalar Network Analyzer with the

- HP Vectra Personal Computer (or IBM compatible) us-
ing the HP 82335A HP—IB Command Library and Mi-
crosoft QuickC 2.5. Included in this guide are several
short programs that demonstrate the use of the HP
8757D)/E with HP~IB commands, and a diagram of sys-
tem connections for remote control.

The HP 8757D/E is a fully programmable analyzer capa-
ble of making magnitude—only trapsmission and reflec-
tion measurements over an RF and microwave frequency
range of 10 MHz to 110 GHz. When used with an HP—
IB computer, the analyzer’s front panel may be remotely
controlled, along with most softkey functions and some
functions accessible only via HP—IB. The analyzer exerts
control over a source (HP 83508, 8340B/41B, or 8360),
digital plotter (HP 7440A or 7550A/B), and printer (HP
2225A ThinkJet, 3630A PaintJet, or 2225B Quietlet
Plus) connected to the 8757 SYSTEM INTERFACE.

Microsoft® is 2 1.5, registered trademark of Microsoft Corp.

I

This note assumes you are familiar with local (non—re-
mote) operation of the HP 8757D/E. If not, refer to the
operating manual. You should also be familiar with the
HP Vectra Personal Computer (or compatible), particu-
larly HP —IB operation using the HP 82335A HP-IB
Command Library.

Sample programs included in this guide are:

Program 1: Remote, Local, and Local Lockout.
Program 2: Controlling the Front Panel.
Program 3: Passthru Mode.

Program 4: Cursor Operations.

Program 5: Read a Single Value,

Program 6: Trace Transfer.

Program 7: Using the TAKE SWEEP Command.
Program 8: Programming the Softkeys.
Program 9: CRT Graphics.

Program1Q: Learning the Instrument State,
Program11: Guided Instrument Setup with CRT
Graphics.



Reference information

The following texts provide additional information on
the HP Interface Bus, the analyzer, the source, or the
HP Vectra Personal Computer.

HP 8757D/E literature:

e HP 8757D Operating Manual

s HP 8757D/E Operating Manual.

¢ Programming Note: Quick Reference Guide for the HP
8757D/E Scalar Network Analyzer.

Source literature:

s Programming Note: Quick Reference Guide for the HP
8350B Sweep Oscillator.

s Programming Note: Quick Reference Guide for the HP
8340B Synthesized Sweeper.

o HP 8360 Operating and Programming Reference
Manual.

HP Vectra Personal Computer literature:

HP 823354 HP—IB Command Library Manual.
Microsoft QuickC: Up and Running.

Microsoft QuickC: Tool Kit.

C for Yourself.

Equipment required
1 HP 8757D/E Scalar Network Analyzer.

1 HP 8350B Sweeper with plug—in or
HP 8340B/41B Synthesized Sweeper or
HP 83460 Series Synthesized Sweeper,

1 HP Vectra Personal Computer (or compatible} with
Microsoft QuickC 2.5, HP 82335A HP—IB Interface
Card, MS—DOS 3.3 or higher, and at least 512K
bytes of memory.

1 HP 85027A/B/C/D/E Directional Bridge.
1  HP 11664A/F Detector or HP 85025A/B/D/E Detec-
tor. or HP 85037A/B Precision Detector with con-

nector type to match bridge and test device.

1 Shielded open circuit with connector to mate with
bridge.

1 Short circuit with connector to mate with bridge.

3 HP 11170C BNC cables,122 cm. (48 inches). (4 are
needed with HP 8340B/41B).

2

HP 10833A/B/C/D HP~IB cables.

1 Test device.
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Figure 1.

Set—up

Connect the instruments as shown in Figure 1. The fol-
lowing procedure sets the HP~IB addresses of the in-
struments to operate properly with the programs
contained in this guide. If the HP 82335A HP-IB inter-
face card is not installed in the HP Vectra PC, follow the
instructions in the HP 823354 HP—IB Command Library
Manual for installation. Before installation, set the inter-
face select code to 7,

Turn on the HP 83508 Sweeper. Press [SHIFT]
[LCL]. The FREQUENCY/TIME display shows the
current HP—IB address of the source. If it is not 19,
press [1] [$] [GHz]. The HP 8340B or 8341B Synthe-
sized Sweeper operates the same, although the ad-
dress is displayed in the right—hand display area. For
the HP 8360, access the HP~IB menu under the
[SYSTEM MENU] key. Verify that the address is 19
and programming language is “Analyzer”.

System Connections

2. Power on the HP 8757D/E Scalar Network Analyzer.
The current HP—1B address is shown in the active
entry area of the CRT. If it is not 16, press [LOCAL]
[8757] [1] [6] [ENT] to set the address to 16.

Check out procedure

Press [PRESET? on the analyzer. If the 8757 SYSTEM
INTERFACE is properly connected, and the address of
the source correctly set, both the analyzer and the source
will perform an instrument preset. If either instrument
detects a failure during instrument preset, that instru-
ment displays the error encountered. The operating
manual of the source gives instructions to help interpret
the error message. If the analyzer displays an error
message, see “In Case of Difficulty” in the operating
manual.



Configuring Microsoft QuickC

It is important to configure Microsoft QuickC properly
for operation with the HP 82335A HP—IB Command
Library and the following programs. Before running any
program, verify the following:

1. When installing Microsoft QuickC, choose either the
small or large memory model. More importantly, the
graphics library (GRAPHICS.LIB) should be included
in the combined standard QuickC library (or libraries
if you installed more than one memory model). If you
did not do this upon initial installation, you may want
to re—install Microsoft QuickC. Refer to the Micro-
soft QuickC manuals for more information.

2. Itis assumed that Microsoft QuickC is installed in the
“qe25” directory on the default drive with the follow-

ing subdirectories:
qc25\bin for binary and help files
qc25iinclude for include files
qc25iib for library files

3. Copy the following HP 82335A HP-IB Command
Library files to the proper destination:

CLHPIB.LIB ——> qc25\ib\CLHPIB.LIB
CHPIB.H ——> qc25\include\CHPIB.H
CFUNC.H - —> qc25\include\CFUNC.H

4. Load Microsoft QuickC by typing “QC” at the MS—
DOS prompt. You may need to change the default
directory to “qc25”.

5. Activate the Microsoft QuickC Options menu by
clicking the mouse on the menu bar or by pressing the
[ALT] [O] keys. Enable the “Full Menus” option.

6. Again from the Microsoft QuickC Options menu, se-
lect the “Environment” menu. Enter the appropriate
file directory names using the names in step 2 above.
Select <OK> when done.

7. Again from the Microsoft QuickC Options menu, se-
lect the “Make” menu. Select the “Linker Flags” op-
tion. From this menu, enter the following for
“GLOBAL FLAGS: Stack Size”:

4096

Also from this menu, enter the following for
“CUSTOM FLAGS: Global”:

ge25\1ib\clhpib.1lib

Select <«OK> when done,

This will allow you to compile and run programs
using HP 82335A HP-1B Cominand Library within
the Microsoft QuickC integrated environment and
avoid any run—time errors for stack overflow. The
default stack size is 2048 bytes and run—time errors

will be encountered on programs that have large data
arrays used for trace data and/or learn strings.

When you exit Microsoft QuickC, the information en-
tered in steps 5, 6, and 7, will be retained in ifs startup
information file (QC.INI) so that you will not need to be
re—enter them later.

If you wish to use the command line compiler instead of
compiling within the integrated environment, use QCL
with the appropriate switches. For “filename.c”, the fol-
lowing compiles the file using the large memory model:

gel/AL filename.,c/link\ge25\1ib\clhpib.lib+
\gc25\1ib\/STACK: 4096

The flags for the QuickC command line compiler (QCL)
are case sensitive so be careful to enter them correctly.

Programming examples
The following example programs introduce the HP—-1B

capabilities of the analyzer. Each example program con-
sists of these sections:

A description of the functions exercised,

The program listing.

An explanation of each program line.

A e

Detailed instructions for operating the program.

When you finish all of the example programs, you will
have a good idea of the power of the HP 8757D/E when
used in an automatic system. Note that line numbers
aren’t used in C programs but are included in the pro-
gram listings for the functional explanations. The HP—
IB Command Library function names are shown in
upper case for emphasis. Remember that identifier
names are case—sensitive in the C language, so you must
be consistent in your usage.

Error checking line should be performed after every
HP-IB library call. Each HP 82335A HP—1B Command
Library call returns a value representing the error status
of the operation. An error handler routine (see program
1) can be used to return an appropriate HP—IB error
message (timeout, etc.) if an error occurs. For exampie:

error = I10TIMEOUT (isc¢,10.0});
error_handler {error, “IOTIMEQUT"};

If an error occurs, the number corresponding to that er-
ror is assigned to the variable “error”. Within the er-
ror_handler routine, “error” is compared to the constant
NOERR (=0). If an error occurred, a message appears
on the computer screen stating the error number and
type of error. The error values and errstr function are
contained within the CHPIB.H include file.



Program 1:

remote, local, and local lockout

The analyzer may be used with the front panel (local
‘operation) or programmed via HP~IB (remote opera-
tion). The programmer has control over the operation of
all instruments in the system.

‘When the computer first addresses an instrument, the
instrument is placed in a special remote operating mode,
called remote mode. When in remote, the instrument
does not respond to its front panel, except for the
[LOCAL] key. [LOCAL] cancels the remote mode and
allows the instrument to be used with its front panel.

The computer can also return the instrument to local
operation. To do so, the computer sends a special com-
mand that forces the instrument to go to local mode.

The programmer of an automatic system may need to
prevent the operator from returning the instrument to
local operation (via [LLOCAL]). When the local lockout
function of the computer is used, the instruments cannot
exit remote mode, even if [LOCAL] is pressed.

Frequently, the programmer needs to place the instru-
ments connected to the computer into a known state.
When preset, the analyzer defaults to the conditions
shown below. The instrument preset function operates
the same as the front—panel [PRESET] key on the ana-
Iyzer and the source. When presetting the analyzer and
its associated source, send the PRESET command only
to the analyzer. The analyzer will preset the source at-
tached to the 8757 SYSTEM INTERFACE.

HP 8757D/E instrument preset conditions

Channels1 and 2 on. The channel menu appears in the
softkey area of the CRT.

Measure power A on channel 1.
Measure power B on channel 2.
Measure power C? (or B!) on channel 3.
Measure power R on channel 4.

Display measurement data in log magnitude format.
Scale = 20 dB/div.

Reference level 0 dB for all channels.
Reference level step size = 20 dB.
Averaging off.

Averaging factor = 8.

Cursor off.

All labels on.

Channel 1 as the active channel.
Modulation drive on.

Number of points = 401.

Detector mode set for AC detection,
Smoothing set for 5.0% of span (off).

Cursor format = log magnitude.
Search value = —3 dBL

Adaptive normalization off!.
Temperature compensation on.
Repeat autozero off.

Detector amplitude offset reset to 0.1

Detector frequency offset® off, start and stop = 50
MHz.

Source

® 8 ® ¢ @

Instrument preset.

Sweep time set to 200 ms.

HP 8350B square wave modulation on

HP 8340/41 SHIFT PULSE on; RF Qutput on.
HP 8360 Scalar Modulation on; RF Output on;
Analyzer mode.

Plotier

Abort plot if in progress.
P1 and P2 scaling points unchanged.
Selection of plotter pens unchanged.

Printer

Abort print if in progress.

Disk drivel

s ® & @

Abort any data transfers in progress.
Unit number unchanged.

Volume number unchanged.

ASCII or binary mode unchanged.

The following analyzer conditions are not changed dur-
ing a PRESET (IP) command execution:

e # & @ 2 & & ¢ @

Reference position.

Trace memory.

Save/Recall registers.

HP~]B addresses.

Request mask.

Limit lines?.

Title.

Detector offset (HP 8757E only).
User—defined plot.

8757 System Interface control on/off.
Repeat autozero timer.

o Display intensity.

g

Display colorsl.

HP 87570 only.
HP 8757D Option 001 only.
HP 8757D with HF 85037 series precision detector only.



Program 1 listing

19: /*
20
30: #include <graph.h>

40: #include <stdio.h>

50: #include <cfunc.h>

60: #include <chpib.h>

T0:

80: void disp_prompt (void);

HP 8§7570/E Quicke IPG Programi  */

90: void error_handier (int errer_mo, char
*routine};
i00:
110: main ()
1203 £
130: long ise=7,
140: sna=716;
150 int error;
160:
170 _clearscreen ( GCLEARSCREEN);
18G:
190 error = IOTIMEOUT (isc,10.0});
2002 errer_handler (error, “IOTIMEOUT");
2190: error = JIOABCRT (isc})i
220 error_handler {error, *“IOABORT");
230: error = TOCLEAR (isc);
240: error_handler {exror, “IOCLEAR"};
250: error = TOREMOTE (sna);
260: error_handler {error, ~IOREMOTE");:
270: disp prompt ();
280:
290: error = IOREMOTE (sna);
300: errox_handler (error, “IOREMOTE”);
310: error = JIOLLOCKOUT (isc);
320 error_handler (error, 7IOLLOCKOUT”)};
330: disp_prompt ();
340:
350: error = JIOLOCAL {isc¢);
360 error_handler (error, “IQLOCAL"};
376 disp_prompt ():
3801
390: error = IOOUTPUTS (sna, “IP",2);
400: errcr_handler (error, *IQQUEPUTS"};
£10: }
420
430: void disp_prompt (void}
440: {
4590 char ch;
4601
470 _settextposition (25,1);
480 printf {”Press <ENTER> to continue
\n” )i
490 ch = getche (};
500: _clearscreen {_GCLEARSCREEN);
510: }
520:
530: void error_handler (int exror_mo, char
*yroutine)
540: {
550: char ch:
580
570z if (error no != NOERR}
580z q{
590 printf (“Error in call to %s \n”,
routine);
600 printf (7 Error = %d : %s \n*,
error_no, errstr (error_nc}};
610: printf (“Press <ERTER> to contin
we\n”};
620 ck = getche (};
630: exit (1):
640: }
650 }

Program 1 explanation

Line 30  'Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Line 40  Tell the compiler which file includes informa-
tion on printf{().

Line 50

Line 60

Line 80

Line 90

Line 110

Line 130

Line 140

Line 150

Line 170

Line 150

Line 200
Line 210
Line 220
Line 230
Line 240
Line 250
Line 260
Line 270
Line 280
Line 300

Line 310

Line 320
Line 330

Line 350

Tell the compiler which file includes informa-
tion on the HP 82335A HP~IB Command
Library I/O functions.

Tell the compiler which file includes informa-
tion on the HP 82335A HP—IB Command
Library error constants and errstr().

Function prototype for the disp_prompt()
routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.
Define a variable and assign it a value for the
interface select code of the HP 82335A HP—

IB interface card.

Define & variable and assign it a value for the
HP~IB address of the HP 8757D/E analyzer.

Define a variable for the HP—IB Command
Library error status.

Clear the computer CRT.

Define a system timeout of 10 seconds. Time-
out allows recovery from I/O operations that
aren’t completed in less than 10 seconds. The
timeout value passed must be a float, so in-
clude the decimal point (vs. passing just “10”)
s0 it is not passed as an integer.

Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer’s HP-IB interface.
Perform error trapping.

Set the analyzer and source to remote mode.
Perform error trapping.

Wait until [ENTER] is pressed to continue.
Set the analyzer and source to remote mode.

Perform error trapping.

Lock out the [LOCAL] key of the analyzer
and source.

Perform error trapping.
Wait until [ENTER] is pressed to continue.

Set the analyzer and source to Jocal mode,



Line 360

Line 37¢

. Line 390

Line 400
Line 410

Line 430

Line 450

Line 470

Line 480
Line 490
Line 500
Line 510

Yine 530

Line 550
Line 570

Line 590

Line 600

Line 610
Line 620

Line 630

Line 650

Perform error trapping.

Wait until [ENTER] is pressed to continue.
Preset the analyzer and source.

Perform error trapping.

The end of main().

Define a routine that prints a prompt on the
computer CRT and waits for [ENTER] to be
pressed.

Define a variable to hold the keypress.

Locate the text cursor at the beginning of row
25.

Print a prompt on the computer CRT.

Wait for a keypress, then continue.

Clear the computer CRT.

The end of disp_prompt().

Define a routine that checks the HP~IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP -
IB Command Library routine called.

Define a variable to hold the keypress.

Test if an error actually occurred.

Yes, one did. Print on the computer CRT
which HP—IB Command Library routine the

error occurred in.

Print on the computer CRT the error number
and a message.

Print a prompt on the computer CRT.
Wait for a keypress, then continue.

Since an error occurred, halt program execu-
tion. H you want to trap for specific errors,
this “exit” statement could be replaced with
some specific error messages to display, error
correcting actions to be performed, and then
allow program execution to continue.

The end of error_handler().

Running pregram 1

1. Press [ALT] [F] [N} on the computer. This clears the
QuickC screen.

2. Type in the program.

3. Press [ALT] [R] [G] on the computer to run the pro-
gram.

4. When the program pauses, the analyzer is in remote
mode. You can verify this by observing the lights in
the INSTRUMENT STATE area of the analyzer. The
R (remote) and L (listen) lights should be on. Try
pressing any key on the analyzer (except [LOCAL]).
Nothing happens. The source is also in remote mode.
Now press [LOCAL] and verify that the keys on the
analyzer are active. Also, notice the R light went out
when you pressed [LOCAL]. The source went into
local mode along with the analyzer,

5. Press [ENTER] on the computer. The apalyzer is
again in remote mode. This time, however, the [LO-
CAL] key is locked out. Try pressing [LOCAL] and
the other keys. None of the keys on the analyzer or
the source cause any action.

6. Press [ENTER] on the computer. All instruments on
the HP—IB interface are returned to focal mode, in-
cluding the analyzer and source. Verify that the R
light on the analyzer and the REM light on the source
are off.

7. Press [ENTER] on the computer. The analyzer and
source are both preset. Note that the computer sent
the Instrument Preset command only to the analyzer,
The analyzer, in turn, presets the source.

Remember, to preset both the analyzer and the source,
you only need to send the instrument preset command to
the analyzer. Do not send instrument preset to the
source by way of passthru mode (discussed in program
3.

Program 2:
controlling the front panel

All front panel keys and most of the softkeys of the ana-
lyzer may be programmed remotely via HP —IB. For ex-
ample, you can program the scale per division, reference
level, and reference position for each channel.



Program 2 listing
10: /* HP87SVD/E QuickC IPG Program2 */
201
30: #include <string.h>
40: #Finclude <graph.h>
50: #include <stdio.h>
6§0: #include <cfunc.h>
70: #include <chpib.h>
80:
$0: int YOOUTPUTS _CHEK (long hpib_adr, chax
*emd_str);
100: void disp_prompt (void);
110: void error handler {int erroxr_no, char
*routine);
120:
130: main ()
140: {
150: long isc =7,
160: sna =716;
170 int error;
118Gt
150: _clearscreen {_ GCLEARSCREEN});
2001
210: eryery = IOTIMEOUY {isc,10.0);
2203 error_handler (error, *IOQTIMECUT”);
230: error = IOABORT (is¢);
240 error_handler ({(error, “IOABORT");:
2501 error = IOCLEAR (isc);
260 error handler (error, “IOCLEAR"};
2701z error = IOOUTPUTS_CHK (sna, “IP"};
2803 disp_prompt {);
290:
300z error = ICOUTPUTS CHK (sna, “ClCOC2"};
319: disp_prompt ()
320z
330: error = IOCUTPUTS CHK (sna, “SD10");
340: disp prompt (};
350
360: error = IOOUTPUTS CHX (sna, “RL-10%);
370: disp_prompt {);
380:
390: error = IQOUTPUTS CHEK (sna, “RP47};
400: disp_prompt {);
4103
420: error = IQOUTPUTS CHK (sna, “IA”);
430: disp_prompt {):
440:
450z error=I100UTPUTS CHK{sna,“COCISD5;RP4;RL-5");
460: }
470
480: int IOOUTPUTS_CHK (long hpib_adr, char
*cmd_str)
490 {
500 int length, error_no;
510:
520 length = strlen (omd str);
5303 error_no = IOQUTPUTS (hpib_adr, cmd_str,
length);
540 error_handler (error_nc,”ICOUTPUTS CHK");
5503 returs error_no;
5601 ¥
570:
580: void disp prompt {veoid)
590: {
600 char chy
610:
620 _settextposition (25,1});
630: printf (”Press <ENTER> to continume\n”};
640: ¢h = getche ();
650¢ _clearscreen { GCLEARSCREEN):
660 }
6703
680: void errox_bhandier {int error no, char
*routine)
§90: {
Fo0: char ch;
TiI0:
720 if {error_mno != HNOERR)
730 {
740 printf ("Error in call to %s \n”,
routine};
750: printf (" Error = %d : %s \n”,
error_soc,errstr (error_no)};
760: printf ("Press <ENTER> to continue\n”);
770: ch = getche ();
780: exit (1};
790 1
800: }
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Program 2 explanation

Line 30

Line 40

Line 50

Line 60

Line 70

Line 90

Line 100

Line 110

Line 130
Line 150

Line 160

Line 170

Line 190
Line 210
Line 220
Line 230
Line 240
Line 250
Line 260
Line 270
Line 280
Line 300

Line 310
Line 330

Tell the compiler which file includes informa-
tion on string functions.

Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Tell the compiler which file includes informa-
tion on printf().

Tell the compiler which file includes informa-
tion on the HP—IB Command Library [/O
functions.

Tell the compiler which file includes informa-
tion on the HP—IB Command Library error
constants and errstr().

Function prototype for the
IOOUTPUTS_CHKJ() routine.

Function prototype for the disp_prompt()
routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a variable and assign it a value for the
interface select code.

Defipe a variable and assign it a value for the
HP—IB address of the analyzer.

Define a variable for the HP—IB Command
Library error status,

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer’s HP—IB interface.
Perform error trapping.

Preset the analyzer and the source.

Wait until [ENTER] is pressed to continue.

Select channel 1 and turn it off. Turn on
channel 2.

Wait until [ENTER] is pressed to continue.

Set the scale per division to 10 dB. Note that
semicolon (”;”) terminators are needed after
any analyzer command that can have a vari-
able length. However, no terminator is need-
ed here because this is the only command on
the line and the linefeed in the End—of—Line
string (the HP 82335A default is carriage te-
turn/linefeed) will terminate it.



Line 340

Line 360

Line 370

Line 390

Line 400

Line 420

Line 430

Line 450

Line 460

Line 480

Line 500

Line 520
Line 530
Line 540

Line 550

Line 360

Line 580

Line 600

Line 620

Line 630
Line 640

Line 650

Wait until [ENTER] is pressed to continue.

Set the reference level to —10 dBm. Again,
note the absence of a terminator (*;”).

Wait until [ENTER] is pressed to continue.

Set the reference position line to the center
of the screen (graticule 4).

Wait until [ENTER] is pressed to continue.

Program channel 2 to measure input A (re-
flection) instead of input B (transmission).

Wait until [ENTER] is pressed to continue.

There are many commands on one line, with
terminators. Turn channel 2 off and channel 1
on {(COC1). Set the scale per division (SD) to
5 dB, the reference position line (RP) to the
center of the screen, and the reference level
(RL) to —5 dBm. Semicolon (“;”) terminators
are needed after any analyzer command that
can have a variable length. Extra terminators
never hurt, so use them liberally.

The end of main(),

Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—IB address, emd_str is
the command string to output.

Define variables for the length of the string
and the error status,

Determine the length of the command string.
Output the command siring.
Perform error trapping.

Return the error status as the value of the
routine.

The end of IOOUTPUTS_CHK().

Define a routine that prints a prompt on the
computer CRT and waits for [ENTER] to be
pressed.

Define a variable to hold the keypress.

Locate the text cursor at the beginning of row
25.

Print a prompt on the computer CRT.
Wait for a keypress, then continue.

Clear the computer CRL

Line 660

Line 680

Line 700
Line 720

Line 740

Line 750

Line 760

Line 770

Line 780

Line 800

The end of disp_prompt().

Define a routine that checks the HP—IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
IB Command Library routine called.

Define a variable to hold the keypress.

Test if an error actually occurred.

Yes, one did. Print on the computer CRT
which HP~IB Command Library routine the
error occurred in.

Print on the computer CRT the error number
and a message.

Print a prompt on the computer CRT.
Wait for a keypress, then continue.

Since an error occurred, halt program execu-
tion.

The end of error_handler().

Running program 2

1.

Press [ALT] [F] [N] on the computer. This clears the
previous program.

Tvpe in this program and press [ALT] [R] [G] on the
computer.

The computer presets the analyzer and source and
pauses. Note the settings of channel 1 and 2, then
press [ENTER}.

Channel 1 is turned off. Channel 2 is now the active
channel, as you can see from the highlighted box
around the channel 2 mode labels on the analyzer
CRT. Press [ENTER].

Channel 2 scale per division is now set to 10dB. It
defaulted to 20 dB/div at preset. Press [ENTER].

The reference level is set to —10 dBm (it was 0.0
dBm). Press [ENTER].

The reference position line is set to the center of the
CRT (graticule 4). The top of the CRT is graticule 8
and the bottom is graticule 0. Press [ENTER].

Change the measurement to input A (reflection) in-
stead of input B (transmission). At preset, chanmnel 2
defaults to input B. Press [ENTER].

In one statement: turn off channel 2, turn on channel
1, set the scale per division to 5 dB, set the reference
position line to the center of the CRT, and set the ref-
erence level to —5 dBm.



Program 3: passthru mode

In normal operation, the system source, digital plotter,
printer, and disk drive (HP 8757D only) are connected
to the 8757 SYSTEM INTERFACE. This connection
allows the analyzer to control and extract information
from the other parts of the measurement system. To con-
trol other instruments with the computer, the analyzer
has a built—in passthru command that takes a command
from the computer and passes it on to one of the instru-
ments connected to the 8757 SYSTEM INTERFACE.

To initiate passthru mode, first tell the analyzer which
instrument you wish to command by setting the passthru
address. Then, to talk (or listen) to that device, address
the analyzer’s special passthru HP~1B address (which is
different from the analyzer’s HP—IB address). While in
the passthru mode, the analyzer stops updating its CRT
and does not respond to its front panel (because it’s in
remote mode). To remove the analyzer from passthru
mode, simply address it via HP—I1B. While in passthru
mode, do not press [LOCAL] on the analyzer.

The analyzer’s passthru address is caleulated from its
HP—1B address. If the address of the analyzer is even
(such as 16 decimal) then the passthru address is the
next larger number (17 decimal). If the address of the
analyzer is odd (such as 15 decimal), then the passthru
address is the next smaller number (14 decimal). Never
set the address of the analyzer such that its address con-
flicts with one of the instruments connected to the 8757
SYSTEM INTERFACE. For instance, if the source is set
to 19 decimal, do not set the address of the analyzer to
19,

Data can be sent to or received from any instrument on
the 8757 SYSTEM INTERFACE via passthru mode, The
IOLOCAL, IOREMOTE, and IOTRIGGER HP-1B
messages do pot pass through the analyzer.

Program 3 listing

10 /*

20

30: #include <string.h>

40: #include <graph.h>

50: #include <stdic.h>

60: #incliude <cfunc.h>

70t #inciude <chpib.h>

801

90: int IOOUYPUTS CHK (iong hpib adr, char
*cmd_str};

160: void error_handler (int error nc, char

*routine)

HP87STD/E QuickC IPG Program3 +/

110:

120: main {)

130: {

140 char cemd {80]1;

150 long ise =7,

1601 sna=716,

170 passthru=717;

180 int BIIOL;

190: fleat min_freq, max_freq,
200: start freq, stop_freg; 210:
220 _clearscreen ( GCLEARSCREEN);
230:

240 error = JOTIMEOUT (isc,10.0):

10

250 error_handler (exrroxr, “IOTIMEQUT"};
2603 error = IOABORT {isc);

2702 error_handler {(error, “IORBORT");
280: error = IO0CLEAR (isc);

29C: error_handler {error, “IOCLEARR”};
300:

310: error = IOQUTPUTS_CEK (sna, “IP");
320 error = IOQUTPUTS_CHEBK (sna, "PT19;7);

330G error IOCUTPUTS_CEK (passthru, “OPFAY);

340: error = IOENTER {(passthru, &min_freq);

350: error_hanmdler (exrrox, “IOENTER"};

3602 min_freq = min_freq /1.0e+%;

3703 error = I00UTPUTS CHK (passthru, *OPFBY);

380: error = IOENTER (passthru, smax freq);

390 error_handler {error, “IOENTER"};

400 max_freq = max freg /l.0e+$;

430z error = IOCLEAR (sna):

420 error_ handler {errox, ~“IOCLERR"};

430: printf {“Frequency limits: $f to &f

GHz\n”, min_freq, max_freq);

5401

4501 printf (“Start frequency {GHz} 2 ");

4601z scanf (”3f", &start_freq):

470 printf (”Stop freguency (GHz) ¥ *};

480z scanf ("%f", &stop_freq);

490

500 sprintf (emd, *“FA%LGZ;FB%fGZ;”~,
start_freq, stop_freq);

510+ error = IOOUTPUTS_ CHX (passthru, cmd);

520: error = JOCLEAR (sna);

530 error_handler (error, *IOCLEAR”};

540: }

550:

560: int IOQUTPUTS_CHK {long hpib_adr, char

*emd str)

570: {

580 int length, errer_no;

550

600 length = strlen (comd_str);

610z error_no = IQOUTPUTS (hpib_adr,

cemd_str, length);

620: error_handler (eryor_ no,*IOQUTPUTS _CHX");

630: return error_no;

640: }

650

660: void error handler (int error_nc, char

*routine)

6763 {

680« char <h;

690G

700: if (error_no = NOERR)

716

7290: printf {(”Error imn call to %s \n”,

routine);

730: printf (” Error = %d : %s \a",
error gpo, errstr (error mno)};

740 printf (“Press <ENTER> to continue

\n");

750 ch = getche ();

7160 exit (1);

770 }

780: }

Program 3 explanation

Line 30  Tell the compiler which file includes informa-
tion on string functions,

Line 40 Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Line 50  Tell the compiler which file includes informa-
tion on printf().

Line 60  Tell the compiler which file includes informa-
tion on the HP~1B Command Library /O
functions.

Line 70  Tell the compiler which file includes informa-

tion on the HP-IB Command Library error
constants and errstr().



Line 90

Line 160

Line 120

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

- Line 200

Line 220

Line 240

Line 250

Line 266

Line 270

Line 280

Line 290

Line 310

Line 320

Line 330

Line 340

Line 350

Line 360

Function prototype for the
TOOUTPUTS_CHK() routine.

Function prototype for the error_handier()
routine.

Define the beginning of the main() routine.

Define a string variable for the output com-
mands.

Define a variable and assign it a value for the
interface select code.

Define a variable and assign it a value for the
HP~IB address of the analyzer. (This is the
analyzer’s control address).

Define a variable and assign it a vaiue for the
analyzer’s passthru address. By communicat-
ing to this HP—IB address, the computer will
control a device connected to the 8757 §YS-
TEM INTERFACE.

Define a variable for the HP~IB Command
Library error status.

Define variables for the minimum and maxi-
mum {requencies of the source.

Define variables for the start and stop fre-
quencies of a sweep. -

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer's HP-IB interface.
Perform error trapping.

Preset the analyzer and source,

Tell the analyzer which device is controlled
through the analyzer’s passthru address. In
this case, the source (devicel9).

Send a command to the source. Command it
to output its current start frequency.

Read the start frequency from the source.
Perform error trapping.

Scale the start frequency to display it in GHz.

Line 370

Line 380
Line 390
Line 400

Line 410

Line 420
Line 430
Line 450
Line 460
Line 470
Line 480

Line 500

Line 510

Line 520

Line 530
Line 540

Line 560

Line 580

Line 600
Line 610
Line 620

Line 630

Line 640

Line 660

Command the source to output its current
stop frequency.

Read the stop frequency from the source.
Perform error trapping.
Scale the stop frequency to display it in GHz.

Exit passthru mode by clearing the analyzer's
HP-1B interface.

Perform error trapping.

Print the start and stop frequencies.

Print a prompt asking for the start frequency.
(et start frequency from user,

Print a prompt asking for the stop frequency.
Get stop frequency from user.

Create a formatted output by printing the
start and stop frequencies of the source to a
string.

Set the start and stop frequencies of the
source to those given by the user.

Exit passthru mode by clearing the analyzer’s
HP~1IB interface.

Perform error trapping.
The end of main().

Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—IB address, emd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command siring.
Output the command string.
Perform error trapping.

Return the error status as the value of the
routine,

The end of IOOUTPUTS_CHKY().

Define a routine that checks the HP—1B
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
IB Command Library routine called.

11



Line 680 Define a variable to hold the keypress.
Line 700 Test if an error actually occurred.

Line 720 Yes, one did. Print on the computer CRT
which HP —IB Command Library routine the
error occurred in.

Line 730 Print on the computer CRT the error number
and a message.

Line 740 Print a prompt on the computer CRT.
Line 750 Wait for a keypress, then continue.

Line 760 Since an error occurred, halt program execu-
tion.

Line 780 The end of error_handler().

Running program 3

1. Clear the computer CRT and type in the program.

2. Press [ALT] [R] [G] on the computer to run the pro-
gram.

3. The computer presets the analyzer and the source,
reads the start and stop frequency of the source, and
displays it on the CRT of the computer. At preset, the
source defaults to the full frequency range of the
plug—~in. The values read represent the frequency
limits of this plug—~in. When the computer stops, it
displays the prompt:

Start freguency (GHz)}?

Enter a start frequency in the frequency range of the
plug—in and press [ENTER].

4. The computer displays the prompt:

Stop frecuency (GHz)?

Enter a stop frequency in the frequency range of the
plug—in (but higher than the start frequency) and
press [ENTER].

5. The computer sets the start and stop frequency of the
source to those you entered. The analyzer immediate-
ly begins sweeping the frequency range you defined.

Points to remember: You must address the analyzer af-
ter using passthru mode to return it to normal swept op-
eration. Any command can be sent via passthru mode to
any instrument on the 8757 SYSTEM INTERFACE, and
any data can be read. Service requests and parallel polls
do not passthru the analyzer.

12

Program 4: cursor operations

To enbance the speed and accuracy of measurements,
the analyzer contains a built—in cursor that displays the
frequency and magnitude of a trace at any given point.
To make measurements even more efficient, the cursor
may be set to the maximum or minimum point on the
trace simply by pressing a softkey. These cursor {unctions
are available via HP—IB commands.

With a computer, the cursor may be turned on and off,
its position (0 to n—1, where n is the number of points
per trace) set, its value and position read, and set to the
maximum or minimum point on the trace. The cursor
functions ali apply to the active channel (the channel
accessed most recently). You have complete control over
cursor operations via HP—1B.

Cursor programming is especially useful for measuring
parameters like flatness and maximum power, where you
are interested in the highest and lowest point on the
trace. For measuring parameters such as 3 dB points and
other specific points (not a maximum or minimum), it is
more efficient to use either the cursor search functions
(available on the HP 8757D only) or to read the entire
trace and search for the poinis you need.

Program 4 listing

10: /*
20:
30: #include <string.h>
40: #include <graph.h>
50: #include <stdic.h>
60: #include <cfunc.h>
70: #include <chpib.h>

HP 8737D/E QuickC IPG Program 4 */

B80:
4¢: int IOOUTPUTS_CBK (lomg hpib_adr, char
*cmd_str);
100t void error_handler (int error no, char
*routine);
110:
120: main ()
130: {
140: char cmd [80];
150: long ise = 7,
160: sna = 716,
17602 passthru = 717;
1882 int error, elements,
190: CISY pPOsn, new posn;
2001 float start_freq = 2.0,
210: stop_freq = 5.0,
220: crsr_freq, cur_freq, crsr valsi2i;
230:
240: _clearscreen (_GCLEARSCREEN};
250:
260 error = IOTIMEQUT {is¢,10.0);
270: error_handler (error, *“IOTIMEQUT");
280 error = IOABORT (isc};
290: error_handler {(error, *“I0OABORT");
300 error = IOCLEAR (isc};
310: errer_handler {errocr, *“IOCLEAR");
324:
3340: error = IQQUTPUTS_CEK (sna, “IP”);
340: error = IOOUTPUTS_CRK (sna, *“PTL8;");
350 sprintf {cmd, “FASLGZ;FB%fGZ:”,
start_freq, stop freq);
360 error = ICOUTPUTS_CHK (passthru, cmd);
370
375: error = IQOUTPUTS CHK(sna,” ");
380 error = IOCUTPUTS CHE {sna, “C2CXOC");
390: elements = 2;
400: erroxr ~ IOENTERA (sna, crsr_vals, &ele
mentsyy
416: error_handler {error, “JOENTERA");



420z printf ("Cursor reads %f dB at
position %4.0f\n\r", crsr_vals[0],
crsr vals{il);
430
440: printf (“Desired cursor position
(0..400) ?"):
450: scanf (”%i”, &new _posn);
460 sprintf (cmd, “SC%G;”", new_posn);
470: error = JIOOUTPUTS _CHK (sna, cmd);
480: error = JIOOUTPUTSE _CHE {sna, “0C"};
490 elements = 2;
500: error = JCENTERA (sna, crsr_vals, &ele
ments) ;
510: error_handler (error, *“IOENTERAY);
520 printf (”"value at position %4.0f is
%7.3f dB\n\n”, orsr_vals[l],
crsr_vals[0]);
530:
5402 priantf (”Cursor fregquency (GHz) 2 *“};
5502 scanf (7%f”, &cur_ freq):
560z new_posn = 400 * {{cur_freq -
start_freq)/{stop_freq - start_freq));
870: sprintf (omd, +*SC%d;”, new_posn);
580: error = IQOUTPUTS CHK (sna, cmd);
590 error = IQOUTPUTS CHX (sna, “0C"};
500 elements = 2;
610: error = IOERTERA (sna, ¢rsr_vals, &ele
ments);
620: error_handier (error, “IOENTERA");
630 cur_freq = staxt freq + (stop_freg -
start_freq) * (crsr_vals[il/ 400);
640: printf {”Cursor reads %7.3f dB at
%7.3f GHz\n", crsr_vals{0}, cur freq);
6501 }
6601
670z it FOOUTPUTS_CHR {iong hpip_adr, char
*omd str)
680¢ {
690 int length, error_ro;
700
716 length = striem (cmd_str};
TR0 errer no = ICOGTPUTS (hpib_adr,
cmd_str, length};
T30 exrror_handler (erroxr_no,
“ROOQUTPUTS_CHK" ) ;
7460 return error no;
7502 ¥
7603
770: void error handler (imnt errer_neo, char
*routine)
780
790 char ch;
800
810 if {(error_no != NOERR)
820 {
830: printf {”Error im <¢all to %s \n”,
routine);
8401 printf (~ Error = %d : %s
\n”,error_no, errstr {error_no}};
850 printf {(“Press <ENTER> to continue
\n”};
860: ch = getche (};
870z exit (1);
880 s
890 }

Program 4 explanation

Line 30  Tell the compiler which file includes informa-
tion on string functions.

Line 40 el the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Line 50 Tell the compiler which file includes informa-
tion on printf().

Line 60 Tell the compiler which file includes informa-

tion on the HP—1B Command Library I/O
functions.

Line 70

Line 90

Line 100

Line 120

Line 140

Line 150

Line 160

Line 170

Line 180

Line 220

Line 200

Line 210

Line 220

Line 240
Line 260
Line 270
Line 280
Line 290
Line 300
Line 310

Line 330

Line 340

Tell the compiler which file includes informa-
tion on the HP—IB Command Library error
constants and errstr().

Function prototype for the
IOOUTPUTS_CHK() routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a string variable for the output com-
mands.

Define a variable and assign it a value for the
interface select code.

Define a variable and assign it a value for the
HP~IB address of the analyzer.

Define a variable and assign it a value for the
analyzer’s passthru address.

Define variables for the HP~1B Command
Library error status and the number of ele-
ments to be read into an array.

Define variables for the present and new cur-
sor positions.

Define a variable and assign it a value (in
GHz) for the start frequency of the desired
sweep.

Define a variable and assign it a value (in
GHz) for the stop frequency of the desired
sweep.

Define variables for the present and new cur-
sor frequencies, and an array variable for
reading the cursor values.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP-IB transfers.

Perform error trapping.

Clear the analyzer's HP—IB interface.
Perform error trapping.

Preset the analyzer and source. This sets the
number of points per trace to 401.

Tell the analyzer which instrument is con-
trolled through the passthru address (19 is the
source).
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Line 350

Line 360

Line 380

Line 375

Line 390

Line 400

Line 410

Line 420

Line 440

Line 450

Line 460

Line 470

Line 480

Line 490

Line 500

Yine 510

Line 520

Line 540

Line 550

Line 560

Line 570

14

Create a formatted output by printing the
start and stop frequencies of the source {0 a
string.

Command the source to set a start frequency
of 2 GHz and a stop frequency of 5 GHz.

Set the cursor to the maximum point on chan-
nel 2 and command the analyzer to output
the cursor’s value and position.

Exit passthru mode. Allow analyzer to display
update,

Define the number of elements to be read
into an array.

Read the value and position of the cursor.
Perform error trapping.

Print the value and position of the cursor on
the computer CRT.

Print a prompt asking for the cursor position.

Get new cursor position from the user. Input
should be between 0 and 400,

Create a formatted output by printing the
cursor position to a string.

Set the cursor to the new cursor position cho-
sen by the user.

Command the analyzer to output the cursor’s
value and position.

Define the number of elements to be read
into an array.

Read the value and position of the cursor at
its new position.

Perform error trapping.

Print the cursor’s value and position on the
computer CRT.

Print a prompt asking for the cursor
frequency.

Get new cursor frequency from the user. It
must be within the frequency range of the
sweep selected.

Calculate the position of the cursor from its
frequency and the start and stop frequencies
of the current measurement.

Create a formatted output by printing the
cursor position to a string.

Line 580
Line 590

Line 600

Line 610
Line 620
Line 630

Line 640

Line 650
Line 670

Line 690

Line 710
Line 720
Line 730
Line 740

Line 750
Line 770

Line 790
Line 810
Line 830

Line 840

Line 850
Line 860
Line 870

Iine 890

Set the cursor to the desired position.

Command the analyzer to output the cursor’s
value and position.

Define the number of elements to be read
into an array.

Read the cursor’s value and position.
Perform error trapping.

Calculate the cursor’s actual frequency from
its position and the start and stop frequencies
of the current measurement. You can easily
program other start and stop frequencies by
following the example in program 3.

On the computer CRT, print the value and
actual frequency of the cursor.

The end of main().

Define a routine that outpuis string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP~IB address, cmd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command string.
Output the command string.
Perform error trapping.

Return the error status as the value of the
routine.

The end of IOOUTPUTS_CHKJ().

Define a routine that checks the HP-IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
IB Command Library routine called.

Define a variable to hold the keypress.

Test if an error actually occurred.

Yes, one did. Print on the computer CRT
which HP—IB Command Library routine the
error occurred in.

Print on the computer CRT the error number
and a message.

Print a prompt on the computer CRT.
Wait for a keypress, then continue.

Since an error occurred, halt program
execution.

The end of error_handler().



Running program 4

1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [G] on the computer.

3. The computer turns on both channels and sets chan-
nel 1 to reflection (input A) and channel 2 to trans-
mission (input B). The cursor is positioned to the
maximum point on the channel 2 trace and its value
and position are read and displayed. At preset, the
number of points per trace is 401.

4. The computer displays the prompt:

Desired cursor position (0..400)?

Type in a number between 0 and 400 and press
[ENTER]. A position of O represents the left side of
the analyzer’s CRT (lowest frequency) and 400
represents the right side of the CRT (highest
frequency). The position is set, and the cursor’s value
is read and printed on the CRT of the computer.

5. The computer displays the prompt:

Cursor frequency (GHEz)}?

Enter a frequency within the current start and stop
frequencies of the measurement (0.01 to 20 GHz).
The nearest cursor position is caleulated and set. The
value and position of the cursor are read, and the
actual cursor frequency is calenlated from the
cursor’s position.

Note: The original desired frequency and the actual
cursor frequency are usually different. Because there are
only 401 possible cursor positions, some frequencies can-
not be set exactly,

To use more points per trace when using the HP 8757D,
meodify line 330 to be “IP SP801” for 801 points. Then
modify the “400” in lines 440, 560, and 630, to “800".

Program 35: read a single value

Measurements often require that a single value be read
at a CW frequency, particularly when extremely good
frequency accuracy and resolution are required.

The analyzer is able to read and send a single reading of
any measurement channel, via HP—IB, to the computer.
The OUTPUT VALUE (OV) command operates on the
active channel and causes the analyzer to send one read-
ing of measurement data. Even when the analyzer is in
normalized mode (MEAS—MEM), the OV command
sends the measured, not the normalized, data.

Program 5 listing

103 /* HBP875TD/E Quicke 1PG Programb */
203
30: #include <string.h>
40 #include <graph.h>
50: #include <stdic.h>
60: #include <cfunc.h>
70: #include <chpib.h>
80
99: int TOOUTPUTS CHK (long hpib_ adr, char
*cmd_str);
i00: void error_handler {(int errox_no, char

*roptine);
110:
120: main ()
130: { :
140: char cmd [8G];
150+ long isc =7,
160: sna =716,
170 passthru =717;
180: int exrrer, i;

1903 float freq, freq step, value;
2003

210: _clearscreen {_GCLEARSCREEN);

220:

230: error = IOTIMECGUT (isc,10.0);

240z error_handler (error, “IOTIMEOUTY);
250 error = IOABORT (isc):

260 error handler {error, “IOABORT"};

2703 error = IOCLEAR (isc);
280z error_handler (error, *“IOCLEAR"};
290:

300: error =~ IOQUTPUTS_CHK {sepa, *“IP");
310: error = JYOOUTPUTS _CHK {sna, “PTi%;");
320: error = IQOUTPUTS CHK {sna, “SW0");:
330

340: fregq =2.0;

350: freq step = 6.1y

3601+ sprintf (cmd, “CWR£GZ;SF$fGZ;”, freq,
freq_ step):

370 errocr = IOOUTPUTS CHK (passthru, cmd);

380: error = IOOUTPUTS CHK {sna, “C1lIAa");

390

400: for (i =1; 1 <=21; i = i +1)

410+ {

4201 errcr = IOQUTPUTS CHX (spna, "“OV”);

4301 error = JIOENTER (sna, &value);

440 erroxr_handlexr (exrror, “ICENTER");

450 printf (”%4d: %8.3f dB at Freg %7.3f

GHz\n", 1, value, £freg);

460: erroxr = XQOUTPUTS_CHX (passthru,

470: freq = freq + freq step;

480: }

490:

500: error = IQOUTPUTS_CHK (passthru,

“FA2GZFBAGE" )

510: error = JIQOOUTPUTS CHK (sna, “SW1”);

520: }

530:

540: int IOOUTPUTS_CEK (long hpib_adr, c¢har

*emd str)

550 {

560: int length, exror_no;

570:

580 length = strlen (cmd_str);

550 error_no = JOOUTPUTS (hpib_adr,

cmd_str, length);
640 error handler (error_ no,
“I00UTPUTLS CEK"};

610: return error no;

620: }

630:

640: void erxor_handler (int error_no, char

*routine}

650: {

6560: char chy

67C:

6BG: if (error_no != NOERR}

690:

T00: printf {“Error in call %o %s \n~",

routine);

716: printf (” Error = %d : %s \n”,
error no, errstr {(error_no});

7202 printf (“Press <ENTER> to continue

\n”};
730z ch = getche {}:

i5



740:
750:

760 }

exit (1);
3

Program 5 explanation

Line 30

Line 40

Line 50

Line 60

Line 70

Line 90

Line 100

Line 120

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 210

Line 230

Line 240

Line 250

Line 260

Line 270

Line 280
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Tell the compiler which file includes informa-
tion on string functions.

Tell the compiler which file inciudes informa-
tion on _clearscreen() and _settextposition().

Tell the compiler which file includes informa-
tion on printf().

Tell the compiler which file includes informa-
tion on the HP—IB Command Library I/O
functions.

Tell the compiler which file includes informa-
tion on the HP—IB Command Library error
constants and errstr(}.

Function prototype for the
IOOUTPUTS_CHK() routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a string variable for the output com-
mands.

Define a variable and assign it a value for the
interface select code.

Define a variable and assign it a value for the
HP-IB address of the analyzer.

Define a variable and assign it a value for the
anatyzer’s passthru address.

Define variables for the HP—IB Command
Library error status and a loop counter.

Define variables for the present frequency,
frequency step size, and cursor value.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer's HP—IB interface.

Perform error trapping.

Line 300
Line 310

Line 320

Line 340

Line 350

Line 360

Line 370

Line 380

Line 400

Line 420

Line 430

Line 440

Line 450

Line 460

Line 470

Line 480

Line 500

Line 510

Preset the analyzer and source.

Tell the analyzer which instrument is con-
trolled through the passthru address (19 is the
source).

Put the analyzer in non—swept mode. This
step is necessary when you wish to read single
values. After receiving this command, the
analyzer stops updating its display.

Define a start frequency for further measure-
ments (in Giiz).

Define a frequency increment (in GHz).

Create a formatted output by printing the
CW frequency and freqency step size 10 a
string.

Put the source into CW mode at the start fre-
quency and set its frequency step size to that
of the frequency increment.

Command the analyzer to measure reflection
(input A) on channel 1. This statement also
causes the analyzer to exit passthru mode.

Make 21 measurements, at equally—spaced
CW frequencies.

Command the analyzer to send the current
reading of channel 1 (the active channel) to
the computer. The reading is taken immedi-
ately.

Read the value. In this instance, no format
has been defined so the default format of
ASCII is in effect,

Print the measurement number, the reading,
and the frequency on the computer CRT.

Perform error trapping.

Command the source to increment the CW
frequency by the step size set earlier (line
390). This is a very fast way of setting a series
of equally—spaced frequencies.

Increment the variable that contains the cur-
rent frequency. This variable is only used for
printing the current frequency at each itera-
tion of the loop.

End of the loop.

Command the source to sweep from 2 to 4
GHz. The source exits CW mode and returns
to start/stop mode.

Command the analyzer to return to swept
mode. The analyzer again updates the trace
information on the display. This command
also exits passthru mode.



Line 520 The end of main().

Line 540 Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—1B address, cmd_str is
the command string to output.

Line 560 Define variables for the length of the string
and the error status.

Line 580 Determine the length of the command string.
Line 590 Output the command string.
Line 600 Perform error trapping.

Line 610 Return the error status as the value of the
routine,

Line 620 The end of IOOUTPUTS_CHK().

Line 640 Define a routine that checks the HP—~IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
1B Command Library routine called.

Line 660 Define a variable to hold the kevpress.
Line 680 Test if an error actually occurred.

Line 700 Yes, one did. Print on the computer CRT
which HP ~1B Command Library routine the
error occurred in.

Line 710 Print on the computer CRT the error mumber
and a message.

Line 720 Print a prompt on the computer CRT.
Line 730 Wait for a keypress, then continue.

Line 740 Since an error occurred, hait program execu-
tion.

Line 760 The end of error_handler().

Running program 5

1. Clear the computer CRT and type in the program.

2. Press [ALT} [R] {G] on the computer.

3. The source frequency is set immediately to 2 GHz
and the computer begins reading input A (reflection)

of the analyzer and printing the measurements. After
21 readings, the program ends.

Program 6: trace transfer

One feature that sets the HP 8757D/E apart is its ability
to transfer an entire measurement trace to a computer
at very high speed. A complete, high—resclution (0.01
dB) 401 —point measurement can be sent to the comput-
er in 35 milliseconds (binary format) or 800 miiliseconds
(ASCII format). Transfer time will be less for fewer
points per trace, and greater for more points per trace.

The analyzer gives you complete flexibility when reading
measurement traces via HP—IB. You can read from the
active channel and you can read the stored memory
trace, the current measurement trace, or the normalized
trace {measurement—minus—memory). In addition, the
memory trace may be written back to the analyzer, al-
lowing vou to save and restore calibration traces via
HP-IB.

With trace transfer measurements, some frequency reso-
lution is sacrificed for measurement speed. The number
of points per trace can be programmed to control the
resolution across the frequency range being swept. If you
are measuring a device that changes very rapidly with
frequency, it is possible to miss very narrowband re-
sponses that occur between measurement points if the
resolution is low. For these cases, the measurement
should be made at a higher resolution. The Trace Trans-
fer method of measurement is much faster than CW
point—by--point measurements.
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Program 6 listing

101+
20:
30:
40
50+
60:
70:
801t
90+
100:

il10:
120:

136:
144
1501
1601t
170:
180:
190:
200:
210:
220:
230:
240:
250:
260;:
270
280:
290:
360:
310
320:
336
340:
3506
3601
3703
380
390:
40014
410
4201
430
440:
450
460
470
480
490

500:
510:
520:
530:
540:
550:
5601
570:
580
590
600
610:
620:
630:
640
650

660
B70:
6801
690
700
710
T20:
730:

740
750
760
Tie
780
7901+
800
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/*  HP8TSID/E QuickC XPG Programé */

#include <time.h>

#include <string.h>
#include <graph.h>
#include <stdio.h>
#include <¢func.h>
#include <chpib.h>

int I00UTPUTS_CHX (long hpib_adr, char
*emd_str):
void disp_prompt (void};
veid erxver_handler (int error no, char
*rogtine};
main ()
{
char endline {27,
cmd [B8];
long isc =7,
sna =716,
start time, stop_time, the time;
int error, elements, i,
num_pts =401,
binary dat [4013;
float ascii_dat [401];
endline [6} =13; I or */
endline [1} =10; I* 1f */

_clearscreen (_GCLEARSCREEN);

error = JOTIMEOUT (isc,10.0};
error_handler {error, “IOTIMEOUT");
exror = IOABORT {isc);
errcr_handler (error,
error = IOCLEAR (isc);
error handler (error,

“TOABORT*) ;
“IOCLEAR"};

error = IQOUTPUTS_CHK {sna, "“IP");

error = ICOUTPUTS CEK (sna, "C1TIAC2IB") ;
start time = time (&the_time);

do

stop_time = time (&the_time);
while (stop_time — start_time <2);

error = IOCUTPUTS CHK
elements = num pts;
exrror = IOENTERA (sna,
selements);
errox_handler {error,
error = 10EOL {isc, endline, 9);:
error_handler (errcr, “IOEOL");
error = I00UTPUTS CEK (sna, “CIlWM");
error = ICEQL (isc, endline,2);
errcr_handler (error, *“IOEOL");
elements = num pts;
error = TOOUTPUTA (sna, L
error_handler (erroxr, “ICOUTPUTA"};
error = ICOUTPUTS CHK (sna, "CIMY"};:
disp_prompt (};

(sna, “FDz;Ci0Dh");

ascii_dat,

“IOENTERA") ;

error IOQUEPUTS_CHK (sna,
error IOOUTPUTS_CHE (sna,
elements =2 * num_pts;
error = IOENTERB (sna, binary dat,
kelements, 1),
errox_handler (error,
error = IOEQL (isc,
error handler (error, “IOEOL");
error = ICOUTPUTS_CEK {sna, "C2WM"};
error = IOBOL {isc, endline,2};
error_handler (error, *ICEQL”);
elements =2 * num pts;
erroy = JOOUTPUTB {sna,
elements,1);
error_haadler {(error,
disp_prompt {);

“CIC0;C2MY”) ;
“FD3;C20D");

“I0ENTERB”) ;
endline, 0);

binary dat,

~TOOUTPUTE") ;

for (i = 0; i < pum pts; 1L = i+l)
binary_dat [i] = 1 %100;

}

ascii_dat,elements);

810: arroy = IOOUTPUTS CHK (sna, “C2CCe;CIMY"};
820 error = IOECL (isc, endline, 0);
830: erroy_handler (errcr, “IOEOL");
840: error = I00UTPUTS_CHX (sna, *FDI;CIWM* )
850: error = I0BCL (isc, endline,2);
850: error_handler {error, *“IOEQL"):
870 elements =2 * num pts;
880: error = JIOOUTPUTB (sna, binary_dat,
elements,1);
890 error_handler {exror, “IOOUTPUTE"):
900 error = IQOQUTPUTS_CHK (sna, “AS"};
910s }
926
930: int JIOOUTPUTS_CHX (long hpib_adr, char
*ond_stx)
940: {
950 int iength, error no;
960
$70% length = strlen {cmd str};
980 error_nc = IQOUTPUTS (hpib_adr,
cmd_str, length);
8901 error_handier (error no,
“IOQUTPUTS_CHR"};
iG00: return error_noc;
1010
1020
1030: veid disp_prompt (void)
1640 {
16501+ char c¢h;
106602
1070 settextposition (25,1};
1080: printf {“Press <ENTER> to continue
\n”};
1090: ch = getche ();
1160: _clearscreen { GCLEARSCREEN):
1110:  }
1120
1130: void errox_handier (int error no, char
*routine}
1140:  {
1156: char ch;
11602
1170G: if (error_mo != HNOERR)
11803 {
1180: printf (“frror in c¢all to #s\n",
routine?;
1200¢ printf (” Error = %d : %8
\n”, error_ro, errstr {error no});
1210: printf (“Press <ERTER> to
continue\n”);
1220: ¢h = getche ();
1230: exit (1);
1240 }
1250: }

Program 6 explanation

Line 30

Line 40

Line 30

Line 60

Line 70

Line 80

Line 100

Tell the compiler which file includes informa-
tion on time functions.

Tell the compiler which file includes informa-
tion on string functions.

Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Tell the compiler which file includes informa-
tion on printf().

Tell the compiler which file includes informa-
tion on the HP—IB Command Library 1/O
functions.

Tell the compiler which file includes informa-
tion on the HP~]B Command Library error
constants and errstr().

Function prototype for the
IOOUTPUTS_CHKY() routine.



Line 110
Line 120

Line 140

Line 160
Line 170
Line iSO
Line 190
Line 200

Line 210

Line 220

Line 230
Line 240
Line 260

Line 290
Line 310
Line 320
Line 330
Line 340
Line 350
Line 360

Line 380
Line 360

Line 400

Function prototype for the disp_prompt()
routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a string variable for the HP~IB com-
mand end—of-line string.

Define a string variable for the output com-
mands. :

Define a variable and assign it a value for the
interface select code.

Define a variable and assign it a value for the
HP~IB address of the analyzer.

Define variables for the start, stop, and pres-
ent time.

Define variables for the HP—IB Command
Library error status, the number of elements
in an array, and a loop counter.

Define a variable and assign it a value for the
number of trace points on the analyzer. By
using a variable here it helps to make the
program easily adaptable to different numbers
of trace points.

Define an array to hold a trace of 401 points
in binary format.

Define an array to hold a trace of 401 points
in ASCII format.

Define the end—of—line string as a carriage
return and linefeed.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer's HP—IB interface.
Perform error trapping.

Preset the analyzer and the source. This sets
the number of points per trace to 401.

Set channel 1 to reflection (input A} and
channel 2 to transmission (input B).

Set the start time using the time function.

Line 410
Line 430

Line 450

Line 470

Line 480

Line 490

Line 500

Line 510

Line 520

Line 530

Line 540

Line 550

Line 560

Line 570

Line 580

Iine 590

Line 600

Line 620

Line 630

Line 640

Line 650

Start of do loop.
Get the present time.

Loop until 2 seconds have elapsed from the
start time.

Set the data format to Extended ASCII and
command the analyzer to output the channel
1 measurement data.

Determine the number of elements to be read
into the array.

Read the measurement trace data from chan-
nel 1.

Perform error trapping.

Disable the end~of—line string (carriage
return/linefeed) that is sent after any
IQOUTPUT command.

Perform error trapping.

Command the analyzer to input data into the
trace memory of channel 1.

Enable the end—of—line string (carriage re-
turn/linefeed) that is sent after any JOOUT-
PUT command.

Perform error trapping.

Determine the number of elements in the
array to be sent.

Write the measured trace data back to the
trace memory of channel 1. Reading the mea-
surement trace and storing it back into trace
memory is equivalent to executing the MEAS
> MEM function (HP~IB command
SM).

Perform error trapping.

Command channel 1 to display the trace
memory data.

Wait until [ENTER] is pressed to continue.

Turn channe? 1 off and channel 2 on. Com-
mand the analyzer to display the trace
memory from channel 2.

Set the data format to PC binary format.
Command the analyzer to output its channel
2 measurement trace data.

Determine the number of bytes used in the
binary trace transfer.

Read the binary measurement data from
channe] 2.
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Line 660

Line 670
Line 680
Line 650
Line 700
Line 710
Line 720
Line 730

Line 740
Line 750

Line 770

Line 790

Line 800

Line 810
Line 820
Line 830
Line 840
Line 850
Line 860
Line 870
Line 880

Line 890

20

Perform error trapping.

Disable the end—of—line string (carriage
return/linefeed) that is sent after any
IO0OUTPUT command.

Perform error trapping.

Command the analyzer to input data into the
trace memory of channel 2.

Epable the end-of—line string (carriage re-
turn/linefeed) that is sent after any IOOUT-
PUT command.

Perform error trapping.

Determine the number of bytes used in the
binary trace transfer.

Write the binary data array back to the trace
memory of channel 2,

Perform error trapping.
Wait until [ENTER] is pressed to continue.

Set up a loop to create 401 measurement
points.

Calculate some arbitrary function and fill the

binary data array. This function has no partic-
ular meaning, but represents some special cal-
ibration data (such as an open/short average}.

End of the loop.

Turn channel 2 off and display the channel 1
trace memory.

Disable the end—of~line string (carriage
return/flinefeed) that is sent after any
I00OUTPUT command.

Perform error trapping.

Command the analyzer to input data into the
trace memory of channel 1.

Enable the end—of—line string (carriage re-
turn/linefeed) that is sent after any JOOUT-
PUT command.

Perform error trapping.

Determine the number of bytes used in the
binary trace transfer.

Write the binary data array to the trace
memory of channel 1.

Perform error trapping.

Line 900 Autoscale the display on channel 1.

Line 910 The end of main().

Line 930 Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—IB address, cmd_str is
the command string to output.

Line 950 Define variables for the length of the string
and the error status,

Line 970
Line 980
Line 990

Determine the length of the command string.
Output the command string.
Perform error trapping.

Line 1000 Return the error status as the value of the
routine,

Line 1010 The end of IOOUTPUTS_CHK().

Line 1030 Define a routine that prints a prompt on the
computer CRT and waits for [ENTER] to be
pressed.

Line 1050 Define a variable to hold the keypress.

Line 1070 Locate the text cursor at the beginning of row
25.

Line 1080 Print a prompt on the computer CRT.

Line 1090 Wait for a keypress, then continue.

Line 1100 Clear the computer CRT.

Line 1110 The end of disp_prompt().

Line 1130 Define a routine that checks the HP—IB
Command Library error status. Define the
tvpes of variables passed to this routine: er-
ror_no is the error value, routine is the HP~
IB Command Library routine called.

Line 1150 Define a variable to hold the keypress.

Line 1170 Test if an error actually occurred.

Line 1190 Yes, one did. Print on the computer CRT
which HP—IB Command Library routine the
error occurred in.

Line 1200 Print on the computer CRT the error number
and a message.

Line 1210 Print a prompt on the computer CRT.
Line 1220 Wait for a keypress, then continue.

Line 1230 Since an error occurred, halt program
execution.

Line 1250 The end of error_handier().



Running program 6

1. Clear the computer CRT and type in the program.
2. Press [ALT] [R] [G] on the computer.

3. Watching the analyzer CRT, you will see DATA DUMP
TO HP—-IBwhen it begins sending trace data to the
computer, and DATA DUMP TO TRACE MEMORY
when the computer sends the data back.

4, Watching the analyzer CRT, press [ENTER] on the
computer. The computer again reads and writes a
trace of data. The analyzer displays the same mes-
sages. This time the transfer occurs much more rapid-
lv. A binary transfer takes about 35 milliseconds to be
completed each way, while an ASCII transfer requires
about 800 milliseconds each way.

5. Press [ENTER] on the computer. The computer cal-
culates an arbitrary function and sends it to a trace
memory of the analyzer, where it is autoscaled and
displayed. This function has no significance. It repre-
sents a special calibration trace, such as an open/short
average, With a computer, the apalyzer measurement
system may be calibrated over several different fre-
guency ranges and changed from one to another very
quickly, without recalibration.

If you wish to transfer a higher resolution trace with the
HP 87570, modify line 380 to be “IP SP801” for 801
points. Then modify the “401” in lines 220, 230, and 240
to “801”.

Program 7: using the
TAKE SWEEP command

The computer can detect this event in two ways:

+ Monitor the status byte continuously until the bit is
set {polling).

e Let the analyzer generate a service request (SRQ)
and interrupt the computer.

Tablel is a diagram of the status bytes of the analyzer. It
shows all of the bits that can be used to either monitor
or interrupt the computer. Unfortunately, Microsoft
QuickC is unable to automatically detect SRQ interrupts
so the only approach available is to monitfor the status
byte. In this program, bit 4 (decimal valuel6) is used to
signal “operation complete” (all of the sweeps specified
by the TAKE SWEEP command have been completed).

When you follow the take sweep command with an out-
put statement, such as OUTPUT DATA (OD), the data
is sent immediately, not after the instructed number of
sweeps. The approach mentioned overcomes this by let-
ting us send the data at the end of the specified number
of sweeps, not immediately. Another approach is to use
the sweep hold mode (SW2) instead of the non—swept
mode (SW0). In this mode the analyzer will prevent any
HP—IB operations until the completion of the TAKE
SWEEP command.
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Table 1. HP 8757D/E Status Byte Descriptions

STATUS BYTE (#1)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A Request SRQ on SRQon SRQoeon SRQ on SRQon SRQ on Any
Service HP~-1B Operation | Softkey Only | Changein Numeric Front Panel
Function {SRQ) Syntax Error | Complete Pressed Extended Entry Key Pressed
(Sweep, Plot Status Byte | Completed
or Print) (HP-1Bor
Front Panel)
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 1]
Decimal 128 64 32 16 8 4 2 1
Value
N/A SRQon SRQ on SRQon SRQ on SRQon SRQon SRQ on Self
Fanction Detector Front Panel | Limit Test Action Knob Operation | Test Failure
Uncal Preset or Failed! Regquested Activity Failed!
Power—on not possible
1. HP 8757D only.
Pr lictin 4490: error = IOENTERA {sna, ascii_dat,
rrogram 7 "St‘"g &elements);
450 error_handler {error, “IOQOERTERA"};
460 error = IOOUTPUTS CEK (sna, *SW1¥);
10: /* HPB7S57D/E QuickC IPG Program’ */ :Zg= ¥
20: .
30: #include <string.h> 490: int JOOUTPUTS_CHK (long hpib_adr, char
40: #include <graph.h> *omd_str)
50: #include <stdioc.h> 500 {
§0: #include <cfune.h> 5103 int length, error_no;
70: #include <chpib.h> 520:
80 taclude <cip: 530: length = strlen (cmd_str};
$0: int JOOUTPUTS CHK (long hpib_adr, char 540: error_no = IOOUTPUTS (hpib_ adr,
*emd str); - cmd_str, length);
100: void error_handler {int error_no, char 550: error_handler (error no,
sroutine): “IOOUTPUTS CHR"Y;
110 ! 560 return error_no;
120: main (} Z;g }
iig ¢ char cmd [861; 590: void error_handler (int error_no, char
150: long  ise =7, i *routine)
160 sna =716, 800 4 n
170z passthru =717; 520: cnar <ag
180: int erroy, elements, status; N . e
190: float ascii_dat [401}; gig: ?f {error_no != HNOERR)
200: : . : "
210: clearscreen ( GCLEARSCREEN) 6590 printf {“Error im call to %s \n”,
220: " - ! routine)
230:  error = IOTIMEOUT (isc,10.0); 660: Bt (L DTEOr S %x;ic)’ s A,
240:  error_handler (error, “IOTIMEOUT”); 670+ TR porretr z{q'rmv T )i
250:  erxor = IOABORT (isc); : pran \( Fress <E °
260: error_handler (error, *“IOABORT"); 680: c%’i‘l ‘;nue 1I:1cl:)¢' .
270:  error = IOCLEAR ({isc); 90, Cnir ?f). & ()i
280: error_handler (error, “IOCLEAR”): 700 } !
290 :
300: exror = IOOUTPUTS CHK (sna, “IB"); 710: ¥
310: error = IOOUTPUTS_CHE (sna, “PT19;");
320: fg‘iggo:s"}f)o.oUTPUTSmCHK (passthru, Program 7 exp]anation
r
3301 error = ICOUTPUTS_CHK (sna, “C2C0IB"); ] . o )
346:  error = ICOUTPUTS CHK (sna, Line 30 Tell the compiler which file includes informa-
“SWO;CS;RM16; "} tio stri ions.
350: error = IQOUTPUTS_CHK (sna, “TSi0;"); n on string functions
360: do
igg= { LOSPOLL (sma, &status) Line 40  Tell the compiler which file includes informa-
H = atus); - .y
390, error handler (error, ~I0SPOLL"); tion on _clearscreen() and _settextposition().
400: }
e e T UTe CHR (soe. “FD2;C10D"); Line 50  Tell the compiler which file includes informa-
430: elements =401 - tion on printf().
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Line 60

" Line 70

Line 90

Line 100

Line 120

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 210
Line 230
Line 240
Line 250
Line 260
Line 270
Line 280
Line 300

Line 310

© Line 320

Line 330

Tell the compiler which file includes informa-
tion on the HP~IB Command Library I/O
functions.

Tell the compiler which file includes informa-
tiont on the HP—IB Command Library error
constants and errstr(}.

Function prototype for the
TIOOUTPUTS_CHK() routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a string variable for the output com-
mands.

Define a variable and assign it a value for the
interface select code,

Define a variable and assign it a value for the
HP—IB address of the analyzer.

Define a variable and assign it a value for the
apalyzer’s passthru address.

Define variable for the HP~IB Command
Library error status, the number of elements
in an array, and the analyzer’s status byte.

Define an array to hold a trace of 401 points
in ASCII format.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP 1B transfers.

Perform error trapping.

Clear the analyzer’s HP--1B interface.
Perform error trapping.

Preset the analyzer and source,

Tell the analyzer which instrument is con-
trolled through the passthru address (19 is the
source).

Set the source to 250 milliseconds per sweep.

Turn off channel 2 of the analyzer and select

transmission (input B} for display on channel
1.

Line 340

Line 350
Line 360
Line 380
Line 390

Line 410

Line 420

Line 430

Line 440

Line 450

Line 460

Line 470

Line 490

Line 510

Line 530
Line 540
Line 550

Line 560

Line 570

Line 590

Line 610

Put the analyzer into non—swept mode. Clear
the status register of the analyzer. Set the re-
quest mask to 16 (bit 4) so that the analyzer
will set bit 4 (operation complete) at the com-
pletion of the TAKE SWEEP command.
Tablel has a description of all bits in the sta-
tus bytes.

Command the analyzer to take 10 sweeps.
Start of do loop.

Read the analyzer status byte.

Perform error trapping.

Wait for the 10 sweeps to be completed by
testing the status byte to see if bit 4 is set.

Remain in the loop until bit 4 (decimall6) is
set.

Set the data format to Extended ASCII and
command the analyzer to output the channel
1 trace data.

Define the maximum number of elements to
be read into an array.

Read the trace data.

Perform error trapping.

Retumn the analyzer to swept mode. The dis-
play now updates continuously.

The end of main().

Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP~IB address, cmd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command string.
Output the command string.

Perform error trapping.

Return the error status as the value of the
routine,

The end of IOOUTPUTS_CHEKJ().

Define a routine that checks the HP—IB
Command Library error status. Define the
types of variables passed to this routine: er-
10T_10 is the error value, routine is the HP—
IB Command Library routine called.

Define a variable to hold the keypress.
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Line 630 Test if an error actually occurred. i00: void error handler (int error_no, char
*routine};

1101
Line 650 Yes, one did. Print on the computer CRT 120: main ()
: _ : : 138: {
which HP-IB Qommand Library routine the 120: © char  cmd [80]:
error occurred in. 150: long  ise =7,
160 sna =716;
. . 170 int error, elements,
Line 660 Print on the computer CRYT the error number 180 status, keycode:
and a message. 190 float wvalue;
209:
210: _clearscreen (_GCLEARSCREEN};
Line 670 Print a prompt on the computer CRT. 220 ]
230: error = IOTIMEOUT (isc,10.0);
R . . 2490: error_handler (error, *“IOTIMEQUT”);
Line 680 Wait for a keypress, then continue. 250:  error = IOABORT (is¢};
260: errcor_handler (error, “TOABORT")};
. . 270: error = IOCLEAR (isc);
Line 690 Since an error occurred, halt program execu- 280:  error_handler (error, *IOCLEAR"):
: 290:
tron. 300: error = IOOUTPUTS_CHK (sna, *IP"};
310: errcr = ZIQOUTPUTS CHK {sna, “CS;RM2:");
: 320: errcr = IQOUTPUTS CHK {sna, “WK1 CAL1");
Line 710 The end of error_handler(). 330 error = IOOUTPUTS CHK {sna, “WK2 TESTI®);
340 error = IOOUTPUTS CHK {sna, “WK3 CAL2");
350¢ error = IQOUTPUTS_CHK {sna, “WK4 TEST2");
i 360 error = IOOUTPUTS CEE (sna, “WK& ABORT”);
Running program 7 370 printf (”SOFT KEYS LOADEDAR" ) ; !
380
Clear the computer CRT and type in the program. 3%0:  do
4003 {
2. Press [ALT] [R] [G] on the computer. j;g= <t;ta‘tus = 0;
: o]
. 430: {
The computer first presets thfa z_malyzer and source, 420+ error = IOSPOLL (sna, &status);
then sets the source to 250 milliseconds per sweep, 4501 error_handler (error,”IOSPOLL”}:
. sl 460: }
and the analyzer to display transmission on channel 1. 470, while ((status &8) == 0);
480 error = TOQOUTPUTS CHK {sna, *“0K”);
4. The computer commands the analyzer to take 10 299 : error = IOENTER (8na, &value);
sweeps and polls the analyzer status byte to determine ~ 500: error handler (exroxr, “IOENTER");
51G: keycode = wvalue;
when they were completed. The computer reads a 539 _clearscreen { GCLEARSCREEN) ;
trace from the analyzer. Just before the trace is sent, 5303 _settextposition (12,29);
: « » 540: switch (keycode)
you should see the display “freeze” as the TAKE 550 {
SWEEP command is completed. 560: case32: . )
5701 printf (~“Calibration #l\n");
To use the sweep hold mode, modify line 340 to “SW2;” Toes ca;ersexak’
(instead of “SWU;CS;RM16;”) and delete lines 360, 370, 600 printf {"Test #I1\n~};
380, 350, 400, and 410. The program will wait at line 420 g:l,_gf ca;’erejf”
until the 10 sweeps are completed. 630: printf (~Calibration #2\n"};
64G: break;
6501 caselét
660 printf (7Test #2\n"};
™ 670: break;
Program 8' 68071 casedis \
s 690 printf ("Aborti\n”}:
programming the softkeys 7001 Break; ’
. 7103 default:
The HP 8757D/E has eight screen—labeled softkeys that 720 printf ("*** Undefined ***\n“):
make measurements faster and easier for users. Under ;ig : ) break;
HP-IB control, you can re—label the softkeys with any 750 error = TOOUTPUTS_CHX (sna, “CS"};
annotation and sense when they are pressed. 760z )
770 while (kevcode !=41);
780: }
Use the softkeys to branch to special measurement pro- 790z .
f 840: int IOOUPPUrYS CHX (long hpib adr, char
grams. By making full use of the softkeys, your automat- *cmd_str) - -
ic system may not need a normal computer keyboard at 810:  {
. . . 820: int length, error_no;
all, making it as easy to use as a manual instrument. 2301
840 length = strlen (omd str};
. aa 850: error _ne = IOOUTPUTS (hpib_adr,
Program 8 listing omd_str, length);
860 error_handler (error_no,
10: /*+ HP8757D/E Quigk{ IPG Programg */ “TOOUTPUTS_CHK");
20: 870z return erro¥_no;
30: #include <string.h> £80: }
40: #include <graph.h> 890:
50: #include <stdioc.h> 900: wveid error_handler (int error_no, char
60: #include <cfunc.h> *routine)
70: #include <chpib.h> 2910 {
80: 920 char ch;
90: int IOQUTPUTS_CBRK (long hpib_adr, char 9390
*emd_str); 944 if (error_no = NOERR)
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950
960

$70:
980 :
990
10902

1030:
1026G:

printf (”Errer in call to %3 \n~”,
routine);

printf (” Error = %d :
error no, errstr {errocr no));
printf {“Press <ENTER> to
continue\n”};

ch = getche ();

%s \n",

exit (%);
}

Program 8 explanation

Line 30

Line 40

Line 50

Line 60

Line 70

Line 90

Line 100

Line 120

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 210

Line 230

Line 240

Line 250

Tell the compiler which file includes informa-
tion on string functions.

Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

TeH the compiler which file includes informa-
tion on printf().

Tell the compiler which file includes informa-
tion on the HP—IB Command Library /O
functions.

Tell the compiler which fite includes informa-
tion on the HP--IB Command Library error
constants and errstr{).

Function prototype for the
IOOUTPUTS_CHKJ() routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a string variable for the output com-
mands.

Define a variable and assign it a value for the
interface select code,

Define a variable and assign it a value for the
HP~IB address of the analyzer.

Define variables for the HP~IB Command
Library error status and the number of ele-
ments in an array.

Define variables for the analyzer’s status byte
and the keycode of the softkey pressed.

Define a variable for reading the keycode val-
ue.

Clear the computer CRT.
Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—-1B transfers.

Line 260
Line 270
Line 280
Line 300

Line 310

Line 320

Line 330
Line 340
Line 350
Line 360
Line 370
Line 390
Line 410
Line 420
Line 440
Line 450

Line 470

Line 480

Line 490
Line 500
Line 510
Line 520

Line 530

Line 540

Line 560

Line 570

Line 580

Line 590

Perform error trapping.

Clear the analyzer's HP—IB interface.
Perform error trapping.

Preset the analyzer and source.

Set the request mask to 8 (bit 3). See Tablel
for the description of the status bytes.

Label softkey 1 with “CAL1”. Softkey 1 is the
softkey at the top of the CRT.

Label softkey 2 with “TEST1”,

Label softkey 3 with “CAL 2”.

Label softkey 4 with “TEST 2”.

Label softkey 8 with “ABORT”.

Print a message to the user.

Start of do loop.

Set status variable to zero.

Start of do loop.

Read the analyzer status byte,

Perform error trapping.

Wait for a softkey to be pressed by testing the
status byte to see if bit 3 is set. Remain in the

loop until bit 3 (decimal &) is set.

Command the analyzer to output the key
code of the last key pressed.

Read the key code.

Perform error trapping.

Make the key code an integer value.
Clear the computer CRT.

Move the text cursor to row 12, column 29,
on the computer CRT.

Multi—way branch on key code value.

If the key code is 32, then softkey 1 was
pressed.

Print an appropriate message on the comput-
er CRT.

Exit the switch statement.

If the key code is 8, then softkey 2 was
pressed.
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Line 600

Line 610

Line 620

Line 630

Line 640

Line 650

Line 660

Line 670

Line 680

Line 650

Line 700

Line 710

Line 720

Line 730
Line 740

Line 750

Line 770

Line 780

Line 800

Line 820

Line 840

26

Print an appropriate message on the comput-
er CRT.

Exit the switch statement.

If the key code is 0, then softkey 3 was
pressed.

Print an appropriate message on the comput-
er CRT.

Exit the switch statement.

If the key code is 16, then softkey 4 was
pressed.

Print an appropriate message on the comput-
er CRT.

Exit the switch statement,

If the key code is 41, then softkey 8 was
pressed.

Print an appropriate message on the comput-
er CRTL.

Exit the switch statement.

If the key code doesn’t match any of the pre-
ceding codes, another key was pressed. In this
case, the key code has to be for softkey 5, 6,
or 7 (key codes 14, 38, or 40} since these are
the only other keys that impact the analyzer’s
status byte.

Print an appropriate message on the comput-
er CRT.

Exit the switch statement,
End of multi—way branch.

Command the analyzer to clear the status
byte.

Wait for the “Abort” softkey to be pressed by
testing the key code to see if is 41. Remain in
the loop until this is true.

The end of main().

Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—IB address, cmd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command string.

Line 850

Line 860

Line 870

Line 880

Line 900

Line 920

Line 940

Line 960

Line 970

Line 980

Line 990

Qutput the command string.
Perform error trapping.

Return the error status as the value of the
routine.

The end of IOOUTPUTS_CHKJ().

Define a routine that checks the HP-IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
IB Command Library routine called.

Define a variable to hold the keypress.
Test if an error actually occurred.

Yes, one did. Print on the computer CRT
which HP—IB Command Library routine the
error occurred in.

Print on the computer CRT the error number
and a message.

Print 2 prompt on the computer CRT.

Wait for a keypress, then continue.

Line 1000 Since an error occurred, balt program execu-

tion.

Line 1020 The end of error_handler().

Running program 8

1. Clear the computer CRT and type in the program.
2. Press JALT] [R] [G] on the computer.

3. After the computer presets the analyzer and the
source, it writes the softkey labels on the analyzer
CRT. When the first key label is written, the analyzer
Jabels it and blanks the other softkey labels. Since all

labels except softkeys 3, 6, and 7 are given new labeis,

softkeys 5, 6, and 7 remain blank.

4, Press any key on the analyzer. Pressing a softkey
causes a message to be printed on the CRT of the
computer. Note that softkeys 5, 6, and 7 generate an

interrupt, even though they weren’t labeled. No other
keys of the analyzer generate an interrupt, because of

the SRQ mask specified.

Because the analyzer was left in remote mode, it didn't
respond to any keys pressed on its front panel. In some

applications it is useful to put the analyzer into local op-
eration, so that it can be controlled from the front panel

and still generate interrupts whenever a key is pressed.



Program 9: CRT graphics

For applications requiring diagrams, drawings, or special
limit lines, the CRT of the analyzer may be used as a
plotter.

This program draws a connection diagram for a hypo-
thetical test system measuring an amplifier. It will blank
the analyzer’s standard display containing the graticule,
annotation, and softkeys so that we have a blank CRT.
Figure 2 shows what the CRT should look like when the
program is done.

CONNECTION

For fast, easy—to—use graphics, the graphics memory of
the HP 8757D/E is divided into seven “pages” of 500
words. One vector requires two words. Each of the pages
may be selected to receive data, and turned on and off
independently. You can keep different drawings in each
of the graphics memory pages and simply turn on the
drawing vou need by turning on the appropriate page.
Each page may also be erased independently.

To use the graphics capability of the HP 8757D/E, first
define the passthru address to be one less than the ana-
lyzer’s control address. If the analyzer’s address is16, its
graphics address is 15. To the computer, the CRT of the
analyzer looks like a plotter connected to the 8757 SYS-
TEM INTERFACE.

DIAGRAM

DUT
I

e

Figure 2. The CRT Graphics Display.

Program 9 listing

10: /* HP8757D/E QuickC IPG Program?® */

201

30: #include <string.h>

40: #include <graph.h>

50+ #include <stdio.h>

60: #include <cfunc.h>

70: #include <chpib.h>

80:

%0: int FOOUTPUTS_CHK (long hpib_adr, char
*cmd _str);

100: veid error_handler (int error no, char

*routine) s

116:

1206: main ()

130: §

148: char cmd [BO};

150: long ise =7,

166G sna =716,

17¢: passthru =717;
18¢: dint error, col, row;
19¢:

200: _clearscreen ( _GCLEARSCREEN);
210:

220: error = IOTIMEQUT (isc,10.0);

230: error handler (error, ~IOTIMECUT");

240: error = JOABORT (isc):

250: error_handler (errcr, “IOABORT");

260: error = IOCLEAR (isc);:

270: error_handler {error, “IOCLEAR");

280:

230: error = IOOUTPUTS CHK (sna, *“IP BLD
PTIS;);

300: error = JOOUTPUTS_CHK {passthru,

“EP;GPLl,1;DF:");

319: error = I0OUTPUTS_CHK (passthru, “8P9;"};

320:
330: for (cel = 6; col <=29%; col = col +1)
340z {
350: sprintf {(omd,

“piy; PA%d, 0; PD; PA%d, 2000;7, <ol =

100, col *100);
360 error = IQOUTPUTS_CEK (passthru, omdi);
370:
380: fer {row = {0; row <=2{; row = row +1}
390:
400: sprintf (cmd, “PU;PA 0,%d;ED;EA
2900,%d;", row *i00, row *100};

410¢ error = IOOUTPUTS CHK (passthru, cmd};
420:

|

430: erroy = IOQUTPUTS CHK (passthru, *“SP1”7};

440: error = I100UTPUTS CHK (passthru, “FU;PA

600,1600:PD");

450: error = IOQUTPUTS_CHK (passthru,

“83I0.28,0,34;LBCONNECTION DIAGRAMA3");

460: error = JOOUPPUTS CHK (passthru, “PU;PA
1200,250;PD");

470: error = IOQUTPUTS_CHK (passthru,

“510.28,0.34;LBDUTNI");

480: error = IQOUTPUTS_CHK (passthru, “PU;PA
3006,800;PD;PA 1160,800,1100,11900,300,
1160,300,800%);

490 error = IOOUTPUTS_CHK (passthru, “PU;PA
B0O0,800;PD;PAB00,1100"};

500: error = IQOUTPUTS CHK (passthru, *“PU;PA
1506,800;PD; PA2300,800,2300,1200,1500,
1200,1500,8007);

510: eryror = IQOUTPUTS_CHK (passthru, *“PU;PA
1950,800;PD:PAL1950,12007);

520 error = IOOQUTPUTS CEK (passthru, “PU;PA
875,850 PD;PABYS,500,1200,5007);
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530:
540:
5501

560
570:
580:
590
600:

614
628
638
640
6548

6601
6701
680
690:
T00:

710:
720:
T30
746
756
766z

TT0:
180+
790:
860:

B10:
B20:

error = JIOOUTPUTS_CHEK {passthru, “PU;PA
1408,500;PD;PA2050,500,2050,8%0");
error = ICOUTPUTS_CEK {passthru, “PU;PA

1260,400;PD;PA1400,500,1200,690,1200,4007);
error = ICOUTPUTS_CHX (passthru, “PU;PA
0,073;
error = IOCLEAR (sna);
error_handler (error,

}

int IOOUTPUTS CHK {long hpib_adr, char
*omd_str)

L
int

“TOCLERR" ) ;

length, error_no;

length = strlen {(omd_str);
error_no = JIOOUTPUTS {(hpib_adr,
cmd_str, length);
error_handler {erroxr_ro,
return error hoe;

}

void error_handler (int error_ne, char
*routine)

{

char <¢h;

“3O0UTPUTS_CHK" )

if (error_mo != NOERR)
printf (”Errox in call to %s \n",
routine};
printf {~ Brror = %d : %s \n”,

error _no, errstr (error noj});
printf (“Press <ERTER> to
continue\n"};
ch = getche (};
exit (1);
}
3

Program 9 explanation

Line 30  Tell the compiler which file includes informa-
tion on string functions.

Line 40  Tell the compiler which file inciudes informa-
tion on _clearscreen() and _settextposition().

Line 50  Tell the compiler which file includes informa-
tion on printf().

Line 60  'Tell the compiler which file includes informa-
tion on the HP—IB Command Library /O
functions.

Line 70  Tell the compiler which file includes informa-
tion on the HP—IB Command Library error
constants and errstr().

Line 90  Function prototype for the
I0OUTPUTS_CHK() routine.

Line 100 Function prototype for the error_handler()
routine.

Line 120 Define the beginning of the main() routine.

Line 140 Define a string variable for the output com-
mands.

Line 150 Define a variable and assign it a value for the
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interface select code,

Line 160

Line 170

Line 180

Line 200

Line 220

Line 230

Line 240

Line 230

Line 260

Line 270

Line 250

Line 300

Line 310

Line 330

Line 350

Line 360

Line 370

Line 380

Line 400

Line 410

Line 420

Line 430

Line 440

Define a variable and assign it a value for the
HP-IB address of the analyzer.

Define a variable and assign it a value for the
analyzer's passthru address.

Define variables for the HP—IB Command
Library error status, the CRT column and
TOW.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer's HP—IB interface.
Perform error trapping.

Preset the analyzer and blank the CRT dis-
play. Define the CRT graphics as the target of
passthru commands. The CRT graphics ad-
dress is always one less than the analyzer’s
HP~IB address.

Erase all graphics pages. Turn graphics page 1
on to ensure that the graphics start in it. Set
the color selection to default monochrome
colors.

Select to plot with pen 9, the lowest intensity
for the analyzer CRT.

Loop 30 times to draw the vertical part of the
grid.

Create a formatted output by printing the
HP-GL plotter commands to a string.

Draw a vertical line down the CRT.
End of the loop.

Loop 21 times to draw the horizontal part of
the grid.

Create a formatted output by printing the
HP-GL plotter commands to a string.

Draw a horizontal line across the CRT.
End of the loop.

Select to plot with pen 1, the brightest inten-
sity for the analyzer CRT.

Move the pen to title the display.



Line 450

Line 460

Line 470

Line 480

Line 490

Line 500

Line 510

Line 520

Line 530

Line 540
Line 550

Line 560

Line 570
Line 580

Line 600

Line 620

Line 640
Line 650
Line 660

Line 670

Line 680

Specify the width and height of each charac-
ter, indicate what the title is, terminate the
title with an end—of—text character (decimal
3).

Move the pen to label the DUT,

Specify the width and height of each charac-
ter, indicate what the title is, terminate the
title with an end—of—text character (decimal

3).

Move the pen and draw the outline of the
souree.

Draw the plug—in of the source.

Move the pen and draw the outline of the
analyzer.

Draw the CRT of the analyzer.

Draw the connections from the source to the
DUT.

Draw the connections from the DUT to the
analyzer.

Draw the DUT (an amplifier).
Move to the bottom left corner of the CRT.

Exit passthru mode by clearing the apalyzer’s
HP-IB interface.

Perform error trapping.
The end of main().

Define a routine that outputs siring com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP~IB address, cmd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command string.

Output the command string.
Perform error trapping.

Return the error status as the value of the
routine.

The end of IOOUTPUTS_CHEK().

Line 700

Line 720
Line 740

Line 760

Line 770

Line 730
Line 790

Line 800

Line 820

Define a routine that checks the HP-IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP~
IB Command Library routine called.

Define a variable to hold the keypress.

Test if an error actually occurred,

Yes, one did. Print on the computer CRT
which HP=I1B Comumand Library routine the
error occurred in.

Print on the computer CRT the error number
apd a message.

Print a prompt on the computer CRT.
Wait for a keypress, then continue.

Since an error occurred, halt program execu-
tion.

The end of error_handler().

Running program 9

1.
2.

Clear the computer CRT and type in the program.
Press [ALT] [R] [G] on the computer.

After the analyzer and source are preset, the CRT will
be blanked. First a grid is plotted on the CRI. While
this isn’t necessary for our connection diagram, it
does give you a good indication of where the X and Y
coordinates are on the analyzers’ CRT.

The labeling is added. The labels “CONNECTION
DIAGRAM?” and “DUT” are done using the analyzer
CRT’s internal character set,

All of the lines are plotted on the analyzer’s CRT. If
brighter lines are desired, draw each line twice or,
select a different pen number.

In this example, only graphics page 1 was used. You can
independently control up to 7 separate pages of graphics
information. If you write too much information into one
page, it overflows onto the next page.

When a graphics page is selected, the first location of
memory that receives information is reset to the begin-
ning of the page. Thus, as information is written into the
page, the old information is destroyed. If we were plot-
ting a line, this would appear as a new trace overwriting
an old one.
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Program 10:
learning the instrument state

Being able to save a specific instrument state is helpful
when it is needed several times in a test or measurement
procedure. You can save the instrument state by manual-
ly logging the important analyzer and source parameters,
such as start/stop frequency, sweep time, number of trace
points, scale per division, and display format, then re-
place them at the appropriate time. A simpler approach
is to save the instrument state in one of the nine internal
save/recall registers of the analyzer/source combination,
then recall it when needed.

The HP~IB user has two additional options: the inter-
rogate function and the learn string. With the output
interrogated parameter function (OP), you can selective-
ly interrogate the values of all functions that have nu-
meric values (such as frequency and number of trace
points). This function operates the same way in both the
analyzer and the source. It is illustrated in program 3
where the source start and stop frequencies are interro-
gated in lines 330 through 400.

A more thorough approach is to use the learn string
functions of the analyzer and source. The learn string
describes the present instrument state and is similar to
one of the internal save/recall registers. For the analyzer,
the Learn String also includes all of the global parame-
ters, but not limit line information. Once an instrument
state is learned, the analyzer and source states can be
restored at any time. The following program demon-
strates how to learn and restore the instrument states of
the analyzer and HP 8350B Sweeper by using their learn
string functions. If using the HP 8340B, 8341B, or 8360
Series Synthesized Sweepers, perform the modification
described at the end of “Running program 10.” If using
an HP 8757E, note the program changes to lines 160 and
210 under Program 10 explanation.

Program 10 listing

10: /* HP8757D/E QuickC IPG Programl( ~/
20:
30: #include <string.h>
40: #include <graph.h>
50: #inciude <stdio.h>
60: #include <cfunc.h>
70: #include <chpib.h>
80:
90: int ICOUTPUTS_CHK (long hpib_adr, char
*omd_stry:
100: void error handler (int error_no, char
*routine);
1i0:
120 main (}
130 {
140: char ch, matck,
1501 emd [160),
160 lsna [301), iswpr [91};
170 long isec =7,
180 sna =716,
190: passthru =717;
200: int error, elements,
210 maxsna =300,
2203 maxswpr =90;
230
2401 match =19; /= LE */
250z _clearscreen (_GULEARSCREER);

30

2503

270 error = IOTIMEOUT (is<,14.0);
280: error_handler (error, “TOTIMEQUT”} ;
290: exrror = YOABORT (isc);
300: error_handler {error, “IOABORT"};
310: error = IOCLEAR (isc);:
320 error_handler (errcr, “IOCLEAR");
330:
340 error = ICOUTPUTS_CHK (sna, “IP");
350 error = ICOUTPUTS_CHK (sna, “PTi%;");
360 erroxr = ICLOCAL (sna};
376G error_handier {error, “IOLOCAL”"};
380: printf (”Set up system, Press
<ENTER>\n");
3906: ¢h = getche ();
400
416 error = IOOUTPUTS CEBK (sna, “OL");
420 error = IOMATCH (isc, match, ©0);
430 error_handler (error, “IOMATCH");
4401+ elements = maxsna;
4501 error = IOENTERS (sna, lsna, &elewments);
460: error_handler (error, “IOENTERS"};
470 erroer = I0CUTPUTS CHK (passthre, ~OL"};
480: elements = maxswpr;
490: errar = IOENTERS (passthru, lswpr,
selements);
500: errcor_handler (error, “IOENTERS");
510: error = IOMATCH (isc, match,l}):
520: error_handler (error, “IOMATCH");:
530: error = JTOOUTPUTS CHK (sna, “IP");
540: printf ("Tc restore system, Press
<ENTER>\n");
550z ch = getche (};
560
570 elements = maxsna +2;
5802 strepy (cmd, “IL"):
590 memcpy (&emd{2], lsna, maxsna);
6001 error = IOOUTPUTS (sna, cmd, elements);
6101 error_handler (error, *“IOOUTPUTS");
620: elements = maxswpr +2;
630 strepy (omd, “IL"};
640: memepy (&omd[2], lswpr, maxswprj;
650: error = I100UTPUTS {passthru, omd,
elements);
6603 error_handler (error, “IQOUTPUTS”);
670: error = IQCLEAR (sna);
6802 error_ handler (erroxr, “IQCLEAR");
690 error = IOLOCAL (sna);
T0G: error_ handler {error, “ICLOCAL"):;
Tic: }
7203
730: int IOOUTPUTS_CHEK (long hpib_adr, char
*emd_sty)
T40: q{
750: int length, error_no;
760:
7702 length = strien (cmd_str)};
780: error_no = IOOUTPUTS (hpib adr,
cmd_str, length);
790 errer_handler (error no,
“I0QUTPUTS_CHK");
800 return errer_no;
810: 3
820z
830: void error_handler (int error ne, c¢har
*routine}
840 {
850 char c¢h;
B60:
870: if (error_no != NOERR)
B880:
BID: printf ("Error in call to %s \n",
routine);
900« printf (” Error = %d : %s \n”,
error_ne, errstr {error nej};
91¢: printf {[“Press <ENTER> to
continue\n®);
9290 ch = getehe (});
930 exit (1);
240 }
950 }



Program 10 explanation

Line 30

Line 40

Line 50

Line 60

Line 70

Line 90

Line 100

Line 120

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190

Line 200

Line 210

Line 220

Tell the compiler which file includes informa-
tion on string functions.

Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Tell the compiler which file includes informa-
tion on printf().

Telt the compiler which file includes informa-
tion on the HP~IB Command Library [/O
functions.

Tell the compiler which file incindes informa-
tion on the HP—IB Command Library error
constants and errstr().

Function prototype for the
IOOUTPUTS_CHK() routine.

Function prototype for the error_handier()
routine.

Define the beginning of the main() routine.

Define variables to hold the keypress and the
HP-IB Command Library match character.

Define a string variable for the output com-
mands,

Define string variables for the analyzer and
source learn strings. Make sure the dimen-
sioned length is one more than the number of
bytes in the learn string to retain the end—
of—string null character (decimal (). If using
an HP 8757E, cbange lsna [301] to Isna [151].

Detine a variable and assign it a value for the
interface select code.

Define a variable and assign it a value for the
HP—IB address of the analyzer.

Define a variable and assign it a value for the
analyzer’s passthru address.

Define variables for the HP—-1B Command
Library error status and the number of ele-
ments in an array.

Define a variable and assign it a value for the
maximum number of characters in the analyz-
er learn string. If using an HP 8737E, change
maxsna = 300 to maxsna = 150.

Define a variable and assign if a value for the
maximum number of characters in the source
learn string.

Line 240

Line 250
Line 270
Line 280
Line 290
Line 300
Line 310
Line 320
Line 340

Line 350

Line 360
Line 370
Line 380
Line 390

Line 410

Line 420

Line 430

Line 440

Line 450

Line 460
Line 470

Line 480

Line 490

Line 500

Line 510

Define the HP~IB Command Library match
character as a linefeed.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP~IB transfers.

Perform error trapping.

Clear the analyzer’s HP—IB interface.
Perform error trapping.

Preset the analyzer and the source.

Tell the analyzer which device is controlled
through the passthru address. Address 19 be-
longs to the source.

Set the analyzer and source to local mode.
Perform error trapping.

Prompt the user to set up the system.

Wait until [ENTER] is pressed to continue.

Program the analyzer to cutput its learn
string.

Disable character matching for the linefeed.
The analyzer learn string is 300 contiguous
binary bytes (150 for the HP 8757E) that does
not end with a cr/lf (since this could actually
be part of the learn string information).
Perform error trapping.

Determine the number of elements to be
read.

Read the analyzer learn string into the string
“Isna”.

Perform error trapping.
Program the source to output its learn string.

Determine the number of elements to be
read.

Read the source learn string into the string
“lswpr”. The computer must read the entire
source learn string which, for the HP 8350B
Sweeper, is 90 bytes long.

Perform error trapping.

Enable character matching; this results in ter-
mination on a linefeed when a string is read.
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Tine 520

Line 530

Line 540

Line 550

Line 570

Line 580

Line 590

Line 600

Line 610

Line 620

Line 630

Line 640

Line 650

Line 660

Line 670

Line 680

Line 650

Line 700

Line 710

32

Perform error trapping.

Preset the analyzer and source to clear the
instrument states.

Promp! the user to restore the system.
Wait until JENTER] is pressed to continue.

Determine the number of elements to be sent
(add 2 for the “IL” prefix).

Start the learn string with the “IL command.

Concatenate the analyzer’s binary learn siring
to the “II” command. Remember that cmd{2]
is the third element in this string (cmd[0] is
the first). Since the learn string may contain
nulls (decimal 0), “strcpy” cannot be used as
it will stop at the first null. “memcpy” does
not have this limitation.

Program the analyzer to accept its learn
string, then send it. Because “strlen” has the
same problems as “strepy”, you cannot use
the IOOUTPUTS_CHK routine here.

Perform error trapping.

Determine the number of elements to be sent
(add 2 for the “IL” prefix).

Start the learn string with the “II” command.

Concatenate the source’s binary learn string
to the “II” command. Remember that cmd{2]
is the third element in this string (cmd[0] is
the first). Since the learn string may contain
nulls (decimal 0), “strcpy” cannot be used as
it will stop at the first null. “memepy” does
not have this limitation.

Program the source to accept its learn string,
then send it. Because “strlen” has the same
problems as “strcpy”, you cannot use the
ICOUTPUTS_CHK routine here.

Perform error trapping.

Exit passthru mode by clearing the analyzer’s
HP~—IB interface and continue sweeping.

Perform error trapping.
Set the analyzer and source to local mode.
Perform error trapping.

The end of main().

Line 730

Line 750

Line 770
Line 780
Line 790

Line 800

Line 810

Line 830

Line 850
Line 870

Line 890

Line 900

Line 910
Line 920

Line 930

Line 950

Define a routine that outpuis string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—IB address, cmd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command string.
Qutput the command string.
Perform error trapping.

Return the error status as the value of the
routine.

The end of IOOUTPUTS_CHKJ().

Define a routine that checks the HP--1B
Command Library error status, Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
1B Command Library routine called.

Define a variable to hold the keypress.

Test if an error actually occurred.

Yes, one did. Print on the computer CRT
which HP-IB Command Library routine the

error occurred in,

Print on the computer CRT the error number
and a message.

Print a prompt on the computer CRT.
Wait for a keypress, then continue,

Since an error occurred, halt program exect-
tion.

The end of error_bandler().

Running program 10

L
2.
3.

Clear the computer CRT and type in the program.
Press [ALF] [R] [G] on the computer.
When the computer stops and displays:

SET UP SYSTEM, PRESS <ENTER>

Adjust the analyzer and source 1o a preferred
instrument state and press [ENTER] on the
computer.

The computer will save the learn strings of both the
analyzer and the source. After completing this, the
analyzer and source will be preset to destroy your
original instrument state.



5. When the computer stops and displays:
TG RESTORE SETUP, PRESS <ENTER>

Press the [ENTER] key. The computer will restore
your original instrument state via the two learn
strings. Verify on the displays of the analyzer and the
source that your state has been restored.

This example is designed to work with the HP 8350B
Sweeper, which has a learn string of 90 bytes. The pro-
gram can be easily modified to work with the HP 8340B
and 8341B Synthesized Sweepers which have learn
strings 123 bytes in length. To do this, change the follow-
ing lines to be:

160: isna (3017, lswpr [124];
220: maxswpr =123;

To work with the HP 8360 Series Synthesized Sweeper,
the modifications are more extensive due to its variable
length learn string. To do this, change and/or add the
following lines:

150: emd [701],
160 lsna {301}, iswpr [7011;
161 unsigned char 1swprd {41;

220: maxswpr = JF00;

471 elements = 3

472: error = IOENTERS (passthru, lswpre,
&elements);

473: error_handler {error, “IOENTERS”);

474: maxswpr = 256 * lswprd [1] + lswpr® [2];

620: elements = maxswpr + 5;

631: memcpy {&cmd{2), lswpr0d, 3};

640: memcpy {&cmd{5}], lswpr, maxswpr);

The following should explain the above actions:

Line 150 Define a string variable large enough to hold

the HP 8360 learn string.

Line 160 Define another string variable large enough to
hold the HP 8360 learn string. Presently, the
HP 8360 learn string is 605 bytes long but al-

low for some potential growth.

Line 161 Define a string variable to hold the header
portion of the HP 8360 learn string {3 bytes).
Make it an unsigned char array so that the
value of each character ranges from 0 to 255

decimal (vs. —128 to +127).

Line 472 Read the 3 header bytes. Bytes 2 and 3 indi-

cate the number of bytes to follow,

Line 473 Perform error trapping.

Line 474 Compute the number of bytes to follow (for
the remainder of the HP 8360 learn string)

and change maxswpr to reflect this.

Determine the number of elements fo be sent
(add 2 for the “IL” prefix and 3 for the head-
er bytes).

Line 620

Line 631 Concatenate the HP 8360 header bytes to the
“II? command. Remember that andf2] is the
third element in this string (cmd[0] is the
first). Since the learn string may contain nulls
(decimal 0), “strcpy” cannot be used as it will
stop at the first null. “memcpy” does not have
this Hmitation.

Concatenate the remainder of the HP 8360
learn string. Remember that cmd{5] is the
sixth element in this string.

Line 640

Program 11:
guided instrument setup with
CRT graphics

As was illustrated by program 9, it is possible to utilize
the CRT of the HP 8757D/E as a plotter. This program
goes one step further by utilizing the CRT to create a
simple connection diagram which may be recalled by the
user, at any time, from the front panel of the analyzer.

This program draws the same hypothetical connection
diagram as was drawn by program 9. It will blank most
of the analyzer’s standard display including the graticule
and all annotation except the softkeys. In addition it will
add one softkey under both the save and the recall hard-
key menus. This softkey will allow the user to toggle the
state of the CRT graphics off and on.

To use the graphics off/fon capability of the HP 8757D/E,
change “BL3” in line 310 of program 9 to “BLA’, and
make the necessary changes in the size of the back-
ground grid. These and other changes are illustrated in
the following listing.

The same principle can be used to save anything stored
to disk on the HP 8757D in the first seven pages of user
graphics. By having the softkeys available, the user can
store CRT graphics onto a disk for later recall.

Program 11 listing

10: /*
20:
30: #Finclude <string.h>
40: #include <graph.h>
50: #include <stdio.h>
60: #include <cfunc.h>
70: #include <chpib.h>

HPE757TD/E QuickC IPG Programll */

B0:
90: int JIOOUTPUTS CHK {long hpib_adr, char
*omd_stry;
100: void error_handier (int erxor_no, char
*routine);
1310z
120: main )
130t {
140: char cmd [807];
150: iong isc =7,
160: sna =716,
170: passthru =717;
180: int error, col, row;
190:
200: _clearscreen (_GCLEARSCREEN);
216G:
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2202 error = IOQTIMECUT (isc¢,10.0);
230: error_handler (error, *“IOTIMEOUT");
2403 error = IOARBORT (isc};
2501 erroxr_handler (erroxr, *“IOABORT”);
2603 error = ITOCLEAR (isc);
270: error_handler (error, *IOCLEAR");
280:
290: error = IOOUTPUTS _CEK {sna, “IP BLA
PT15;7 )¢
300 error = IQOUTPUTS_CBK (passthru,
“EP;GP1,1;DEC;");
310: error = IOOUTPUTS_CHK {passthru, “sSP6;");
320:
330: for (eol = 0; col <=25; cocl = col +1)
340: {
350 sprintf (cmd, *“PU;PA%d,0;PD;
PARd,2000;7, col .* 100, col *100);
3601 error = IOOUTPUTS_CHK (passthru, omd);
370: H
380G: For (row = 0; row <=20; row = row +1)
390:
400 sprintf {(omd, “PU;PA 0,%d;PD;PA
2500,%4;”, row *100, row *108);
410: error = JOOUTPUTS_CHK {passthru,cmd);
4203
430+ error = IOOUTPUTS_CEK {(passthru, “SP8");
440: error = JITOOUTPUTS_CEK {passthru, *“PU;PA
600,1600;:PD>);
450 error = I0OQUTPUTS_CHK {passthru,
“$TG.28,0.34; LBCONNECTION DIAGRAMN3"};
460 error = I00UTPUTS_CHK {passthru, “PU;PA
1200,250;PD");
£70¢ error = IQOUTPUTS CHK (passthru,
28T0.28,0.34;LBDUT\3"};
480 error = IOQUTPUTS_CHEK (passthru, “PU;PA
300,800;PD;PA 110$,800,1100,1100,300,1100,
300,8007);
486: error = IOOUTPUTS CHK (passthru, “PU;PA

800,800;2D;PA80C,11007);

500: error = 1OOUTPUTS CHK (passthru, *PU;PA
1500,800;PD;PA 2300,800,2300,1200,1500,
1200,1500,8007);

5101 error = IQOUTPUTS_CHK (passthru, ~PU;Ph
1950,806;PD;PA1S50,12007};

520 error = IOOUTPUTS CHK (passthru, “PU;PA
875,850;PD;PA8TY5,500,1200,500");

530: error = ZIOOUTPUTS_CEK {passthru, “PU;PA
1400,500;PD;PA2050,500,2050,8507);

540: error = IOOUTPUTS CHK {passthru, “PU;PA
1200,400;PD;PA 1400,500,1200,600,1200,4007};

556: error = IOOUTPUTS CHX (passthrw, “PU:PA
Q,6"}); .

560z error = IOCLEAR {sna);

5701 error_handler (error, “IOCLEAR"):

580:

590: error = LOLOCAL (sna);

600 error_ handler (error, *“JOLOCRL");

§10: } :

620z

630: int IOOUTPUTS_CEK (long hpib_adr, char

*emd_str)

640: {

650: int length, error_no;

660

BTG length = strlen (omd_str):

680: error_no = IOCOUTPUTS (hpib adr,

emd_str, length);
690: error handler {error no,
“IOQUTPUTS CHK”);

F00: return error no;

710: )3

T20:

7303 void error_handler {int erreor_no, char

*routine)

740+ {

750 char ch;

760:

770: if (error_no = NOERR)

780 {

796G+ printf {(“Error in call to %s \n”,

routine);
8002 printf (* Error = %d : %s \n”,
error_no, errstr {erroxr mnoj}};
810 printf (“Press <ENTER> to
continue\n");

820: ch = getche (};

830: exit (1);

840 }

850 '
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Program 11 explanation

Line 30

Line 40

Line 50

Line 60

Line 70

Line 90

Line 100

Line 120
Line 140

Line 150

Line 160

Line 170

Line 180

Line 200
Line 220
Line 230
Line 240
Line 250
Line 260
Line 270

Line 290

Line 300

Tell the compiler which file includes informa-
tion on string functions.

Tell the compiler which file includes informa-
tion on _clearscreen() and _settextposition().

Tell the compiler which file includes informa-
tion on printf().

Tell the compiler which file includes informa-
tion on the HP~1B Command Library 1/O
functions.

Tell the compiler which file includes informa-
tion on the HP—IB Command Library error
constants and errstr().

Function prototype for the
IOOUTPUTS_CHEK() routine.

Function prototype for the error_handler()
routine.

Define the beginning of the main() routine.

Define a string variable for the output com-
mands.

Define a variable and assign it a value for the
interface select code.

Define a variable and assign it a value for the
HP~-1B address of the analyzer.

Define a variable and assign it a value for the
analyzer’s passthru address.

Define variables for the HP—IB Command
Library error status, CRT column and row.

Clear the computer CRT.

Define a system timeout of 10 seconds.
Perform error trapping.

Abort any HP—IB transfers.

Perform error trapping.

Clear the analyzer's HP-IB interface.
Perform error trapping.

Preset the analyzer and blank all the CRT
display except the softkeys. Define the CRT
graphics as the target of passthru commands.
The CRT graphics address is always one less
than the analyzer’s HP—IB address.

Erase all graphics pages. Turn graphics page 1

on to ensure that the graphics start in it. Set
the color selection to default colors.



Line 310
Line 330
Line 350

Line 360
Line 370

Line 380
Line 400

Line 410
Line 420

Line 430

Line 440

Line 450

Line 460

Line 470

Line 480

Line 490

Line 500

Line 510

Line 520
Line 530

Line 540
" Line 550

Line 360

Select to plot with pen 6 (white), the lowest
intensity for the analyzer CRT.

Loop 26 times to draw the vertical part of the
grid,

Create a formatted output by printing the
HP-GL plotter commands to a string.

Draw a vertical line down the CRT,
End of the loop.

Loop 21 times to draw the horizontal part of
the grid.

Create a formatted output by printing the
HP-GL plotter commands to a string.

Draw a horizontal line across the CRT.
End of the loop.

Select to plot with pen 8 (yellow), the bright-
est intensity for the analyzer CRT.

Move the pen to title the display.

Specify the width and height of each charac-
ter, indicate what the title is, terminate the

title with an end~of—text character (decimal

3).
Move the pen to label the DUT.

Specify the width and height of each charac-
ter, indicate what the title is, terminate the
title with an end—of—text character (decimal
3).

Move the pen and draw the outline of the
source.

Draw the plug—in of the source.

Move the pen and draw the outline of the
analyzer.

Draw the CRT of the analyzer.

Draw the connections from the source to the
DUT.

Draw the connections from the DUT to the
analyzer,

Draw the DUT (an amplifier).
Move to the bottom left corner of the CRT.

Exit passthru mode by clearing the analyzer’s
HP—IB interface,

Line 570

Line 590

Line 600

Line 610

Line 630

Line 650

Line 670

Line 680

Line 650

Line 700

Line 710

Line 730

Line 750

Line 770

Line 790

Line 800

Line 810

Line 820

Line 830

Line 850

Perform error trapping.

Place the analyzer and the source in local
mode.

Perform error trapping.
The end of main().

Define a routine that outputs string com-
mands and performs error trapping. Define
the types of variables passed to this routine:
hpib_adr is the HP—IB address, cmd_str is
the command string to output.

Define variables for the length of the string
and the error status.

Determine the length of the command string.
OQutput the command string.
Perform error trapping.

Return the error status as the value of the
routine.

The end of IOOUTPUTS_CHK().

Define a routine that checks the HP—IB
Command Library error status. Define the
types of variables passed to this routine: er-
ror_no is the error value, routine is the HP—
IB Command Library routine called.

Define a variable to hold the keypress.
Test if an error actually occurred.

Yes, one did. Print on the computer CRT
which HP—IB Command Library routine the
error occurred in.

Print on the computer CRT the error number
and a message.

Print a prompt on the computer CRT.
Wait for a keypress, then continue.

Since an error occurred, halt program execu-
tion.

The end of error_handler().
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Running program 11

1.

2,

3.

4.
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Clear the computer CRT and type in the program.
Press [ALT] [R] [G] on the computer.

After the analyzer and source are preset, the CRT is
blanked, except for softkeys. First a grid is plotted on
the CRT. While this isn't necessary for our connection
diagram, it does give you a good indication of where
the X and Y coordinates are on the analyzers’ CRT.

The labeling is added. The labels “CONNECTION
DIAGRAM?” and “DUT” are written using the ana-
lyzer CRT’s internal character set.

All of the lines are plotted on the analyzer’s CRT. If
brighter lines are desired, draw each line twice or,
select different pen numbers.

The analyzer is placed in local mode with the front
panel and the softkeys active. To access the graphics
on/off capability, press [SAVE] on the analyzer to
show the save menu. Press the softkey labeled
[STORE TO DISK]. Note the [GRAPHIC ON/OFF]
softkey, it does not appear unless the “BLA’ com-
mand is used. Press the [GRAPHIC ON/OFF] softkey
so that it is “off”. The connection diagram will disap-
pear from the CRT display. Press the [GRAPHIC
ON/OFF] softkey again and the diagram will reap-
pear. If you store this setup to the external disk drive
at this time, the analyzer will remember this graphics
on/off mode later upon recall from disk.



Table 2. Alphabetical Listing of HP 8757D/E Programming Codes (1 of 3)

Code Action Code Action
A0 Averaging off CLS Color list, salmon!
AB A/B ratio measurement CILW Color list, whitel
AC A/C ratic measurement? CLY Color list, yellowl
AFd Averaging on and factor d CN Cursor to minimum
ANm Adaptive Normalization on/off COBd Brightness adjust, one color!
AR A/R ratio measurement COCd Coler adjust, one color?
AS Autoscale COTd Tint adjust, one color!
AZ2 Auntozero the DC detectors once CR C/R ratic measurement?
AZm Autozero repeat on/off of the DC detectors S Clear status bytes
BA B/A ratio measurement Clm Auto systern calibration on/off
BC B/C ratic measurement? CUm Cursor on/off
BFm Plotter buffer on/off> CWm CW mode on/foff
BLO Restore CRT to normal mode X Cursor to maximum
Bl1 Blank frequency labels {(secure frequency DAd Detector A amphitude offset set to d
mode, frequency labels cannot be restored) DBd Detector B amplitude offset set to d
BL2 Blank all labels DCd Detector C amplitude offset set to d?
BL3 Blank active channel trace DEC Set default eolors?
BL4 Blank softkey labels DEA Set disk format to ASCII!
BL5 Blank ali (except user CRT graphics) DFB Set disk format to binary*
BL6 Blank title DFE Set Disk format to extended binary*
BL7 Blank mode labels Dim Display Hold on/off of the active
BLS8 Blank the active entry area channel {race
BLY Blank the lirit lines DIAd Set disk HHP~IB address*
BLA Blarik all (except user CRT graphics DIUd Set disk unit number!
and softkeys) Drvd Set disk volume mumber?
BR B/R ratio measurement DLF Delete file from disk?
BTNd Overall display brightness DMO All inputs set to DC detection
BW Display the search bandwidth on the CRT? DM1 All inputs set to AC detection
Co Channel off DN Step down (decrement)
C1 Channel 1 onfactive DOAd Measure Detector A amplitude offset
c2 Channel 2 onfactive DORd Measure Detector B amplitude offset
C3 Channel 3 on/activel DOCA Measure Detector C amplitude offset?
Cc4 Channel 4 on/active! DORd Measure Detector R amplitude offset
CA C/A ratio measurement” DRd Detector R amplitude offset set to d
CB C/B ratio measurement? Dso Display trace data in log magnitude
CC1 Set channel 1 color! Ds1 Display trace data in standing wave ratio
cC2 Set channel 2 color! (SWR) format
ce3 Set channel 3 colerl DTSTPAs Enter stop frequency for detector A
4 Set channpel 4 colort DTSTPBs | Enter stop frequency for detector B
"CDm Cursor delta on/off DTSTPCs | Enter stopfrequency for detector C?
CGL Set tabels colort DTSTPRs | Enter stop frequency for detector R
CGN Set background color! DTSTRAs | Enter start frequency for detector A
CGR Set grid color! DTSTRBs | Enter start frequency for detector B
CGW Set warning label calor! DTSTRCs | Enter start frequency for detector C?
CL Perform system configuration of detectors DTSTRRs | Enter start frequency for detector R
and channels EO Enter measured detector amplitude offset
CLB Coler list, black?! ERO Erase all save/recall registers
CLG Color list, green! FAs Start frequency label
CLL Color list, bluel FBs Stop frequency label
CILR Color list, red! FO Format data ASCI

1. HP 8757D only
2. HP 8757D Option 001 caly
3. Revision 3.1 or above for HP 8757E.
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Table 2. Alphabetical Listing of HP 8757D/E Programming Codes (2 of 3)

Code Action Code Action
FD1 Format data binary (HP BASIC compatible) MU3 Display the reference menu
FD2 Format data extended ASCII MU4 Display the cursor menu
FD3 Format data binary (PC compatible) MUS Display the average menu
FD4 Format data extended bipary MUs Display the calibration menu
(HP BASIC compatible) MU7 Display the special menu
FD35 Format data extended binary MUS Display the syster: menu
(PC compatible) MY Display memory data
FRO Logarithmic (dB) cursor format? MZ Manual calibration of DC detectors
FR1 SWR cursor format’ NSm Non-standard sweep mode ony/off
FSm Step sweep on/off>4 oC Output cursor value
FTAm Detector A frequency on/off oD Output trace data
FIBm Detector B frequency on/off OE1 Qutput error status of display channel 1
FTCm Detector C frequency on/off? OF2 Output error status of display channei 2
FIRm Detector R frequency onfoff 01 Output identity
1A Input A absoiute power measurement OK Output keycode of last key pressed
1B Input B absolute power measurement OL Qutput learn string
IC Input C absolute power measurement? oM Output memory data
Os Input Learn string ON Qutput normalized {measurement —memory)
IND Initialize disk format! data
1w Instrument preset OorDo Output measured detector amplitude offset
IR :{nput R absolute power measurement OPxx Output iﬁtﬁl“fﬂg&ted parameter value xx=
X External ADC input (AUX) voltage AF, BW, I%AS’ D%’SDSC{_ DR, RL, R, SD,
measurement SL, SO, SE. SR, 35,
LE Erase limit lines for active channel’ OR Oug};‘;t 5réo$<ary 1;11012’3_.}}.’13627 67
— vaiue
LEA Load instrument information file from disk? os ED ot sta_t:.: b esm )
u s
LFC Load CRT graphics file from disk! P m
. OT1m Control output #1 on/off
LFD Load data trace file from disk!
s OT2m Control output #2 on/off
LFF Load measurement file from disk. oV Output CW value
LFH | Load instrument information file from disk P
X . 1 Pl Plot channel 1 trace on external plotter
and place instrument in hold mode. - Plot ch - 1oj
LEI Load instrument state file from disk! P3 PIOt channeI 5 trace on extem:l plo:terl
LFM Load memory trace file from disk} P4 le channe} s trace on a;tem 5l P lotierl
LEN Load display trace file from disk.! of channel & frace on external plotter
. . 5 PA Plot all on external plotter
LFs Enter limit test flat line data )
R PBm System interface control on/off
1L Store lower limit line into memory®
- . g PC Plot labels on external plotter
LPs Enter lirnit test point data
. . 3 D Plot custom plot
I.5s Enter limit test sloped line data .
. . PG Plot grid on external plotter
LTm Limit ¥ine test on/off® . .
e 5 PR1 Print all to monochrome printer, except
LU Stf)re upper ElI!l-lt line mto memory softkeys and CRT graphics
M- Display normalized data (measurement PR2 Print tabular display data in monochrome
memory) PR3 Print tabular marker/cursor data to
MDm Modulation onjoff external printer
ME Display measurement data PR4 Print all to color printer, except softkeys
MM Display the channel menu(rmain menu) and CRT graphics!
MN Display normalized data (same as M—) PTd Passthrough address setto d
MOC Monochrome display* PWRA Execute a detector A power caibration
MR Marker (or cursor) to reference line PWRB Execute a detector B power calibration
MSm Manual sweep mode on/off PWRC Execute a detector C power calibration?
MUG Display the measurement menu PWRR Execute a detector R power calibration
MUl Display the display menu R1 R/A ratic measurement
MU2 Display the scale menu R2 R/B ratio measurement

1. HP 8757D only
2. HP 8757D Optior 0C1 only
3. Revision 3.1 or above for HP 8757E.
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4. HP 8340, HP 8341, or HP 8360 series synthesized sweeper only with 8757 SYSTEM INTER-
FACE connected and active.

5. Limit line functions valid only for chunnels 1 or 2. HP 8757D only.




Table 2. Alphabetical Listing of HP 8757D/E Programming Codes (3 of 3)

Code Action Code Action
R3 R/C ratic measurement? SR Cursor search right!
RCn Recall register n §8d Cursor search value set to d*
RId Reference level set to d STd Reference leve] step size set to d
RMd Sexvice request mask set to d Sud Specify custom piot according to d
RPgq Reference position set to vertical division g SVn Save register n
RS Restart averaging N SWO Non—-swept mode; non—swept operation
SCd Set cursor t'o'h'onzontal position d sSWi1 Swept mode; normal swept operation
Sbd Scale per.dms]on set‘ tod ) o L Sw2 Sweep hold mode; non—swept mode with
SEA Store all instrument information tlo disk in file HP—IB bus hold off until completion of TSd
SEC Store CRT graphics ‘%o d-;sk in file TCm Continuous Temperature Compensation on/off
SFD Store -data trace to disk in fjrlei‘ 1 TIFs Title for filel
SFI Store instrument state to. dm:k in file TSd Take d sweeps, then hoid display
SFM Store memory trace to disk in file! .
: . UP Step up (increment)
SEN Store normalized trace to disk in filel .
WKs Write softkey label

SKg Select softkey q: g =110 8 Wi b i i
SL Cursor search left! $ r#e t? © axlme Taemory. o
SM Store measurement into memory Wis grf;a?:;’;;s an ASCIL string of up to
SN Store normalized data (measurement — Fixt 4 I value for d

memory) into memory XAs ernal detector cal value for detector A
80d Smoothing set to d % of frequency span XBs FExtemnal detector cal value for detector B
Spd Number of points set to d: d=101, 201, XCs External detector cal value for detector C?

401, 8011, 1601* XRs External detector cal value for detector R

1. HP 8757D only
2. HP 8757D Option 001 only (detector C)

NOTES:

R = B

decimal integer 1to 9
variable length numeric
0 for off/1 for on
unigue value

ASCII or binary string

o ou
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In Case of Difficulty

Contents

Use the suggestions in this section if you have a minor problem with
the analyzer {such as cable connections, or manual, system, or remote
operation) that does not involve internal circuitry. If you need more
information, refer to the service manual.

m Manual Operation
Line Power
Error Codes
# Systemn Operation
General
HP-1B Connections and Addresses
Other Cable Connections
Remote Operation
m Inaccurate Operation
Calibration
Modulation Characteristics
Sweep Speed
m Miscellaneous Problems
Alternate Sweep
Number of Trace Points and Trace Memory
Autozero of DC Detectors
Save/Recall Registers
System Interface On/Off
Measurement—Memory—Memory
Cursor Search
m On-Site Service Repairs
Notes on Equipment Required
Notes on Re-Calibration
Main Error Codes
Instrument Verify
(Other Tests:
EEPROM write enabled
QOther Problems:
Power Calibration Error Messages
On-site Service-Calibration
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Manual Operation

2

Line Power

Error Codes

in Case of Difficulty

Witk the power switch turned on, if all front panel LEDs remain off
and the fan does not operate, suspect a power problem.

® Is the power line cable is properly connected?

u Is the correct line voltage selected at the rear panel power line
module? See chapter 2 for installation instructions.

m Is the correct fuse installed ir the line module fuse holder (see
chapter 2 for the proper fuse rating for each line voltage)?

When you press the front panel key, the analyzer performs a
series of self-tests before establishing the preset conditions. If any of
these tests fail, the analyzer displays an error code from 1 through

15 (in binary form) with lighted LEDs both on the front panel {the
LEDs labeled R, L, T, and S in the INSTRUMENT STATE HP-IB
STATUS area), and on the A3 CPU assembly (four of the eight
LEDs near the top left corner of the board). In many cases, an error
message also appears on the CRT. Because the front panel LEDs

do not light in the event of a front panel failure, the best failure
indicators are the LEDs on the CPU assembly. Table 1-1 lists the
main error codes and most probable cause of failure. If you encounter
an error message, refer to the service manual for troubleshooting
{(some additional information is provided under “On-Site Service”.)

Table 1-1. Summary of Error Codes

LED
Reading | Error Test Description and Probable Cause

8-4-2-1 | Code Explanation of Failure
1-1-1-1 15 | Microprocessor kernel A3
1-1-1-0 14 {ROM checksum A3
1-1-0-1 13 RAM checksum A3
1.1.0.0 12 | Power supply Al2
1-0-1-1 11 [Instrument bus A3, As
140-1-0 18 | Display interface - GSP A3, Al4
1-0-0-1 2] Display interface - DRAM bus Ald
1-0-0-0 8 Display interface - DRAM download Al4
0-1-1-1 7 Display interface - DRAM cell Al4
0-1-1-0 6 Display interface - VRAM bus Ald
0-1-0-1 5 Display interface - VRAM cell A4
0-1-0-0 4 Display interface - Video control Al4
0-0-1-1 3 Display interface - RGB Ald
0-0-1-0 2 | Interrupt test A2, A3, A4, A6, Al4
0-0-0-1 1 Other self-test failures include: As indicated on CRT

EEROM write enable

Battery failure

Unexpected keypress

Configuration error
0-0-0-0 0 Pretest pass —




System Operation

General

HP-IB Conneclions and
Addresses

Note i

¥

When you configure the analyzer as the system controller with other
instruments connected to the 8757 system interface bus, problems
can occur in the configuration itself, rather than in a specific
instrument,

m Preset each instrument (or cycle the power). In normal, operation
do not preset only the source; this can cause a system lock-up.

m Isolate each instrument: disconnect and recornect them one at
2 time from the analyzer system interface. This helps locate a
problem in an instrument or its connections.

u Clean all instrument filters regularly (at least monthly). A
clogged filter causes overheating and consequent degradation of
performance.

m If you cannot control the system from the analyzer front panel,
cycle the power with the analyzer’s LINE switch.

m Check that the source is compatible with the analyzer (see chapter
1 for a list of compatible source firmware versions).

The system can fail if you set the instrument addresses incorrectly, or
connect the HP-IB cables improperly.

m Are the HP-IB cables functional? Check for shorts, opens, and
damaged connectors.

m Are that the cables for the source and other peripherals connected
to the 8757 system interface connector (not the HP interface bus.
Connect only a system controller to the HP interface bus).

m Is the system interface on? When off, the CRT status line displays
SYS INTF OFF.

m Is the HP-IB address of each instrument set correctly?

1. Check the expected address for each instrument in the system:
press (LOCAL), then select the softkey for each instrument. The
CRT displays the HP-IB addresses.

2. Check the address set at each instrument and verify that
it corresponds to the expected address for that instrument
displayed on the analyzer.

3. If the addresses do not agree, either use the local menu to
change the address expected by the analyzer, or reset the HP-IB
address on the instrument itself.

Ensure that no two instruments have the same address.
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Other Cable Ir most applications, you must connect the analyzer STOP

Connections SWEEP, POS Z BLANK, and SWEEP OUT/IN outputs to the
source (see chapter 2 for details on connecting an HP 8350, and
8340/41/60-series source). Other connections may be necessary for
different applications.

Remote Operation  Most remote operation problems occur due to improper
programniuing.

m Does all program code have the proper syntax? Are the proper
number of bytes transferred when sending or requesting data to
and from the analyzer?

m When you transfer binary data, ensure that an HP 9876A printer is
not connected to the bus (this can prevent proper transfer).

® A printer connected to the 8757 system interface, must not send
out an SRQ if the paper runs out (this significantly slows system
performance).

m Do not set the HP-IB address of any instrument on the 8757
system interface to a value one digit greater or smaller than
the analyzer’s HP-IB address (this causes conflict with the
analyzer’s passthrough address - see “Remote Operation” for more
informatior. on passthrough addresses).
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Inaccurate
Operation

Calibration

Modulation
Characteristics

Sweep Speed

Calibrator
Option 002 Only

If the analyzer works, but you doubt the accuracy of the
measurements, the problem may be with calibration or with the
modulation frequency of the input signals.

w Is the system correctly configured for the detectors connected? The
system automatically reconfigures wh lace or exchange
a detector. Press (cAL) and select t. The analyzer
determines the types of detectors connected an calibrates each
input.

m If you use DC detection, zero the detectors to compensate for the
effects of DC drift (press and select choose
manual or automatic zeroing).

" Enter the correct detector offset value; the status line shows

ors have an offset entered (press and select

: verify or change the offset values for each detector
input). Remember that instrument preset will reset the offset
values 1o zero.

m For further information on calibration procedures, refer to the
Dperating Reference.

a If you use AC detection, verify that the modulation frequency
of the input signals to the detectors is 27.778 kHz 120 Hz.
The ON/OFF ratio must be at least 30 dB, with an ON/OFF
symmetry of 50/50 £5%

m If you use the 8757 system interface, the analyzer automatically
limits the sweep speed. Without the system interface, you must to
ensure proper sweep speed. Refer to chapter 1 “Specifications”.

m Refer to the Service manual for a simple accuracy test of the
calibrator using only a power meter and a power splitter.
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Miscelianeous
Problems

Aliernate Sweep

Notes

6 in Case of Difficulty

The following information may clarify some analyzer features.

The alternate sweep feature lets you simultaneously test a device
over two distinct frequency ranges or power levels; in this mode,

the analyzer displays the alternating sweep conditions at the same
time. Use this feature, for example, to test a filter’s broadband and
passband characteristics simultaneously by alternating the source
state between a broadband and narrowband frequency range, or test
an amplifier in both its linear and compressed operating regions by
alternating the source state between two power levels.

For the alternate sweep function to operate, you must connect the
analyzer’s system interface to the source’s HP-IB interface. Also,
ensure that the system interface is turned on.

You cannot save alternate state information. If you try to save
alternate state, the analyzer disables the alternate sweep mode.

Using Alternate Sweep

1. Set up the analyzer for the desired measurement on channels 1
and 2 (A, B, R, A/R, B/R, and so on}.

2. Turn channels 3 and 4 off.

3. Define one source state as the primary configuration and the
other as the secondary (alternate) configuration. For a filter
measurement, you could define a broadband sweep as the
primary configuration (measured and displayed on analyzer
channel 1) and a narrowband sweep as the secondary (measured
and displayed on analyzer channel 2).

4. Select channel 2 and set up the source for the secondary
configuration.

5. For a normalized measurement, calibrate the system and set the
analyzer to display MEAS-MEM on channel 2.

6. Store this state in analyzer register 2.

7. Select channel 1 and set up the source for the primary
configuration.

8. For a normalized measurement, calibrate the system and set the
analyzer to display MEAS-MEM.

9. Store this state in analyzer register 1.

10. Activate the alternate sweep function on the source and enter
register 2 as the alternating register.

The source alternates between the sweep conditions stored in
registers 1 and 2, and the analyzer displays the measurement results
for both conditions. For more information on the alternate sweep
function, refer to the HP 8757 User’s Guide.



Number of Trace Points  The number of trace points selected defines the number of channels
and Trace Memory  that the analyzer can display on the CRT. If you select 101, 201, or
401 points, the analyzer can display all four channels. Selecting 801
trace points limits the available channels to 1 and 2, and with 1601
trace points, the analyzer can display only channel 1.

Choosing 801 or 1601 points destroys the channel trace memory for
the channels which were turned off.

Autozero of DC  In DC detection mode, the analyzer periodically zeros its AC/DC
Detectors  detectors to maintain accurate low-level measurements. When using

a source connected to the 8757 system interface, you can engage
the antozero function and let the analyzer control the source power
off fon sequence. To preserve the source front panel settings, the
analyzer must use save/recall register 9 on both the source and the
analyzer. Because the analyzer accesses register 9 {and writes over
existing information) each time it performs an autozero (whether
forced by the operator or the autozero repeat function), do not use
register 9 to store information.

Save/Recall Registers The save/recall registers store the following information (most of
the front panel settings; some system menu functions are not stored
because they apply to every instrument state, rather than to a
specific channel):

m The channel status (the active channel, and turned-on channels).
® Detection mode (AC or DC).
s Number of trace points.
m Internal modulation on/off status.
m Cursor on/off status.
m Cursor position.
w Cursor delta on/off status.
m Cursor delta position.
» Cursor search value.
s Adaptive normalization on/off status.1
a Non-standard sweep on/off status.
m Limit line on/off status (channels 1 and 2).
= For all channels:
o Measurement selected (A, A/R, etc.).
o Display mode (MEAS, MEM, etc.).
o Averaging on/off status.
o Averaging factor.
o Reference level.
o Reference position.
o Scale per division.
o Smoothing on/off status.
o Smoothing factor.
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System Interface On/Off

8

Remember

in Case of Difficulty

Registers 1 through 4 also save the following:

m Trace memory at 401 points for channels 1 and 2.
& Limit line entries for channels 1 and 2.
u Title.

The following information applies to the entire instrument rather
than the individual channels, and is not saved:

s System Interface on/off status.
w Labels on/off status.

m Title on/off status.

a Frequency labels on/off status.
» Repeat autozero on/off status.
n Color selection.

» CRT intensity.

n HP-IB addresses.

# Disk unit number.

® Disk volume number.

The analyzer uses the 8757 system interface bus to control the
other instruments connected to the system interface. Turn the
8757 system interface on in most applications (the CRT status line
displays SYSINTF OFF when the system interface is off ). When the
system interface is off, the analyzer has no control or knowledge

of any HP-IB instrument connected to this interface. To turn the

system interface on, press (SYSTEM] and select MORE,

No two instruments connected to the system interface may have the
same HP-IB address, or the analvzer may freeze operation until you
correct the situation (see “Installation” for information on verifying
or changing HP-IB addresses).

Turning the system interface off makes the following analyzer system
functions impossible:

m Autozero of DC detectors.

m Alternate sweep.

m Start/stop/cursor frequency annotation.
m System save/recall and preset,

m System CW and manual sweep modes,
» Adaptive normalization.

a Hard copy plot and print.

= Disk access.

If you try to plot or print with the system interface turned off, the
analyzer performs an instrument preset after a few seconds.



Measurement—Memory
—Memory

Cursor Search

You can use this function only with ratio measurements.

Search fanctions differ from normal cursor operation. The cursor
updates with every sweep to reflect the present amplitude response

at the cursor frequency. In search left, search right, and bandwidth
modes, the trace is held after the first search, and the trace freezes on
the CRT so you can inspect the trace without it changing.

You can exit search mode and return to the normal cursor mode in
two ways:

1. Select 1
2. Press (CURSOR]).

ON-SITE SERVICE -
REPAIRS

Omn-site analyzer repair includes assembly level troubleshooting,
replacement of the defective assembly, and possible re-calibration.
The equipment required to re-calibrate varies with the failure. The
service manual gives complete troubleshooting instructions. This
guide will quickly resolve 90% of the failures where error messages
are displayed and other obvious failures (such as a dead A, B, Cor
R input). The motherboard must be functional, with no opens or
shorts. Because of the extra equipment required to perform service
and repairs, on-site service for the option 002 A5 CAL/MOD board
assembly is not available. This guide is organized by error code

or error message. Lrror code interpretation is described in “Error
Codes.”

Notes on Equipment Required:

Where the HP 11613A /B Calibrator is listed as required equipment,
a computer with disk drive is also required. Only an HP 9000 series
200/300 Computer with a compatible disk drive can be used. The
software provided with the HP 11613 includes both 3.5 inch and 5.25
inch formats. Follow the instructions provided with the calibrator.

Where a DVM is listed, use a digital voltmeter with at least 4.5
digits of resolution, except during adjustment of the A4 board, where
5.5 digits are required.

Notes on Re-calibration:

If the A1, A2, A5 (non option 002), A6, All, Al3, Al4, or Alf
assemblies are replaced, perform no adjustments.

The option 002 A5 board does require generation of cal constants on
the A3 board.

If the A3, A4, A7, A8, A9, or A10 assemblies are replaced, regenerate
the cal constants with the HP 11613A/B.

In Case of Difficulty 9
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MAIN ERROR CODES

In Case of Difficulty

If the A3 assembly is replaced on an option 002 instrument, more
extensive calibration equipment will be required in addtion to the
11613A/B. Refer to sections 4 and 5 of the service manual for more
information. If no test equipment is available and the A3 asssembly
must be replaced, proper calibrator operation can be restored by
removing the EEPROMS (U4 and U26) from the failed A3 board and
installing them onto the replacement A3 board.

If the A12 power supply is replaced, -adjust all supply voltages.
Adjust all power supplies within 0.05 volts of their nominal voltages.
Adjust the 5 volt supplies to 5.1 volts.

Replacing the A15 display requires no adjustments although the
intensity levels may vary slightly from the previous display.

If the A4 ADC board is replaced, check the DAC gain adjustment
with a DVM. Use this following procedure after the analyzer has
warmed up:

1. Connect DVM LO to A4TP4 (AGND) and DVM HI to A4TP2
(DAC). Both test points and A4R6 are accessible without
removing the A4 assembly cover.

2. Preset the analyzer.

3. Note the maximum SWEEP DAC VOLTAGE (approximately
0.0 V) indicated on the DVM by pressing [SYSTEM] [MORE]
[SERVICE] [A4 ADC] [MORE] [CHANNEL VOLTS] [CHANV
OTHER] [SWP DAC MAX].

4. Note the minimum SWEEP DAC VOLTAGE on the DVM by
pressing [SWP DAC MIN]. The difference between this value
and the value noted in step 3 should be —10.2375 £0.0005 VDC.
If not, adjust A4R6 (DAC ADJ) to bring the difference within
specification.

5. Repeat steps 3 and 4 until this difference is attained.

m Error Codes 15 through 13:
Failure:

All of these codes are associated with the A3 CPU board.
Replacement of the A3 board will restore operation.

Equipment Required: HP 11613A/B.
w Error Code 12:
Failure:

One or more of the power supplies have failed. First check ail fuses.
Remove boards one at a time (except the A3 CPU board), and
cycle the power each time to check for board shorts. If none of
these solve the problem, replace the A12 power supply board.

Equipment required: DVM (if the A12 is replaced.)



8 Error Code 11:
Failure:

The A3 CPU cannot communicate with the A6 board via the
instrument bus. Either the A3, the A6, or the motherboard could
be bad. Since the bus also goes to other boards, remove the A2,
A4, and A14 boards to eliminate the possibility of shorts on these
boards. Verify that the same failure occurs. If it does, replace all
the boards that were removed, remove the A6 board, and close
switch A351-D. This will bypass all self tests. If the instrument
then seems to perform normally (locally), the problem is with the
A6 board; if it does not perform normally, the problem is with the
A3 board.

Equipment required: HP 11613A/B (if the A3 is replaced.)
m Error Code 10:
Failure:

The A3 CPU cannot communicate with the Al4 display interface
board. Either board could be bad, or the ribbon cable, W8, could
be bad. Since the A3 has been well tested already, there is a 90%
chance that the Al4 board caused the failure. No test equipment
or re-calibration is required.

m Error Codes 9 through 3:
Failure:

All these error codes relate to the A4 display interface board.
Replacement of this board should cure the problem. No test
equipment or re-calibration is required.

a Error Code 2:
Failure:

The A3 CPU has encountered an interrupt it was not expecting,
or did not receive one it did expect. Interrupts come from the A2,
A3, A4, A6, or Al4 boards. The problem could also be on the
motherboard. Extensive troubleshooting is required to isolate this
problem. Either substitute known working boards for those listed,
or refer to the service manual for further information.

2 Error code 1:

Failure: A failure has occured with either the instrument verify
routine or with the other tests listed.

Equipment required: Varies with the failure.
INSTRUMENT VERITY

o RAM: Replace the A3 CPU board.

o Instrument Bus: See error code 11.

tz Display Bus: See error code 10.

In Case of Difficulty 11
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o Timer: Replace the A3 CPU board.

o ADC Measurement: Check the +/—15V power supplies for
accuracy. If OK, replace the A4 board.

o ADC Bit Check: Same as ADC Measurement.
o DAC Bit Check: Same as ADC Measurement.
© Sweep Compare: Same as ADC Measurement.
o Detector Control: Same as ADC Measurement.
OTHER TESTS

EEROM Write Enabled: Close switch A3S51-E. This is a warning;
not a failure.

Battery Failure: Replace the battery on the A3 board, then cycle
the power twice. The error message should disappear; if not,
replace the A3 CPU board.

Note: The battery life should be about 10 years.

Unexpected Key Press: Either a front panel key is stuck (as
indicated on the display) or the A2 board is defective. Check the
indicated key or replace the Al or the A2 board.

Configuration Error: This generally does not indicate a failure.
Contact vour local HP sales or service office for more information.

m Other Problems

Default calibration table used on A, B, C, or R: This indicates
a need to recalibrate using the HP 11613A/B. If the problem
persists, it indicates a problem with the A3 CPU board.

If one input always seems bad and there is no detector offset
active for that input, suspect the logger board for that input
(A7, A8, A9, A10 for inputs A, B, C, R, respectively). Verify
this by interchanging the logger board to see if the problem
follows the board. Be sure to replace the boards in their original
position. If the problem does not follow the board, it indicates a
problem with the A4 ADC board.

Failure to sweep properly or “Sweep Sync Errors” indicate a
problem on the A4 ADC board (asssuming the source used is
functioning properly).

Lack of any signal displayed when using the modulator drive
output from the analyzer could indicate a failed A5 modulator
drive board. Measure the open circuit output voltage at the
MODULATOR DRIVE BNC on the rear panel. When the
modulator drive is turned off, the output should be about +6.4
volts DC. When the modulator drive is on, the output voltage
should be about 6 volts AC. Failure to turn on is probably
caused by the A5 board, but could also be caused by the A3
CPU board.



Power Calibration Error
Messages

Any of the following error messages indicate either a problem on
the A3 CPU board or a problem in the firmware. If the problem
occurs continuously, suspect the A3 board. If the problem only
occurs during a specific keystroke sequence, it may be caused by
a problem in the firmware. These messages may be accompanied
with a numeric error code and flashing LEDs on the front panel
and on the A3DS2 LEDs. Please note these messages and error
codes when returning the instrument or board assembly to HP.

The messages are:

BUS ERROR
Adr Error
Code Err

Zero Div

Chk Instr
Trap Instr
Priv violation
Trace

-1010 emulator
-1111 emulator
Processing Error

The HP 8757D Option 002 power calibration process senses when
improper connections are made. The following error messages
describe the type of connection error detected. These are nof tested
during self test but rather at the beginning of or during the power cal

routine.

CHECK CONNECTIONS
CALIBRATION ERROR #1

CHECK CONNECTIONS
CALIBRATION ERROR #2

CHECK CONNECTIONS
CALIBRATION ERROR #3

CALIBRATOR ERROR #1

The HP 8757D has detected power
applied to the detector from a source
other than the calibrator.

The HP 8757D has not measured
power at the detector when the
calibrator is programmed to generate
power. apparently, the detector is not
connected to the calibrator output, or
the incorrect input was selected by
the operator for calibration.

The HP 8757D has found that the
detector was disconnected from
the calibrator ocutput before the
calibration process was complete.

The HP &757D firmware has detected
a problem with the calibration data
stored in the instrument’s CPU
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Detector Error
Messages (HP 85037A/B
only)

EEPROM. Refer to the Service

manual.
CALIBRATOR ERROR #2 The HP 8757D firmware has detected
{or greater) a problem with the calibrator
hardware. Refer to the Service
manual,

All HP 85037A/B detectors contain cal constants within their own
internal EEPROMSs. Any corruption of data or digital hardware
failure in the detector will generate an error message as soon as the
detector is plugged in. This message is: EEPROM read failed —- A
(or B, C, R)

¥ this message appears, the detector must be repaired or replaced.

On-Site Service -
Calibration

14 in Case of Difficulty

Calibration can be quickly and easily performed with the HP 11613A
or 11613B calibrator. An HP 9000 series 200 or 300 computer with a
compatible disk drive is also required. The software provided with
the HP 11613 includes both 3.5 inch and 5.25 inch formats. Follow
instructions provided with the HP 11613. Ounly software revision 3.0
or above should be used with the HP 8757D. The entire process
(except for the analyzer warm-up) takes less than 15 minutes. No
other calibration is required with the exception of the option 002.
The option 002 calibration requires the use of more test equipment
than is generally available for on-site service.
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NOTE

Before You Start:

Proper connector care and connection techniques are
. critical for accurate, repeatable measurements.

Refer to the calibration kit documentation for connector
care infromation. Prior to making connections to the
network analyzer, carefully review the information about
inspecting, cleaning, and gaging connectors. |

Having good connector care and connection techniques
extends the life of these devices. In addition, you obtain
the most accurate measurements.

This type of information is typically located in Chapter 3
of the calibration kit manuals.

For additional connector care instruction, contact your
local Hewlett—Packard Sales and Service Office about
course numbers HP 85050A+24A and HP 85050A-+24D.

See the reverse side of this notice for quick reference
tips about connector care.

HP 08510-90360 Printed June 1993






Principles of Microwave Connector Care—— Quick Keference Lard

Do

» Keep connectors clean
» Extend sleeve or connector nut

» Use plastic end caps during storage

Handling and Storage

Do Not

+ Touch mating~plane surfaces

s Set connectors contact—end down

Do

 Inspect all connectors carefully
before every connection

s 1ook for metal particlés, scratches,
and dents

- Visual Inspection ~

Do Not

» UUse a damaged connector--ever

Do
» Try compressed air first

s Use isopropyl alcohol
» Clean connector threads

Connector Cleaning

Do Not

» Use any abrasives

*» Get liquid into plastic support beads

Do

+ Align connectors carefully
» Make preliminarv connection lightly

Turn only the connector nut
s Use a torque wrench for final connect
"

Gaging Connectors
g Do , Do Not h
- * Clean and zero the gage before use
L] { .
Use the correct gage type + Use an out-of-spec connector
= Use correct end of calibration block
» (Gage all connectors before first use
Making Connections ~

Do Not

* Apply bending force to connection
* Overighten preliminary connection
s Twist or screw any connection

» Tighten past torque wrench “break”

point Y,
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Introduction
Note § For a summary of general recommendations for coaxial connectors,
% see the Hewlett-Packard application note number 326, Principles
of Mierowave Connector Care, available from your local
Hewlett-Packard representative.
Connectors

Table 1-1. Connectors

Usable
Connector Freguency Range

(GHz)
Precision 7 mm | DC to 20
Type-N DC to 18
PSC-N DC to 18
SMA DC to 23
Precision 3.5 mm | DC to 34
PSC-3.5 mm DCto 34
Precision 2.4 mm | DC to 50
PSC-2.4 mm DC to 50
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Precision 7 mm
Connectors

Type-N Connectors

1-2

Precision 7 mm connectors are air dielectric devices. A plastic
bead inside the connector body supports the center conductor,
These connectors provide the lowest SWR. and the most repeatable
connections of any 7 mm connector type. Durable, they are used
in test and measurement applications that require a high degree of
accuracy and repeatability.

Generally made of beryllium copper alloy plated witk gold, these
sexless connectors have replaceable inserts (collets). The collets
provide contact between the center conductors, making spring-loaded
butt contact when you tighten the connection.

Occasionally small mechanical differences that exist between precision
7 mm connectors made by different manufacturers can cause
connection problems. Always mechanically inspect connectors to
ensure they meet specifications.

Standard Type-N

PSC-N

7561 Type-N

Introduction

Relatively inexpensive, general-purpose, sexed connectors,
these rugged 7 mm connectors perform well in severe operating
environments and in applications that require repeated connections.

These connectors, made of brass, have slotted female connectors.

As with other precision slotless female connectors, a PSC-N
connector has no slots. This stainless steel connector provides better
electrical performance, repeatability of connection, and durability
than a standard type-N connector.

A 75Q type-N connector has a smaller center conductor, male contact
pin, and female contact hole than a 505) connector. Because of this,
if you mate a male 508 connector with a female 75 connector you
either break the female contact fingers apart or permanently spread
them.



3.5 mm Connectors

SMA  Sexed connectors, SMA (subminiature, type A) connectors have a
solid plastic dielectric that separates the center and outer conductors.
These are non-precision, low-cost 3.5 mm connectors.

'These connectors do not work well in applications that require
repeated connections; they wear out quickly. They work best as
one-time-only connectors, or in applications that require very few
reconnections.

Precision 3.5 mm  Precision 3.5 mm connectors are sexed, air-dielectric connectors;
air provides the insulating dielectric between the center and outer
conductors. A plastic bead inside the connector body supports the
center conductor.

Precision 3.5 mm connectors will mate with SMA connectors,
and (unlike SMA connectors) are durable enough for repeated
connections.

PSC-3.5 mm

Ag with other precision slotless female connectors, a PSC-3.5 mm
connector has no slots. This connector provides better electrical
performance, repeatability of connection, and durability than a
standard precision 3.5 mm connector.

NMD-3.5 mm

Hewlett-Packard uses these rugged 3.5 mm connectors on cables, test
port connectors, and on special adapters. These connectors have
larger-than-standard coupling threads, providing an exceptionally
strong coupling mechanism for measurement applications.

Female NMD connectors (used on the test set end of adapters and
cables) cannot be connected to standard male 3.5 mm connectors.

Male NMD connectors (used on test sets (as test ports), and on
the DUT end of adapters and cables) have both larger threads
(to connect to female NMD connectors) and standard threads (to
directly couple to a device under test).
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2.4 mm Connectors

1-4

The Three Grades

Precision 2.4 mm

Infroduction

Production Grade

Also defined as “economy,” this grade applies to connectors used in
components, cabling and microstrip applications. This grade, usually
used internal to instruments, has a slotted female center conductor.

instrument Grade

These connectors, principally intended for use in precision test and
measurement equipment, maintain high performance during many
connect-disconnect cycles. This grade, usnally used external to
instruments, has a slotted female center conductor.

Metrology Grade

These connectors, used on measurement standards that require a
high degree of dimensional precision, have direct traceability to
national measurement standards through well-defined mechanical
dimensions. This grade of connector has a slottless female center
conductor.

These sexed connectors have air as the dielectric; air provides the
insulating dielectric between the center and outer conductors. A
plastic bead inside the connector body supports the center conductor.

PSC-2.4 mm

As with other precision slotless female connectors, a PSC-2.4 mm
connector kas no slots. This connector provides better electrical
performance, repeatability of connection, and durability than a
standard precision 2.4 mm connector.

NMD-2.4 mm

Hewlett-Packard uses these rugged 2.4 mm connectors on cables, test
port connectors, and on special adapters. These connectors have
larger-than-standard coupling threads, providing an exceptionally
strong coupling mechanism for measurement applications.

Female NMD connectors (used on the test set end of adapters and
cables) cannot be connected to standard male 2.4 mm connectors,

Male NMD connectors (used on test sets (as test ports), and on
the DUT end of adapters and cables) have both larger threads (to
connect to female NMD connectors), and standard threads (to
directly couple to a device under test).



Electrostatic
Discharge

Siatic-Safe
Work Station

Static-Safe
Practices

Protect against electrostatic discharge before cleaning or inspecting
a connector attached to a static-sensitive circuit. Static electricity
builds up on the body, on calibration components, and on devices
under test, and can easily damage sensitive circuits when discharged
by contact with a center conductor. A static discharge too small to
feel can cause permanent damage.

Figure 1-1 illustrates a static-safe station using two types of ESD
protection that you can use either together or separately (see
Appendix B for ordering information):

® A conductive table mat and wrist-strap combination.
® A conductive floor mat and heel-sirap combination.

™, Buiding
Ground
i b 1 MegOhm
- Resistor
AN

Building
Ground

1 MegOhm
Resisior

|
—
%
)|
Floor Mot '---m—m"w‘

il k|

Figure 1-1. Example of a Stalic-Safe Work Station

@ Before cleaning, inspecting, or making a connection to a
static-sensitive device or test port, ground yourself at a grounded
device as far as possible from the test port.

a Discharge static electricity from a device before connecting it:

Touch the device briefly (through a resistor of at least 2 M) to
either the outer shell of the test port, or another exposed ground.
This discharges static electricity and protects test equipment
circuitry.
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Handﬁng Handle connectors carefully, and inspect them before use:
1. Keep connectors clean.

2. Do not touch mating plane surfaces. Natural skin oils and
microscopic particles of dirt (easily transferred to a connector
interface) are difficult to remove.

3. Do not set connectors contact-end down on a hard surface. You
can damage the plating and the mating plane surfaces if the
interface comes in contact with a hard surface.

Storing When not using a device, store it in a way that gives it maximum
protection:

1. Before storing a connector, extend the sleeve or connector nut.
This protects the mating surfaces.

2. When you are not using a connector, use plastic end caps over the
mating plane surfaces to keep them clean and protected.

3. Never store connectors loosely in a box, or drawer (the most
common cause of connector damage during storage).

Store calibration devices, verification devices, and test fixtures in a
foam-lined storage case.

4. Store cables in the same shape they have when you use them; do
not either straighten a cable or flex it more tightly. Even flexible
cables last longer if you flex them as little as possible.

1-6 Introduction



Visually Inspecting & Cleaning Connectors

Caution “

Note

v

Because of the small size of some coaxial connectors, and because of
very precise mechanical tolerances (on the order of a few hundreds
of microinches in some cases), minor defects, damage, and dirt can
significantly degrade repeatability and accuracy. In addition, a
precision connector mating surface may have gold plating, making
it susceptible to mechanical damage because of the softness of the
metal. A dirty or damaged connector can destroy any connector
mated to it.

Never use a damaged connector.

You do not need to magnify a connector when you inspect it, In
fact, inspecting a connector under magnification can mislead you.
Defects and damage that you cannot see without magnification
generally have no effect on the electrical or mechanical performance
of a coaxial connector.

Visual Inspection  2-1



Visual Inspection
Procedure

1. Check for
Obviogus Defects

2. Check for
Particles, Scratches,
: ~and Dents

2-2  Visual Inspection

Before each connection, visually inspect all connectors. If necessary,

clean the connectors each time you make a connection.

Look for obvious defects or damage {badly worn plating, deformed
threads, or bent, broken, or misaligned center conductors).

Connector nuts should move smoothly and have no burrs, loose metal
particles, or rough spots.

Discard or send for repair any connector with an obvious defect.

Metal particles from the connectors threads can adhere to the mating
plane surfaces when you disconnect a connector.

Check for:

@ Flat contact between the connectors at all points on their mating
plane surfaces.

Deep scratches (see “Scratches™).
& Dents (see “Dents”™).

® Dirt, or metal particles (see “Metal and Metal By-Product
Particles”).

& Bent or rounded edges on the center and outer conductor mating
plane surfaces.

Any sign of damage due to excessive or uneven wear or
misalignment.

If a connector shows deep scratches or dents, particles clinging to the
mating plane surfaces, or uneven wear, clean it and inspect it again,

Determine the cause and extent of the damage before using a
connector that has dents or scratches deep encugh to displace metal
on the connector mating plane surface.



Scratches

Light Burnishing

Deep Scratches

On a gold plated connector, a scratch that goes through the gold
plating to the metal underneath can cause trouble. The exposed
bimetal surface accelerates corrosion and needs cleaning more

often than an all-gold surface. Inspect the scratch carefully under
magnification to see if it left a high spot of pushed-up metal on the
mating plane surface. If so, do not use the connector; it will damage
any connector you mate to it.

If you remove all metal displaced by a scratch, or it wears away

(so that no high spots remain}, the connector may work. Full, flat
circular contact between the mating plane surfaces may not happen,
but the connection may prove satisfactory for most purposes.

Light burnishing (light scratches or shallow circular marks
distributed uniformly over the mating plane surface) does not affect
electrical or mechanical performance. Burnishing (caused by the
normal, slight rotation of the mating planes against one another

as you make a connection) and other small defects and cosmetic
imperfections are normal.

Individual, hard particles (metal particles or burrs left from
machining) cause deep scratches. These particles slide across the
mating plane surface and displace metal.

Concentric Scratches

Deep scratches running concentrically (like the groove in a
phonograph record) generally indicate that one or both of the
connector mating plane surfaces were not perfectly clean, or that one
of the connectors has a burr or high spot on its surface.

Long scratches running concentrically generally indicate too much
rotation on a connector, or a connector nut that seizes during
connection.

Scratches Across the Mating Plane

Most often, deep scratches that run across the mating plane surface
result from rough handling during connection, disconnection, or
storage.

Visual Inspection  2-3



You usually find dents on the outside edge of a mating plane surface.
Under magnification a dent looks like a small crater or valley, with
metal pushed outward and upward from the point of impact.

Careless handling or assembly of a connector during manufacture
can cause dents, but more often a dent results from dirt or metallic
particles pressing into the mating plane surface. This can happen
during connection or during storage. Even a work surface that looks
clean can have particles on it large enough and hard enough to, with
pressure, dent or scratch a connector. Sudden, sharp, metal-to-metal
impact, {such as when a connector drops or has another metal part
bumped against it) can also cause dents.

A connectors that has a dent anywhere on the mating plane surfaces
will not make perfect contact, and the raised edges will dent any
connector mated to it. Except for very slight damage, replace a
dented connector.

Particles

Metal and Metal
By-product Particles

Other Types of Particles

2-4 Visual inspection

Metal and metal by-product particles on connector mating plane
surfaces often come from the connector nut threads. These very
hard particles can scratch or dent a connector’s gold plating. H you
find these particles, completely clean the connector (see “Cleaning
Connectors”) then reinspect it.

You can also contaminate a connector with particle by setting the
connector contact-end down on a work surface (even though the
surface looks clean) or by touching the mating plane surfaces. You
can usually remove particies left behind after cleaning by blowing the
connector dry with clean, compressed air.



Cleaning
Connectors

For a long, reliable connector life, carefully clean all connectors.
Appendix B lists part numbers for recommended cleaning supplies.

[

Periodically Check . Let a few drops of alcohol evaporate on a clean glass plate or
for Alcohol microscope slide.

Contamination 2 Examine the glass in reflected light. It should be perfectly clean
and free of residue. If not, do not use the aleohol from that
container,

To keep your main supply of alcohol free from contamination, pour

-a small amount into a clean container and use that as your cleaning
supply. Safely discard any remaining alcohol in the small container
and clean the container.

Cautions ﬂ If you must use a solvent, use only isopropyl alcohol.

Use the least amount of alcohol possible, and avoid wetting any
plastic parts in the connectors.

On 3.5 mun (and smaller) connectors, openings are very small,
interior surfaces difficult to reach, and generally a plastic dielectric
bead supports the center conductor only at the inner end. You can
eastly bend or break the center conductor.

cleaning 2-5



General Cleaning
Procedure

Warnings

1. Use Compressed Air
or Nitrogen

2. Clean the
Connector Threads

3. Clean the
Mating Plane
Surfaces

4. Clean the
interior Surfaces

2-6 cleaning

Always use proteclive eyewear when using compressed air or
nitrogen.

This procedure assumes you have taken the necessary ESD

- precautions.

1. Use compressed air (or nitrogen) to loosen particles on the
connector mating plane surfaces. Clean air cannot damage a
connector, or leave particles or residues behind.

You can use any source of clean, dry, low-pressure compressed
air or nitrogen that has an effective oil-vapor filter and liquid
condensation trap placed just before the outlet hose. Ground
the hose nozzle to prevent electrostatic discharge, and set the air
pressure to a very low velocity (<60 psi). High-velocity air can
cause electrostatic effects when directed into a connector.

For dirt or stubborn contaminants on a connector that you cannot
remove with compressed air or nitrogen, try a foam swab or lint-Tree
cleaning cloth moistened with isopropyl alcchol:

a. Apply a small amount of isopropyl alcohol to a foam swab or a
lint-free cleaning cloth.

b. Clean the connector threads.

c. Let the alcohol evaporate, then blow the threads dry with a gentle
stream of clean, low-pressure compressed air or nitrogen.

a. Apply a small amount of isopropyl alcohol to a new swab and
clean the mating plane surfaces.

If the connector has a center conductor, use very short horizontal
or vertical strokes (across the connector), and the least pressure
possible, especially when cleaning a female connector (to avoid
snagging the cleaning swab on the center conductor contact
fingers). An illuminated magnifying glass helps.

In the following steps, use the proper size toothpick. The wooden
hardle of a foam swab, for example, is too large even if it fits into the
connector.

® For 3.5 mm connectors, use a toothpick with a diameter no greater
than 1.7 mm (0.070 in).

& For precision 2.4 mm connectors, use a toothpick with a diameter
no greater than 1.2 mm (0.047 in).



Never use metal in place of a toothpick, it will scratch the plated
surfaces.

Caution

a. Cut off the sharp tip off a round, wooden toothpick.

b. Wrap the trimmed toothpick with a single layer of lint-free
cleaning cloth (see Figure 2-1).

Figure 2-1.
Trimmed Toothpick Wrapped in a2 Single Layer of Lint-Free Cleaning
Cloth

c. Moisten the cloth with a small amount of isopropyl alcohol and
carefully insert it into the connector. To clearly see the areas you
wish to clean, use an illuminated magnifying glass or microscope.

5. Dry the  After cleaning, blow the connector dry with a gentle stream of ciean
Connector  compressed air or nitrogen. Always completely dry a connector
hefore you reassemble or use it.

6. Reinspect Inspect the connector again under a magnifying glass to be sure that
no particles or residues remain.
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Precision 7 mm

Center Collet in Place

Center Colliet Removed

2-8 cleaning

You do not have to remove the center conductor collet to clean a
precision 7 mm connector. With the center collet in place:

L.
2.
3.

Put a lint-free cleaning cloth flat on a table,
Put a drop or two of isopropyl alcohol in the center of the cloth.

Retract the connector sleeve threads to expose the connector
interface.

. Gently press the contact end of the connector into the moistened

cloth and turn the connector (Figure 2-2). The cloth scrubs away
dirt on the connector interface without damaging the connector.

. Blow the connector dry with a gentle stream of compressed air or

nitrogen.

. When not in use, keep the cloth in a plastic bag or box so that it

does not collect dust or dirt.

Fixed Connectors

Use the following procedure to clean a fixed connector:

1.
2.
3.

Fold a lint-free cleaning cloth several times.
Moisten the cloth with isopropyl alcohol.

Press the moistened cloth against the connector interface and turn
the cloth to clean the connector.

. Blow the connector dry with a gentle stream of compressed air or

nitrogen.

Clean and inspect the interior surfaces any time you remove the
center conductor collet. Use a wooden toothpick and list-free
cleaning cloth, as described in the general cleaning procedure.

Figure 2-2.
Cleaning a 7 mm Connector with the Connector Collet in Place



SMA,
Precision 3.5 mm, &
Precision 2.4 mm

Because of their delicacy, small size, and infricate geometry, clean
these connectors carefully. The center conductor contact pins, and
especially the contact fingers on female connectors, can easily bend or
break. In the precision connectors, a plastic dielectric bead supports
the center conductor only at the inner end.

Use the general cleaning procedure.

cleaning 2.9






Mechanically Inspecting & Connecting Connectors

When to Gage

Coaxial Connectors

Note

Because coaxial connector mechanical tolerances can be very precise
(on the order of a few hundreds of microinches), even a perfectly
clean, unused connector can cause trouble if out of mechanical
specification. Use a connector gage to mechanically inspect coaxial
connectors.

(Gage a connector:
& Before you use it for the first time.

@ If either visual inspection or electrical performance suggests that
the connector interface may be out of specification {(due to wear or
damage, for example).

g If someone else uses the device.
& If you use the device on another system or piece of equipment.

# As a matter of routine: initially after every 100 connections, and
after that as often as experience suggests.

Gage 2.4 mm, 3.5 mm, and SMA connectors relatively more often
than other connectors, because the center pins can pull out of
specification during disconnection.

Mechanical Inspection 3-1



Connector Gages

Types

Caution w

Accuracy

3-2 Mechanical Inspection

Each type of connector uses a different connector gage (Figure 3-1
shows a typical connector gage):

# There are push-on type gages and screw-on type gages.

s Sexed connectors use either two gages (one male and one female),
or {in the case of type-N connectors) a single gage with male and
female adapter bushings.

m Every connector gage requires a gage calibration block (to zero the
gage).
# Connector gages for precision 7 mm connectors also require an

aligning pin and pin wrench to measure the center conductor depth
of beadless airlines with the centering pin removed.

Appendix B lists connector gage kits containing the gages
recommended for coaxial connectors. Also, many calibration kits
include connector gages.

Use the proper gage for your connector (see Appendix B). Some
gages have a very strong gage plunger spring that, if used on the
wrong connector, can push the center conductor back through

the connector, damaging the device itself. Other gages, if used
improperly, can compress the center conductor collet in precision

7 mm connectors during a measurement, giving an inaccurate reading
when you measure the collet protrusion.

Because of connector gage measurement uncertainties (typically one
small division on the dial) and variations in measurement technique
from user to user, connector setback dimensions are difficult to
measure.

For example, if you use a gage with 0.0081-inch small divisions

on the dial to measure a connector that has an actual setback of
0.0005 inches, you can get a gage reading from 0.0004 to 0.0006
inches, depending on the gage (due strictly to gage measurement
uncertainty). Note that other variables (such as cleaning and gage
technique) can increase this range of readings. Before you decide a
connector fails specification, do the following:

1. Carefully clean the connector, the connector gage, and the gage
block again.

2. Zero the gage again.

W

. Repeat the measurement,

Dirt and contamination can be affected measurements in which
differences of 0.0001 inch are significant.



4. After you measure the connector several times yourself, have
another person measure the connector several times. This helps
reduce uncertainties due to differences of technique and random
variations in gage accuracy.

5. Keep records of the setback measurements for each device over
time. Noticeable differences from one set of measurements to
the next can indicate errors in measurement technique, or that a
damaged connector needs replacing.

PROTRUSION
RECESSION

MAJDR  DIVISION
0.601 INCH

SLACK MINUS SIGN

[RECESSION) BLACK PLUS SIGN

(PROTRUSION)

RED MINUS SIGN
{NOT USED)

——}- GAGE INCREMENT
f 00001 INCH

RED PLUS SIGN
{NOT USED)

UMIT POINTER

DIAL INDICATOR

ZERC SET KNOB

1

i

CONNECTOR GAGE/
[ e
Ll WUST MATEH
caNNECTon/ H””l”“
GAGE WASTER
GAGE MASTER
SERML NUMBER

Figure 3-1. Typical Connector Gage

Using a Use a centering bead to keep a sliding load or airline beadiess center
Centering Bead conductor centered as you connect it to a gage. Always remove tlﬁhe

centering bead before you connect the device to anything other than
a gage. If you leave the bead on, the device will fail its electrical
specifications.
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General Gaging
Procedure

Caution @

MNotes

.

3-4 Mechanical inspection

Before you gage a connector, consult the mechanical specifications
provided with that connector or device.

Hold a connector gage by the gage barrel, below the dial indicator,
This gives the best stabilify, and improves measurement accuracy
(cradling the gage in your hand or holding it by the dial applies
stresses to the gage plunger mechanism through the dial indicator
housing).

When you measure a connector several times, use different
orientations of the gage within the connector. Averaging several
readings, each taken after a quarter-turn rotation of the gage, reduces
measurement variations that result from the gage or the connector
face not being exactly perpendicular to the center axis.

Because of the differences in the outer conductor of measured devices
and the amount of pressure applied, screw on and press on type gages
give slightly different readings.

1. Select the proper gage for your connector.
2. Inspect and clean the gage:

a. Inspect the connector gage and the gage calibration block
carefully, exactly as you inspected the connector itself,

b. Clean or replace the gage and the gage calibration block if
necessary.

Dirt on either the gage or the gage calibration block makes
gage measorements inaccurate, and can damage a connector.

3. Zero the gage:
Push-on Type (see Figure 3-2):

a. Hold the gage by the plunger barrel (not the dial housing or
cap). This prevents gage reading errors caused by stresses to
the gage plunger mechanism through the dial indicator housing.

i. For male connectors, slip the protruding end of the
calibration block into the circular bushing on the connector
gage.

ii. For precision 7 mm connectors, and female precision
3.5 mm connectors, use the flat end of the gage calibration
block.

iii. For female type-N connectors, use the recessed end of the
gage calibration block.



b. Carefully bring the gage and gage block together. Apply only
enough pressure to the gage and gage block o setile the dial
indicator pointer at a reading.

c. Gently rock the two surfaces together, to make sure that they
have come together flatly.

The gage pointer should line up exactly with the zero mark

on the gage. If not, inspect and clean the gage and gage
calibration block again and repeat this process. If the gage
pointer still does not line up with the zero mark on the gage,
loosen the dial lock screw and turn the graduated dial until the
gage pointer exactly lines up with zero. Then re-tighten the
lock screw. :

M

- [ I::::E_,[

GAGE CALIBRATION HOLD GAGE EBY
BLOCK PLURGER BARREL OWLY

DAL LOCK SCREW

i

HOLD GAGE FIRMLY AGAINST U4, GAGE FOINTER
GAGE CALBRATION BLOCK (e SHOULD Lie uP

Hatetal

F HOT, LODSEN DAL LOCK SCREW AKD
TURK GRADUATED DIAL UNTIL POINTER N TGHTEN DL
LINES UP EXACTLY WITH ZERD MARK LDCK  SCREW

Figure 3-2. Zeroing a Push-on Conneclor Gage
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Screw-on Type (see Figure 3-3):
a. Holding the gage by the plunger barrel, screw on the
calibration device just until you meet resistance.

b. Use a torque wrench to tighten the connection.

c. As you watch the gage pointer, gently tap the calibration
device .

The gage pointer should line up exactly with the zero mark on
the gage. H not, adjust the zero set knob until the gage pointer
exactly lines up with zero.

changed. Generally, when the pointer on a recently zeroed gage does
not line up exactly with the zero mark, the gage or calibration block
reeds cleaning. Clean both of these carefully and check the zero
setting again.

Note # Check gages often to make sure that the zero setting has not

4. Measure the connector.

Measure the recession of the center conductor behind the outer
conductor mating plane exactly the same way you zeroed the gage,
but do not reset the graduated dial.

5. For the best accuracy, measure the connector several times
(rotating the gage relative to the connector between each
measurement ), and take an average of the readings.

6. To monitor connector wear, record the readings for each connector
over time.

3-6 Mechanicat Inspection



# Hand tighten the calibretion block onto the goge

@® Torque the colibration block onto the gage ond tap the
block to settle the gage pointer

LONNECTING CONNECTING
BT

@ Zoro the gage

=i

Figure 3-3. Zeroing a Screw-on Connecior Gage
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7 mm

Precision 7 mm

Specifications

Caution

MNote

3-8 Mechanical inspection

In precision 7 mm connectors {Figure 3-4), replaceable inserts
{collets) that make spring-loaded butt contact when you tighten

the connection provide contact between the center conductors. The
collets protrude slightly in front of the outer conductor mating plane
when the connectors are apart. When the connection tightens, the
collets compress into the same plane as the outer conductors.

Two mechanical specifications are generally giver for precision 7 mm
connectors:

1. A minimum and maximum allowable protrusion of the center
conductor collet in front of the outer conductor mating plane with
the collet in place.

a. Measure the collet protrusion.
b. If attached, remove the aligning pin from the connector gage.
c. Use the flat end of the gage calibration block.

2, The maximuam recession of the center conductor bhehind the outer
conductor mating plane with the center conductor collet removed.

a. Measure the center conductor recession.

b. The center conductor must not protrude beyond the outer
conductor mating plane.

¢. For an airline, attach the aligning pin to the connector gage
and use the recessed end of the gage calibration block.

Also, the center conductor collet should immediately spring back if
you compress it fully with a blunt plastic rod or with the rounded
plastic handie of the collet removing tool.

With the center conductor collet removed, the center conductor
may not protrude in front of the outer conductor mating plane,
and sometimes must recede minimally. Consult the mechanical
specifications provided with your connector or device.

Before you gage a precision 7 mm connector, fully extend the sleeve.
This creates a cylinder into which the gage fits, minimizing the
danger of the gage slipping sideways and damaging the connector.




7 mm

Dialectric
Support Beod

Outer Connector

Conductor

V

Cuter Conductor —d

Mating Plane

Mut

Sleeve
(Fully Extended)

Centar
" Conductor

T Collet

[ Collet
Protrysfon

Figure 3-4. Precision 7 mm Connector Mechanical Specifications
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Tvpe-N

Type-N

3-10

Specifications

Cautions w

Mechanical Inspection

A type-N connector differs from other connector types in that its
outer conductor mating plane is offset from the mating plane of the
center conductor (Figure 3-5). The outer conductor sleeve in the
male connector extends in front of the shoulder of the male contact
pin. When you make a connection, this outer conductor sleeve fits
into a recess in the female outer conductor behind the plane defined
by the tip of the female contact fingers.

In a male type-N connector, the position of the shoulder of the male
contact pin {not the position of the tip) defines the position of the
center conductor. The male contact pin slides into the female contact
fingers; the inside surfaces of the tip of the female contact fingers on
the sides of the male contact pin provide electrical contact.

Type-N connector critical mechanical specifications:

® A maximum protrusion of the female center conductor in front of
the outer conductor mating plane.

# A minimum recession of the shoulder of the male contact pin
behind the outer conductor mating plane (0.207 inches).

® A maximum recession of the shoulder of the male contact pin
behind the outer conductor mating plane (0.210 inches).

In the Hewlett-Packard precision specification for type-N
connectors, the male contact pin shoulder minimum allowable
recession is 0.001 inches less than in the MIL-C-39012, Class IT
specification.

As type-N connectors wear, the protrusion of the female contact
fingers generally increases, due to wear of the outer conductor
mating plane inside the female connector. Check this periodically,
because it decreases the total center conductor contact separation.

Never use a type-N connector if the possibility of interference
between the shoulder of the male contact pin and the tip of the
female contact fingers exists; do no! mate type-N connectors if, when
you make the connection, the separation between the tip of the
female contact fingers and the shoulder of the male contact pin could
measure less than zero.

I you use both 75 and 50 type-N connectors, mark the 750
connectors so that you never accidentally mate them with 500
connectors. The center conductor, male contact pin, and female
contact hole are smaller on 75§} connectors.




Type-N

NMD Type-N
Femnale

Outer Counduyctor
Haoting Plone

Conter Conductor
Mating Plons

Protrusion Quier Conductor
of Fernale Mating Plona
Contoct Fingers

NMD Type—N
Male
iiaa
\ =
N
Recession of ——pw s Quter
Male Contact Conductor
Pin Shoulder Mating Piane

Figure 3-5. Type-N Connector Mechanical Specifications
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3-12 Mechanical Inspection



Type-N

Electrical Effects of  You may be able to use a type-N connector in an application where

Contact Separation  the total separation between the shoulder of the male contact pin and
the tip of the female contact fingers exceeds the maximum implied
by the mechanical specifications. Figure 3-6 shows the approximate
effects of total contact separation on the reflection coefficient of
standard (not PSC) type-N connections. At lower frequencies, the
effects (even of fairly wide total contact separation) are small; at
higher frequencies, contact separation becomes important.

16 GHZ
.18
3.1%
12 oMz
b= oy A
& P
8 012 Ly —
b / Pt
a3 " - > B oHZ
S L. / L~
P L
g [aXe]:) / /
g . i e L 4 GHZ
W / 1] ] .2 GHz
: o~ — R
B.00 % i [
[eX¢ld SR aX chEe] 0045 0624 6025 G830 0635 G040 O.GUS 0.050
CONTACT SEPARATION (INCHES)

Figure 3-6.
The Approximate Effects of Contact Separation on the Reflection
Coefficient of Type-N Conneclors
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Type-N

Gaging Techniques

3-14 Mechanical Inspection

Maie Type-N

1.
2.

Refer to Figure 3-7.

Attach the bushing for male connectors to the dial indicator
assembly.

. Slip the bushing over the gage plunger assembly and fasten it with

the two Allen screws in the bushing.

The male bushing has a flat outer end with a hole in it. Insert
the gage plunger through the bushing so that with the bushing
attached, the plunger protrudes from the bushing.

. Using the recessed end of the gage calibration block, zero the gage

as described in the general procedure at the beginning of this
chapter.

. Measure the connector:

a. Carefully center and insert the gage into the male connector;
the flat outer part of the gage bushing rests on the outer
conductor (the male contact pin slips into the hole in the gage
plunger for this purpose}.

b. Gently rock the connector gage within the connector to make
sure the gage and the outer conductor mate flatly.

c. When the gage pointer settles consistently at a reading, read
the gage indicator dial.



Type-N

@ Attach male bushing to dial indicator assembly

DIAL LOCK SCREW

@ Insert gage into connector
COUNTER-

CLOCKWISE
PEFLECTION

0.207in

Figure 3-7, Gaging a Type-N Male Connector
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Type-N

3-18 Mechanical inspection

Femaie Type-N

i,
2.

Refer to Figure 3-8.

Attach the bushing for female connectors to the dial indicator
assembly. This bushing has a protruding circular sleeve.

. Slip the bushing over the gage plunger assembly and fasten it with

the two Allen screws in the bushing.

. Insert the protruding end of the gage calibration block into the

circuiar sleeve so it comes to rest on the gage plunger inside the
female bushing.

. Zero the gage as described in the general procedure at the

beginning of this chapter.
Measure the connector:
a. Carefully center and insert the gage into the female connector;

the female contact fingers in the connector slip inside the
protruding circular sleeve on the gage.

The circular sleeve on the bushing should come to rest on the
outer conductor mating plane inside the connector, behind the
female contact fingers,

b. Gentily rock the connector gage within the connector to make
sure the gage and the outer conductor are together flatly.

c. When the gage pointer settles consistently at a reading, read
the gage indicator dial.



Type-N

@ Attach femole bushing to dial indicator assembly

DAl LOCK SCREW

& Zero goge using protruding end of gage calibration block

0.208in

&
COUNTER-
CLOCKWISE
DEFLECTION

0207

Figure 3-8.
Gaging a Type-N Female Connector Using a Push-on Type Gage
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SMA

SMA

Specifications

Cautions w

3-18 Mechanical inspection

SMA connectors are sexed connectars. The male contact pin slides
into the female contact fingers; the inside surfaces of the tip of the
fernale contact fingers on the sides of the male contact pin provide
electrical contact.

® A maximum and minimum recession of the shoulder of the male
contact pin.

® A maximum and minimum recession of the tip of the female center
conductor behind the outer conductor mating plane.

Dielectric Protrusicn

Some SMA connector specifications allow protrusion of the solid
plastic dielectric in front of the outer conductor mating plane (as
much as 0.003 inches). This does not harm an SMA connector
mated to another SMA connector, because some compression of the
dielectric can occur, but protruding dielectric can force the rigid
center conductor of a precision 3.5 mm connector back through the
connector itself, damaging both the connector and the device to
which you attach it.

Out-of-Specification Male Pins

Some SMA connectors have insecurely held male contact pins,
making them easy to pull out of specification (especially with tight
female connector contact fingers). Also, some SMA male pins are not
true pins, but the cut-off ends of the center conductor in semi-rigid
coaxial cable. In this case, misalignment and burrs are not unusnal.

Neither the shoulder of the male contact pin nor of the tip of the
female contact fingers may protrude in front of the outer conductor
mating plane, and sometimes must recede minimally. Consult the
mechanical specifications provided with your connector or device,

Never mate a precision 3.5 mm connector to an SMA connector
in which the solid plastic dielectric protrudes in front of the outer
conductor mating plane.

Inspect all male SMA connectors for misalignment or burrs on the
male contact pin. Discard any that are damaged.




SMA

Qutar Conductor wwis-

Moting Plane
SMA Female
Outer
Conductor b PRt ;
Plastie .;\\\ i
Dielactrie ' N
olast &m
Center Y
Conductor

SMA  Male

Qutaer
Conductor

Plastic
Dielectric

Conter
Conductor

Ouiar Conductor
Mating Plone

Figure 3-9. SMA Connector Mechanical Specifications
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Gaging Techniques

3-20 Mechanical Inspection

Male SMA
{Push-on Type Gage)

1.

2.

5.

Refer to Figure 3-10. The male SMA conrector gage (usually
marked M) has a circular metal bushing surrounding the gage
plunger.

Use the protruding end of the gage calibration block (also usually
marked M}.

. Slip the calibration block into the outer bushing so that the

bushing comes to rest on the outer, flat area of the calibration
block. When you measure a connector, the gage outer bushing
rests on the outer conductor mating plane inside the connector.

. Zero the gage as described in the general procedure at the

beginning of this chapter.
Measure the connector:

a. Carefully center and insert the gage into the male connector;
the flat outer part of the gage bushing rests on the outer
conductor (the male contact pin slips into the hole in the gage
plunger for this purpose).

b. Gently rock the connector gage within the connector to make
sure the gage and the outer conductor mate flatly.

c. When the gage pointer settles consistently at a reading, read
the gage indicator dial.



SHMA

@ Use male connector goge (has circular bushing)

S

@ Zerc guge using recessed end of gage colibration block

@ Insert goage into connector.
Male pin slips into gage plunger

naif -

0.003in

Figure 3-10.
Gaging an SMA Maie Connector Using a Push-on Type Gage

iMechanical inspection 3-21



SMA

3-22 Mechanical Inspection

Male SMA
{Screw-on Type Gage)

1.
2.

s e e

Refer to Figure 3-11.

Use the steps in the general procedure at the beginning of this
chapter to zero the gage.

Hold the gage by the barrel only and screw it on the connector,
connecting the knurl (do not turn the gage or the device)
finger-tight.

Torque the connector onto the gage to 56 N-cm (5 in-lIb).
Tap the connector with your finger to settle the gage.
Read the gage indicator dial.

For maximum accuracy, measure the connector several times and
take an average of the readings.

& Use screw—on male connector gage

@ Zero gage using calibration block

CONNECTING CONRECTING
KNURL NUT

I
I

R

& Screw the device onto the goge. Torque the
connecting nut. Tap the device to setile the
gage. Read recession or protrusion from the gage.

I

Figure 3-11.
Gaging an SMA Male Connector Using & Screw-on Type Gage




SMA

Female SMA
(Push-on Type Gage)

1. Refer to Figure 3-12. Locate the female SMA connector gage
(usually marked F.

2. Using the fiat end of the gage calibration block (also usually
marked I'), zero the gage as described in the general procedure at
the beginning of this chapter.

3. Measure the connector:

a. Carefully center and insert the gage into the connector; the
gage plunger rests on the outer end of the female contact
fingers.

b. Gently rock the connector gage within the connector to make
sure the gage and the outer conductor mate flatly.

¢. When the gage pointer settles consistently at a reading, read
the gage indicator dial.

@ Use female connector gage (hus no circular bushing)

{@

® insert gage into connector.
Plunger rests on flat end of fernale contale fingers,

0.003in
\Xl!
\Wﬂ N/
“"o -
[ mjf oWze 7o
PARTUEAEN
/fl\\

Figure 3-12.
Gaging an SMA Female Connector Using a Push-on Type Gage
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SMA

3-24 WMechanical Inspection

Female SMA
{Screw-on Type Gage)

1.
2.

h

e

Refer to Figure 3-13.

Use the steps in the general procedure at the beginning of this
chapter to zero the gage,

Hold the gage by the barrel only and screw it on the connector,
connecting the knurl (do not turn the gage or the device)
finger-tight.

Torque the connector onto the gage to 56 N-cm (5 in-1b).
Tap the connector with your finger to settle the gage.
Read the gage indicator dial.

For maximum accuracy, measure the connector several times and
take an average of the readings.

@ Use screw-on femcle connector goge

i
;

L

& Zern goge using calibration block

CONNECTING CONRECTING
KNLRL NUT

ll/

I

i

@ Screw the device onto the gage. Torgue the

connecting nut. Tap the device to settle the
gage. Reod recession or protrusion from the gage.

i

[
L

Figure 3-13.
Gaging an SMA Female Connector Using a Screw-on Type Gage




3.5 mm

Precision 3.5 mm connectors are sexed connectors. The male contact
pin slides into the female contact fingers; the inside surfaces of the
tip of the female contact fingers on the sides of the male contact pin

provide electrical contact.

Precision 3.5 mm

Specifications ® A maximum and minimum recession of the shoulder of the male

contact pin.

g A maximum and minimum recession of the tip of the female center
conductor behind the outer conductor mating plane.

MALE (MP)
PSC—3.5mm NMD—3.5mm
Male Male
Mp ——t f—
Quter Suter
Conductor
° A \‘%/ Conductor
i
L
o
Cantar
Conducior g::?:clor
Outer Outer —i
Conductor Conductor
Wating Plans Mating Plans
NMD=-3.5mm PSC-3.5mm
Fernale Fernale
et e pp —p ;4——- 33
Outer Outer ]
Conductor 3 Conducior ;
/f
P
Center 1 Centor
Conductor > Conductor
ra— Outer
[ Quter Conductor
Conductor Moting Plane
Mating Plane ng

maie contact pin shoulder recession behing the ouler conductor mating plane.
recession of the end of femuale center pin behind the outer conductor mating plone

Figure 3-14. 3.5 mm Connector Mechanical Specifications
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3.5 mm

Gaging Techniques

3-26 Mechanical inspection

Maie 3.5 mm
(Push-on Type Gage}

1.

Refer to Figure 3-15. The male 3.5 mm connector gage (usually
marked M) has a circular metal bushing surrounding the gage
plunger.

Use the protruding end of the gage calibration block {also usually
marked M).

. Slip the calibration block into the outer bushing so that the

bushing comes to rest on the outer, flat area of the calibration
block. When you measure a connector, the gage outer bushing
rests on the outer conductor mating plane inside the connector.

. Zero the gage as described in the general procedure at the

beginning of this chapter.

. Measure the connector:

a. Carefully center and insert the gage into the male connector;
the fiat outer part of the gage bushing rests on the outer
conductor (the male contact pin slips into the hole in the gage
plunger for this purpose).

b. Gently rock the connector gage within the connector to make
sure the gage and the outer conductor mate flatly.

¢. When the gage pointer settles consistently at a reading, read
the gage indicator dial.



3.5 mm

@ Use rnale connector gage (has circular bushing)

4

@ Zero goge using recessed and of goge calibration block

- : s]:i: @

# Insert gage into connector, 0.0030n

Male pin slips into gage plunger
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Figure 3-15.
Gaging a 3.5 mm Male Connector Using a Push-on Type Gage
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35 mm

3-28 Mechanical Inspection

Maie 3.5 mm
{Screw-on Type Gage)

1.
2.

Noe o

Refer to Figure 3-16.

Use the steps in the general procedure at the beginning of this
chapter to zero the gage.

Hold the gage by the barrel only and screw it on the connector,
connecting the knurl {do not turn the gage or the device)
finger-tight.

Torque the connector onto the gage to 90 N-cm (8 in-1b).
Tap the connector with your finger to setile the gage.
Read the gage indicator dial.

For maximum accuracy, measure the connector several times and
take an average of the readings.

€ Use screw—on male connector gage

il
I

® Zero gage using calibration block

CORNECTING CONNECTING
KNURL, RUT

|
I
I

® Screw the device onto the gage. Torque the
Connecting nut. Tap the device fo settle the
goge. Read recession or protrusion from the gage.

Ml

Figure 3-16.
Gaging a 3.5 mm Male Connector Using a Screw-cn Type Gage




3.5 mm

Female 3.5 mm
{Push-on Type Gage)

1. Refer to Figure 3-17. Find the female 3.5 mm connector gage
(usually marked F).

2. Using the flat end of the gage calibration block (also usually
marked F), zero the gage as described in the general procedure at
the beginning of this chapter.

3. Measure the connector:

a. Carefully center and insert the gage into the connector; the
gage plunger rests on the outer end of the female contact
fingers.

b. Gently rock the connector gage within the connector to make
sure the gage and the outer conductor mate flatly.

¢. When the gage pointer settles consistently at a reading, read
the gage indicator dial.

@ Use female connector gage {(has no circular bushing)

0

@ Insert gage into connector.
Plunger rests on flot end of femcle contatc fingers,

0.003in

[T -

Figure 3-17.
Gaging a 3.5 mm Female Connecior Using a Push-on Type Gage
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3.5 mm

3-30 Mechanical Inspection

Femaile 3.5 mm
(Screw-on Type Gage)

1.
2.

Noe e e

Refer to Figure 3-18.

Use the steps in the general procedure at the beginning of this
chapter to zero the gage.

Hold the gage by the barrel only and screw it on the connector,
connecting the knurl (do not turn the gage or the device)
finger-tight.

Torque the connector onto the gage to 90 N-cm (8 in-1b).
Tap the connector with your finger to settle the gage.
Read the gage indicator dial.

For maximum accuracy, measure the connector several times and
take an average of the readings.

® Use screw—on female connector guge

(I

@ Jero gage using calibration block

CONNECTING CONNECTING
KNURL, NUT

Il/

HHE

l

® GScraw the device onio the gage. ‘Forq&e the
connecting nut. Tap the device to settle the
goge. Read recession or protrusion from the gage.

HIHHHE
I

Figure 3-18.
Gaging a 3.5 mm Female Connector Using a Screw-on Type Gage




2.4 mim

2.4 mm
Specifications s A maximum and a minimum recession of the shoulder of the male
contact pin.

& A maximum and a minimum recession of the end of the female
center conductor behind the outer conductor mating plane.

# Neither the shoulder of the male contact pin nor of the tip of the
female contact fingers may protrude in front of the outer conductor
mating plane, and sometimes must recede minimally. Consult the
mechanical specifications provided with your connector or device.

# The maximum allowable recession depends on the connector and
the device. Consult the mechanical specifications provided with the
connector or the device itself.

NMD—2.4mm PSC—-2.4mm
Female Female
] L — FP e L e
1
Quter Quter E
Conductor A Conductor ;
/7}“;
we
Center b Center
Conductor Conductor
i Quter - Guter
Conductor Conductor
Mating plane Msting plane
Mp —) e
Outer
Conductor
NMD—2.%mm
Male
Centor
Conductor
Quter —to-
Conductor
Nating plane
MP = male coriact pin shoulder recession behind the outer conductor mating plane.
FP = recession of the enrd of femdale center pin behind the ouler conductor maling plane,

Figure 3-19. 2.4 mm Connector Mechanical Specifications
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2.4 mm

Gaging Technigues

3-32 Mechanical Inspection

Male 2.4 mm Connectors

1.

S o e w

Refer to Figure 3-20 Using the male calibration block, zero the
gage as described in the general procedure at the beginning of this
chapter.

. Hold the gage by the barrel only and screw it on the connector,

connecting the knurl (do not turn the gage or the device)
finger-tight.

Torque the connector onto the gage to 90 N-cm (8 in-Ib).
Tap the connector with your finger to settle the gage.
Read the gage indicator dial.

For maximum accuracy, measure the connector several times and
take an average of the readings.

@ Use screw—on femole connector goge

% Zero goge using colibration block

CONNECTING CONNECTING
KNURL NUT

I

® Screw the device onto the gage. Torque the
connecting nut. Top the device to settle the
goge. Read recession or protrusion from the gage.

I

Figure 3-20. Gaging 2 2.4 mm Male Connector



2.4 mm

Femazle 2.4 mm Connectors

1.

2 o

Refer to Figure 3-21 Using the female calibration block, zero the
gage as described in the general procedure at the beginning of this
chapter.

Hold the gage by the barrel only and screw it on the connector,
connecting the knurl (do not turn the gage or the device)
finger-tight.

Torque the connector onto the gage to 90 N-cm (8 in-lb).
Tap the connector with your finger to settle the gage.
Read the gage indicator dial.

For maximum accuracy, measure the connector several times and
take an average of the readings.

@ Use screw—on ferale connector goge

CONNECTING CONNECTING
KNURL

v

[
L

@ Screw the device onto the gage., Torque the
connecting nut. Tap the device to settle the
goge, Read recession or protrusion from the gage.

(R

Figure 3-21. Gaging a 2.4 mm Female Connector
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Making Connections

v

Note

Good connections require a skilled operator. Because of instrument
sensitivity and coaxial connector mechanical tolerances, slight errors
in operator technique can significantly effect measurements and
measurement uncertainties.

Before you make any connections, clean and inspect (visually and
mechanically) all connectors.

General Connecting
Procedure

Connecting

Caution #

3-34 Connecting

The following procedure uses a 7 mm fixed load and a 7 mm test
port connector, but the steps and principles are the same for all
coaxial connector types. Read this general procedure, then read any
information that applies specifically to your connector type.

This procedure assumes that vou have taken the necessary ESD

precautions, and have already inspected (visually and mechanically)

Rttt 2 J
and cleaned the connectors.

1. Carefully align the connectors (see Figure 3-22).

a. Fully extended the connector sleeve on one of the connectors
and fully retract the sleeve on the other. The extended sleeve
creates a cylinder into which the second connector fits, If one
of the connectors is fixed {as on a test port) fully extend that
connector sleeve (spin its knurled connector nut to make sure
the threads are fully extended). Fully retract the connector
sleeve on the other connector.

b. As you bring one connector up to the other, and as you make
the actual connection, be sure the connectors align perfectly. If
not, stop and begin again.

On sexed connectors, the male connector center pin must slip
concentrically into the contact fingers of the female connector.



PRECISION 7mm CONNELCTORS:
EXTEND CONNECTOR SLEEVE

Figure 3-22. Align the Connectors

2. Push the connectors straight together. Do notf twist or screw them
together. As the center conductors mate, you may feel a slight
resistance.

3. Engage the connector nut over the threads on the second
connector. Turn only the connector nut. Let the connector nut
pull the two connectors straight together (see Figure 3-23).

Figure 3-23. Make the Preliminary Connection Gently

Caution Do not twist one connector into the other (like changing a light
butb). This happens if you turn the device body rather than the
connector nut.

In a preliminary connection, the mating plane surfaces make
uniform, light contact. Do not overtighten this connection.

At this point you want a connection in which the outer conductors
make gentle contact at all points on both mating surfaces. This
requires very light finger pressure (no more than 2 inch-pounds of
torque).

4. Relieve any side pressure on the connection from long or heavy
devices or cables. This assures consistent torque in the following
steps.
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3-36 Connecting

5. Use a torque wrench to make the final connection (Figure 3-24).

Using a torque wrench prevents overtightening (and possible
connector damage). It also guarantees that all connections are
equally tight each time.

a. Prevent the rotation of anything other than the connector nut
you wish to tighten. Do this by hand for a fixed connector (as
on a test port). Otherwise, use an open-end wrench to keep the
body of the connector from turning.

b. Hold the torque wrench lightly.

Hold the torque wrench at the same point near the end of the
handle each time you use it. Always use the wrench in the
proper orientation {see Figure 3-25), and when possible, hold
the wrench horizontally as you begin tightening the connection.

c. Apply force at the end of the torque wrench, perpendicular to
the wrench, in a plane parallel to the outer conductor mating
planes. This applies torque to the connection through the
wrench.

Do not hold the wrench so tightly that you push the handle
straight down along its length rather than pivoting it
{Figure 3-26). If you do, you apply an unlimited amount of
torque.



INTERKAL PMOT
PART OF WRENCH

Figure 3-24. Make the Final Connection With a Torgue Wrench

NOT RECOMMENDED

Figure 3-25. Proper Torque Wrench Orientation

Figure 3-26. Do not Push the Torgue Wrench Straight Down
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cautions #

3-38 Comnecting

d. Tighten the connection just to the torque wrench “break” point
(the wrench handle gives way at its internal pivot point. See
Figure 3-27). Do not tighten the connection further.

You don’t have to “fully break” the handle of the torque wrench to
reach the specified torque, and doing so can cause the handle to kick
back ard loosen the connection.

Do not pivot the wrench handle on your thumb or other fingers
(Figure 3-28). If you do, you apply an unknown amount of torque to
the connection when the wrench reaches its “break” point.

Do not twist the head of the wrench relative to the outer conductor

mating plane. If you do, you apply more than the recommended
torque.

HANDLE BEGINS 7O BREAK
{CORRECT PCINT TO STOF) GROOVE

e

T Pt
55
3

S

~ L
‘\\‘ -

HANDLE FULLY BROKEN TORQUING HOLD HERE
(NDT RECOMMENDED) DIRECTION  {KNURLED AREA)

Figure 3-27. Tighten Only to the Torque Wrench Break Point

Figure 3-28, Do Not Pivot the Torque Wrench on Your Thumb



Disconnecting

Note i "To avoid lateral (bending) force on the connector mating plane
ﬁ surfaces, always support the devices and connections.

1. Firmly grasp the device body (to prevent it {rom turning).

b2

Loosen the connector nut that you tightened to make the
connection.

If necessary, use the torque wrench or an open-end wrench to start
the disconnection, but leave the connection finger tight.

3. Complete the disconnection by hand, turning only the connector
nut.

4. For sexed connectors, pull the connectors straight apart.

Caution Do not twist the connection or you may damage the center
# conductors or the interior component parts to which the connectors
attach. You can also scrape the plating off the male contact pin, or
(rarely) slightly unscrew the male or female contact pin from its
interior mounting, taking it cut of specification.
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7 mm

Precision 7 mm

Seating The general procedure in this chapter describes how to connect
a precision 7 mm connector. In certain applications, however, an
additional step may prove helpful. Use the following procedure only
for the most demanding measurement applications, and only with
gold-plated precision 7 mm connectors.

1. After making the preliminary connection (using light finger
pressure), hold the connector nut stationary with one hand. With
the other hand, gently turn the body of the connecting device 5 to
15 degrees opposite the direction of tightening (Figure 3-29). You
should feel smooth, uniform movement, without resistance,

You may feel a sudden, slight “breaking loose” of the connection
when you rotate the connected device. This happens as the
mating plane surfaces or the connector nut threads move into
correct alignment, and it slightly loosens the connector nut.

2. If the connector nut loosens, tighten it slightly and repeat the
rotation. You should feel smooth, uniform motion, without
resistance.

3. Use a torque wrench to make the final connection (136 N-cm (12
in-1b)).

Because this technique does wear the gold plating on the mating
plane surfaces, use seating only in the most demanding measurement
applications. Never use this seating technique as a substitute for
careful cleaning and complete mechanical inspection.

Caution

HOLD CONMNECTOR TURN BODY OF THE
HUT STATIONARY DEVICE & TO 15 DEGREES
COURTERCLOCKWISE

Figure 3-28. Sealing a Precision 7 mm Connector
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Type-N

Type-N

For proper torque, finger-tighten a type-N connector (these
connectors do not have wrench flats).

If you wish, you can use a torque wrench with a special non-slip end
(136 N-cm (12 in-1b)).

Never rotate the mating plane surfaces against each other.
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3.5 mm

3.5 mm For proper torque, finger-tighten this type of connector.

Mating a Precision Using the following procedure very carefully, you can mate a
3.5 mm Connector to  precision 3.5 mm connector to an SMA connector (Figure 3-30). The
an SMA Connecior two connectors have slightly different dimensions and mechanical
characteristics. Mating a precision 3.5 mm connector to an SMA
connector also affects electrical performance (see “Electrical
Performance”).

1. Gage both connectors. The SMA connector must meet the
precision 3.5 mm connector setback specifications. If not, it will
damage the 3.5 mm connector.

2. Carefully align the connectors.

3. Push the two connectors straight together, with the male contact
pin precisely concentric with the female.

4. Do not twist either connector or device.
5. Turn only the outer male connector nut,
6. Use a torque wrench for the final connection (56 N-cm (5 1b-in)).

If you must make more than a few connections, use a
3.5 mm-to-3.5 mm adapter to protect the 3.5 mm connector (see
Appendix B).

Electrical Performance

The junction of two precision 3.5 mm connectors provides superior
electrical performance compared to either the junction of two SMA
connectors, or an SMA connector mated to a precision 3.5 mm
connector {see Figure 3-31).

When you mate an SMA connector with a precision 3.5 mm
connector, the connection has a typical mismatch (SWR) of 1.10 at 2
GHz (less than that of two SMA connectors, but much greater than
that of two precision 3.5 mm connectors).
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3.5 mm

PRECISION 3.5 mm INTERFACE

0.0208

_'f'

PRECISION 3.5 mm PRECISION 3.5 mm

PRECISION 3.5 mm - SMA INTERFACE
; W\ & This wall dimension & o

function of dieleciric constoni,

Y
i 17 ) with a bore of .181/.162,
f '—"j oy £ 002 the wall ja 0.006% 0015,

+.000
~.003

vvvvvvvvvv

.........

Figure 3-30.
A Precision 3.5 mm Connector Interface Compared to
A Precision 3.5 mm-t0-SMA Connector interface

SWR

INTERFACES

115 "
NTERFM:ES
1.10
SWPR’EC!SION 3.5 mm
ACES
1.05 ~
PRECISION 3.5 mm/
PRECISION 3.5 mm

1.00

a0 FREQUENCY IN GHz 265

Figure 3-31.
Typical SWR of SMA and Precision 3.5 mm Coupled Junctions
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2.4 mm

2.4 mm For proper torque, finger-tighten this type of connector.
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Removing, Inspecting, & Replacing
Center Conductor Collets

Collet Types

Slotted (page A-2)

This appendix covers two types of slotted 7 mum collets:

8 4-slot collets.

w 6-slot collets.

The more durable 6-slot collets provide more repeatable connections.
Never replace a 6-slot collet with a 4-slot collet. You can reuse either
type, but inspect them carefully before you do.

Slotless (page A-4)

This appendix covers two types of slotless collets:

& 3.5 mm slotless collets.

# 7 mm slotless collets.

Collet A-1



Slotted

Slotted Collets

Removing a Center
Slotted Collet

Note %

Inspecting a
Slotted Collet

A-2 Collet

Use this procedure to remove a slotted center conductor collet for any
of the following reasons:

® You wish to gage the connector with the collet removed.
®@ You find a damaged collet.
#@ The collet protrusion measures out of specification.

1. Wear a grounded wrist strap, and ground yourself as far as
possible from the test port.

2. To open the interior collet removal jaws fully, pull back the handle
of the collet removing tool.

3. With the handle pulled back, carefully insert the tool completely
into the connector, inside the outer conductor, until it comes to
rest lightly on the interior support bead (Figure A-1).

4. Release the handle and remove the tool {and collet) from the
connector,

Removing the collet should not damage it. If it does, replace the
collet and the collet removing tool.

COLLETT REMOVING TOOL }Ek\\

Figure A-1. Using the Coilet Removal Tool

B Look for edge or surface damage,

m Look for any signs of bent or twisted spring contacts. If necessary,
replace both the collet and the collet removing tool.



Slotted

Replacinga 1. Wear a grounded wrist strap, and ground yourself as far as
Slotted Coliet possible from the test port. .

2. With tweezers, pick up the collet by the slotted end.

3. Carefully insert the collet {narrow end first} into the connector
center conductor (Figure A-2).

COLLET TWEEZERS

Figure A-2. inserting a Collet

4. Using a blunt plastic rod (or the rounded plastic handle of the
collet removing tool) press the collet gently until it snaps into
place (Figure A-3).

PUSH LIGHTLY TO

Figure A-3. Gently Press the Collet into Place

Coliet A-3



Slotiess

Slotless Coliets

HP 85052B Option K11

HP 85054B Option K11

A-4 Coliet

When properly used, a precision slotless connector should have the
same lifespan as a standard slotted connector. Hewlett-Packard
designed the precision slotless contacts to mate with all connectors
within a connector series when those connectors meet published
interface dimensions. Mating a connector that does not meet
published specifications can damage a precision slotless connector.
For this reason, ensure that any device you connect measures within
its spectfications.

The following procedure calls for items contained in HP 85052B
option K11 and 850548 option K11 slotless contact repair kits:

& Alcchol.

8 Foam swabs.

g Tweezers.

2 Inner contact removal tool,

m Inner contact insertion tool.

Inner contact testing tool.

Testing weight.

Replacement inner contacts.

Use the 3.5 mm slotless contact repair kit to repair the female
contacts on all HP PSC-3.5 mm connectors except for the precision
slotless contacts on the air lines in the HP 85052C 3.5 mm precision
calibration kit. If damaged, these contacts must be repaired at the
factory.

Use the type-N slotless contact repair kit to repair the female
contacts on all HP type-N precision slotless connectors.



Slotless Contact

Slotless

Repairing A

If you suspect a problem with the slotless contact, make a visual
inspection to check for damage. As you use a connector, dirt

and metal particles can accumulate in and around the slotless
contact. In extreme cases this accumulation can render the contact
non-functional. Often, simply cleaning the contact fixes the problem.

This section provides procedures on how to clean both the inner
contact and the center conductor, how {o reinstall the inner contact,
how to test for functionality, and, if necessary, how to replace the
inner contact.

Repairing a damaged slotless contact comprises six-steps:
1. Gage the connector.

2. Under >x10 magnification, inspect the connector to determine the
damage.

Remove the damaged inner contact.
Inspect the center conductor. If undamaged, clean it.

Install the replacement inner contact.

E - o

Test the slotless contact.

Collet A5



Slotless

inspecting A Damaged
Siotless Contact

A-8 Collet

Inspect the contact under >x10 magnification to define the problem.
Usually you can make the repair without disassembling the device to
which the precision slotless contact is attached.

Inspect the slotless contact to see if any of the following conditions
exist:

& The inner contact has one or more fingers bent inward or crushed
preventing proper contact to the male pin (see Figure A-4).

?

If so, go to step 1 of “Removing A Slotless Contact”.
& The inner contact has one or more fingers broken (see Figure A-5).
If so, go to step 2 of “Removing A Slotless Contact”.

w The inner contact is pushed inside the center conductor and does
not make contact with the mating connector’s male pin (see
Figure A-6).

If so, go to step 3 of “Removing A Slotless Contact”.

# The end of the center conductor appears dented or scraped near
where it touches the inner contact (see Figure A-7).

If so, the slotless contact may be damaged beyond the capabilities
of this repair kit, and the device must be repaired or replaced by
Hewlett-Packard.

Figure A-4, Finger Bent in or Crushed



Slotless

)
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Figure A-5. Broken inner Contact

—

=

J—

Figure A-8. Inner Contact Pushed Inside

Figure A-7. Damaged Center Conductor

Coliet A-7



Slotless

Removing A
Slotless Contact Step 1

If one or more of the inner contact’s fingers are bent inward or
crushed, you must straighten or remove those fingers before you
remove the entire inner contact. Figure A-8 shows both the inner
contact and the center conductor.

’

INNER CONTACT ' CENTER CONDUCTOR

Figure A-8. The inner Contact and Center Conductor

a. Under magnification, carefully try to insert the removal tool (see
Figure A-9).

b. If the damaged fingers prevent you from inserting the tool, use
tweezers to either move aside or remove the damaged fingers (see
Figure A-18).

Be cxtremely cautious to avoid damaging the center conductor,
which houses the inner contact. Do not touch the tweezers to
anything but the damaged inner contact. Do not, under any
circamstances, use anything to squeeze or clamp on to the center
conductor that might cause damage.

¢. After you move or remove the damaged inner contact fingers and
can insert the inner contact removal tool, go to step 3.

A-8 Coliet



Slotiess

Figure A-9. Inserting the Removal Tool

Figure A-10. Moving a Damaged Finger

Collet A-8




Slotless

A-10 Collet

Step 2

If one or more of the inner contact’s fingers are broken, you must
remove that finger before you remove the entire inner contact:

a. Under magnification, look down inside the inner contact and
locate the broken finger or fingers.

The fingers may have already fallen out. If so, continue with step
3.

b. If you can see the broken fingers inside the inner contact, turn the

device upside down and gently tap on it (see Figure A-11).

Using this gentle tapping, try to force the broken fingers to drop
out or at least move forward far enough so that you can remove
them with the tweezers (see Figure A-12). Do not, under any
circumstances, use anything other then gentle tapping.

c. After you remove the broken inner contact fingers and can
carefully insert the inner contact removal tool, go to step 3.



Slotless

Figure A-11. Freeing a Broken Contact Finger

Figure A-12. Removing & Broken Contact Finger

Collet A-11




Slotless

Caution

A-12 Collet

Step 3

H the inner contact is pushed inward and no longer makes contact
with the mating connector’s male pin, you must remove and replace
the inner contact:

a.

Under magnification, insert the removal tool into the damaged
contact far enough so that it touches the bottom of the inside of
the inner contact.

. Turn the tool clockwise to engage the tool coupling thread with

the thread on the inside of the contact (see Figure A-13).

. Occassionally the inner contact spins with the tool, preventing the

tool from engaging. If this happens, apply a small amount axial
pressure to the tool and continue to turn it clockwise.

. Once you engage the tool by 2 turns, you can remove the inner

contact. Pull the fool and inner contact straight out away from
the center conductor (see Figure A-14).

Do not damage the center conductor as you remove the inner
contact.

e.

Unthread the broken inner contact from the removal tool and
discard the contact; it cannot be repaired or reused.



Slotless

Figure A-13.
Threading the Ramoval Tool into
the Inner Contact

Figure A-14. Removing the Inner Contact
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Inspecting & Cleaning
A Center Conducior

Siotless

inspecting

1.
2.

Under magnification, inspect the center conductor for damage.

Refer to Figure A-15. Is the center conductor gouged? Does it
have any imperfection that would interfere with the insertion

of a new inner contact? If so, you must return the device to
Hewlett-Packard for repair; you cannot repair a center conductor
with either kit.

If the center conductor is undamaged, or if the damage is too light
to affect device performance, clean the center conductor.

GOUGE SCRATCH

Figwe A-15. Damaged Center Conductor

Cleaning

1.
2.

Under magnification, look for loose dirt or metal particles.

Using foam swabs and isopropyl alcohol, clean the center
conductor.

Using a source of dry air or nitrogen, blow out the hole in the
center conductor; be sure that all the alcohol evaporates,

Now you can insert a new inner contact into the clean center
conductor.

Collet A-15



Slotless

Inserting an
Inner Contact

Caution 0

A-16 Coliet

When you install a replacement inner contact, be careful handling
the replacement parts. These parts are fragile until they are inside
the center conductor; do not squeeze or misuse them in any way.

1.

Using tweezers, carefully pick up a new inner contact by its
small-diameter end {away from the fingers, see Figure A-16). Do
not use excessive pressure. Holding the contact by the fingers will
damage it.

DO NOT GRASP AT
GRAB HERE THIS END

Figure A-16. Holding the Inner Contact Properly

. Under magnification, carefully insert the insertion tool into the

new inner contact until it hits bottom. Do not use the removal
tool (with the threaded end) to insert the inner contact, or you
may damage the new inner contact.

. Let go of the contact with tweezers and slowly insert the contact

into the center conductor (see Figure A-17). As you install the
contact, its fingers compress and the force required to insert it
first increases and then decreases. When the insertion force begins
to decrease, do not push too hard or you may damage the new
inner contact or center conductor.

At the point that the contact snaps into place, stop pushing.

. Carefully withdraw the insertion tool from the inner contact.

. Under magnification, visually inspect the assembly and make sure

the inner contact is properly installed (see Figure A-18).

Never apply either lubricant or adhesive to an inner contact.




Slotless

Figure A-17. Instailling 2 New Inner Contact

TOUCHING HERE

=
/

_/

CROSS SECTION

Figure A-18. Inspecting the Instaliation
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Siotiess

Testing a After you install a new inner contact, you must test it using the tools
Slotless Contact  provided in the repair kit.

1. Using a foam swab and alcohol, clean the testing tool.

2. Under magnification, carefully install the testing tool in the
slotless contact assembly (see Figure A-19).

3. Repeat step 2 two more times.

4. Inspect the inner contact, If the fingers are damaged, remove and
replace the inner contact.

5. Insert the testing tool.

6. With the testing tool inserted, turn the device upside down so
that the testing tool hangs by the grip of the slotless contact.

7. Hook the testing weight to the testing tool.

If the contact has the proper minimum retention force, it does
not lose its grip.

8. Remove the testing weight.
9. Remove the testing tool.
10. Visually inspect the slotless contact.

11. If you see any dirt or metal particles, clean the contact using
alcohol and foam swabs.

12. The clean, precision slotless connector is ready for use.

A-18 Collet
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Figure A-19. Inserting the Testing Tool

«q

~ Figure A-20. Testing the Retention Force of the Contact

Collet A-19







Accessories & Cleaning Supplies

Adapters Table B-1 lists many of the adapters available from Hewlett-Packard.
Use adapters for the following reasons:

& To reduce wear on an expensive or difficult to replace connector.
m To change the connector interface.
® When you measure a coaxial device that has an SMA connector.
SMA connectors are:
r Not precision mechanical devices.
o Not designed for repeated connections.
o Quickly worn out.
r1 Easily out of specification.

o Potentially destructive (because of the previous characteristics).

Accessories & Supplies B-1



Adapters

Precision 7 mm

The HP 85130B Adapter  This adapter kit interfaces NMD-3.5 mm tests ports to 7 mm devices.
Kit

Directional Bridges If you measure devices with SMA connectors at frequencies from
0.01 to 18 GHz, and can tolerate a slight loss in directivity, use a
7 mm directional bridge and 7 mm-to-3.5 mm adapters. The larger
7 mm connector is more durable than a 3.5 mm connector, and the
adapters protect the bridge connectors.

Figure B-1 shows the typical directivity of HP 85021/27 directional
bridges with and without connector-saver adapters.

S 0

Z

ro®

BRIDGE WITH CONNECTOR SAVER (TYPICAL) P
35 | Lo

é ug el R

g BRIDGE ONLY {SPECIFICATION)

5w

o 2 ¥ 8 12 18 20 265

FREQUENCY (GHz)
Figure B-1. Typical Directivity Using Connector-Saver Adapters

FPrecision 3.5 mm

Directional Bridges If you measure devices with SMA connectors at frequencies from
0.01 to 26.5 GHz, and can tolerate a slight loss in directivity, use
a 3.5 mm directional bridge and 3.5 mm-to-3.5 mm adapters. The
adapters protect the bridge connectors.

Figure B-1 shows the typical directivity of HP 85021/27 directional
bridges with and without connector-saver adapters.
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Adapters

Precision 2.4 mm

PSC 2.4 mm

2.4 mm-to-2.4 mm Adapters

Use high-quality precision adapters, sometimes called “connector
savers,” when you make more than a few connections. This protects
the port connector from wear and accidental damage, and you need
replace only a worn adapter.

Table B-1 lists 2.4 mm-to-2.4 mm adapters.

3.5 mm-to-2.4 mm Adapiers

Using 3.5 mm-to-2.4 mm adapters (listed in Table B-1), you
can connect a device or cable that has a precision slotless 2.4
mm connectors to a device or cable that has a precision 3.5 mm
connector.

You can order other P§C-2.4 mm adapters, this section describes
only the most frequently used.
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Part Numbers

Table B-1. Cleaning Supplies and Accessorles

Item

HP Part or
Model Number

PSC-Nyy) to PSC-Nyy

85054-60037

PSC-Nipy to NMD-3.5 mm

85054-60030

PSC-Nepy to NMD-3.5 mm

85054-60029

SMA(my to SMA 4, 1250-1159
SMA(sy to SMA(y 1250-1158
3.5 Mgy to 3.5 mmgm) 1260-1748
3.5 mm(y,) to 3.5 mmy) 1250-1750
3.5 mmyyy to 3.5 mmyypy 1250-1749
3.5 mmgy,) to 2.4 mmyy,) 11901A

3.5 iy, to 2.4 mmgg 11901C

3.5 mmyyy to 2.4 mmyp 11901B

3.5 mmyyy to 2.4 mmy,y,) 11901D

3.5 mmy ) to NMD-3.5 mmy g 85130-60006
NMD-3.5 mmyyy to P3C-3.5 mmy g 85130-60005

NMD-3.5 mmyy to NMD-2.4 mmyq,

85130-60010

PBC-3.5 mimyyy to NMD-2.4 mimgy)

85130-60011

2.4 num(yy) t0 2.4 my 11900A
2.4 mmn(,,) to 2.4 mmyy, 11900C
2.4 mmg) to 2.4 mmyy) 119008
NMD-2.4 miny gy to NMD.2.4 My | 85130-60015
NMD-2.4 mmyy to P5C-2.4 mmyqy 85130-60016
Bridge Connector-Savers
3.5 mm(y €0 3.5 M) 85027-60002
3.5 mny,) to 3.5 mmyyy 85027-60003

Item HP Part or
Model Number
Cleaning Supplies
Compressed Air 8500-5262
99.5% Isopropyl Alechol (8 oz) 8500-0559
99.5% Isopropyl Aleohol (30 ml) 8500-05344
Foam Swabs (500} 9300-1270
Alcohol Wipes 92193N
Lint-free Cleaning Cloth 9310-4242
Adapters
7 mm to 7 mm 85050-60005
7 mm to type-Nim) 11525A
7 mm to type-Ny) 11524A
7 mm to PSC-N 85054-60031
7 mm to SMA(my 115334
7 mm to SMA(p E1534A
7 mm to 3.5 mm(y) 1250-1746
7 mm to 3.5 mmyy 1250-1747
7 mm to NMD-3.5 mmm 85130-60003
7 mm to 2.4 mmyy, 11902A
7 mm to 2.4 mmy 119028
7 mm to NMD-2.4 N 1) 85130-60014
Type-Nim) to Type-N(m) 1250-0778
Type-Nepy to Type-Npy 1250-0777
Type-Nim) to SMA(m) 1250-1636
Type-Nisy to SMAp, 1250-1562
Type-Nigy to SMAy, 1250-1772
Type-N(m) t0 3.5 mimymy 1250-1743
Type-Ni,) to 3.5 mmyy) 1250-1744
Type—NU) to 3.5 o1y 1250-1745
Type-Nip) to 2.4 mmyp, 11903A
Type-Nip)y to 2.4 mmyy, 119030
Type-Nyp) to 2.4 mmyy 119038
Type-Nipy to 2.4 mmy 11903C
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Table B-1. Cleaning $Supplies and Accessories {coniinued}

Part Numbers

Item

HP Part or
Model Number

Item

HP Part or
Model Number

Connector GGage Kits

Open-End Wrenches

7 mame 85050-80012 7 mimn 8710-1761
Type-N 85054-60049 1/4-in B720-0014
SMA(m) 11752C Opt 001 3/4-in 8720-0011
SMA 11752C Opt 002 5/16-in 8720-0015
3.5 mm 117520 11/32-in 8720-0018
3.5 g 1175207
3.5 mmggy 11752DY Spanner Wrench
2.4 mm 117528 NMD-2.4 mm or NMD-3.5 mm (8513-20014
2.4 I 1) 1175287

Miscellaneous Items
24 mm“) 11752EY

Collet Extractor Tool

50360-80012

Connector Centering Beads

3.5 mm Slotless Contact Repair Kit

850528 Opt K11

Type-N

85054-80028

7 mm Slotless Contact Repair Kit

850548 Opt K11

6-Slot Collet 85050-20001
8.5 mm £5052-20007 Coaxial & Waveguide 5954-6401
2.4 mm 85056-20001 Measurement Accessories Catalog

Support Materials Organization 53181.1930

Protective End Caps Materials Handling and
Packaging Guide

7 rum 1401-0123 "

2.4 mm Adapters and Calibration 11900-9603
Type-Niy) 1401-0124 Accessories Operating Note
Type-Nyy 1401-0225 Grounding Wrist Strap 9300-1367
SMA (), 3.5 mm(y,), and 2.4 mamy ) | 1401-0208 5 ft Wrist-Strap to Table-Mat 9300-1980

Grounding Cord

SMA(p), 3.5 mmyyy, and 2.4 mmyy, 1401-00202

2 x 4 ft Conductive Table Mat & 9300-0797
NMD-3.5 mm and NMD-2.4 mm 1401-0214 15 {t Ground Wire

EDS Heel Strap 9300-1169

Torque Wrenches Hard-Surface Conductive Floor Mat

3/4-in 136 N-cm (12 in-1b) 8710-1766 4x 5t 921754
5/16-in 56 N-cm (5 in-1b) 8710-1582 Ix4ft 92175C
5/16-in 90 N-cm (8 in-1b) 8710-1765 Soft-Surface Conductive Floor Mat
20 1m 90 N-can (8 in-1b) 8710-1764 Ax 8t 921758
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index

2

2.4 mm connector
adapters, B-2
cleaning, 2-9
connecting, 3-44
description, 1-3
frequency range, 1-1
gaging techniques, 3-4, 3-32-33
grades, 1-3
mechanical inspection, 3-31
part numbers, B-4
toothpick diameter, 2-8
visual inspection, 2-2

3

3.5 mm connector
adapters, B-2, B-3
cleaning, 2-9
collet, A-1
connecting, 3-42
connecting to SMA, 3-42
description, 1-2
frequency range, 1-1
gaging techniques, 3-4, 3-26-30
junction performance, 3-42
mechanical inspection, 3-2b
toothpick diameter, 2-6
visual inspection, 2-2

7

T mm connector
adapters, B-2
cleaning, 2-7
collet, A-1
connecting, 3-40
description, 1-2
frequency range, 1-1
gaging techniques, 3-4
mechanical inspection, 3-8
visual inspection, 2-2

A

accessories, B-4
accuracy, connector gage, 3-2
adapter

ISR R

2.4 mm, B-2

3.5 mm, B-2, B-3

T mim, B-2

kit, B-2

part numbers, B-4

types, B-1
air, compressed. See compressed air
aleohol

contamination, 2-5
part numbers, B-4
use, 2-6

wipes, B-4

B

bead. See centering bead
bridge

adapters, B-4

connector savers, B-2, B-4
burnishing, 2-3
by-product particles, 2-4

C

cap. See end cap
center conductor
cleaning, A-15
inspecting, A-15
centering bead
part numbers, B-4
use, 3-3
checking alcchol, 2-5
cleaning connectors, 2-5
cleaning supplies, B-4
collet
connector, A-1
extractor tool, B-4
inserting, A-16
inspecting, A-2, A-6
part numbers, B-4
removing, A-2, A-4, A-8
reparing, A-5
replacement, A-1
replacement kit, A-4
replacing, A-2
slotless, A-1, A-4
slotted, A-1
testing, A-18

index-t



types, A-1
compressed air

part number, B-4

use, 2-6, 2-7
conductive mat. See mat
conductor. See center conductor

connector. See specific connector type

centering bead, 3-3, B-4

cleaning, 2-5

collet, A-1, B-4. See also collet

connecting, 3-34

disconnecting, 3-39

end cap, B-4. Sec alse end cap

frequency range, 1-1

gage. See gage

gage part numbers, B-4

gaging, 3-4

general recommendations, 1-1

grade, 1-3

handling, 1-6

mechanical inspection, 3-1

replacement kit, B-4

savers, B-4

storing, 1-6

type, i-1

visual inspection, 2-1, 2-2

when to gage, 3-1
connector collet. See collet
connector end cap. See end cap
connector gage. See gage
contact seperation, effects of, 3-13

D

dents, 2-3
description
2.4 min, 1-3
3.5 mm, 1-2
752 type-N, 1-2
7 mm, 1-2
NMD-2.4 mm, 1-4
NMD-3.5 mm, }-3
PSC-2.4 mm, 1-4
PSC-3.5 mm, 1-3
PSC-N, 1-2
SMA, 1-3
standard type-N, 1-2
type-N, 1-2
dialectric protrusion, 3-18
discharge, electrostatic. See ESD
documents, part number, B-4

index-2

E

effects of contact seperation, 3-13
electrostatic discharge. See ESD
end cap

part number, B-4

use, 1-6
ESD, 1-5
extractor tool

part number, B-4

use, A-2

F

floor mat. See mat)|
use, 1-5

foam swabs, B-4

frequency range, 1-1

G
gage
accuracy, 3-2
part numbers, B-4
type, 3-2
types, 3-2
use, 3-4
when to, 3-1

gaging techniques. See specific connector type

grade, 2.4 mm connector, 1-3
grounding
heel strap. See heel strap
mat. See mat
wrist strap. See wrist strap

H

handling connector, 1-6
heel strap
part numbers, B-4
use, 1-5

inner contact, inserting, A-16
inserting inner contact, A-16
inspection

mechanical, 3-1

visual, 2-1
instrument grade connector, 1-3
isopropyl. See alcohol

M
male pin, SMA, 3-18
mat
part number, B-4
use, 1-5

materials handling and packaging guide, B-4
measuremnent accessories catalog, B-4



metal particles, 2.4
metrology grade connector, 1-3

N

NMD-2.4 mm connector
description, 1-4
visual inspection, 2-2
NMD-3.5 mm connector
connecting, 3-42
description, 1-3
visual inspection, 2-2
o
open-end wrench. See wrench
operating note, part number, B-4

P

particles, 2-4
part numbers, B-4
precision 7 mm. See 7 mm
precision slotless connector. See PSC
production grade connector, 1-3
protrusion, dialectric, 3-18
PSC-2.4 mm connector
description, 1-4
frequency range, 1-1
gaging techniques, 3-4
visual inspection, 2-2
PSC-3.5 mm connector
description, 1-3
frequency range, 1-1
gaging techniques, 3-4
visual inspection, 2-2
PSC-N connector
description, 1-2
frequency range, 1-1
visual inspection, 2.2
PSC-N mm connector
gaging techniques, 3-4
publications, part number, B-4

R

range, frequency, 1-1
repair, collet, A-1
replacement kit, collet, A-4
replacement parts, B-4
replacing, collet, A-1

S
savers
bridge, B-4
connector, B-4
scratches, 2-2, 2.3

seperation, contact, 3-13
slotless collet. See collet
slotted collet. See collet
SMA connector
cleaning, 2-9
connecting to 3.5 mm, 3-42
description, 1-3
dialectric protrusion, 3-18
frequency range, 1-1
gaging techniques, 3-4, 3-20-25
junction performance, 3-42
male pin, 3-18
mechanical inspection, 3-18
spanner wrench. See wrench
standard type-N connector
description, 1-2
static-safe
practices, 1-5
work station, I-5
storing connector, 1-6
strap, part numbers, B-4
swab. See foam swabs

T

table mat. See mat
use, 1-5
techniques, gaging. See specific connector type
tool. See extractor ool
toothpick, use, 2-6
torque wrench, 3-36-38. See also wrench
type
connector, 1-2
gage, 3-2
type-n connector
gaging techniques, 3-4
type-N connector
754, 1-2
connecting, 3-41
contact seperation, 3-13
description, 1-2
frequency range, 1-1
gaging techniques, 3-14~17
mechanical inspection, 3-10
visual inspection, 2-2

v

visual inspection, 2-1

W

wrench, part numbers, B-4
wrist strap

part number, B-4

use, 1-3

Index-3
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Glossary

HP 8757D

Abort
To cut short or break off an action, operation, or procedure.

Active Channel
The highlighted channel affected by front panel functions.

Address
The identification (represented by a name, label, or number)
for a register, location in storage, or any other data source or
destination (such as the location of a station in a communications
network, or a device on the HP-IB).

ALC
Axn abbreviation for automatic level control, the process of
monitoring and maintaining constant source power output.

Analog
Of or pertaining to the general class of devices of or circuits in
which the output varies as a continuous function of the input.

Annotation
The labeling of specific information on the CRT (such as
frequency or power).

Aperture
The amount of a trace {in percent) on either side of a given point
averaged to perform the smoothing function.

Array
A get of numbers or characters that represents any given function.

ASCII
1. An abbreviation for American Standard Code for information
interchange.

2. A specific format used %o transfer information to and from the
analyzer.

AUX
An abbreviation for auxiliary; refers to rear-panel input.

Binary
1. A method of representing numbers in a scale of two {on or off,
high-level or low-level, one or zero).



2. A compact, fast format used to transfer information to and
from the analyzer.

Bit
The smallest part of information in a binary notation system.

Brightness
See Color Brightness.

Buffer
A storage device used when transmitting information to
compensate for a difference in the rate of flow of information
between two devices.

Bus
One or more conductors used as a path to deliver transmitted
information from any of several scurces to any of several
destinations.

Byte
Eight bits of data representing one character processed as a unit.
Calibration
A process or operation that removes or reduces measurement
erroTs.
Checksum

A summation of digits or bits used primarily for checking
purposes.

Chip
An integrated circuit (IC).

Clamp
To limit a signal at a specific level.

Color
1. That aspect of light sources caused by differing qualities of the
light they emit. The three parameters used to describe color:

a. Intensity (brightness, luminosity).
b. Saturation (color, chromaticity).
c. Hue (tint).

2. A softkey label representing saturation {a color parameter).

Color Brightness
A measure of the intensity (brightness) of a color.

Command
A set of bytes that defines an instrument (or computer)
operation.

HP 8757D



HP 8757D

Controller
1. A device capable of specifving the talker and listeners for an
information transfer.

2. An external computer connected to an instrument to control
its operation.

CPU
An abbreviation for central processing unit. Used to refer to the
A3 assembly or 68000 chip on the A3 assembly.

CRT
An abbreviation for cathode ray tube. In this document, refers to
the display screen.

Cursor
An electronically generated pointer that moves across the trace to
identify point values.

cw
An abbreviation for continuous wave; refers to a single frequency
(rather than a swept frequency).

dB

An abbreviation for decibel. A relative unit of measure.

dBm
An abbreviation for power in decibels in terms of its ratio to 1
mW.

Default
A known set of conditions used by the analyzer in the absence of
user-defined conditions.

Detector
A device used with the analyzer that converts a microwave signal
to a 27.778 kHz signal, which the analyzer can interpret.

Digital
Of or pertaining to the class of devices or circuits in which the
output varies in discrete steps.

Dimension
1. To specify the size of an array.

2. The number of array rows or columns.

Disk

A circular, magnetic storage medium.

Display
1. To show annotation and measurement data on the CRT.

2. The CRT and its associated driver circuits (Al3).



Engage
To activate a function.

Enter
1. The process of inputting information to the analyzer.

2. The hardkey (EnT).

EPROM
An abbreviation for electronically programmable, read-only
memaory.

ESD
An abbreviation for electrostatic discharge.

Firmware
Programs or instructions stored in read-only memory (EPROM).

GDU
Graphics display units.

GSP
An abbreviation for graphics system processor (A14U25); the
central controller for all display processing.

Graticule
An electronically-drawn grid on the CRT.

Hardkey
A front panel key, which engages a single analyzer function or
presents a single menu of softkeys.

Hex
An abbreviation for hexadecimal number system (base 16).

Horizontal Resolution
How closely spaced the analyzer takes horizontal data points over
the full sweep.

HP
An abbreviation for Hewlett-Packard.

HP-IB
An abbreviation for Hewlett-Packard interface bus, HP's
hardware, software, documentation, and support for IEEE-488
and IEC-625 worldwide standards for interfacing instruments.

Hue
1. The dimension of color referred to a scale of perceptions
ranging from red through vellow, greer, and blue, and back to
red.

2. A particular gradation of color; tint; shade.
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IC
An abbreviation for integrated circuit.

IEEE
An abbreviation for Institute of Electrical and Electronics
Engineers.

Initialize
The process that assigns information locations to a disk to
prepare the magnetic media to accept files.

Insertion Loss
The difference between the power measured before and after the
insertion of a device.

Intensity
Brightness; emitting or reflecting light; luminosity.

Interpolate
To determine a value of a signal between to adjacent points by a
procedure or algorithm.

1/0 Path
Input/output path.

Local Lock Out
A condition or command that prevents analyzer front-panel
entries {and disables the key).

Local Operation
To operate manually from the front panel.

Log
Axn abbreviation for logarithm.

Logger
A circuit designed to output = voltage proportional to the log of
an input voltage.

Magnitude
The magnitude of variation in a changing signal from its zero
value. The length of a vector.

Marker
An indicator at a specified frequency point.

Menu
A selection of softkey choices.

Microprocessor Kernel
The devices critical to basic microprocessor operation,



Monitor
Any external display.

Monochrome
Having only one color (chromaticity).

Multisyne
A type of monitor that can synchronize its horizontal sweep to
various freguencies within a specified range.

Nit
The unit of luminance (photometric brightness) equal to one
candela per square meter.

Normalize
To subtract one trace from another to eliminate calibration data
errors or to obtain relative information.

PAL
1. An abbreviation for programmable array logic.

2. A programmable multiple input/output device that outputs a
specific pattern for a given input.

Passthrough Mode
The analyzer mode that allows reception of a controiler’s HP-IB
commands by devices on the analyzer’s system interface bus.

Port
a circuit (or device) input or output point.

Power Calibrator
A 50 Mhz source used only in the HP 8757D scalar network
analyzer option 002 instruments. The power can be precisely
controlled in 1dB increments from +20 to —55dBm.

Preset
1. A pre-defined instrument state (that also runs an analyzer
self-test).

2. The action of pushing the key.

Raster
The process of drawing on the CRT by deflecting an electron
beam rapidly from left to right and relative slowly from top to
bottom.

Reflection
The phenomenon in which a traveling wave that strikes a
discontinuity returns to the original medium.
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Remote
A mode of operation where another device {or computer) controls
an instrument via the HP-IB. In this mode, the instrument front
panel keys are disabled.

Return Loss
The ratio (expressed in dB} between power incident upon and
power reflected from a device. Calculated as —20Log;gp (where p
is the reflection coefficient in magnitude).

RPG
1. An abbreviation for rotary pulse generator.

2. The analyzer front panel knob.

Saturation
The degree of color purity, on a scale from white to pure color.

Scalar
1. A quantity that has magnitude but no phase.

2. A network analyzer capable of measuring only magnitude.

Self-Test
A group of tests performed at power-up (or at preset) that verity
proper instrument operation.

Softkey
A key with a function defined by the current instrument state.

Source
A device that supplies signal power; in this document, refers to a
sweep oscillator or synthesized sweeper.

Sweeper
A signal source that outputs a signal that varies in frequency.

SWR
An abbreviation for standing wave ratio, calculated as (1 + p) +

(1 - p)

Syne .
An abbreviation for synchronization, or synchronized.

Termination
A load connected to a transmission line or other device.

Thrua
An abbreviation for through, used to refer to a calibration
technique.



Tint
A shade of color; hue.

Toggle
To switch states, usually to change a function from on to off, or
off to on.

Transmission
The measurement of the insertion loss or gain of a network or
device.

Transparent
Something that is not visible to the user. Usually a procedure
that occurs without the user’s initiation or knowledge.

Variable
A symbol, the numeric value of which changes either from one
iteration of a program to the next, or within each iteration of a
program.

Vector
1. A quantity that has both magnitude and phase.

2. A network analyzer capable of measuring both magnitude and
phase.

Vertical Resolution
The degree to which an instrument can differentjate between two
closely-spaced signal amplitudes.
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The HP 82335 Family of PC HP-1B
Products for Windows and DOS

Technical Data™

For Vectra Series,
IBM PC, PC-XT, PC-AT
and all IBM compatibles
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Feature Benedit

Full support for Windows and DOS One product aliows you to create instrument
contrel pregrams hased on the mast popular
DS or Windows programming languages.

Over 35 powerful commands Gives the user more flexibility and power
in creating complex instrument control
programs.

HP-IB Interactive Environment Interactively communicate with your HP-1B

devices from Windows,

Dynamic Data Exchange Takes advantage of the Windows Dynamic
Data Exchange protocol. Now you can control
HP-IB devices from any Windows application
using a built-in macro language like Excel or

Word for Windows.
100% tEEE 488.2 compstible Corforms to the SCPI standard.
Peripheral driver Redirect output from serial and parallel ports

to your HP-IB printer or plotter.

*Data subject to change without notice

The HP 823358 is Hewlett-
Packard’s HP-IB interface
produet for PCs. 1t includes an
HP-IB interface card and soft-
ware which will allow you to
inexpensively add instrument
control capability to your Vectra
Series PC or IBM PC/XT/AT
compatibie. The HP? 823358
includes support for instrument
eontrol in both the Windows
and DOS environments utilizing
all the most popular PC
programming languages.

Four Ways to

Control HP-IB Devices

The HP 823358 lets you include
HP-IB instrument control
commands in PC languages like
BASIC, Pascal, C and all
Windows based languages that
support DLL's; Windows software
development environments

like ToolBook and Within
Technology’s Realizer; and
Windows macro languages like
Microsoft Excel and Microsoft
Word for Windows. You can also
interactively control your HP-1B
bus with the HP-IB Interactive
Environment for Windows,

The HP 823358 is compatible
with the IEEE 488.2 standard,
s0 it also conforms to the SCPI
standard {(Standard Commands
for Programmable Instruments.



Commands and Configuration

Command Listing

Twelve commands allow you to enter and output
ASCII strings, real numbers and arrays of real
numbers. They are:

ENTER - Reads a single real number from a devicel2
ENTERA - Reads an array of real numbers.]?

EMTERAB - Used to enter unformatted data compatible
with the IEEE 488.2 binary data format.b23

ENTERB - Used to enter data in any format your device can
1.2
use. b

ENTERF - Reads from a device and places all received data
into a file.1:2

ENTERS - Reads a character string from a device. b33
QUTPUT - Outputs a real number to a specified device 1.2

QUTPUTA - Outputs an array of real numbers to
a device. 12

QUTPUTAB - Use& to output unformatted data compatible
with the IEEE 488.2 binary data format.}?

QUTPUTB - Used to cutput data in any format you
desire. b2

QUTPUTF - Qutputs the contents of a file to a device or
interface. -2

QUTPUTS - Qutputs an ASCII string to a device. 123

The following commands provide access to individu-
al control lines and bus commands. They are:

ABORT - Aborts all interface activity.123
CLEAR - Returns a device to a known state.l??

CONTROL - Sets certain status conditions of the
interface.t:?

DMA - Used to set up DMA transfers (Not available for
Windows programming).’

EQ! - Enables/disables the end-or-identify (EOT) mode for
transfering data.b23

= ecommand available for DOS
2 = command available for Windows programming via the HPIB DLL
3 = command available for use with the HP-IB DDE Server.

When used in a program, the commands are prefaced with
10 as in IOENTER for DOS programming or Hpib as in HpibEnter
for Windows programming).

EOL - Used to define the end-of-line (EQL) string for out-
}}E}L.E’Q’S

FASTOUT - Enables or disables high speed timing when
outputting data. &2

GETTERM - Determines the reason for a read
termination. 32

LLOCKOUT - Used to send a local lockout (LLO) to disable
front panel operation. %2

LOGAL - Enables device front panel operation. 124

MATCH - Used to define the character .tha}t terminates the
ENTERS and ENTERAB commands. 127

PASSCTL - Passes active control to another deviee. 2
Not supported with QBagsic.

PEN - Causes an SRQ to generate an interrupt in BASIC
(Not available for Windows programming’.i Supported
with GWBASIC and QuickBASIC only.

PPOLL - Performs a parallel poll:2

PPOLLC - Used to prepare an instrument for a
parallei poli command.12

PPOLLU - Used to unconfigure an instrument for a parallel
poll 12

REMOTE - Used to place a device into its remote mode. 23

REGUEST - Sets up a serial poll status byte and can assert
the SR@ line.1.2 Not supported with QBasic.

RESET - Sets the interface to its power-up state, 123
SEND - Sends user-spectfied HP-IB commands.b?
SPOLL - Performs a serial poll of & device. 123
STATUS - Determines the status of the busg. 122

TAKECTL - Takes active control from the currently active
controller.1,4 Not supported with QBasic.

TIMEOQUT - Sets a timeout value.b23

TRIGGER - Triggers a devicel->?

Windows Specific Commands

HpibOpen - Used to cpen the interface for use by a
Windows application.

HpibClose - Used to close the interface so it can be used by
other Windows applications,

HpibGeiVersion - Returns the version number of the DLL.



The HE-1B DDE Server

The HP-IB DDE Server allows
you to control your HP-1B inter-
face and devices from most
Windows applications that sup-
port the DDE protocols, and has
a built-in macro language, like
Microsoft Excel and Word for
Windows.

The HPIB.DLL and Windows
Software Development
Environments

Windows software development
environments like ToolBook,
Realizer and Objectvision can
call external Dynamic Link
Libraries. This means you can
create your own Windows instru-
ment control programs using the
HP 823358 HPIB.DLL.

Printers and Plotters

The HI? 823358 includes the HP-
1B peripheral driver. This HP-IB
peripheral driver alfows you to
redivect output from both COM
{serial} and LPT (parallel} ports to
an HP-IB printer or plotter,

System Requirements

For DOS operation, the

HP 823358 must have at least
256 Kbytes of system memory
available and be running DOS
3.1 or higher.

For Windows operation, your
PC should be at least an 80286
microprocessor (an 80386 is rec-
ommended for fagter Windows
operation), have Windows 3.0 or
later installed, have at least 2
Mbytes of system memory
installed (4 Mbytes is recom-
mended for faster windows oper-
ation) and be running DOS 3.1
or higher.

*DOS and Microsoft are registered

trademarks of Microsoft Corporation.

*HPIB disk and tape support and HP PC
Instrument support have been removed and
are not supporied.

Supported DOS Languages

Vectra BASIC 311,322
GW BASIC 311,322
BASICA 311,322
Microsoft QuickBASIC 48,45
Microsoft Compited BASIC 864,7.0,7.1
Microsoft Pascal 332,40
Microsoft G 44,50,5.1,60
Microsoft Quick C 1.01,20,25
Microsoft Quick C/MASM 201,25
Micresoft VB/DOS 1.0
Microsoft §/C++ 1.0

Microsoft Visual C/C++ 10
Microsoft QBASIC 1.0, 1.1

Borfand Turbo Pascal 5.0,55,60,78
Borlend Turbo £ 2.0

Borland Turbo C++ 1.0

Borland C++ 2.0
Supported Windows

Languages (all revisions)

Any language that can use a DLL such as:
Microsctt Visual Basic

Misrosoft C/C++

Microsoft Quick C for Window

Microseft Software Developers Kit
Borland Turbo Pascal for Windows
Borland C/C++

Note: The 823358 HP-1IB for
Windows and DOS is not
required for operation of HP’s
Instrument BASIC for Windows.
Instrament BASIC for Windows
has the HP-IB Dynamic Link
Library built-in. Instrument
BASIC for Windows users will
need o purchase the 823351
HP-IB interface card if they do
not already own one.

HP-IB Cables

HP 10833A 1 Meter HP-IB Cable
HP 10833B 2 Meter HP-IB Cable
HP 10833C 4 Meter HP-IB Cabla
HP 108330 5 Meter HP-1B Cable

The HP 8233518 for Windows
and DOS comes with an HP-IB
interface card, the HP-1B soft-
ware for Windows and DOS on
both 5.25" and 3.5" media, the
HP-1B Peripheral Driver, manu-
als and quick reference card.
List Price $525

The HP 823350 for Windows
and DOS includes all of the above
except the HP-1B interface card.

List Price $165

The HP 823351 includes the
HP-IB interface card and instal-
lation manual,

List Price $395

Same-day shipment
from HP DIRECT &

Call 1-800-452-4844 Ext:2946
today to order the HP 82335
Family of PC HP-IB products for
Windows and DOS. Call between
9 am and 5 pm (your time) and a
Hewlett-Packard Sales Consul-
tant will assist you.

Order before 4pm, and we wiil
ship the same day at no extra
charge. Overnight shipment is
also available for a nominal fee.

Order Now!



We accept purchase orders,
VISA, MasterCard, and American
Express; or you can open an

HP DIRECT % account in min-
utes by phone. And of course,
your purchase is backed by a
60-day money-back guarantee,
and it is warranted against

all defects. - 4

Keep in touch

When you place an order, ask for
a free copy of the HP DIRECT®
Instruments Now Catalog, which
has a wide variety of Hewlett-
Packard test and measurement
instruments and accessories, all
available for fast shipment from
HP DIRECT &,

If you need to take a
closer lock...

Call 1-800-452-4844, Ext:7502
to recieve two application notes
on the HP 82335 Family of PC
HP-1B products.

Also available from Hewlett-
Packard for yvour PC:

Instrument BASIC for
Windows

Interactive Test Generator Ef

If you are interested in informa-
tion on these HP test and mea-
surement products, call 1-800-
452-4844, Ext: 7502, Just let us
know which yvou are interested
in, and we will send the informa-
tion to you right away.

HEWLETT
PACKARD

D

For more information, call vour
local HE? sales office listed in

yvour telephone directory or an HP
regional office listed below for the

location of your nearest sales office.

United States of Americat
Rockville, MD
(301) 670 4300

Rolling Meadows, IL
(708} 255 9800
Fullerton, CA

(714) 999 6700
Atlanta, GA

(4043 985 1500

Canada:
(416} 678 9430

Japan:
(8113) 3335 8192

Latin America:

Miami FL

(305) 267 4245/ 4220
Australia/New Zealand:
(03 895 2895

Far East;
Hong Kong
(852) 848 7070
Korea

(2 769 0800
Taiwan

(2) 717 9524
Singapore
(65) 291 8b54
India

{11) 680 355
PRC

{1y 505 3888

In Europe, Africa and Middle East,
please call your local HP sales
office or representative:

Austria/East Central Europe:
(0222) 2500-0

Belgium and Luxembourg:
(02) 761 31 11

Denmark:
45 99 10 00

Finland:
(90) 88 721

France:
(1) 69 82 85 00

Germany:
(06172) 16 ¢

Greece:
(01) 68 96 411

Ireland:

(01) 284 4633
Israei:

(03) 5380 333
Italy:

(02) 92 122 241

Netherlands:
(020) b47 6669

Norway:
(67} 159 T0O

Portugal:
(11) 301 73 30

South Africa:
(011} 808 1000

Spain:
900 123 123

Bweden:
(08} 70 20 00

Switzerland: - .
(0B7) 81 21 11 b

Turkey:
(043 125 83 13

UK.
(0344 362 867

For countries not listed, contact:
Hewlett-Packard

International Sales Branch

Geneva, Switzerland

Tel: +431-22-780-4111

Fax: +41-22-780-4770
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