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CERTIFIGATION

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 Bureau of Standards, to the extent allowed by the
Bureau's calibration facility, and to the calibration facilities of other International Standards
Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of delivery. 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 HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP
from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute its
programming instructions when properly instalied on that instrument. HP 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 mainte-
nance.

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 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 Hewletl-Packard Sales and Service Office. Addresses are
provided at the back of this manual,
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SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation. This product
has been designed and tested in accordance with
international standards.

SAFETY SYMBOLS

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 Con-
tents).

7 Indicates hazardous voltages.

Indicates earth {ground) terminal.

The WARNING sign denotes a
hazard. It calls attention to a pro-
cedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a WARNING sign until
the indicated conditions are fully
understood and met.

WARNING |

rrpmmpspmpeg The CAUTION sign denotes a

¢ CAUTION § nazard. it calls attention to an

TPPPSRRRNEES operating procedure, practice,
or the like, which, if not correctly
performed or adhered to, could
result in damage 1o or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

SAFETY EARTH GROUND

This is a Safety Class | product (provided with a
protective sarthing terminal). An uninterruptible
safety earth ground must he provided from the
main power source to the product input wiring ter-
minals, 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 uniniended operation.

BEFORE APPLYING POWER

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

i this product is to be energized via an auto-
transformer make sure the common terminal is
connected to the neutral (grounded side of the
mains supply}.

SERVICING

WARNING
Any servicing, adjustment, maintenance, or
repair of this product must be performed only
by qualified personnel.

Adjustments described in this manual may be
performed with power supplied to the product
while protective covers are removed. Energy
avaifable at many points may. if contacted,
result in personal infury.

Capacitors inside this product may still be
charged even when disconnected from their
power source.

To avoid a fire hazard, only fuses with the
required current rating and of the specified
type (normal blow, time delay, etc.} are to be
used for replacement.




HP B757C OPTION 001 SCALAR NETWORK ANALYZER

POWER CABLE* HP-IB INTERFACE CABLE

*Power cable/plug supplied depends on couniry of destination. Refer to Section 2 for part number information.

Figure I-1. HP 8757C Option 001 Scalar Network Analyzer and Accessories Supplied
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INTRODUCTION

This operating manuai contains installation and operation information for the HP 8757C and HP 8757E
Scalar Network Analyzers. This manual is part of a 2-manual set that also includes a service manual for
performance tests, adjustments, and service. See “Replaceable Parts’ in the service manual for part
numbers to crder additional manuais. The two manuals are availabie separately or as a set.

ANALYZER SIMILARITIES

The HP 8757E analyzer provides the critical elements of scalar network measurements: frequency
coverage, measurement accuracy, and speed. The HP 8757C analyzer provides all the capabiiities of
the HP 8757E, plus additional features and enhancements. This manual setis written to apply to both
the HP 8757C and HP 8757k analyzers.

5, 1y 3 tabie, text that i HP
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MANUAL SET ORGANIZATION

The text in this manual is organized as follows:
a. Title page and warranty statement.

b. Table of Contents: This is alist of all primary and secondary headings. A list of illustrations and
tables follows.

c. Section 1. General Information: This section includes a brief description of the instrument and
available options, safety considerations, accessories supplied, and tables of specifications and
supplemental performance characteristics.

d. Section 2. Instaliation: This section provides information for initial inspection, preparation for
use, line voltage and fuse selection, connectors and cables, rack mounting, interconnections with
sources and with external monitors, storage, and shipment.

e. Section 3. Operation: This section is divided into three subsections: Local QOperation,
Remote Operation, and In Case of Difficulty. Firmware revision history can also be found in this
section,

Local Operation contains feature descriptions of the analyzer, softkey menu structure maps, and
instructions for typical measurements.

Remote Operation provides information on remote operation of the analyzer with a controller. The
programming notes identify programming commands and provide example programs to demon-
strate remote control of the analyzer.

in Case of Difficulty provides first-line problem identification and troubleshooting information.

f.  Cennector Care: This part of the manual contains a separately bound guide to care and ¢cleaning
of microwave connectors. :

g. Glossary and Index: The "Glossary” contains definitions of terms that are unique to the manual
or that require special understanding. The “Index’' is an alphabetized subject guide to the manual.

The separate service manual is organized as follows:
a. Title page and warranty statement,

b. Table of Contents: Thisis a list of all primary and secondary headings. A list of illustrations and
tables follows.

¢. Section 4. Performance Tests: This section contains tests to verify that the instrument per-
formance meets the specifications listed in table 1-1 in “General Information’.

d. Section 5. Adjustments: This section provides information required to properly adiust and
align the instrument after repair or replacement of an assembly.

e. Section 6. Repiaceabie Parts: This section provides lists and illustrations of all replaceable
paris and assemblies in the instrument. Ordering information is provided.

f. Section?. Manual Backdating: This section contains backdating information required to make
this manual compatible with earlier shipment configurations of the instrument.

g. Section8. Service:r This sectionsupplies informationtotroubleshootand repair the instrument.
An overall block diagram Is provided, and each assembly is documented separately with a circuit
description, schematic diagram, component locations diagram, and troubleshooting information.

h. index: This is an alphabetized subject guide to the manual.

1-2 General Information HP 8757C/E



INSTRUMENTS COVERED BY MANUAL

This manual applies directly to any HP 8757C/E with a serial number prefix listed on the title page. The
serial number plate, shown in Figure 1-2, is attached to the rear panel of the analyzer.

SERIAL NUMBER
Ww—_&—mﬁ
PREFIX SUFFIX

CAGTORY ( SER 1234A 12345 }
INSTALLED

OPTIONS oPT 000

(IF ANY) Ki

Figure I-2, Typical Serial Number Plate

Other analyzers differ from those covered directly by this manual. Those differences are documentedin
the “"Manual Backdating” section of this manual.

The titte pages of both manuals show a microfiche part number. This number can be used to order 10-by
15-centimeter (4-by B-inch) microfiim transparencies of the manual set.

SAFETY CONSIDERATIONS

This product has been manufactured and tested in accordance with international safety standards.
Before operation, review this product and related documentation for familiarity with safety markings
and instructions. A complete listing of safety considerations is provided at the end of this section and
also in the service manual.

SPECIFICATIONS

Instrument specifications are listed in table 1-1. These specifications are the performance standards
against which the analyzer is tested. Table 1-2 lists supplemental performance characteristics. These
are not specifications but indicate typical, non-warranted performance parameters of the instrument.

HP 8757C/E General Information
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ANALYZER DESCRIPTION

The HP 8757C/E is a microprocessor-based receiver capable of making scalar (magnitude only)
reflection and transmission measurements. The frequency range is determined by the external detec-
tors used. The raster display provides high resolution for viewing measurements,

Eignt CRT attribuies, such as the grid, the measurement traces for each channel, anc} the labels,
are shown in various factory-defined colors. The hue, safuration, and color intensity are adjust-
abte for each of these CRT attributes.

The analyzer is capable of driving both the infernal dispiay and one external monitor s,aimu
an w;;sw%g Color or monochrome monitors can be used, provided thal they are compatible wit
the analyzer's scan rate and video levels,

The analyzer can control external printers, plotters, and sources through the 8757 System Interface. A
printer and plotter buffer speeds measurements by returning control to the analyzer while data is
printing.

(P

£

inctrument states and calibratinn date can be siored o and recalied from exdermnal disks.

Four (iwo in the HP 8757E) independent but identical measurement channels, aliow simultaneous
measurement and viewing of measurement parameters. Three detector inputs (A, B, and R) accept AC
or DC detected signals from detectors or bridges.

hie Option 007 has Towr detector nputs {ﬁa B0, and B o process AD and B0 detecied signals.

The analyzer is locally operated by front panel controls and by menu selection using softkeys adjacent
to the CRT. The analyzer is programmable over the Hewlett-Packard Interface Bus (HP-IB). (HP-iB is
Hewlett-Packard's hardware, software, documentation and support for |EE-488 and 1EC-625 world-
wide standards for interfacing instruments.) On-screen graphics can be generated using a subset of
Hewleit-Packard Graphics Language (HP-GL). See “Remote Operation” for a list of commands and an
example program,.

i-4 HP 8757C/E General Information



AC and DC Detection

The HP 8757C/E uses either AC or DC detection technigues in conjunction with its deteciors. The AC
detection mode provides very stable measurements, even with temperature variations and RF inter-
ference. Use DC detection for modulation-sensitive devices, such as nonlinear amplifiers and narrow-
hand filiers; and for devices that cannot be modulated, such as osciliators.

In AC detection, an RF or microwave signal is amplitude modulated with a 27.778 kHz square wave,
providing the stimulus to the device under test. The output signal from the device under test is then
detected by a compatible detector, and the analyzer filters, digitizes, and displays the response on the
CRT. A 27.778 kHz modulation signal is available fromthe rear panel of the analyzer to drive an external
modulator for a source without internal amplitude modulation capability.

in DC detection, an unmodulated, continuous wave (CW)} signal provides the stimulus to the device
under test. This signal is rectified by the detector and then transformed into an AC detectable signal.
The transformation is accomplished by the detector’s chopping and sampling circuitry. The rectified
signal is chopped at 27.778 kHz and made to resemble a square wave.

Hewlett-Packard Interface Bus

The HP 8757C/E is factory equipped with a remote programming interface using the Hewlett-Packard
Interface Bus (HP-1B). Remote operation of the instrument allows you the same control of the
instrurment as with local operation, except for control of the power line switch and internal tests.
Remote control is maintained by a controller that sends commands to and receives data from the
analyzer using HP-1B. A tutorial description of HP-1B is available from Hewlett-Packard. See ''Replace-
able Parts” for ordering information. See also “Remote Operation”, which describes the HP-IB
capabilities of the analyzer.

8757 System Interface

The analyzer can control a plotter, printer, or source through the 8757 System Interface, in local and
remote operation modes. A separate interface connector for the 8757 System Interface is located on
the analyzer rear panel. Itis a dedicated HP-IB port used exclusively by the analyzer. Do not connect a
controller to this connector. Instruments are connected to the 8757 System Interface with HP-1B
cables.

OPTIONS AVAILABLE
The following analyzer options are available:

Gk

Option 001, Fourth Detector input

The Option 001 is supplied with four front panst detector inputs (A, 8, ©, and B

7
el

Gtion 802, HP-18 Disk Dirlve

The Ootion 802 adds one HP 81220 3.5 inch Dual Disk Drive and one HP 108334 1 m (3.3 1) HP-3
capie.

HP 8757C/E . General Information

1-5



1-6

Option W30, Extended Service

Option W30 adds two additional years of return to Hewlett-Packard hardware support following the first
year of warranty. Option W30 can be ordered at the time of sale only. Instruments ordered with Option
W30 are identified on the serial number plate.

Option 0D2, Factory Refurbished Demonstration instrument

Option 0D2 instruments {designated by a yellow option tag on the serial number label}are instruments
that 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 appily.

Option 808, Rack Mount Without Handles

The Option 908 analyzer is supplied with a rack mount kit containing a pair of flanges and the necessary
hardware to mount the analyzer with handles detached in an equipment rack with 482.6 mm (19 in.)
horizontal spacing. Section 2 of this manual gives instaliation instructions for this kit.

Option 913, Rack Mount With Handles

Option 913 is supplied with a kit containing a pair of flanges and the necessary hardware to mount the
analyzer with handles attached in an equipment rack with 482.6 mm (19 in.} horizontal spacing. Section
2 of this manual gives installation instructions for this kit.

Option 910, Exira Operating and Service Manuals

The standard instrument is supplied with one manual set (one operating manual and one service
manuat). Option 910 provides an additional manual set. The manuals are available separately also. See
“Replaceabie Parts’ in the service manual for ordering information.

ACCESSORIES SUPPLIED

Figure 1-1 shows the HP 8757C Option 001 Scalar Network Analyzer with its accessories. The HP
8757C/E analyzer is shipped with one HP-IB cable, a power cable, and a manual set {not shown). The
power cable supplied depends on the country of destination. Section 2 of this manual gives further
information about cables, connectors, and the part numbers for the different power cables.

Service Accessories
A service accessory kii, is available for servicing the analyzer. This kit consists of:

® One 15-pin printed circuit board extender. This board is provided for use in troubleshooting the log
ampiifier assembilies A7 through A10.

& One special purpose printed circuit board extender. This board is provided to aid in troubleshooting
the A3 through AG assemblies. Two +5 V test points and two digital ground test points are provided
for powering digital troubleshooting devices (logic probe, iogic pulser, current tracer).

& Extension cables to provide easier access while froubleshocting the A'15 display and the Al4
display interface.
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EQUIPMENT REQUIRED BUT NOT SUPPLIED

A swept RF or microwave source and from one 1o three detectors or directional bridges are required to
make measurements with your standard analyzer.

Fouwr detectors of bridges can be ussad with the Option 001

For AC detection measurements, sqguare wave modulation capability at 27.778 kHz is required
(internally or through the use of an external modulator). The data sheset for the HP 8757C/E describes
typical equipment setups and lists equipment available. For further information, contact your local
Hewlett-Packard office.

RECOMMENDED TEST EQUIPMENT

Equipment required 10 test and service your analyzer is listed in table 4-1 of this manual. Other
equipment may be substituted if it meets or exceeds the critical specifications listed in the table.

HP 8757C/E General Information
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Table 1-1.  Specifications and General Requirements (1 of 2)

HP 8757C/E SPECIFICATIONS

Specifications describe the instrument’s warranted performance over the temperature range of 0°to +55°C
(+32°0 -+131°F) except where noted.

Function: Four (two in the HP 8757E) independent display channels process signals from the HP 85025,
85026, or 11664 Detectors and the HP 85020/27 Bridges. The data is logarithmically displayed, in single input
of 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.

The Option 001 has four detector inputs (A, B, C, and R}

Modutator Drive:  The modulator drive output of the analyzer provides the circuitry to drive the HP 8340 and
8341 Synthesized Sweepers and the HP 116658 Modulator. Modulator drive may be turned on and off via the
front panel or HP-IB. In the OFF state the modulator drive signal turns the HP 116658 fully on for minimum
insertion loss.

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

Dynamic Range, Dynamic Power Accuracy, Absolute Power Accuracy: These are system specifications
and depend on the detector being used. The following examples show freguently used Hewlett-Packard
detectors.

Bynamic Range:

Detector Dynamic Range

HP 11664A/E (AC mode): +16 to —60 dBm
HP 85025-series (AC mode): +16 to —55 dBm
(DC mode): +16 to —50 dBm

Dynamic Power Accuracy {50 MHz, 25 £5°C, 0 dBm reference):

15 i T 1
4 4 || e HP 850250/ /
o s HP $1664AE //
& 12 = o= = HPBEOZSAR / r.
010 4
+f b
g 0.8 § // .,
H 5 £ !
508 ) 7 7
=04 .
: Y s ¢ e f e 1 e o s RS R Wy -t
0.2
4]
+20 +10 Q -10 -20 -30 -40 -50 -60

Change in power {dB}

Note: For =20 dB change of power within +10 to —40 dBm the specification for the HP 8757C/E with the
HP 11664A/E is +(0.1dB +0.01 dB/dB).

1. HP 8757C only.
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Table 1-1.

Specifications and General Requirements (2 of 2)

HP 85025A/B

Absolute Power Accuracy (50 MHz, 25 +5°C, DC moda):

horizontal resolution, {(number of points):

g 18
4 1.2 s
gos ,/;(’
| aan Specification .
< 0.4 e o v
25 ~ i PSR

6 410 0 10 d-go 30 40 -50
Power {dBm
HP 85025D/E (dBm)
o 1.8
+ 1.2 g
& " //."’
208 N Stecicat e
w pecification .
X 0.4 '--.\ ¥ } ‘/-"’ R
g 0 ' s e ¢ ut.....,.%..m.m}_./ “{ypmag
+18 410 0 -10 20 -30 -40 50
Power (dBm)
GENERAL REQUIREMENTS

General requirements identify specifications required of the source in order for the analyzer to operate

properly.

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

Number of Minimum Sweep Time (ms)

Points 1 Trace 2Traces | 3Traces' | 4 Traces'
101 40 50 60 70
201 50 75 90 100
401 100 160 150 200
801’ 200 250 NA NA

16017 400 NA NA NA

Bridges in AC mode):

Frequency: 27.778 + 20 Hz.
=30 dB on/off ratio.
45% to 55% symmetry.

Sguare-wave amplitude modulation,

Voltage levels:  Blanked +5V typical
Unblanked OV typical
Marker —4V typical
Active Marker  —8V typical

Modutation Requirements (for use with HP 11664 Detectors, HP 85025/26 Detectors, and HP 85020/27

Sweep Voltage Requirements (Sweep In): Morizontal sweep voltage, from 0 to 10 volts, provided by the
source through the SWEEP IN 0-10V input on the rear panel of the analyzer. Other sweep voltages can also
be accepted by using the non-standard sweep mode of the analyzer,

Marker and Blanking Requirements (Pos Z Blank): Blanking and marker signals are provided by the source
through the POS Z BLANK input on the rear panel of the analyzer,

1. HP 8757C only.
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Table 1-2.  Supplemental Performance Characteristics (1 of 3)

Values in this table are not specifications, but are intended to provide information useful in applying the
instrument by giving typicai but non-warranted performance parameters.

DISPLAY CHARACTERISTICS

Horizontal Resolution: Number of Peints
101
201
401
801"
1601°

Display Modes: All analyzer channels can display any one of the detector inputs or any ratio combination of
detector inputs. Data can be dispiayed on the CRT in one of the following modes.

LOG MAGNITUDE:

dBm: singie channel power measurement.
dB: relative power measurement (ratio or relative to trace memory).

SWR: Relative measurements; channeis 1 and 2 only; 401 points or fewer.

AUX: The rear panel BNC input ADC IN can be measured and dispiayed in volts (—10 to +10 volts),
Typical maximum error is 60 mV.

Display Scale Display - Vertical

Mode Resolution Range Resolution

dBm 0.1 to 20 dB/div ~70to +20 dBm 0.003 dB?
{1/2/5 sequence)

dB 0.1 0 20 dB/div —901t0 +90dB 0.006 dB?
{1/2/6 sequence)

SWR 0.02 to 10 units/div 1.01037.0 See figure below
{1/2/4 seguence}

AUX 0.025 to 5 V/div —-10to +10V 0.001V

(1/2.5/5 sequence)

SWR Resolution and Accuracy: Datais converted to SWHR using an internally generated look-up table. The
resofution in SWER mode varies with the SWR being measured as shown.

SWR
¢ 10 20 30 37.0
= 'ﬂ=___~__~
22 0.1 e
%;c—; 6.3 ™~
T 0.4 o~
> Y TN
T 0.5

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

Smoothing: Provides a linear moving average of adjacent data points. The smoothing aperture defines the
trace width {number of data points) to be 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 can be saved and recalled with the instrument states.

Caiibration data is interpolated when the frequency span is decreased with adaptive normalization
engaged.!

1. HP 8757C only.
2. 0.01 dB for display cursor.
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Table 1-2. Supplemental Performance Characteristics (2 of 3)

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

CRT AND GRAPHICS CHARACTERISTICS:

CRT Scan Rate: Raster scan with 60 Hz vertical refresh rate and 25.5 kHz horizontal scan rate.
Graphics Resolution: 1024 herizontal by 400 vertical pixels.

REAR PANEL CONNECTORS

Stop Sweep: Used with the HP 8350B Sweep Oscillator, and the HP 8340- or 8341-series Synthesized
Sweeper whenitis controlied by the 8757 system interface, to stop the sweep at band crossings and at end of
sweep.

DAC Out:  An output connector for use in troubleshooting.

ADC IN:  An input connector for auxiliary voltage input in the —10 to +10 voit range. This voltage can be
displayed {in volis) on any channel.

Video Output: Three BNC connectors used to drive external monitors with the following characteristics:!
R, G, B with sync on green.
75 ohm impedance.
1V p-p {07V =white; § V =black; —0.3V =sync¢).

HP-IB CHARACTERISTICS

interface: HMP-IB operates according o IEEE 488-1878 and IEC-625 interface standards.

Interface Function Codes: SH1, AH1, T8, TEQ, L4, LEO, SR1, RL1, PP, DC1, DTO, CO, E1.

Transfer Formats: Data may be transferred either as ASCIl characters or as 16-bit integers (most signifi-
cant byte first). Readings may be taken at a single point, or an entire trace may be transferred at once.

Transfer Speed (includes command o initiate output):

ASCIl format, 401 point trace: 500 ms typical
ASCH format, single point: 10 ms typical
Binary format, 401 point trace: 30 ms typical
Binary format, single point: 7 ms typical

Programmable Functions: All front pane!l functions, except power on/off, are programmable. The HP
8757C/E is compatible with all appropriate HP 8757A Scalar Network Analyzer programming ccdes.

User-Accessible Graphics: The user can generate on-screen graphics using a subset of HP-GL com-
mands.

interrupts: HP-IB service interrupts (SRQs) are generated for the following conditions:

Front panel key pressed Numeric entry completed

Soft key only pressed Limit test failed

Operation complete (sweep or plot) Action requested not possible
Syntax error Knob activity

Instrument self-test error

1. HP 8757C only.
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Table 1-2.  Supplemental Performance Characteristics (3 of 3)

SYSTEM INTERFACE

Description: The 8757 System interface is a dedicated HP-1B port used exclusively by the analyz-
er to control and extract information from a swept source, digital plotter, printer, or other devices.

GENERAL SPECIFICATIONS
Temperature Range:

OPERATING: 0° to +55°C (+32°t0 +131°F).
STORAGE: —40°to +70°C (—40° to +158°F).

Power Requirements: 48 fo 66 Hz, 100/120/220/240V 1 10%, typically 155 VA,
Dimensions: 178 x 425 x 445 mm (7.0 X 16.75 x 17.5 in.). Does not include handles.

Weight: NET. 22 kg (48 Ib).
SHIPPING: 28 kg (61.5 Ib).
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INTRODUCTION

This section provides installation instructions for your HP 8757C/E Scalar Network Analyzer and its
accessories. This section also includes information about initial inspection, damage claims, prepara-
tion for using the analyzer, packaging, storage, and shipment.

{HP 875/CONLY )

Text that apples oaly o the HP 87570 s enclosed with these symbols. Ina lable, lextthat iz HP
BY570-only is referenced to & fovinois,

INITIAL INSPECTION

inspect the shipping container for damage. If the shipping container or cushioning material is damaged,
keep it unti this initial inspection is completed. Check the shipment contents for completeness. Figure
1-1 shows the HP 8757C Option 001 and its accessories. Inspect the analyzer for mechanical damage or
defect. Follow the instructions in "Preparation For Use” and then check the analyzer's electrical
performance. Use the performance fesis in section 4, in the service manual.

If the analyzer does not pass the performance tests, if the shipment contents are incomplete, or if there
is mechanical damage or defect, notify the nearest Hewlett-Packard office. If the shipping container is
darmaged, or the cushioning material shows signs of stress, notify the carrier as well as Hewlett-
Packard. Keep the shipping materials for the carrier's inspection. Hewlett-Packard will arrange for
repair or repiacement without waiting for a claim settlement.

HP 8757C Installation 2-1



2.2

PREPARATION FOR USE

Power Regquirementis

The analyzer requires a power source of 100, 120, 220, or 240 V AC, £10%, 4810 66 Hz, singie-phase.
Power consumption is approximately 155 voli-amps.

Make the correct line voltage and fuse selection before connecting line
power to the instrument.

$ CAUTION.

Fa ot
Eoa o]

Line Voltage and Fuse Selection

Figure 2-1 shows the line voitage selection card and fuse location in the power line module on the rear

panel of the analyzer. Select the line voltage and fuse as follows:

1. Measure the AC line voltage.

2. Onthe instrument rear panel power line module, select the line voltage (100, 120, 220, or 240 volts)
closestio the voltage you measured in step 1. The available line voltage must be within +10% of the
line voltage selection as shown in table 2-1. If not, use an autotransformer between the power

source and the analyzer,

Table 2-1. Line Voliage and Fuse Selection
Measured PC Selector Fuse
AC Line Voitage Board Position
90 to 110 volis 100 25 A
108 to 132 volis 120 25A
198 to 242 volts 220 15A
240 1.5 A

216 1o 264 voits

3. Install the correct fuse in the fuse holder. The required fuse rating for each line voltage is shown in
table 2-1 and also below the power line module on the rear panel of the analyzer. Additional fuses

are available from Hewlett-Packard. See "Replaceable Parts’.

Installation
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Receptacle for primary power cord

SELECTION OF
OPERATING VOLTAGE

PC selector board shown positioned ‘
for 115/120 Vac power line -

1. Slide open power module cover door and
pull fuse-pull lever to feft to remove fuse.

2. Pull out voltage-selector PC beard. Posi-
tion PC board so that voltage nearest
actual line voitage lsvel will appear in
module window. Push board back into its
siot,

3. Push fuse-pull lever into its normal right-
hangd position.

4. Check fuse to make sure it is of correct
rating and type for input ac line voltage.

5. Insert correct fuse in fuseholder.

Operating voltage appears in module window

Figure 2-1.  Power Line Module

Power Cable

The analyzer is equipped with a three-wire power cable in accordance with internationai safety
standards. When connected to an appropriate outlet, this cable grounds the instrument cabinet. Table
2-2 shows the styles of plugs available on power cables supplied with instruments, Each HP part
number in column two refers to a complete power cable {including the plug Hustrated in column one).
The type of power cable shipped with the instrument depends on the country of destination.

WARNING i

Before turning on line power to the analyzer, ensure that only the spec-
ified power cord is used. Insert the power cord only in a socket outlet
provided with a protective sarth contact.

The offset pin of the three-prong connector is the grounding pin. The analyzer can safely be operated
from a two-contact outlet only when using a three-prong to two-prong adapter and connecting the
green wire of the adapter to ground. Do not negate these protective features by using an extension
cord without a protective ground conductor or by grounding one conductor of a two-conductor outlet.

HP 8757C/E Installation 2-3



Table 2-2. AC Power Cables Available

Cable Cable Cable
Plug Type! HP Part cos Plug Description2 Length Color For Use in Country
Number2 {inthes)
250v 8120-1351 0 | Straight BS1363A 90 Mint Gray | United Kingdom,
8120-1703 8 90° 90 Mint Gray | Cyprus, Nigeria,
g Zimbabwe, Singapore
L H
3 3
250V 8120-1369 0 Straight ZNSS198/ASC112 79 Gray Austraiia,
8120-0696 | 4 | 80° 87 Gray New Zeaiand
[
E
N 7
L H
8120-1689 7 Straight CEE7-VIi 79 Mint Gray | East and West Europe,
8120-1692 2 90" 79 Mint Gray | Saudi Arabia, Egypt,
Republic of So. Africa,
india {unpolarized in
many nations)
8120-1348 5 Straight NEMAS-15P 80 Black United States,
81201398 5 o 80 Black Canada, Japan
81201754 7 Straight NEMAS-15P 36 Black {100V or 200V),
8120-1378 1 Straight NEMAS-15P 80 Jade Gray | Mexico, Philippines,
8120-1521 6 90° 80 Jade Gray | Taiwan
8120-1676 2 Straight NEMAS-15P 36 Jade Gray
250V 8120-2104 | 3 | Straight SEV1011.1958 79 Gray Switzerland
. 24507 Type 12
#
L Or (@]
250y 8120-0698 6 Straight NEMAG-15P United States, Canada
220V 8120-1957 2 | Straight DHCK 107 79 Gray Denmark
P 8120-2956¢ | 3 | 9O° 79 Gray
E
b o
[ L
250v 8120-1880 6 Straight CEE22-V]
(System Cabinet Use)}

1 = Earth Ground; L = Line; N = Neutrat
2. Part number shown for piug is industry identifier for plug only. Number shown for cable is HP Part Number for complete cabie including plug.

3. The Check Digit (CD) is a coded digit that represents the specific combination of numbers used in the HP Part Number. it should be supplied
with the HP Part Number when ordering any of the power assemblies listed above, t¢ expedite speedy delivery. )
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RACK MOUNTING

o i i o 3 o
AL A A S

§ CAUTION

i b e b e b e
wwwwwwwwww

g
e

Use only the specified screws to install the rack mount kit. Longer scraws
may damage internal components located behind the screw mounting
holes.

Rack Mounting without Front Handies {Option 908)

Instruments with Option 908 contain a Rack Mount Kit. This kit supplies the hardware and the
installation instructions for preparing the instrument to mount on an equipment rack with 482.6 mm (19
in.} support spacing. Installation instructions are also given in figure 2-2. Additional Option 808 Rack
Mount Kits may be ordered. See “Replaceable Parts” for ordering information.

Rack Mounting with Front Handles {Option 913)

Instruments with Opticn 913 contain a Rack Mount Kit. This kit supplies the hardware and the
installation instructions for preparing the standard instrument, with handles attached, to mount on an
equipment rack with 482.6 mm (18 in.) support spacing. Installation instructions are also given in figure
2-3. Additional Option 913 Rack Mount Kits may be ordered. See ""Replaceable Parts” for ordering
information.
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Option 908 Installation Instructions

\

T % %

\
W

1. Remove each front handle trim (1) by inserting tip of screwdriver between back edge of trim and front handle (3} and
pulling forward.

Remove four screws (4} and one front handle assembly (3) per side.
Attach one rack mount flange (2) with four panhead screws (4} per side.
Remove feet and tilt stands (5) before rack mounting.

S S <

Save flathead screws and front handle assembiies for reuse when shipping.

Figure 2-2. QOption 908 Rack Mounting without Front Handles
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Option 913 Installation Instructions

1. Remove each front handle trim (1} by inserting tip of screwdriver between back edge of trim and front handie {3) and
pulling forward.

Remove four flathead screws (4) and one front handie assembly (3) per side.
Attach one rack mount flange (2} and one front handie assembly (3) with four panhead screws (4) per side.
Remove feet and tilt stands {5) before rack mounting.

LU

Save flathead screws for reuse when shipping.

Figure 2-3. Option 913 Rack Mounting with Front Handles
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HP INTERFACE BUS AND 8757 SYSTEM INTERFACE
CONNECTORS AND CABLES

The HP INTERFACE BUS connector J2 is located on the rear panel of the analyzer. J2 allows the
analyzer to be connected to a controller via HP-IB with or without additional instruments. An illustration
of pin configuration and signals on the HP-IB connector is given in figure 2-4.

The 8757 SYSTEM INTERFACE connector J1 is jocated on the rear panel of the analyzer. The system
interface connects the analyzer to the HP-IB connector of compatible instruments. The analtyzer itself
controls the system interface. Do not connect a controller to this connector. Anillustration of J1is given
in figure 2-4.

Allinstruments on the HP-1B or the system interface are interconnected by HP-IB cables. HP-IB cables
are available in lengths from 0.5 m (1.6 ft) to 4 m (13.2 ft). See "'Replaceable Parts” for ordering
information. As many as fifteen instruments may be connected in paraliel on the HP-IB or the system
interface. To achieve design performance on the bus, proper voltage levels and timing relationships
must be maintained. If the system cable is too long or if the accumulated cable length between
instruments is too long, the data and control lines cannot be driven properly and the system may fail to
perform. Observe the following restrictions: '

e 4 m (12 ft) is the maximum cable length with two instruments in a system.

s 2 m (6 ft) is the maximum cable length to each instrument when more than two instruments are
connected on the bus.

e 20 rm (65 ft) is the maximum total cable length between all units.
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8757 System Interface Connector J1
and HP Interface Bus Connector J2
(as viewed from rear of instrument}

(CONNECTED TO
© EARTH GROUND)
SIGNAL GROUND SHIELD
[ P/O TWISTED PAIR WITH 11 L ATN

P/0 TWISTED PAIR WITH 10 L SRQ

24 't 2
GROUNDED-NEAR §  p/0 TWISTED PAIR WITH 9 23 11 LIFC
TERMINATION OF 10 TWIS 22 40
OTHERWIRE OF |  P/0 TWISTED PAIR WITH 8 21 L NDAC
TWISTED PAIR ™~ %0 ol —
P/O TWISTED PAIR WITH 7 —— |19 7] —— LNRFD
P/O TWISTED PAIRWITHE — |18 6| —— | pav
A / 17 5
L REN 16 a L EOt
15 3
L DIOS 14 > L DI04
L DI07 13 1 L D103

L DIO6 \\J
L DIO5

/o
N

S\

L o2
L Dot

i

HP-IB Logic Levels:
True {low) State 0.8 VDGC; (high) State = +2.4 VDC,

System Interface; L ADIOS = HP Interface Bus)

NOTE: Mnemonics on the wiring list for J1and J2 are coded B and A to differentiate between the two. (L BDiO5 = 8757

MMEMONICS TABLE

Maemonic Bescription
L. ATN LOW = Attention controi line
L DAV LOW == Data Valid control line
L DIO1T through 8 LOW = Data Input/Output lines
L ECI LOW = End Or Identify control line
LIFC LOW = interface Clear control line
L. NDAC LOW = Data Not Accepted control line
£ NRFD LOW = Not Ready For Data controi line
L REN LOW = Remote Enable control line
L SRQ LOW = Service Request controi line

Figure 2-4. 8757 SYSTEM INTERFACE Connecior and HP INTERFACE BUS Connector Signal and Pin Configuration

HP 8757C/E Installation
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ANALYZER TO SOURCE INTERCONNECTIONS

An RF or microwave source is required for use with the analyzer. The HP 83508 Sweep Oscillator and
the HP 8340- and 8341-series Synthesized Sweepers are commonly used sources. The following
setups (figures 2-5 and 2-6) show the interconnections between these sources and the analyzer.

8757 P INTERFACZE
SYSTEM INTERFACE BUS 8757C/E REAR PANEL
\ /
Y 7
P -
CaNCN O O
SHEER  #8 fMODULATOR
OG-0y DRIVE
) O O
=
N y,
N
N )
‘\
POS ¥
Biank
e y O
INTERFACE STOP
BuUs SWEER
\_ O @‘ﬁ
’ o O
SWEER
GUT /N
“© O O

8350B REAR PANEL

Figure 2-5.  Analyzer to HP 8350B Sweep Oscillator Interconnections
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8757 HP INTERFACE
SYSTEM INTERFACE BUS B757C/E REAR PANEL

\
\ /

P05 ¥ STOR

Gy O~/ hje

SWEES i g MODULATOR
0-1 RIVE

O
O

. M/
\..
~
8340/41 REAR PANEL
T | o
O Ol olo J
ORON®) @,
= 0.
= —
:
?OANIS STOR SWEER
BLANK MERS WNAOUT

Figure 2-6. Analyzer to HP 8340- and 8341-series Synthesized Sweeper Interconnections

External Modulation

The HP 8340- and 8341-series Synthesized Sweepers do not provide an internai 27.778 kHz modulated
signal for use in AC measurements. {The HP 8350B Sweep Oscillator does.) However, the analyzer's
27.778 kHz modulation signai can be used to externally modulate the synthesized sweeper. Connect
the modulator drive of the analyzer to the source according 1o the instructions given in table 2-3.
"CONNECTION/FUNCTION" indicates where to make the connection to the source front panel
connector and which front panel key to press.
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Table 2-3. External Modulation Connections

Connection/Function Connection/Function
Source {without System {with System *
interface connected) interface connected)
Hi> 8340A Pulse Input/Pulse Pulse input/Puise
(seriai prefix <<23C2A)
HFP 8340A AM Input/Shift Pulse AM Input*
(serial prefix =2320A}
HP 8341A AM Input/Shift Pulse AM Input*
{all serials}
HP 83408 Pulse Input/Pulse Pulse input*
(all serials} .
HP 8341B Pulse Input/Pulse Pulse Input*
(all serials)

*The correct function is programmed automatically.

Other Configurations

The analyzer can be operated with the sources already described without connecting the 8757 System
Interface. in this configuration, make the connections to the analyzer’s POS Z BLANK and SWEEP IN
0-10V only. Use this configuration also with the HP 8620-series Sweep Osciliator and with non-Hewlett-
Packard sources. Modulation is achieved by connecting the MODULATOR DRIVE {o the source
PULSE input or an external modulator can be used such as the HP 11665B.

INNECTIONS

ble of driving both the

The analyzer is caps
taneously, Anexternal moniior may be connected 1o the analyzer using the three BN connectors

internal display and one external monitor simul-

on the rear panel of th @ instrument. These three Red, Green, Blue, (RGE) connectors provide
compatible vidso signals for an HP 35741478 mondtor. To use the external moniior, connect the

Cthree ROEB BNO outputs from the rear panel of the anglyzer 1o the corresponding BGE inputs of
the monior,

Uither multisyne moniiors can be used i u@y are f,cw";facaiet,sz{, with the analyzer’s 255 kHz scan
rate “rﬂ vxdew iave;s: ( e gJ G T = whu f} ‘J biark —-Q ay = ﬂym o greend. Wse

A monochrome monitor, such as the HP 38731A/8, may also be usaed W the analyzer is operatedin
monochrome mode. In this case, connect only tha green (G outpul 1o the monitor,

installation HP 8757C/E



HP-IBE ADDRESS SELECTION

The analyzer can be operated directly by the front panel controls or by remote control. in the remote
control mode, the controller and the analyzer communicate through HP-1B. The controller identifies the
analyzer by an HP-IB address. Each instrument on the bus must have a unique address code. Do not
set the analyzer address 1o the same address as any other instrument connected tc the 8757 System
Interface.

Thirty different address codes are available (0 through 29). The analyzer is shipped from the factory
presetto address 16. In all standard analyzers the HP-IB address is read at first power on by the central
processing unit (CPU} from firmware and stored in memory. The analyzer HP-IB address will not
change until the value in memory is changed through the front panel functions, or when firmware is
changed in the analyzer. With a firmware change, the HP-IB address again defaults to 16. Read the
analyzer HP-IB address on the CRT by pressing:

[LOCAL] —front panel key
[8757] —softkey

To change the HP-IB address at this point, enter the new address number using the entry keys on the
front panel. When the correct numbers have been entered, press [ENT]. The CRT will now show the
new HP-IB address. This address is stored in memory and is not changed by turning the LINE switch
off, or when the analyzer is preset.

HP-IB address labels (shown in figure 2-7) are available for recording instrument HP-IB addresses. See
"Replaceable Parts’', in the service manual, for ordering information.

ADDRESS
]
THRLK l::]

\HP Part Ne, 7120-8883

Figure 2-7. HP-IB Address Label

OPERATING ENVIRONMENT

To ensure that no damage to the analyzer occurs, operate the analyzer only under the following
conditions. Analyzer specifications are warranted for these conditions except where noted in table 1-1,
‘Specifications and General Requirements’.

Temperature: 0° to +55" C (+32" to +131° F).

Relative Humidity: 15% to 95% at +25°to +40° C(+77° to -+104° F).

Protect the analyzer from temperature extremes that could cause condensation within the instrument.
Altitude: Up to 4,572 m (15,000 ft).

Cooling: Clearance for ventilation should be atleast 10 ¢cm (4 in.) at the rear of the cabinetand 7.6 cm (3
in.) at the sides. The clearances provided by the plastic feet in bench stacking, and filler strips in rack
mounting, are adequate for the top and bottom cabinet surfaces. The fan, mounted in the rear of the
analyzer, moves air into the instrument and out through the sides. Ensure that the air intake and
exhaust clearances are met and that the fan filter is cleaned regularly.

HP 8757C Installation 2-13
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STORAGE AND SHIPMENT ENVIRONMENT

The analyzer can be stored or shipped in environments within the foliowing Hmits:

Temperature: —40° to +70° C (—40° to +167° F).

Relative Humidity: 90% at +65° C (148" F).

Protect the instrument from temperature extremes that could cause condensation in the instrument.

Altitude: Up to 15,240 m (50,000 ft).

PACKAGING

Containers and materials identical to those used in factory packaging are available through Hewlett-
Packard offices. A complete diagram of packaging materials used for the analyzer is shown in figure
2-9. See ''Replaceable Parts' for part numbers and ordering information. If the analyzer is being
returned o Hewlett-Packard for servicing, complete a blue service tag (located at the end of this
section) and attach it to the analyzer. Mark the container FRAGILE to ensure careful handling. In any
correspondence, refer to the analyzer by model number and full serial number.

Use these instructions to repackage the analyzer with commercially avaitable packaging materials:

1.
2.

If the instrument has rack-mount flanges, remove them as shown in figure 2-8.

Attach a completed blue service tag {located at the end of this section) if returning the analyzer to
Hewlett-Packard for service.

Enclose the analyzer in anti-static material.

Use a strong shipping container. Pack enough shock-absorbing material around all sides of the
analyzer to provide a firm cushion and to prevent movement inside the container. Protect the
control panel with cardboard.

Seal the shipping container securely.
Mark the shipping container FRAGILE to ensure carefui handling.

in any correspondence, refer to the instrument by model number and full serial number.

installation HP 8757C/E



Shipment Preparation Instructions

1. If standard analyzer with handles ondy, ship.
2. If option 913 (with rack mount flanges), remove four panhead screws and one rack mount flange per side.
3. Reinstall one front handle assembly (3) with four flathead screws per side and ship.
4. If the analyzer lacks handles, perform step 3.
Figure 2-8. Preparation of Instrument for Shipment
HP 8757C/E
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Figure 2-9. Packaging for Shipment Using Factory Packaging Maie

HP 8757C/E
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HP 8757E FIRMWARE REVISION HISTORY

This section describas HP 8757k firrmware revisions which includes a brief description of the additional
features. This is only a summary. For more complete information, refer to the HP 8757C/E Scalar
Network Analyzer Operating Manual and Operating Reference.

Revision 4.0

Initial shipment releass.

Revision 4.1

e New softkey [CSR FMT SWR dB] has been added to the [CURSOR] key menu. Corresponding
remote commands are FRO for log magnitude and FR1 for SWR. This function allows convenient
readout of cursor data in SWR (standing wave ratio) when measuring device match in dB (return
loss). (This function is similar in operation to the HP 8757A feature.)

® New softkey [PLT BUF ON OFF] has been added 1o the [SYSTEM] key menu. The corresponding
remote command is BFm. This function enables and disables the internal plotter buffer of the
analyzer.

® New softkey [STEP SW ON GFF] has been added to the [SYSTEM] key menu. The corresponding
remote command is FSm. This function enables the step-sweep mode when using an HP 8340 or
HP 8360 and connected to the 8757 SYSTEM INTERFACE.

& New system-interface compatibility with HP 8360s including master/slave source configurations.

HP 8757C/E Operation 3-3/3-4






CONTENTS

1 Introduction
2 HP 8757C Firmware Revision History
3 HP 8Y57E Firmware Revision History
LOCAL OPERATION
& Operating Reference
® HP8757C/E User's Guide
REMOTE OPERATION
® [ntroductory Programming Guide for the HP 8757C/E Scalar Network Analyzer with the HP 9000
Series 200/300 Desktop Computer {BASIC)
® Introductory Programming Guide for the HP 8757C/E Scalar Network Analyzer with the HP
Vectra Personal Computer using Microsoft® QuickBASIC 4.0
® Quick Reference Guide for the HP 8757C/E Scalar Network Analyzer
IN CASE OF DIFFICULTY

INTRODUCTION

This section contains operating information organized as follows:

The "Local Operation” subsection contains the Operating Reference and the User's Guide. The
Operating Reference explains the analyzer's front and rear panel operating features and front panel key
and softkey functions. It also contains the Operator's Check, which is used to verify that your analyzer
is functioning properly. The User’s Guide contains typical measurement setups and example transmis-
sion and reflection measurements.

The "Remote Operation’ subsection contains programming guides with example programs and a
listing of commands that are compatible with the analyzer.

“In Case of Difficulty” explains what to do when a problem is encountered with the analyzer, It gives
suggestions for minor problems that do not involve defects in the internal circuitry. If a problem is
encountered that is not solved using any of these suggestions, go to section 8 of the service manual for
troubleshooting information.

Microsoft® is & U.8. registered trademark of Microsoft Corp.

HP B757C/E Operation 341
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HP 8757C FIRMWARE REVISION HISTORY

This section describes HP 8757C firmware revisions which includes a brief description of the additional
features. This is only a summary. For more complete information, refer to the HP 8757CG/E Scalar
Network Analyzer Operating Manual and Operating Reference.

Revision 3.0

Initial shipment release.

Revision 3.1

@

New softkey [CSR FMT SWR dB] has been added to the [CURSOR] key menu. Corresponding
remote commands are FRO for log magnitude and FR1 for SWR. This function allows convenient
readout of cursor data in SWR (standing wave ratio) when measuring device match in dB (return
loss). (This function is similar in operation to the HP 8757A feature.)

New softkey [PLT BUF ON OFF] has been added to the [SYSTEM] key menu. The corresponding
remote command is BFm. This function enabies and disables the internal plotter buffer of the
analyzer, :

New softkey [ALL HOLD] has been added to the [RECALL] key menu. The corresponding remote
command is LFH. This function loads the files listed in the [ALLJ function in addition to hotding the
measurement display.

New softkey [MEAS-MEM] has been added to the [SAVE] key menu. The corresponding remote
command is SFN. This function stores normalized trace data to disk that can later be analyzed with
a computer.

New softkey [STEP SW ON OFF] has been added to the [SYSTEM] key menu. The corresponding
remote command is FSm. This function enables the step-sweep mode when using an HP 8340 or
HP 8360 and connected to the 8757 SYSTEM INTERFACE.

New system-interface compatibility with HP 8360s including master/slave source configurations.

HP 8757C/E Operation
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WHAT IS IN THIS REFERENCE

This reference describes the operating features of the HP 8757C/E Scalar Network Analyzer:

Front and rear panel features.
Front panel key operation.
Softkey operation.

Softkey menu structure maps.

® ® ¢ @
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The "“Operator’s Check’' is located at the end of this reference to help you verify the functionality of the
analyzer.

This document is intended 1o guide you through manual use of the analyzer. Further instruction is
contained in the User’s Guide which is included in this subsection (Local Operation). The User’s Guide
describes general measurement setups and includes typical measurement examples,

See section 1, “General Information” for an overall description of the analyzer’s capabilities.

{HP 87570 ONLY }

Text thai applies only to the HF 87570 is enclosed with these symbols. In atable, text that is HP
8757C-only is referenced (o a footnote.

HOW TO USE THIS REFERENCE

e Figure1showsthe analyzer's front panel. Call-outs identify the features, which are described inthe
text below the figure.

® Figure 2 is the CRT. It identifies each of the information areas on the CRT.

To Find a Front Panel Key Description

The front panel keys are divided into functional groups (CHANNEL, FUNCTION, ENTRY, and INSTRU-
MENT STATE). These functional groups are labeled on the analyzer front panel. Look on your
analyzer's front panel or figure 1. To find a front panel key description in this reference:

1. Look for that key under its functional group label in "Contents” on the front page of this section.

2. Turn to the page number listed for the description.

To Find a Softkey Description

When pressed, most of the front panel keys preseni one or more softkey menus. These softkeys
expand the analyzer's capabilities without adding additional front pane! key complexity. To find a
softkey description:

1. Locate the associated front panel key in “"Contents’ on the front page of this section.

2. Turnto the page number listed. The softkey menu descriptions are included with each front panel
key description. The softkeys are described in the order in which they appear on the CRT from the
top to the bottom.

Operating Reference HP 8757C/E



if You Can’t Find a Softkey

If you are looking for a softkey function and don’t know which front panel key presents the softkey
menu containing this function:

1. Find the page number for the softkey menu structure maps for your analyzer (HP 8757C or HP
8757E -remember, they are different) in *“Contents”” on the front page of this section. The softkey
menu structure maps show aii of the front panel keys and their softkey menus together.

2. Locate the softkey on the map; then note which front panel key presents the softkey menu
containing this softkey.

3. Locate the associated front panel key in “Contents” on the front page of this section.

4, Turn to the page number listed.

HP 8757C/E Operating Reference 3



FRONT PANEL FEATURES
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Figure 1. The HP 8757C Option 001 Front Panel

1. CRT: This screen shows measurement annotation, soft key labels, data traces, and other informa-
tion. See figure 2 for CRT details.

2. CHANNEL: These keys select the active channel.

3. FUNCTION: These keys engage functions such as calibration and averaging. They present softkey
menus that generally apply to the active channel only.

4. ENTRY: The entry area includes the knob, the STEP keys, and the numeric keypad. These are used
for entering data.

5. INSTRUMENT STATE: These keys are used to control system functions, such as plotting and
defining titles, that apply to the entire instrument state, not just o a single channel.

6. DETECTOR INPUTS: These connectors are used for connection of compatible detectors and
directional bridges.

7. SOFTKEYS: The softkeys are used to present functions in the menus and for instrument status
information. To engage a softkey function, press the key to the immediate right of the softkey label
on the CRT.

8. LINE: This switch controls AC power to the analyzer.

Operating Reference HP B757C/E
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HP 8757C/E

CRT DESCRIPTION

The analyzer CRT is divided into several information areas. See figure 2.
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Figure 2. The Analyzer CRT

MODE LABELS: For each channel that is turned on, this area shows the measurement mode
(single input or ratio), status symbols (indicating activated functions), cursor amplitude (or HP
83508 or 8340/8341-series active marker amplitude), scale per division, and reference level value.
Figure 3 shows each part of the mode labels area.

Measurement Status Symbols Cursor or Marker Value
] ~
CH1: A ~-M*SA -2850dBm
/t0.0 dB/ REF 0.00 cj?m

Scale per Division Reference Level Value

Figure 3. Mode Labels Description

Status Symbols: These symbols identify engaged functions. See table 1 for a list of these symbols.
Read about the functions they representin *“Front Panel Operation™. The associated FUNCTION or
INSTRUMENT STATE key will help you locate each function.

Operating Reference



Table 1. Status Symbol Identification

Symbol Activated Feature Instrument State Key

-M MEASUREMENT-MINUS-MEMORY [DISPLAY]

MEM MEMORY {DISPLAY]
A AVERAGING ON [AVG]
3 SMOOTHING ON [SPCL]

*7 ADAPTIVE NORMALIZATION ON [SYSTEM]

u ADAPTIVE NORMALIZATION ON [SYSTEM]

{(uncalibrated)
1. HP 8757C onty.

Mode labels are shown for each channel in the following locations:

LEFT SIDE OF CRT RIGHT SIDE OF CRT
Channel 1 Channel 2
Channel 3! Channel 4!

The active channel mode labels are enclosed in a highlighted box.

(TP BTET il W L

HP 87570 OMLY »

2. PASS/FAIL INDICATORS: These labels show the pass/fail status based on the limit lines
entered for channel 1 or 2. The pass/fail indicators can be shown only with both channels 3
and 4 off.

10.

Operating Reference

SOFTKEY LABELS: The softkey labels define the functions of the softkeys for the menu shown.
Labels for functions engaged for the active channel are shown with greater intensity and underlin-

ing.
TITLE LINE: This line shows the title, which you can enter using the SYSTEM menu.

ACTIVE ENTRY AREA: The fast entry or HP-IB command function selected is shown here.
Exceptions are [PRESET], [MEAS]. and [DISPLAY}.

MESSAGE LINE: This line shows messages and warnings to the operator.

REFERENCE LINE POSITIONS: The reference position for each channel is identified by the
number of the channelanda ‘' >"" symbol in the left margin of the graticule grid. Reference lines can
only be positioned on major graticule lines.

DATA DISPLAY AREA: The measurement data traces are shown in this area simultaneously for all
channels that are turned on.

FREQUENCY LABELS: The start, stop, and cursor (or source active marker) frequencies are
shown in this area when a source is connected to the 8757 system interface bus. The cursor

frequency takes precedence over the active marker frequency. Alternate sweep frequencies are .

also shown when that function is engaged.

STATUS LINE: This line, illustrated in figure 4, shows the current status of the analyzer. When
entries do not apply to the current status they are left blank.

HP 8757C/E
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AC an DETOFS ABCR VAN SS NON UNCAL ABCR

SYSINTF OFF
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6

Figure 4. Status Line Description

b

AC or DC detection mode.
2. Number of trace points:
101

201

401

801!

16017

3. Non-zero detector offset for each detector indicated.
4. Sweep mode other than standard swept mode:

MAN — manual sweep mode

CW — continuous wave (CW) sweep mode
S5 — step sweep mode

NON — nonstandard sweep mode

5. Uncalibrated condition for each detecior connected.

This message occurs only when [AUTOCAL OFF] is engaged in the CAL menu and an input
has drifted out of calibration. See “HP 8757C/E Self-Calibration”, in this section, for more

information.

8. 8757 system interface is off.

1. HP 8757C anly.

HP 8757C/E
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FRONT PANEL OPERATION

CHANNEL Keys
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Figure 5. CHANNEL Keys

The CHANNEL keys are shown in figure 5. The channel is used to take the data received from the
detector inputs and show it on the CRT in a format designated by preset conditions or front panel key.

entry. CHANNEL key operation is described in the following text.

Operating Reference
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CHANNEL [1] CHANNEL [2] —CHANNEL MENU

HP B757C

CHA NNEL cha 3y

3 l___J -
L I

CHAN 1
OF?"'1

CHAN 2§
OFF

CHAN 3y
aFF

LHAN 4§
OFF

Figure 6. CHANNEL Keys and Channel Menu

Pressing either CHANNEL [1] or CHANNEL [2]turns on and activates that channel. Oniy one channel is
active at a time, although all channels can be turned on for simultaneous viewing. The active channel
mode labels are enclosed in a highlighted box. Any functions entered appiy only to the active channel.
Measurement data, however, is updated to all channels simultaneousiy. Channel 1 and 2 are furned on
at preset, and channel 1 is the active channel; otherwise the channel number pressed is active.

HP 8757E users can turn off a channel! by pressing that CHANNEL key twice. The first press activates
the channel; the second press turns it off. Press the CHANNEL key again to turn the channel back on.

\HF’ 87570 ONLY )

Elther CHANNEL key also presents the channel menu of softkeys shown in figure 8.
JOHAKN 37 and [OHAN £] allow yvou 10 lurn on ang activale hose channels,

Any chanpel can be turned off when the channel menu is accessed. For example, when [CHARM §
GFFTis pressed, the channel 1 irace Is ramoved from the CRYT, in addition to all other information
relating o channel 1,

The channel menu can be wrned off, Instructions for this funclion are explained under
CIEYSTEMESYSTEM MENUS,

HP 8757C/E Operating Reference
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FUNCTION Keys

CHANNEL
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Figure 7. FUNCTION Keys

The FUNCTION keys are shown in figure 7. The eight FUNCTION keys are used to engage functions
and present softkey menus that generally apply to the active channel only. These functions include
measurement modes, display formats, scale factors, reference levels and positions, cursor position-
ing, averaging, calibration, and special functions. These functions are described in the following pages.

Operating Reference
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[MEAS] — MEASUREMENT MENUS

HP B757C/E
Al R/Ai
Bl R/E;
P FUNCT ION i _
Rl B/A§
MEAS CURSOR MR A
B/R] ]
A/Bl }
DISPLAY AVG MORE j
l Pﬁ|0ﬁ§
= MENU
HP 8757C OPTION 00%
Al A/B | RIA '
SCALE CAL
B8 l ALC ] R/B '
c ' 3/A1 R/C '
R I B/ ] C/R I
REF SPCL
AR l CrA | AUX '
B/R ’ c/8 I !
MGREI e MGREI Fo l
l PRIOR I PRIQR!
pef—]  MENU | i MENU

Figure 8. [MEAS] Key and Measurement Menus

The [MEAS] key presents the measurement menus. Figure 8 shows the measurement menus for the
analyzer. Either a single input or a ratio of inputs can be measured. For example, if [A] is pressed, the
displayed data is the measured value at input A in dBm. if [A/R] is pressed, the displayed data is the
measured vailue atinput A in dBm minus the measured vaiue at input R in dBm. {Since the values are in
dBm, a logarithmic subtraction is equal to the linear division A/R.} The softkey function engaged applies
only to the active channel.

The measurement parameter chosen is shown in the mode labels area next to the channel number.
Pressing [PRESET] (the green INSTRUMENT STATE key) presets channel 1 to measure input A, and
channel 2 to measure input B. Inthe mode labels areaan A" is shown nextto “CH1:” anda "B’ nextto
“CH2:".

The measurement menus are layered. Pressing [MGRE] accesses the next menu, [PRIOR MENU]
returns the previous menu.

[AUX] selects a voltage input from the rear panet ADC IN {+10 to —10 V) connector. This voltage is
shown on the active channel {instead of data from a single or ratioed detector input.) This function can
be used to observe the conirol voltage input to a voltage controlled device.

HP 8757C/E Operating Reference
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[DISPLAY] — DISPLAY MENUS

HP BY57C
HOLD: BRTNESS) ORI ftmf  WHITE| Lﬁcomn i
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] FUNCTION A | COLORS GROUND! ! !
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COLOR i
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DISPLAY ' AVG - MM ! cHrome| h !
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SCALE CAL
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Figure 9. [DISPLAY] Key and Display Menus

HP 8757E

HOLD
ON O

MEASE

MEM
{

MEAS
~MEM

FFRC FMTI
SWR DB

EBRTNESSl
MEASl
o MEM

MEAS—H;
wigwn EM

The [DISPLAY] key presents the display menu (figure 9}, which lets you control how the measurement
data is processed and shown on the CRT. This menu lets you show the measurement, the data in
memory of the active channel, or the difference between the two. It also lets you enter the measure-
ment, or the measurement-minus-memory, into memory. Remember that selection of any of these

softkeys engages that function for the active channel only.

HP 8757C ONLY

Ry S

additional information about color definitions and adjustments,

This menu also lets you define the colors used on the CRT atiributes such as the grid, the channel
measurement fraces, and the labels. At the end of the [DISPLAY] key and menu description is

[HOLD ON OFF] freezes the active channel measurement data on the CRT.

[MEAS] shows the measurement data of the selected input {or ratio of inputs).

[MEM] shows the measurement data that had previously been stored in the memory of that channel.
When this function is engaged, “MEM"’ appears in the status symbols section of the mode iabels area

for that channel.

Operating Reference
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[MEAS-MEM] is used to subtract the data previously stored in memory from the current measurement
data. This is commonly used during calibration to produce a normalized trace. When engaged, " —M"
appears in the status symbaols section of the mode labels area for that channei,

{TRC FMT SWR dB] provides a choice of data formats forreflection data as standing wave ratio (SWR) or
as return loss {dB). The data is formatied as return loss at preset.

{HP 8757C ONLY }

The SWH selection is available only for ratiosd or normalized measurements on channels 1and 2
with 401, or fewer, points. Channels 3 and 4 must be turned off to engage SWR format on channels
1and 2.

SWR is calculated using a lookup table that is generated when SWR format is selected. This initial
calculation takes a few moments, but the data is shown in “real time"' thereafter.

[BRTNESS] allows you to change the brighiness (intensity) of the display. When pressed,
BRTNESS: DISPLAY appears in the active entry area of the CRT along with the value last entered.
100% is the specified brightness ievel. 100% is equivalent to 100 nits (units of luminance) at shipment.
Use the front panel knob or numeric keypad to enter a new value. Terminate the entry with the [ENT]
kay. You can adjust the brighiness vatue down or up {although the display quality Is not specified above
100%.} The maximum value depends upon the individual display. The brightness levelis notchanged at
preset unless the level has been set below a defined minimum. This minimum brightness level can be
changed. Instructions are in the service manual.

{ HP 8757C ONLY

The brightness adjusiment softkey is accessed by first pressing [ADJUST DISPLAYY. " Adjusting
Color” explains all of the [ADJUST DISPLAY] softkeys.

[MEAS—MEM] stores the current measurement data into memory. The data is stored in dB/dBm
format {even when you are viewing the data in SWR format). Voltage data (ADC IN) can also be stored
into memory.

[MEAS-M—MEM] stores the measurement-minus-memory (normalized trace) into memory. This func-
tion can be used for ratio measurements only.

Horizontal Display Data Resolution: The horizontal display resolution of the analyzer depends on the
number of points selected and the number of measurement traces as shown in table 2. To change the
rumber of frace points, use the [#TRACE POINTS] softkey in the system menu.

Tabie 2. Minimum Sweep Time Versus Number of Points

Number of Minimum Sweep Time (ms})
Points 1 Trace 2 Traces | 3 Traces' | 4 Traces®
101 40 50 60 70
201 50 75 90 100
401 100 100 150 200
801" 200 250 N/A N/A
1601 400 N/A N/A N/A

1. HP 8757C ondy.

HP 8757C/E Operating Reference
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Vertical Display Data Resolution: Memory data is always stored at the highestresolution regardiess of /
the displayed resolution, scale per division, or reference level. Viewing normalized dB data will reduce -
resolution by one-half.

Vertical display resolution and display range for the various display modes are shown in table 3.

Table 3. Display Ranges and Vertical Resolution

Display " Vertical Display
Mode Display Range Resolution
dBm —701%0 +20dBm 0.003 dB?
dB —90to +90 dBm 0.006 dB?
SWR 1.01037.0 See graph below
AUX —10t0 +10 V2

1. 0.01 dB for display cursor,
2. —20to +20 Vfor normalized AUX.

SWR is calculated from dB data. SWR resolution varies with the SWR being measured:

SWR
0 10 20 30 ar.0
e B
=9 0.1 e
25 0.2 B
%ES 0.3 \ .......
W g g \
> Ve ™~
0.5
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{{HP 8757C ONLY }

ADJUSTING COLOR

This procedure explains how o adjiust the colors on your CRT. The default colors in this
instrument have bean scientifically chosen to maximize your ability to discern the difference
hetweasn the colors, and to comioriably and effectively view the colors. Thase colors are recom-
mended Tor normal use because they wili accommodate most color deficient vision, and they
provide a suitable contrast that is aasy to view Tor long pariods of ime.

Yoal may choose 1o changs the default colors fo sult environmental needs, individual preferences,
or to accommaodate color deficient vision. The easiest way to change a color on the CRT is to
choosa a color from the oolor list. The color listis a selection of 7 factory-defined colors. You can
use any of these colors for any of the 8 CRT atiributes. The following is a list, by softkey, of thess
CHT attribuies:

FOHARN 7 COLOR]

FOHAN 2 COLOR]  Channel 1{2, 3, or 4) measurement trace, mods iabels,
JTCHAN 2 COLORT  limillines, and reference level marker.

FCHAR 4 COLOR]

FERIB] — CRT grid,

FRACKGROUNE] — CRT background.

TWARNMING] —Warring messages.

HLABELST —Softkay labels, siatus line, frecuency labels, and title.

NOTE:  Althoughyou have the option to adjust the colors of all the CRT attributes, itis possible to
adpust the colors such that vou cannot discern an attribute against the background such as red
warning labels against a red background. The soltkey labels, however, will always be visible.

Figure 10 shows the color adiustment solikeys in the display menus,

MR B8757¢
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SRTNESS
I3 oAy
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COLOR i i
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Frgure 10, Color Adjustrment Softkeys from DHaplay Menus

Seiting Defauli Colors
To st all the CRT atiributes 1o the factory-defined defauit colors, press:

THSPLAYY FADSUST DISPLAY] [DEEAULY COLORE].

HP 8757C/E Operating Reference 15
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{HP B757C ONLY ¥
Changing CRT Attribute Colors

To change the color of a CRT attribute, press the softkey for that attribute (such as [CHAN 1
COLORT or [JGRIDY). The menu containing the color list is presented. The current color for the
attribute is highlighted and underlined. Choose one of the seven available colors by pressing the
desired color. Selection of the color returns you to the menu from which you came. If you don’t
wish to choose one of these colors, press any front panel key (except for ENTRY keys) to exit this
menu.

Setting Monochrome

To set your CRT {¢ green monochrome, press:
[DEISPLAYE [ADJUST DISPLAY] [MORE] [MONOUHROME].

Ali of the CRT atiributes are now green. A highlighted box surrounds the active mode labels, and
all attributes associated with the active channel are highlighted.

Adiusting Colors

tf the defauit colors or the color list will not accommodate special circumstances, such as color
deficient vision, additional agjusimenis can be made. The most freguenily occurring color
deficiency is the inability to distinguish red, yellow, and green from one another. Confusion
between these colors can usually be eliminated by increasing the brightness between the colors.
If additional adjustment is needed, vary the degree of whiteness of the color. Usually, only minor
changes are needed.

Color is composed of three parameters:
Color Brightness - A measure of the brightness of the color.
Color —The degree of whiteness of the color. A scale from white to pure color.

Tint - The continuum of hues on the color wheel, ranging from red, through green and blue, and
back to red.

Three softkeys allow you to adjust the color brightness, color, and tintof any CRT attribute, Press
the softkey for the atiribute. Now press [MODIFY COLOR] and choose any of the adjustments.

fCOLOR BRTNESS] changes the attribute’s color brightness. Press this softkey and the
existing value set for the atiribute is shown on the CRT. Use the front panel knob or numeric
keypad to enter a new value for color brightness. Observe the attribute onthe CRT. itchanges
as you change values. Terminate your keypad entry with the [ENT] key when your adjustment
is complete.

[COLOR] changes the degree of whiteness of the color of the attribute. This parameter is
adjusted the same way as [COLOR BRTNESS]

[TINT] changes the attribute’s hue. This parameter is adjusted the same way as [COLOR
BRTNESS].

Color changes and adjustments remain in effect until changed again in these menus. Presei and
power on/off do not affect color selection. To return o a previously defined color, write down the
numeric value of the color brightness, color, and tint and enter those values for sach of the
parameters.

Operating Reference HP 8757C/E
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Figure 11. [SCALE] Key and Scale Menus

The [SCALE] key engages the SCALE FACTOR function, SCALE FACTOR lets you seiect the scale per
division for viewing measurement data. The possible choices for each of the display modes are shown
in table 4. You can change the scale factor with the knob, the STEP keys, or the numeric keypad. If the
keypad is used to enter the scale factor, the entry must be terminated with the {[dBm/dB] or [ENT] key.

The [SCALE] key also presents the scale menu. The only label in the scale menu is [AUTOSCALE].
Pressing [AUTOSCALE] automatically adjusts the scale and reference level of the active trace so that it
best fits within the graticule.

Table 4. Scale Per Division for Display Modes

Display Available Scales Per Division
Mode ‘

dB/dBm | 20,10,5,1,05, 0.2, and 0.1 per
division

SWR 10,4,2,1,0.4,0.2,0.1,0.04, and 0.02
SWR units per division

AUX 5,2.5,1,05,0.25, 0.1, 0.05, and

(ADC IN) 0.025 volts per division

HP 8757C/E Operating Reference 17
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[REF] — REFERENCE MENUS
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The [REF] key engages the REF LEVEL function, and presents the reference menu.

Figure 12. [REF] Key and Reference Menus
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[REF LEVEL] lets you set the value of the reference level iine. This is the horizontal line indicated by the
reference position indicator on the left side of the CRT. Varying the value of this line and the scale per
division allows easy measurement of any data point and viewing of the measurement data relative to
the reference level line value. Use the knob, STEP keys, or numeric keypad to enter the reference level,

Terminate your entry with the [dBm/dB] or [ENT] key.

[REF POSN] sets the position of the reference level line to any of the major graticules, using the knob or
the step keys. The channel number and a “">"" symbol show the current position of each channel’s

reference level line.

[REF STP SIZE ] sets the size of the steps used to increment or decrement the reference level value. The
reference step size can be set with the numeric keypad only. Terminate your entry with the [dBm/dB] or

[ENT] key.

Operating Reference
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Figure 13. CURSOR Key and Cursor Menus

The [CURSOR] key presents the cursor menu and engages the cursor *'V”” on all channels. The cursor
is used for quickly reading the measured value of any data point. Use the knob to move the cursor
across the data.

When [CURSOR] is pressed, the amplitude of the data point at the active channel cursor position is
shown inthe CRT active entry area. The cursor value for each channelis also shown in the mode labels
area. The cursor units correspond to the measurement and display mode selected, such as dB or SWR.
The cursor value is always resolved to 0.01 dB, 0.001 SWR, or 0.001 V.

If either the HP 83508 Sweep Oscillator or the HP 8340- or 8341-series Synthesized Sweeper is
connected to the 8757 system interface bus, the cursor frequency for the active channelis showninthe
frequency labels area, and also in the active entry area. (If the cursor is off, and source markers are on,
the marker frequency is shown in the frequency labels area.) When alternate sweep is engaged, the
cursor frequencies for both sweeps are shown in the frequency labels area.

[CURSOR ON GFF] toggles the cursor on or off.

[CURSOR A ON OFF] toggies the cursor delta function on and off. Whenitis on, the Amarks the last set
position of the cursor. When this function is engaged, the CURSOR function is automatically toggled on
(if not already turned on). The cursor A function makes it possible to obtain an instant reading of the
difference in magnitude (and frequency, if an appropriate HP-IB source is used) between two points on
the trace, marked by the V and the A. This magnitude (and frequency) difference value for the active
channel is shown in the active entry area. (The frequency difference value is aiso shown in the
frequency labels area.) When alternate sweep is engaged, the cursor A frequencies for both sweeps
are shown in the frequency labels area.

HP 8757C/E Operating Reference
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[MAX] positions the cursor to the maximum value point on the active channel trace for the current
sweep. The cursor is not continuously positioned to the maximum point. When the measurement data
is updated on the next sweep, press [MAX] again to relocate the cursor to the maximum point.

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

FEEARCH]T presenis the search menu and lets you search for a specilic value in dB ordBmon the
active channel. Use this function with [CURB0R A ONTio find a power difference in dB. Search
functions cannot be ysed with SWH or AUX modes.

When ISEARCH! is pressed, the search menu s presented and the active entry area shows the
st set search value. Change this value using the knob, the STER keys, or the numeric keypad.
Terminate the eniry with the [dBm/dB] or [ENTT key. Thenuse the [BEARCH LEFTIand [SEARCH
FIGHTT softkays o locate the entersd valus.

{SEARCH VALUET sllows you to change the search valug {as when [SEARCH] is pressed.)

[SEARCH LEFTT causes the cursor 1o move 1o the first left posilion where the search value
exists, The analyzer will interpolaie the point between two existing values and calculats the
corresponding frequency when neaded. If the vaiue cannot be found, the message WARN -
IMG: Surser VYalue nol found, Trace HOLD appears on the CRT. In anormalized
measurement, the search function finds the n-dB point from the 0 4B reference ling, In cursor
A mode, search values are found for the n-dB points from the A marker.

FEEARUH RIGHT] works the same as the [SEARCH LEFTY function except that the cursor
moveas 1o the right

FEAMDWIDTH]T determines the race bandwidth at a specified value down from the maximum
trace valus, The n-dB value for the bandwidth can be sat with the STEP keys or the numeric
kaynad, Terminais the entry with the TdBm/dB or [ENT] key. The analyzer searches auomat-
ically for the maximum frace amplitude, then finds the n-dB down points on both sides and
shows the bandwidth in the active entry area. [BANDWIDTH] effectively performs the follow-
ing series of functions: [CURBOR], IMAX] or [MINT, [CURSOR A ON, [SEARCH], set search
valug, [BEARCH LEFT), write down the frequency = 1, [BEARCH RIGHT] write down the
frequency = 12, calouiale 12-11. This function produces results only when an HP-1B compati-
ble sweep oscillator or synthesized sweeper is used.

[RRIOR MENUT returns the frst cursor menu.

[CSR FMT SWR DB] allows convenient readout of cursor data in SWH (standing wave ratio) when
measuring device match in dB (returnloss), if preferred. The cursor formatis independent of the dispiay
format, which determines the format of the entire trace.

[CURSOR—REF LVL] changes the reference level value to be equal to the cursor reading. The
reference position is not changed, so the trace moves to the reference level. This makes it possible to
expand the trace about the cursor for detailed viewing.

Operating Reference HP 8757C/E
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Figure 14. [AVG] Key and Average Menus

The [AVG] function averages a programmable number of sweeps. Averaging computes each data

point based on the average value during a specified number of sweeps. The number of sweeps over

which the trace is averaged is called the averaging factor. The averaging technique is called “stable ™
averaging’’. When averaging first begins, the first sweep is averaged using an averaging factor =1, the

second is averaged using an averaging factor =2, the third and fourth are averaged using an averaging

factor =4, and increasing powers of 2 until the desired averaging factor is reached. This technique

improves accuracy and resolution in calibration or measurement traces. Averaging is always per-

formed on logarithmic data. When SWR format is engaged, the SWR conversion is performed on the

averaged data.

The average menu is used 1o turn averaging on or off, to set the average factor, and to restart the
averaging process after it is turned on.

[AVG ON OFF] toggles on and off the averaging function for the active channel. The averaging factor is
shown in the active entry area. The status symbol A" is shown in the mode labels area for any channel
that has averaging turned on.

[RESTART AVERAGE] starts the averaging process from the beginning.

[AVG FACTOR] lets you set the averaging factor. The averaging factor is shown in the active entry area.
The analyzer defaults to an averaging factor of 8 at preset and power on. You can set the averaging
factorto 1, 2, 4, 8, 16, 32, 64, 128, or 256. (i you try to set the averaging factor to any other value, the
analyzer automatically changes it to the first allowed value thatis lower than your entry.) Use the knob,
STEP keys, or numeric keypad. Terminate the entry with the [ENT] key.

HP 8757C/E Operating Reference 21
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[CAL] — CALIBRATION MENUS
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Figure 15. [CAL]} Key and Calibration Menus

The [CAL] key presents the calibration menus. These softkeys allow you to perform and store
calibrations. Use these softkeys, also, to perform detector zero calibrations, to set detector offsets,
and to turn on automatic internal calibration.

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

display mode you had previously set.

[SHORT/CGPEN] prompts you through a short/open calibration. This calibration is automaticaily stored
in memory in dB/dBm format. When the [SHORT/OPEN] softkey is pressed, the prompt CONNECT
SHORT...STORE WHEN READY appears on the CRT, and a second menu layer is presented.

Operating Reference
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[AVERAGE ON OFF] toggles averaging on and off. This is the same averaging function that is
engaged by pressing [AVG ON OFF] in the averaging menu. If you had previously turned averaging
on, it will automatically be toggled off when [SHORT/OPEN] is pressed. Pressing [AVERAGE ON
OFF] toggles averaging on only for the measurement of the short. The averaging factor does not
change from the last value set in the averaging menu. You must return to the averaging menu if you
wish 1o change the averaging factor.

[STORE SHORT] measures the short circuit response. Connect the short to the test port of the
bridge or detector being used, and press [STORE SHORT]. The message CONNECT
OPEN. . .STORE WHEN READY appears on the CRT, and a third menu layer is presented.

[AVERAGE ON OFF] toggles averaging on and off. [f you used averaging when measuring the
short, you should use averaging to measure the open. Averaging has automatically been
turned off again. Use this softkey to turn it on.

[STORE OPEN] measures the open circuit response. Connect the open circuit to the bridge or
detector test port, and press [STORE OPEN]. The message SHORT/OPEN CAL SAVED IN
CH1 MEM appears on the CRT. (The channel indicated depends on which channel is active.}
The open and short calibration data has been averaged, and is stored in the active channel
memory. The first calibration menu is automatically presented.

Now the message For Normalized Meas...seleci [DISPLAY]IMEAS-MEM],
appears on the CRT, if you were not already in [MEAS-MEM] mode. Press these keys to
normalize the measurement.

[THRUJ prompts you through a thru calibration. This calibration is automatically stored in memory in
dB/dBm format. When the [THRU] softkey is pressed, the prompt CONNECT THRU . . . STORE WHEN
READY appears on the CRT, and a second menu layer is presented.

[AVERAGE ON OFF] toggles averaging on and off. This is the same averaging function that is engaged
by pressing [AVG ON OFF] in the averaging menu. If you had previously turned averaging on, it will
automatically be toggled off when [THRU] is pressed. Pressing [AVERAGE ON OFF] toggles averaging
ononly for the measurement of the thru. The averaging factor does not change from the last value setin
the averaging menu. You must return to the averaging menu if you wish to change the averaging factor.

[STORE THRU] measures the thru response. Connect the thru between the two points between which
the device under test will be connected, and press [STORE THRU]. The message THRU SAVED IN
CH1 MEM appears on the CRT. The first calibration menu is automatically presented.

Now the message For Mormalized Meas...select [DISPLAY] IMEAS-MEM] . appears
on the CRT, if you were not already in [MEAS-MEM] mode. Press these keys to normalize the
measurement.

[MEAS—MEM] stores the current measured data into memory. The data is stored in dB/dBm format
(even when you are viewing the data in SWR format). This softkey is also part of the [DISPLAY] menu.

[MEAS-M—~MEM] stores the measurement-minus-memory (normalized trace) into memory. This func-
tion can be used for ratio measurements only. This softkey is also part of the [DISPLAY] menu.

[DC DET ZERO] appears in the calibration menu only when AC/DC detectors or bridges are connected
to the detector inputs. Pressing [DC DET ZERO] presents the DC detector zero menu. Use these
softkeys to zero DC detectors. Zeroing eliminates small DC voltages present in the detectors, and
establishes the noise floor with no RF signal applied. Periodic zeroing also compensates for the effects
of DC drift.

Zero your DC detectors when you first connect them to the analyzer, before calibration, and whenever
significant temperature changes occur.

HP 8757C/E Operating Reference 23
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[MANUAL] is used when you must manually remove the RF signal from the detectors. Use this
method of zeroing with sources not connected to the analyzer through the 8757 system interface
bus, or when a small BRF signal is present in the device under test (such as amplifiers, mixers, and
oscillators). When the [MANUAL] softkey is pressed, the message REMOVE RF FROM DC
DETECTORS appears on the CRT, and a second menu layer is presented. Disconnect the DC
detector from any RF signal.

{CONT] is used to alert the analyzer to measure any signal now present at the detector input.
The analyzer then subtracts this amount from any measurements made. The previous menu is
automatically presented.

[AUTOZRO] is presented in this menu only when a compatible source is connected to the analyzer
through the 8757 system interface. When [AUTOZRO] is pressed, the analyzer turns off the RF
signal from the source and automatically performs the DC detector zero. While the autozerois in
progress, the message AUTO ZERD INPRUOGRESS. . . appears on the CRT. When completed,
AUTO ZERD COMPLETED appears on the CRT. An autozero can be performed at any time, even
with the repeat autozero function engaged.

[REPT AZ ON OFF] toggles on and off periodic autozero repeats. The analyzer is factory-set to an
interval of 5 minutes.

[REPT AZ TIMER] lets you change the interval between autozero repeats. Setintervals from 1to 60
minutes using the numeric keypad. Terminate the entry with the [ENT] key. The interval does not
change at preset or power on; it remains the same until changed with this softkey.

[COARSE ZERQ] is presented in this menu only if an MP 85025C Detector Adapter is connected to
the analyzer. See the HP 85025C Detector Adapter Operating and Service Manual for instructions on
this procedure. This procedure is written to apply to the HP 8757 A, but is also compatible with the
HP 8757C/E.

[PRIOR MENU] returns the first calibration menu.

[CONFIG SYSTEM] forces the computation of the internal calibration tables for all detector inputs
shown on the CRT. See "HP 8757C/E Self-Calibration,” in this section, for more information.

[MORE] presenté a second layer of the calibration menu.

[DET OFFSET] lets you set an offset value in dB for each detector. You might use this to enter an
offset that is the difference between the power reading of an analyzer input and the power reading
of a power meter. You might also use an offset to represent the value of attenuation used with a
detector. Pressing [DET OFFSET] presents another menu.

Select the detector for which you will set an offset value. For example, [DET A]. The current
offset value for that detector is shown in the active entry arga. Change the offset value using the
step keys, knob, or numeric keypad. Terminate the entry with the [dBm/dB] or [ENT] key. The
range of allowable entry values is +60 to —60 dBm. However, if the offset value procedure
produces results outside the +20to —70 dBm range for non-ratio measurements, or +90 to
—90 dB for ratio measurements, the analyzer will not be able to correctly show the data onthe
CRT.

Detector offsets are valid during calibration as well as during measurement. Detector offsets
remain in effect until they are changed. Power on and off or preset will not change an offset.
Offsets affect a detector input, not a detector. The offset always applies t0 a measurement
made on that input, regardless of which channel selects the measurement, or if a register is
recalled.

[PRIOR MENUT returns the previous menu.
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[EXT DET CAL] appears only if an HP 85025C Detector Adapter is connected to the analyzer. Use
this function to calibrate the analyzer to a detector connected to the detector adapter. Pressing this
softkey presents another menu layer.

[DET PWR CAL] is a calibration sequence that consists of providing the analyzer with two
known power levels. Once you perform a calibration with a detector, the analyzer identifies that
detector by its calibration value {{CAL VALUE]). You can use the detector and enter its
calibration value on any analyzer input. See the HP 85025C Detector Adapter Operating and
Service Manua! for instructions on this procedure. It is written to apply to the HP 8757A, butis
also compatible with the HP 8757C/E.

[PRIOR MENUT returns you to the previous menu.

TAUTOCAL ON OFF] gives you control over the automatic regeneration of the internal calibration
tables for the detector inputs. Pressing this softkey toggles autocalibration on and off. See "HP
8757C/E Self-Calibration,” in this section, for more details.

TTEMPCMP ON OFF] gives you control over the analyzer's continuous temperature compensation.
Pressing this softkey toggles temperature compensation on and off. See "HP 8757C/E Self-
Calibration,” in this section, for more details.

[PRIOR MENU] returns the first calibration menu.

HP 8757C/E Self-Calibration

The calibration menu softkeys [CONFIG SYSTEM], [AUTOCAL ON OFF], and [TEMPCMP ON OFF] all
relate to the analyzer's internal calibration. With JAUTOCAL ONJ] and [TEMPCMP ON], all internal
calibration is done automatically, and is transparent to the user. The analyzer automatically maintains
absolute and dynamic power accuracy for each detector input using two independent digital correction
processes:

Autocalibration — A regeneration of the internal calibration tables whenever:

@ The accessory configuration is changed.
e A significant change in temperature occurs (approximately 5°C).

Temperature Compensation — A continucus compensation for small changes in temperaturs.

Both of these correction processes can be controlled in the second calibration menu. At preset or
power-on, both autocalibration and temperature compensation are on, and all internal calibration is
performed automatically.

AUTOCALIBRATION

With TAUTOCAL ONjJ, the internal calibration tables are updated automatically. [AUTOCAL ON] is
recommended for most applications. The analyzer may update its internal calibrations tables under any
of the following conditions:

FAUTOCAL ONJ or fAUTOCAL OFFT:

® At instrument preset, power-on, or recall instrument state.
& [CONFIG SYSTEM] softkey selected.

Only if FAUTOCAL ONT:

e Detector or bridge configuration changed.
@ |arge temperature change.
® At a fixed 5-minute inferval.

HP 8757C/E Operating Reference
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To regenerate the calibration tables, the analyzer determines the following for each detector input:

® Detector or bridge type (AC only or AC/DC).
® Detector or bridge power versus voltage characteristics.
® Temperature of the detector (AC/DC accessories only) and the log amplifier.

Using these readings, the analyzer automatically computes the internal calibration tables. Depending
on the configuration, this table regeneration process can last a few seconds. When completed, the
message CONF 16 SYSTEM COMPLETED appears on the CRT.

If the analyzer is in a thermally stable environment (temperature drift less than 5°C), thermal driftin the
log amplifiers is minimal. The detectors, however, may be exposed to significant changes in tem-
perature. JAUTOCAL ON] automatically compensates for significant temperature changes.

TEMPERATURE COMPENSATION

with [TEMPCMP ON], continuous temperature compensation to the data is performed. This corrects
the measurement data for small drifts in temperature without the need to recompute the calibration
tables.

Always use temperature compensation when making measurements with the analyzer. This functionis
on at preset and power-on. Turn off temperature compensation only when diagnosing a possible
problem with the analyzer or its detectors.

Operating Reference HP 8757C/E
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Figure 16. [SPCL] Key and Special Menus

The [SPCL] key presents the special functions menu,

[SMOOTH ON OFF] toggles the smoothing function on and off. Smoothing (video filtering) 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 is different from averaging. Averaging computes each data point based on the average
value of each point during several sweeps. 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. An “8” is shownin
the status symbols area of the mode labels for any channel that has smoothing activated. Smoothing is
off for ali channels at preset,

[SMOQTH APERT] 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%.

HP 8757C/E Operating Reference
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[ENTER LIM LNS] presents the first of two limit lines menus. Using these softkeys, you can define
iimit lines for channet 1 and for channel 2. The limit lines consist of upper and lower limits for &
frequency or a band of frequencies. You can also choose just the upper or the lower limit. Turn on
the limit ines and they are shown on the CRT, and the measurement data is compared fo the limil
lines. An cut-of-limit condition is shown with a FA 1L message onthe CRT below the mode labels
area.

Thres types of limit lines are available: point, fiat line, and stoped line. One limitline can contain up
1o 12 segmenis. Each segment can be any one of the three types. Segments are numbered
sequentially when they are entered from the front panel. It entered through HP-IB, segmenis can
be entered in random order. The CRT prompts you for frequency, and upper and lower limits. Lise
the numeric keypad to enter the frequency and terminate the entry with the softkey which
represents the units: [x7], [Hz], fkiHz], [MMz], [GHz]. Use the numeric keypad aiso to enter the
upper and iower limits, and terminate the entry with the [dBm/dB] or [ENT] key. If you do not want
aither the upper or the lower limit, press the [dBm/dB} or the [ENT] key immediately after the
prompt. Limit lines can be stored only in save/recall registers 1through 4. Limitlines are restricted
0 traces with 401 points or fewer. Limit entries can be made in dB, dBm, or SWH, depending on
the display format. In SWR mode, howsver, the limits cannot be saved in race memaory.

Limit entries can also be made in volts in the AL mode.
FECINT LIMITT lets you define a Himit for a single frequency point.
[ELAT LIMITT lets you define a flat limit that is a constant value between two frequency points.

[SLOPE LIMITT lets you define a sioped limit between two frequency points that is linear with
frequency.

JEOIT SEGMENT] lets you redefine an existing limitline segment. When you press this sofikey,
the CRT prompts you for the number ¢f the qument you wish to change. Use the numeric
keypad to enter the number of the segment to be changed, then press [ENT]. The entire
segment will be deleted. Re-enter the segment. First choose the limit type from the softkeys.
The CRT will then prompt you to enter frequencies and limit values.

TDELETE SEGRMENT] lets you delete an entire segment. Press the key and the CRT prompts
you for the segment number to be delated. Use the numeric keypad to enter the number of the
segment 1o be deleted and terminate the entry with the [ENT] key.

JOELETE ALL LNS] lets you delete all existing limit lines for that channel.
[MORET nresents a second limits menu.

JUPE Li—PEM] piaces the upper Bmit line into memory and [LWR LIW-—~MEM] pl:i{}@“«‘
the lower limit ine into memory. Whenever either of the limit line fo memory keys
nressed, the memory for the active channel is initialized with a 0 dB {or 0 dBm) rez‘emﬁc@
level. The appropriate timits are then updated inio memory in the order in which the
segments were entered. (For overlapping limits, the lastentry will overwrite any overlap of
the previcus entry, and points with no limit data will be entered as 0 di or 0 dBm.} The
rmit-line-to-mamory functions cannot be used with SWHR display mods,

[ELOT ENTRIES] sends the limit ing freguency and amplitude values 10 the plotler, in
tabular format.
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{HP B757C ONLY )

FPRINT ENTRIES] sends the limit ling frequency and amplitude values to the printer in
tabular form.

TRRIGR MENUT returns the previous Hrits menu,

FDONETY 1s used 1o terminate limit line data entry for the active channel. H also refurns the
pravious menu (special functions).

LM LIS ON OFF] is the last softkey in the special funciions menu. It toggles the limit lines on and
off for the active channel, Whaen imit lines are turned on, each iimit ling segmaent becomes visible
anthe CRT as itis entered. You can turn Hmit lines on, even when no limii lines have been enisrad.
it you do, the CRT will show a2 PAES condition for any measurement data.
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ENTRY Area

e CHANNEL ) (i ENTRY
_ DDOE |

a
olololc)
L DOCE
\ 1
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HHERE000E

INSTRUMENT STATE

gy —" v — g
[ : . . :
ensvaar HEIA STATUS

—— FUNCTION

The ENTRY area consists of the knob, the STEP keys, and the numeric keypad.

The knob is used to change current values for various
functions such as [SCALE] and {REF LEVEL]. Coun-
terclockwise rotation decrements the value; clockwise
rotation increments the value.

STEP
The STEP keys are used to increment or decrement the
{} {} numerical value of a function to the next allowed value.
7 8 g ENT
OFF The numeric keypad is used to select digits, decimal
points, and minus signs for numerical entries. A termi-
nator ([ENT] or [dBm/dB]) is required except for [SAVE]
4 5 ] ENT and [RECALL] entries.
[ENT OFF] clears the active entry area on the CRT.
1 5 3 dBm [ENT] terminates unitless entries.
dB
[dBrm/dB] terminates numeric keypad entries for func-
- tions such as [SCALE] and [REF LEVEL].
BK
0 ’ = sp {BK SP] deletes the last digit entered.

Figure 17. Knob, STEP Keys and Numeric Keypad

30 Operating Reference HP 8757C/E




INSTRUMENT STATE Keys

Figure 18 shows the INSTRUMENT STATE keys. The keys in the INSTRUMENT STATE area of the
front panel are used to control system functions that are not channel specific but apply to the entire

instrument state.

HP 8757C/E
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ERREN
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[SYSTEM' [SAVE' IRECALL] lPRESET}

R T e e g

r' £ - . -ﬂ’
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Figure 18.

® O 0 O

INSTRUMENT STATE Keys
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[SYSTEM] — SYSTEM MENUS
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PRINE‘]W See "Printing” this section
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See Section §, To Chonnel %
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N
Figure 19. [SYSTEM] Key and System Menus (1 of 2)
32 Operating Reference HP 8757C/E




[SYSTEM] — SYSTEM MENUS (cont’d)
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Figure 19. [SYSTEM] Key and System Menus (2 of 2}
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ABORT|
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The [SYSTEM] key presents the system menus, which allow access to a variety of miscellaneous soft
key functions. These functions apply to the entire instrument state, such as plotting, printing, AC and
DC detection mode, number of trace points, and service. The [SERVICE] softkey allows access to a
series of menus that are described in section 8 of the service manual.
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Piotting
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Figure 20. Plot Menus

[PLOT] presents the first plot menu. The plot menus are shown in figure 20. These menus let you
custom-define and initiate plots on a plotier on the 8757 system interface. The analyzer is designed to
be compatible with the HP 7440A, 7550A, and 7475A Plotters. Other Hewlett-Packard plotters not listed
here may also be compatible.

The analyzer expects to find the plotter at an HP-1B address of 5, unless you have set a different
address using the analyzer's [LOCAL] key. Check the plotter to ensure that its address is correctly set.

When one of the plot softkeys is pressed, the analyzer freezes the measurement data and then
transfers this information to the plotter buffer. Upon completion of the data transfer, the analyzeris free
1o continue measurements while the data is plotting. To speed up the process of plotting, set [PLT BUF
ON OFFT to OFF. This function disables all analyzer functions, except for plotting, until completion of
the plot.

If the plotter is incorrectly addressed, or not connected to the 8757 SYSTEM INTERFACE, the message
PLOTTER NOT AVAIL appears on the CRT. Once the problem has been corrected, press the plot
softkey again to begin plotting.

If the plotter is properly connected to the 8757 SYSTEM INTERFACE, but has no paper loaded or is
otherwise not ready to piot, the message PL.OTTER NOT READY appears on the CRT. Once the
problem has been corrected, press the plot softkey again to begin plotting.

Limitlings and PASS/FAIL indicators are includsd i the [PLOT ALL] and [PLOT TRACES] plots
whien furned on.

[PLOT ALL} causes the plotter to draw the grid, labels, trace data, cursor, markers, and title. Plots
do not include status line information. If a message is shown in the active entry area, it will also be
plotted. If the message is not desired on the plot, press [ENT OFF] {in the ENTRY area) before
plotting.

[PLOT CUSTOM] causes the plotter to draw a plot using only the attributes specified with the
[DEFINE CUSTOM] softkey in this menu.
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[PLOTTRACES] draws the data traces for all channels that are turned on, Itincludes cursors, cursor
deltas, and markers.

[PLOT LABELS] draws the mode labels, reference line position labels, frequency labels (when
turned on), and status line information.

[BLOT GRID] craws the horizontal and vertical graticule lines.

[DEFINE CUSTOM] presents the custom plot menu, and the message DEF INE CUSTOM PLOT
appears on the CRT. This menu lets you specify which plot attribute or combination of attributes will
be inciuded in a custom-defined plot format. The format you define is plotted when [PLOT
CUSTOM] is pressed. This is convenient for plotting repetitions of the same plot format. The
softkey labels for the attributes you select to plot are highlighted on the CRT.

[TRACES] presents the traces menu. This menu lets you specify the trace or traces to be drawn
on the plot. Each of the trace softkeys such as [TRACE 1] toggles on and off. Only traces of
channels that are furned on can be plotted.

[PRIOR MENU] returns the custom plot menu.
[GRID] includes the horizontal and vertical graticule lines in the custom plot format.
[MODE LABELS] includes the mode labels in the custom plot format.

[FREQ LABELS] includes the frequency labels in the custom plot format (uniess they are turned
off with [FRQ LBL OFF]).

[SCALE TO P1P2] expands the plot so that the lower left corner of the grid is at the P1 position of
the plotter and the upper right corner of the grid is at the P2 position of the plotter. Mode labels
and frequency labels are plotted outside of the grid (unlike the HP 8757A).

[DONE] terminates the definition of the custom plot format. When pressed, this softkey returns
the plot menu.

[PRIOR MENU] also terminates the definition of the custom plot format and returns the plot
menu.

[ABORT PLOT] terminates plotting of a plot currently in progress. Plotting does not stop immedi-
ately; it stops after the buffer empties.

[PRIOR MENU] returns the previous menu (system menu).

HP 8757C/E
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Printing
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Figure 21, Print Menus

[PRINT] presents the print menus. The print menus are shown in figure 21. [PRINT] allows you to print
data to a printer capable of generating a graphics plot ortabular listings. The analyzer is designed to be
compatible with the HP 2255A ThinkJet, the HP 3630A Paintdet, and the HP 22278 QuietJet Plus. Other
Hewlett-Packard printers not listed here may also be compatible with the analyzer. Pressing the
[PRINT] softkey presents the print menu.

When one of the print softkeys is pressed, the analyzer freezes the data 1o be printed on the CRT and
sends it to the printer through a buffer. Once the data is transferred to the buffer, the analyzer is free to
continue measurements while the data is printing.

If the printer is incorrectly addressed, or not connected to the 8757 SYSTEM INTERFACE, the
message NOPRINTER AVAIL appears onthe CRT. Once the problem has been corrected, press the
print softkey again to begin printing.

If the printer is properly connected to the 8757 SYSTEM INTERFACE, but has no paper loaded or is
otherwise not ready to print, the message PRINTER NOT READY appears on the CRT. Once the
problem has been corrected, press the print softkey again to begin printing.

[GRAPH MONGQ] causes the printer to draw the grid, 1abels, trace data, cursors, markers, and title.
Messages in the active entry area and most sofikeys are notincluded. Use this command to printin
black and white mode only.
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TGRAPH COLOR] causes the printer to draw the grid, iabels, trace data, cursors, markers, and
title. Massages in the active eniry area are not included. Use this command 1o print in color
orty (Paintlet Printer). The printer will print with & default set of colors which approximate the
default colors of the analyzer with white and black reversed. The printer default colors are

fived and camnnot be allered.

Limit ines and PASS/FAIL indicators are included in both mono and color Drinta.

Graphics written to the CRT through HP-IB are not drawn to the printer. The printer can be

accessed with passthrough commands which are described in “*Remote Operation.”

[PRINT DATA] causes the printer to list all data in tabular form. An example of a printout is shown in
figure 22a. The number of data points listed is the number selected by [#TRACE POINTS] in the

system menu.

[PRINT MKRS] causes the printer to list the data at the frequencies of the source markers that are
turned on. The markers are indicated by their number, except for the active marker, which is labeled
“act.” If the cursor is on, the cursor amplitude value and frequency are also printed. An example of

a marker printout is shown in figure 22b.
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Figure 22. Example Printout for (a) [PRINT DATA] and (b) [PRINT MKRS]
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It alternate sweep is on, the printouts will include only the channe! pair with the active channal
{channels T and 3 or channsls 2 and 4). To print the other pair, activaie one of the channels in
that pailr and print agsain,

[ABORT PRINT] terminates printing of a printout currently in progress. Printing does not stop
immediately; it stops after the buffer empties.

[PRIOR MENUT returns the previous menu (system menu).

Other [SYSTEM] functions

[#TRACE POINTS] presents a menu to choose the number of data points to be used by the analyzer for
processing and showing the data on the CRT. Selecting fewer points means lower resolution, but lets
you use faster sweep times.

{ 1P B757C ONLY }

The maximum number of irace poinis available for each of four traces {wrned on simultaneously)
is 401, The maximum for two traces s 801 points. The maximum for one trace s 1601 points, using
channsl 1 only,

The analyzer presets to 401 trace points. Pressing a softkey (such as [201]) in the number of trace
points menu lets you change the number of trace points to that value. The value set will not be
changed at power on, but will preset to 401 points.

[PRIOR MENU] returns the previdus menu {system menu).
[LABELS] presents the labels menu. This menu lets you show or blank one or more of the labels.

[LABELS ON OFF] toggles on and off the mode labels, the frequency labels, and the display status
line on the CRT.

Iflimitlines are engaged, the PASS/FAIL indicator will not be blanked uniil imit linas are disablad.

Secure Fregquency Mode

[FRQ LBL OFF] turns off the frequency labels. If the frequency labels are off, the source frequency
readout is also blanked. The frequency labels will not be plotted or printed when turned off. Once
off, the frequency labels cannot be restored except by an instrument preset. Preset turns the
frequency labels on, but also resets frequency information to preset conditions. Power off and on
does not affect the status of the frequency labels.

The source instrument state is still completely saved to the save/recall registers even when the
frequency labels are turned off. However, when the instrument state is recalled, the frequency
labels will be turned off, as they were when the instrument state was saved. See "[CLEAR SAV/
RCL]" for additional information.
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(TP B757C ONLY)

The source instrument state is still completely stored to disk when the frequency labels are
turned off, However, whan ths instrument staie is loaded from disk, the frequency tabels will
he turned off, and the source frequency readout blanked as they were when the instrument
state was storad.

HP-1B programming commands also allow you to turn the frequency labels off and operate in the
secure frequency mode. See '‘Secure Frequency Mode™ in any of the Remote Operation
documents. : '

[TITLE ON OFF] toggies the titles on and off without erasing the title.

[START LABEL] is used to specify the start value of the left graticule. This function can only be
engaged with the system interface off. After pressing this softkey, enter the start frequency with the
numeric keypad and terminate the entry with the appropriate units softkey (such as [GHz] or
[MHz]). Termination of the entry presents the labels menu.

[STOP LABEL] is used to specify the stop value of the right graticule. This function can only be
engaged with the system interface off. This function is engaged the same way as [START LABEL].

[PRIOR MENU] returns the system menu.

[MODE AC DC] toggles between AC and DC detection modes. If a compatible source is connected to
tne system interface, the source modulation is controlled automatically (normally on for AC and off for
DC.) This function also controls the [MOD ON OFF] function. When AC is engaged, the analyzer
modulation output is on. In DC, the modulation is off. Both features can be manually overridden.

[TITLE] presents the title menu, which is used to define a title that is shown on the CRT and plotted with
the data. The title is composed of characters selected from the CRT in the active entry area. The letters
of the alphabet, the digits 0 through 9, a decimal point, and the mathematical symbols {)-+—/f=1are
shown on the CRT with the message POINT WITH WITH KNOB, SOFTKEYS, THEN PRESS
SELECT CHAR.

[SELECT CHAR] enters your character in the title. Turn the knob or repeatedly press the [STP ONE
RIGHT] or [STP ONE LEFT] softkey until the arrow points to the character you desire. Press
[SELECT CHAR] and the character appears in the title.

[SPACE] inserts a blank space in the title next to the last character entered.
[BACK SPACE] deletes the last character entered.

[ERASE TITLE] deletes the entire fitle.

[STP ONE RIGHT] moves the arrow pointer to the next character to the right.
[STP ONE LEFT] moves the arrow pointer to the next character to the left.

[DONE] terminates entry of the title and returns the system menu.

HP B757C/E Operating Reference

39



40

[ADPT MR GN OFF | togales adaptive normallzation on and off, Adaptive normalization adjusis the
salibration data stored in memory when the frequency range is changed. This makes it possible o
narrow in on part of the calibrated frequency range without recalibrating. The resolution of the
narrower rangs viewad is not changed 8% the trace & expanded, and the calibration data s
interpolated between the available points. Adaptive normalization should not be used i the
calibration trace vartes rapidly with freguency. An asierisk s shown in the status symbols area of
the mode! iabals area for any ehannel that has adaptive normalization engaged and s in [MEM} or
IMEAS-MIEMT display mode. f the trass is expanded beyond the fraguancy range of calibration,
the calibration daia oulside that frequency rangs s extrapolated as a straight Hne from the
calibration data al the start and stop frequencies. inthis cases, a U is shown in the status symbols
GHE

[MORE] presents a second system menu.

[MOD ON OFF] toggles on and off the 27.778 kHz modulation drive output on the rear panel of the
analyzer. '

FOH MENL O/ OFF | ogoles on and off the channel menu aceessed from the channel kevs. In
this siate, pressing a CHANNEL key activatas the channel but the existing menu presented on
the ORT doss not change. This is a convenient mode i which to define the measurement
parameters for both channel 1 and charmel 2 because it saves keystroles,

To twrn off & channg! when the channel memu is off, press the channel key twics, The first
press activates the channel; the second press turns iFoff. Prassing the CHANNEL kay agaln
tuns on the channe! and activaies il

To return the channel menu, press [SYSTEM] IMORE] [0H MENU ONJ.

[CLEAR SAV/RCL] clears all of the save/recali registers and presets the analyzer. if a compatible
source is connected to the 8757 system interface, it is also preset, and its save/recall registers are
cleared. When this softkey is pressed, the message IF YOU WANT T0O CLEAR ALL REGIS-
TERS, PRESS YES appears on the CRT and another menu is presented.

[CLEAR YES] clears all save/recall registers and returns the channel menu in the preset
instrument state.

[NG] returns the previous system menu with all save/recall registers infact.

NOTE: For high security environments, the analyzer can be configured to clear all save/recall registers
each time the instrument is powered down. This eliminates the possibility of confidential information
remaining in the registers. To enable this function, follow these steps:

& Remove the battery (A3BT1) from the A3 CPU board. This will prevent storage of any register data.
The internal self test now indicates a battery faiture upon power up.

& [nstall awire jumper (ASW2) on the A3 CPU board, just below U2. This jumper will signal the CPU to
skip the battery seif test and normal operation resumes. A warning message, SAVE/RECALL
registers defaulted will briefly appear upon each power up cycle.

Removing the battery does not affect the internal calibration of the analyzer; only the savefrecall
registers.
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[SWEEP MODE] presents the sweep mode menu. This menu is used to specify the type of sweep
supplied by a source not compatible with the 8757 system interface or fo toggle on and off the 8757
system interface.

[NONSTD ON OFF] enables the analyzer to frack a sweep ramp other than the expected 0-10
voit sweep ramp. The nonstandard sweep must be within the 0-10 voltrange. See Product Note
8757-5 for a more detailed description of this mode. If a sweep in excess of 10 volts is used, the
A4 ADC assembly must be modified to accept it. See section 8 of the service manual for
instructions. To use nonstandard sweep mode, disconnect the POS Z BLANK, the STOP
SWEEP, and the 8757 SYSTEM INTERFACE connections 1o the source. Only the SWEEP IN
should be connected. The number of trace points selected using the [#TRACE POINTS]
function is still active for nonstandard sweep mode.

[CW ON OFF] is used with a source that is not compatible with the 8757 system interface. This
function allows the display to be continuously updated when the non-compatible source is in
CW mode with no sweep ramp applied to the analyzer. With [CW ON], the analyzer provides its
own continuous internal horizontal display update, so that any stable input will be shown as a
straight line. [CW ON] is also used if the source is 8757 system interface compatible. This
function is selected automatically when the source is in CW mode {or toggling to [CW ON] will
engage the source CW mode).

[MANUAL ON OFF] toggles on and off manual sweep control. If the source is connected to the
8757 system interface, [MANUAL ON] is selected automatically when the source is in manual
mode {(or toggling to [MANUAL ONJ will engage the source manual sweep mode). This function
atso alfows manual sweep control by a source not compatible with the 8757 system interface
using a sweep input signal. With [MANUAL ON] and the source in manual mode, the analyzer
provides a cursor whose vertical position represents amplitude and whose horizontal position
can be manually swept from the source.

[SYSINTF ON OFF] toggles the analyzer’s control of the 8757 system interface on and off. When
the analyzer is not the system controller, another instrument on the 8757 system interface can
control the instruments connected to the system interface. The setting of this function is not
changed at preset. When off, SYS INTF OFF is shown in the status line on the CRT.

[STEP SW ON OFF] toggles on and off step-sweep mode. Step-sweep mode requires that the
8757 SYSTEM INTERFACE be connected and the [SYSINTF ON OFF] softkey be set to ON,

NOTE: The [STEP SW ON OFF] softkey is only available with an HP 8340 or 8360.
[PRIOR MENUT returns the previous menu.

[PLT BUF ON OFF] turns the plotter buffer on and off. When the buffer is on and a plot softkey is
pressed, the analyzer is free to continue measurements while the data in the buffer is plotting. Not
all active functions are available during a plot, and the entire process of plotting is slowed down
when the buffer is on. When the buffer is off, all active functions are disabled and the plot is
processed until finished.

NOTE: The [PLT BUF ON OFF] softkey is preset at the factory in the ON position. In order to speed
up the plotting process, turn this function off.

TPRIOR MENUT returns the previous menu.

[SERVICE] presents the service menu, which provides a series of automated tests of the functional
blocks of the analyzer. These tests are described in section 8 of the service manual.

HP 8757C/E
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[LOCAL] — LOCAL MENU
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Figure 23. [LOCAL] Key and Local Menus

The [L.OCAL] key returns the analyzer to local operation from the remote operation state unless a
LOCAL LOCKOUT command has been received over HP-1B. Pressing [LOCAL] also presents the local
menu. The iocal menu allows you to set HP-IB addresses for the analyzer and other instruments
connected to the 8757 system interface. The default addresses for these instruments are shown in
table 5.

Table 5. HP-IB Default Addresses

instrument HP-iB Address
8757 16
Sweeper 19
Piotter 05
Printer 01
Disk Drive? 00

1. HP 8757C only.

Change the default addresses of these instruments by pressing the softkey for the instrument you wish
to change. For example, press [8757]. The current HP-1B address is displayed in the active entry area
of the CRT. Now enter a new address. Allowable values are 0 through 29. Enter the new value with the
numeric keypad and terminate the entry with the [ENT] key. (Do not set two instruments to the same HP-
IB address.) The CRT shows the new HP-IB address. This address is stored in memory and is not
changed by turning the LINE switch off, or when the analyzer is preset.

Be sure that the address set for each instrument matches the address physically set on the instrument.
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[SAVE] — SAVE MENUS
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Figure 24. [SAVE] Key and Save Menus

The [SAVE] key allows you to save the current instrument state in savefrecall registers in the analyzer.
The information is stored in non-volatile memory and will be available, even if power is interrupted, until
the registers are written over or cleared with the [CLEAR SAV/RCL] softkey.

To save the currentinstrument state in a register, press [SAVE]. 5AVE REG appears inthe active entry
area. Enter the register number, using the numeric keypad, where you wish to store the current
instrument state. No terminating key is needed. 9 different settings ¢an be stored in registers 1 through
9 of the analyzer.

After you enter the register number (1 through 9}, the analyzer saves the current instrument state in the
appropriate register. This takes only a moment, then COMPLETE appears in the active entry area.

The information saved includes the current front panel settings of the analyzer and source, trace ™7
memory, and titles. The memory trace is saved at 401 points regardless of the number of points
selected for the measurement.
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Limitlines can be saved in registers 1 through 4 only.

The[SAVE] key also presents the save menus which allow you to store data to disk. You can siore
the instrument stales, measurement data, daia in memory, and CRT graphics to a disk on a drive
connacted to the system inferface. The instrument state information includes front panel setlings
for the analyzer and source, labet information (LABELS ONJOFFY, [FRQLBL OFF], [TITLE ON/
OFFD, Hmilt tnes, and color selection.

if you load the instrument states for an analyzer ard source combination into an analyzer with a
different source, the original source instrurnent state will be applied 1o the new source. The new
source will clamp frequency and power at its extreme limits, if neaded. Table 6 is a list of the
source seffings that are saved on 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 [SET UP
DISKY to accomplish these tasks,

ISAVE REGHSTR] provides the same save-io-analyzer-register function thatis engaged by press-
ing the [SAVE] key. Ses the [SAVE] key description for detalls.

ISTORE TO BISK] presents a menu which allows you o store your instrumend state, trace dala,
and CRT graphics to disk. The information will be stored under the active file titlie which is shown in
the title area on the CRT. If there is no active file title, the information is stored under a defauli file
title (FILET). if you want o store the information under a different file title, emter the desired file title
using [TITLE FILE] before pressing [(STORE TO DISK].

NOTE:  Instrument-state information of an HP 8360 Series Synthesized Sweeper can only be
savad or racalied on disk with firmwars Reavision 3.1

MOTE: Alernaie stgte information cannot be saved on disk.
ROTE:  User Hainess data for an HE 8360 Series Synthesized Sweeper is not stored to disk,
When pressed, [STORE TO DISK] presents another meani,

[IMSTRM STATE] stoves the analyzer and source front panel seltings to disk. Thess are stored
uncier the active file fitle, if there is already instrument state data stored under this ile title, the
riawy data will write over the old.

TMEAST stores the trace measurement data to disk. This information is stored under the
active file title.
[RMEMT stores the frace memory data to disk. This information is stored under the active file

title,

TMEAS —MEM] stores normalized trace data to disk that can later be analyzed with a
computer, This information is storad under the active file title.

TCRT BRAPHICT stores current CRT graphics to disk. This information is stored under the
active fils title.

FALL] stores the instrument siale, trace measurement and memory, normalized trace data
{only if the current display function is MEAS—WMEM), and CRT graphics o disk in one
operation. This information is siored In separate files under the active file title.

Operating Reference HP 8757C/E



[GRAPRIC OR OFF] allows you to turn on or off graphics that have been recalled from disk or
placed in graphics memaory by computsr. fGRAPHIC OMT shows graphics and softkey menus
only and bianks all instrument state and messurement data. The current softkey menu
remains active on the CRT and all other softkey menus can be accessed. A useful application
for this function might be an instrument connaction diagram which a user can access at any
time during the measurament process. JGRABMIC OFFT turns off graphics and returns the
instrument state and measuremant data.

TERIOR BENUT returns the Drevious menu.

FHTLE FILET Iets you create a new fiie title. The current active file fitle is displayedinthe title arsa on
the CRT. To create a new file e, first erase the active file title. Then enter up to eight characters,
The new title is shown in the tite area as you oreate i

ISELECT CHAR] enters vour character selection, Turn the analyzar knob untitthe arrow points
iothe character you desire. Press [BELECT CHAR] and the characler appears inthelitle srea,

IBACKSPACET deletes the lasi character enterad in the titls.

TERASE TITLE] deletes the entire title,

TETE OME BIGHT] moves the arrow pointer 10 the next charactsr 1o the right.
[ETP ONE LEFT ] moves the arrow pointer (o the next characier o the left.

[DONET terminates entry of the title and returns the previous meni.

FFILE BIRECT | shows you the directory of Tiles on the specified disk. The directory holds 382 files,
with 16 files 1o & page.

THEXT PAGE] shows you successive pages of the directory.
TPREY PAGE ] shows you previous pages of the directory.

FEELECT TITLE ] etz you select a file title to be the active file title. The current active file title is
shown at the top of the CRT. Use the analyzer knob to move the arrow 1o the Tile titde you wish
{0 be the active file title. Press [BELECT TITLE]L

TPEIGR MENLUT returns the previous menu,

TDELETE FILE] deletes files from the directory. Pressing [DELETE FILE] shows you the active file
titie. Make sure that the files you wish to delete are active. You have two options:

[DELETE YES] deletes all files in the directory with the active file title. If you do wish o delete
the files with the active filg titles, press [DELETE YES]

NG exits the delete file menu withou! deleting any files. If you want 1o delete files other than
the current active file, use [SELECT TITLE] or the #ile directory 1o change the aclive fils title.

ISET UP DISK] presents another menu that lets vou set disk unit and volume numbers, initialize
disks, and o define the format in which 1o save the data.

TEHER UNITT shows the unit of the disk drive where the analyzer expects 1o find your disk,

When pressed, DI SE UNIT appears in the active entyy arsa of the CRT, along with the unit

numbsr of the drive. To change the unit number, use the numernic keypad to énter the new unit
number and terminate the entry with the [ENT] key.

HP 8757C/E
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TEHSK VOLUBE ] shows you which volume of the disk drive the analyzer will access to saves and
recall data, When pressed, DI SE VOLUME appears in the activs entry area of the CRT along
with the volume number of the drive. The correct volums number is oritical when using a hard
disk. To change the volume number, use the numeric keypad to ertar the new volume nurmber
and terminate the entry with the [ENT] Key.

FRIARY FORRAT] sets the measurement and memaory data format 1o binary. Binary format
provides the fastest iransfer speed of data, and usss the smaliest storage space of the two
formats available (binary and ABCHE). The format chosen is highlighted and underiined. The
analyzer presais (o binary format.

TABCE FORBAT] sets the measuwrement and memory date format to ABCH. ASCH format
makes the stored data compatible with other computers,

[T DISKY lets you initialize a disk, The analyzer will initighze the disk identified by [DISK
UNITY and [DISK YOLUME] Be ceriain these are correctly sef beforg continuing.

[T YES] begins the initialization. The message Wa I TING FOR DISK appsars on the
CHT. When this message 15 removad and the disk drive light turms out, inltialization is
compiete.

MOTE:  initalization of hard disks can take up to 30 minuiss o complseis.

WOTE: I your disk is write-proteciad, the message WARNING: DISK I8 WRITE PRO-
TECTED appsars onthe CRT and the initialization is aborted. i you still wish to Initiaglize the disk,
remove the write protection and prass [INIT DISK] [INIT YESL

MO returns the previous menu without running the initialization. it will not abort an
irtaiization already in orogress.

TPRICR 8IEMUT returns the Drevious menu,

Table 6. Source Seitings Saved on Disk

Markers 1 through 5.

Marier Delta.

Marker Sweep.

Sweep Trigger (Internal, Line, Txiermal)

Sweepn Typs (Manual, External, Continuous).

Sweaeap Mode (Start/Ston, GF/AF, OW, Swept CW).

Start/Stop Freguencies.

CF/AF Freguencies,

OW Freguency.

ALC Mode {Internal, External, Powsr Meter).

Power Sweap.

Power Slops,

R Power (On/OH, Value).

Display Offset (HP 83508 oniy).

Erisplay Muiliplisr,

Psplay Update On/OHL

@ Sguare Wave Modulation On/OH (HP 83508 only)
- or Bhift Pulse Modulation On/CH (HP 8340/41).

@  SBweep Time.

2 2T 8 2 9 ¢ % e e & e 8 B

a5 @ &
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[RECALL] — RECALL MENUS
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Figure 25. [RECALL] Key and Recall Menus

[RECALL] allows you to recall information previously saved in the analyzer registers. When you press

[RECALL], the message RECALL REG appears in the aclive entry area on the CRT. Enter the register

........ number containing the information you wish to recall using the numeric keypad. No terminator is

required. The analyzer retrieves the information saved in that register. This takes only a moment, then
COMPLETE appears in the active entry area.

(B 7570 ONLY )

The [RECALLY key prezents a menu which allows you 1o recall data previcusly stored o disic

[RECALL REGISTRI provides the same recali-from-analyzar-register function as pressing the
[RECALLY kev. See the [RECALL] key desoription for details.

FLOAD FR DISKET presenis & meny which lets you joad the instrument state, race data, and CRT
graphics from disk. The active fle title, inthe lille area on the CRT, identifizs the file to be loaded i
vou wart 1o load information from a different file, enter the desired file title using the [TITLE FILE]
softkey (or select the fle Hile in the fle direciory). 1 ne file exists on diskowith the current active file
title, the mossage WARNIHG: NOFILE FOUND OM DISYK appears on the ORT. Return to the
pravious meny and use the fle drectory 1o verily thal you have ths correct file Uitle and the corract
disk,

MOTE:  Abernate state information cannot be saveo on disk, therefore, it cannot be recallad.
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When pressed, [LOAD FR IHSK] presents ancther menu.

FINSTERM STATE] loads instrument froni panel setlings from disk. This information must have
heen previousty stored under the current active file fitle.

TMEAS —MERM ] loads irace measurement data from diskinto the analyzer frace memory. This
information must have been pravicusly stored under the current active file title,

TMEM] loads trace mamory data from disk, This information must have been praviously
stored under the current active file tids.

FOET GRAPHICT ioads GRT graphics from disk. This information must have bean previously
stored undeyr the current active file tiile.

FALLT oads the instrument stale, race measurement and memory, and CRT graphics from
disk in ong coperation. This information must have baen proviously stored undar the current
active filg title,

FALL HOLBY toads the files listed in the [ALL] function above in addition 10 holding the
measurement display. This allows archived data to be viewed and plotted. The following
cisplay funclions are also allowad, manually or via HP-1I3: scaling, cursor/cursor search,
smaoothing, data plotling/orinting, channels on/off, or BWR display (when datg s slored as
BWH). All other recali functions remain the same.

MOTE: Smoothing will be twurned off if the stored file has smoothad data.

JGRAPHIC ON OFFT allows you 1o twrn on or off graphics that have been recalled from disk or
mlaced in graphics memory by computer. fGRAPHIC OM] shows graphics and softkey menus
arly and blanks all instrument state and measurement data. The current softkey menu
remains active on the CRT and all other sottkey menus can be accessed. A useful application
for this function might be an instrurnent connection diagram which a user can access at any
fime during the measurgment process. [GRAPHIC OFF] turns off graphics and returns the
instrument state and measurement data,

FRREOR MENUT returns the previous menu.

FREE DIRECT | shows you the directory of files on the spacifled disk, Tha directory holds 382 files,
with 16 files 10 a page.

THEXT PAGE] shows you successive pages of the directory.
TEREY PAGET shows you previous pages of the directory,

TSELECT THLET Ieis you select a file title 1o be the active file title. The current active file titia is
shown gt the top of the CRT. Use the analyzer knob (o move the arrow to the file title you wish
o be the active file de. Press [SELECT TITLEL

TPRICE MEMUT returns the previous manu.

FITLE FILET allows you define a new file title. The current active file title is displayed inthe title area
on the GRYT. To create a new e tils, first erase the active file titls. Then enter up 1o sight
characters. The new title 15 shown in the tille area as you creats it

(BELECY CHARY enters your character sslection In the tie. Turn the analyzer knob or
repeatedly press the [STP ONE RIGHT] or [BTF ONE LEFTY sofikey until the arrow points to
the character you desire. Prass [SELECT CHART and the character appears in the title.
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TERASE TITLE] delstes the entire iilla.

FETR OMNE BIGHT] moves the arrow poinier 1o the next character o the right.
IETP ONE LEFT] moves the arrow polnter 1o the next character 1o the et

TOONET termingies entry of the fitie and returns the ;ﬁf'@vimssﬁ e

”%mff«ﬁﬁ FILET deletes files from the directory. Pressing [DELETE FILE] shows vou the active file
e, Make sure that the files y u wish o delete are active, You have two options:

FOELETE YES] deletes all fii e iy the directory with the active fie title. i you oo wish o delste
the files with the active file titles, prass [DELETE YESL

FROT exits the delels file menin Mfz"iw}uz‘ delsting any #les. 1 you want to delete files other than
the current active file, use [SELECT TITLED or the file direciory 1o change the active file Hila,

TSET UP DESK] rvesents another menu that lets vou set disk unit and volume numbers, initialize
disks, and defing the formal In which to sdve the data,

FEHSE URIT T shows yfeu the unit of the disk drive where the analyzer axpects 1o find your disk,
When pz% e, DL SE UNIT appears in the active aniry area of tha ORY, along with the unit
numbaer of the drive. To change the unft number, uss the numeric keypadio enter the new unit
number amﬁ terminate the entry with the [ENT] key.

[THSE VOLUME | shows youwhich volurme of the disicdrive the analyzer will access 1o save and
recall data. When pressad, DI SK VILUME appears in the active entry area of the CRT along
with ihe volume number of the drive. To changs te volume number, use the numeric keypad
1o enter the new volume number and terminate the entry with the [ENT] key.

TBINARY FORMATT sets the measurement and memory data format to binary, Binary format 77
provides the fastest transfer speed of data, and uses am umm Host storage space of the two
formats available (binary and ASCID. The formal chosen is hightighted and underlined, The
analyzer prasets 1o binary format.

TASCH FORMAT] sels the measurement and memory data format to ASGHL ABCH Tormat
males e stored f} ata compatible with other computers.

T ST tets vou inialize a disk. The analyzer will injtlalize the disk identified by [SK
UNITT and [DISK VOLUMEL De certaln these are correctly set before continuing.

TIREY YEE] b s message WATTING FOR DISK appears on tha
CHT. When this message s ad and the disk drive ight urns out, inltlalization is
completa.

MOTE: Hyouw gwiitg-protected, the message WARNING: DIGE ,_s.‘"% f@?%.i FEFROTECTED
appesrs on the (f‘?”ﬁ%” and the inltialization I8 mbcw% I you stll wish to nitialize the disk, remove
the weite protacton and press [NIT DISK] TINIT YESL

TNDT vetumns the previous meny without running the inilalization. | will nol abort an
ization already | 2’{ gmw,

TESHOR MENUT refurns the previous mearn.
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[PRESET] — PRESET KEY
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Figure 26. [PRESET] Key

When the [PRESET] key is pressed, or when the IP command is received from a system controller, a
self-test is performed. This is followed by presetting of the analyzer and the instruments connected to
the 8757 system interface. All functions are turned off, then the following instrument states are set:

ANALYZER

The channel menu appears in the softkey label area of the CRT.

® P e e S P EPOEPEE PP O SPES

Measure power A on channel 1 {on).
Measure power B on channel 2 (on).
Measure power C {or B) on channel 3 (off).!
Measure power R on channel 4 (off).!

Display measurement data in log magnitude format.

Scale =20 dB/div.

Reference level 0 dBm for all channels.
Reference level step size =20 dB.
Averaging off.

Averaging factor =8.

Cursor off.

All labels on.

Channel menu on.

Channet 1 as the active channel.
Modulation drive on.

Number of trace points =401,
Detector mode set for AC detection.

Smoothing aperture set for 5.0% of span {off).

Cursor format =log magnitude.
Search value = —3 dB.
Adaptive normalization off.!
Temperature compensation on.
Repeat autozero off.

1. HP 8757C only.
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SOURCE

Instrument preset.

Sweep time 200 ms.

HP 8350B sqguare wave modulation on.

HP 8340/8341 SHIFT PULSE on; RF output on.

PLOTTER

® Abort plot, if in progress.
@ P1and P2 scaling points unchanged.
e Selection of plotter pens unchanged.

PRINTER

e Abort plot or print, if in progress.

DISK DRIVE'

Aborts any data transfer in progress.
Unit number unchanged.

Volume number unchanged.

ASCIH or binary mode unchanged.

P & B S

The following analyzer conditions are not changed during a [PRESET] or IP command execution:

Reference position.
Trace memory.
Save/recall registers.
HP-IB addresses.
Heguest mask.

Limit lines.

Title.

Detector offset.
User-defined plot.

Repeat autozero timer.
Display intensity.
Display colors.!

e ® O &G SO ED

1. HP 8757C only.

HP 8757C/E

8757 system interface private bus control onjoff.
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HP-IB STATUS

R L T s
§ [ ] & ® @
HP—IB STATUS
Figure 27, HP-IB STATUS Indicators

The HP-IB STATUS indicators (figure 27) show the current status of the analyzer. When the indicator is
lit, the analyzer is in the status represented by the indicator.

Indicator Analyzer Status

R Remote operation

L Listen mode

T Talk mode

S Service request (SRQ) asserted

The indicators are not updated continuously. It is possible for several complete HP-IB operations to
take place without any change in status.
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Detector inputs

Figure 28. Detector Inputs

Figure 28 shows the analyzer's detector inputs. Each input has identical characteristics and allows
connection of compatible detectors and bridges. Input A is typically used for the connection of a
directional bridge for reflection measurements. Input B is typically used for the connection of a detector
for transmission measurements.

{(HFB757C ONLY

Input C (Gption 001 only) is an optional channel used to measurs a fourih parameter {for sxampie,
whors a device under test has more than ong oulpul).

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

1. HP 8757C Option 001 only.
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SOFTKEY MENU STRUCTURE MAPS
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Figure 29. The HP 8757C Softkey Menu Structure Map (1 of 4)
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Figure 29. The HP 8757C Softkey Menu Structure Map (3 of 4)
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Figure 29. The HP 8757C Softkey Menu Structure Map (4 of 4)
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MEAS DISPLAY SCALE
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Figure 30. The HP 8757E Softkey Menu Structure Map (1 of 3)
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Figure 30. The HP 8757E Softkey Menu Structure Map (2 of 3)
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Figure 31. The HP 8757C Rear Panel

1. The 8757 SYSTEM INTERFACE connectar is used to connect the private bus that lets the analyzer
control peripherals such as the source, plotter, and printer. Since the analyzer itself controls the
8757 system interface bus, other controllers must not be attached fo this connector, unless the
[SYSINTF OFF] function is engaged.

The B757 system interface control of the HP 8350B Sweep Oscillator or HP 8340- or 8341-series
Synthesized Sweeper provides frequency annotation shown in the frequency labeis area of the
CRT. In addition, the [SAVE], [RECALL], and [PRESET] keys of either the source or the analyzer
control these functions in both instruments. Alternate sweep capability is also available in pboth
instruments.

2. The HP INTERFACE BUS input/output connector alows interfacing with a computer controller and
other HP-IB instruments.

3. The POS Z BLANK inputconnector accepts positive retrace and 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.

4. The SWEEPIN0-10Vinput connector accepts a 0 Vto + 10V sweep signal from a source. Using the
non-standard sweep mode, it can also accept a different sweep ramp within the 0 to +10V range.
The A4 ADC assembly can be modified to allow sweep ramps greater than +10 V.

5. The STOP SWEEP connector provides the interface signal to stop the sweep of the HP 8350B or
8340/41 when itis controlled over the private bus. The analyzer also uses this connector to sense
when the source has stopped the sweep.
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NOTE: Connection of a sweep signal to the SWEEP IN 0-10V connector is the minimum requirement
tor use of the analyzer as a receiver. The POS Z BLANK must be connected 10 provide marker
information on the screen. If the source is connected to the analyzer through the 8757 system interface,
the STOP SWEEP must also be connected.

6. The MODULATOR DRIVE connector provides a 27.778 kHz square wave signal, nominally =6V
open circuit, for driving an external modulator or the external amplitude or pulse modulation input
of the HP 83508 Sweep Oscillator or the HP 8340- or 8341-series Synthesized Sweeper.

7. The DAC OUT 0-10V connector is provided for future enhancements with later revisions of
firmware. It can also be used for troubleshooting purposes.

8. The ADC IN connector is used to show an external voitage on the analyzer CRT using [MEAS]
[AUX]. The connector is also referred to as AUX input. It can also be used for troubleshooting
purposes.

9. The CONTROL 1 and CONTROL 2 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 is used as an oscilloscope trigger source when continuous loop service-related
tests are performed.

10. The R, G, and B VIDEQ QUTPUT connectors provide analog red, green, and biue video
signals, which can be used to drive an external color monitor such as the HP 3571AB or
monochrome monitor such as the HE 35731478, Other analog multisync monitors can be
used if they are compatible with the analyzer’s 25.0 kHz scan rate ar video ievals {1V p-p,
0.7V =white, 0V =dlack, —0.3 Y =sync, sync on green).

11, The LINE V +10% input connector accepts primary line voltage to power the analyzer. The line
voltage of 100V, 120V, 220V, or 240V is selected by correctly inserting the printed circuit selector
board. Information on line voltage and fuse selection is in section 2, "“Installation.”
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OPERATOR’S CHECK
DESCRIPTION

The operator’'s check verifies that the analyzer is functioning properly. It does not verify all specifica-
tions, but is an appropriate test for daily instrument verification, incoming inspection, or verification
after repair or replacement of digital circuits.

This check consists of analyzer HP-IB and 8757 systeminterface checks, and self-tests, followed by 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 1o minimize device variation.

You can modify this test to use other microwave devices and test specific frequency ranges, but if you
use a different RF plug-in that cannot output +16 dBm, you will not be testing the analyzer's full
dynamic range.

EQUIPMENT
HP-IBCable ........ ... .. i HP 10833A/B/C/D
Sweep Oscillator Mainframe . ....... .. ... ... ... ... HP 8350B
RFEPlUg-In e HP 835928
Detector ... ... e HP 11664A/E
50 MHz Bandpass Filter .............. HP Part Number 08757-80027
Graphics Plotter ... ... . e HP 7440A

PROCEDURE

1. Toverify the instrument self-tests, HP-1B, and 8757 system interface private bus, perform the “HP
Interface Bus and 8757 System Interface” performance test in section 4 of the service manual.

HP-18 ars
SYSTEM
INTERFACE
RAPHICS PLOTTER
SUEEP RF § NE THORK
OSCILLATOR .~ PLUG-IN .~ ARNALYZER
o ~.. o ~.
= CUT/IN SWEEP IN
e o e || ™o POS 7 BLANK _ all 22 (Ogoee
Emt St o BEEE | ade * a Goag
S mOD oos G oo 8 e STOP SWEEP 9| & omoooo
o« bhea_ope oo (] 1 T i § 29 sopo
th i eeew
i e
PR
DETECTOR P

HICROWRYE
TEST DEVICE

Figure 32. Equipment Set-up for Operator’s Check
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Set up the equipment as shown in figure 32, with the detector connected o 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.

If the 8757 system interface is nof engaged (SYSINTF OF F appears in the status line of the CRT),
turn it on by pressing [SYSTEM] [MORE] [SWEEP MODE] [SYSINTF ON].

On the analyzer, press [PRESET] to preset both the analyzer and the source. At preset, the
analyzer channel 1 is active and measures input A.

Adjust the startand stop frequencies of the source to include the frequency range of the microwave
test device. These frequencies will be plotted with the data for a permanent record.

Turn off the analyzer’s channel 2.

(H# 57670 ONLY )

Pross CHANNEL [21 JOHARN 2 OFF].

10.

1.

12.

13,

14.

For the HP 8757E, press CHANNEL [2] twice.

On the analyzer, press [CURSOR] [MAX] to place the cursor at the maximum value of the trace.
The CRSR value is displayed in the active entry area of the CRT. Adjust the output power ofthe RF
plug-in until the cursor value on the CRT reads -+16 dBm. This value is the upper limit of the
dynamic range of the analyzer.

Press [DISPLAY] [MEAS—MEM] to store the trace in memory. The message CHAN 1MEAS TO
MEMORY will be shown on the message line of the CRT.

Disconnect the detector from the BF output of the source. Press [AVG] [AVG ON OFF] to turn on
averaging with the default average factor of 8. Wait a few seconds to allow the trace to settle.

Press [CURSOR] [MAX]. A cursor value of —60 dBm or lower should be displayed in the active
entry area. This is the noise floor power level.

Insert the microwave test device between the RF output of the source and the detector. On the
analyzer, press [DISPLAY] [MEAS-MEM]. Wait a few seconds to allow the trace to settle.

Press [CURSOR] [MAX] to find the trace maximum. The CRSR value displayed in the active entry
area now represents the minimum insertion loss of the microwave test device. This value will be
plotted with the data trace. -

Press [SYSTEM] [PLOT] [PLOT ALL] to generate a hard copy plot. Keep this plot for comparison
with future operator’s checks.

Disconnect the detector from the A input and connect it to the B input. Remove the microwave test
device from the circuit and connect the input of the detector to the RF output of the source. Press
[DISPLAY] [MEAS] [MEAS] [B] [AVG] [AVG OFF]. Repeat steps 6 through 12.

Repeat step 13 for the remaining detector inputs, pressing [MEAS] and the softkey corresponding
{0 the detector input connected.
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I N T R O D U C T 1
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This document is intended to provide an introduction to the
operation of the HP 8757C/E scalar network analyzer. Itis
organized in a manner that will familiarize the user with many
of the capabilities and features of the HP 8757C/E, illustrating
actual operating sequences for various measurements.

Chapter 1 provides a basic introduction to the HP 8757C/E's
front panel, then leads the user through the general measure-
ment procedure for making scalar network meastrements.

Chapters 2 and 3 describe the procedure for making transmis-
sion and reflection measurements. The examples have been
selected to illustrate many of the operating modes of the

HP 8757C/E, and the simplicity of their design. The bandpass
filter (HP Part No. 0955-0446) utilized as the device under test
in many of the examples, demonstrates the techniques for meas-
uring most common devices.

Chapters 4 and 5 describe advanced features, such as limit fest-
ing for device evaluation and how to use the alternate sweep
capabilities of the HP 83508 and HP 8340B/8341B sources.

Chapter 6 illustrates the HF 8757C’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 advan-
tages of the AC and DC detection modes.

The HP 8757C/E Operating Manual (HP Part No.
08757-90073) has more complete operating information.,
Use this reference for further information on any topic cov-
ered in this User’s Guide. Programming information is
provided in the Quick Reference Guide (HP Part No.
08757-90077), in the Introductory Programming Guide for
Microsoft® QuickBASIC 4.0 (HP Part No. 08757-90076) and
for Series 200/300 computers (FHP Part No. 08757-90075),

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

How to use this guide

To gain the most benefit from this User’s Guide, it is recom-
mended that you proceed sequentially through the guide,
starting with chapter 1 and ending with chapter 7. Each
chapter buiids 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 8757C’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. [SHORT /OPENY]).

Equipment utilized in this guide

HP 83508 Mainframe with HP 835928 Plug-in.
Bandpass Filter —HP Part No. 0955-0446.

HP 8447D Amplifier.

HP 85027F Directional Bridge.

Includes 3.5 mrm (f) to (f) adapter
HP Part No. 85027-60005.

and 3.5 mm ({} open/short
HP Part No. 85027-60004.

HP 11664 A Detector.

HP 11664E Detector.

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

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

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

HP 85022 Cable Kit.
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Jperating the HP 8757C/E

Front panel tour

The front panel of the HP 8757C/E was designed to simplify
measurement operations. Each “hardkey™ accesses a CRT-
displayed menu. These menus offer a list of possible selec-
tions for the completion of a particular operation. 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 expansion of the analyzer’s
capabilities, without adding front panel complexity.

CRT display

With the selection of each hardkey or softkey, the

HP 8757C/E’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 8757E utilizes a monochrome display. The

HP 8757C offers a color display that may be customized to
the user’s particular color preferences, A monochrome dis-
play mode is also available at the touch of a softkey in the
[DISPLAY] menu,

Mode Iabels

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

Measurement Cursor or Marker Vaiue

Status Symbols

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.

s Trace smoothing is on.

A Trace averaging is on.

* Adaptive Normalization is on (HP 8757C only).

U Adaptive Normalization is on, but uncalibratec
{the frequency span has been increased beyond
the original calibration span).

Mode Labels
~

I

Title
\Fs‘ﬁé‘armwzt TH

2 BN 03, 00 dE

T +232.29M47’ K

L]

1y BAR-M
. 9 d

H +* RO dB
Q.0 dBrs REF -+ = ]

Active
Entry
Area

o My,
WY .

STRT  +8. 24006Hz CRSRa +232, Z8MHz  STOP  +11, 240GH=

Cursor A or
Marker A Frequencies

Frequency
Labels

Channel selection

Many measurement and display functions are independently
selectable for each channel. To modify the parameters of a
particular trace, first select that chanmel (making it the active
channel}, then make the desired measurement choices. The
mode label area of the active channel is boxed to differentiate
it from other enabled channels.

The HP 8757C may display as many as four channels at one
time, Selecting one of the channel hardkeys will activate the
CRT-displayed channel menu. The softkeys may then be uti-
fized to activate or deactivate other channels. The HP 8757E
has dual channel capabilities. The trace and labels of the
active channel are displayed more brightly, selecting that
channel again deactivates it.

i CHAMNMEL s




Function selection

There are eight function keys, which allow the user to select
the measurement parameters, calibrate, and manipulate data
presentation, {MEAS], [DISPLAY], and [CAL] access menus
which provide the user with a choice of measurement and
display configurations, and calibration sequences, The
[SCALE), [REF], [CURSOR], [AVG], and [SPCL] keys
allow the user to manipulate information in a manner that
enhances usabiiity of the measured data.

i PURCTHON s

Data entry

The ten digit keypad is used to enter numeric vatues for a
chosen parameter, Once the numbers have been selected,
they need to be terminated with the appropriate units
located on the right side of the keypad, Use [ENT] to termi-
nate data that is unitless. In addition to entering data with
the keypad, the knob may be used to make continuous
adjustments, while the [# jand [ # ] keys allow the values to
be changed in steps.

ENTHY wmsiiae

Instrument state selection

The Instrument State keys control system functions that
apply to the entire instrument, they are not channel specific.
ISYSTEM], ISAVE], [RECALL}, {PRESET], and [LOCAL),
implement such functions as: HP-IB plotter, printer, and disk
controls, built-in diagnostic tests, front panel save /recall,
instrument preset, and HP-1B instrument addresses.

General measurement sequence

Even with its wide range of capabilities, the HP 87567C/E is
easy to operate. Common measurements can be set up with
only a few front panel selections. This section describes a
general approach to performing network measurernents with
the HP 8757C/E.

The following sequence is used throughout this User’s Guide
to illustrate the use of the HP 8757C /E in its various operat-
ing modes, The individual steps are discussed in detailin 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 effect
from the displayed data.

Save

Save the instrument configuration and calibration to facili-
tate recalling measurement states.

Measuremend

Measure the performance of the device under test. Utilize the
cursor functions to extract key measurement information.

Qutput Results
Create a permanent record of your measurement data, by
outputing the test results to a plotter or printer. Also, cbtain

virtually unlimited storage of test setups and measurement
data with the HP 8757C and an external disk drive.



Step one: preset

Selecting [PRESET] activates a self test routine; when com-
pleted, the analyzer returns to a pre-determined state.
{PRESET] also initializes all instruments attached to the
8757 System Interface. The major default conditions are
listed in the table below,

Primary default conditions

Step two: setup test connections

The device under test (DUT) determines the actual system
configuration; the three (optionally four®) inputs offer the
user a variety of possibilities. Simple insertion loss or gain
measurements may be made with only a power splitter.
Reflection measurements require a directional bridge or
coupler.

The following figure presents a block diagram of a basic
scalar coaxial system, configured for ratio reflection and
transmission measurements. Adapters, attertuators, isolators,
or other components may also be required depending on the
actual DUT and the measurement parameters being charac-
terized. Connector savers (high quality adapters) should be
utilized whenever possible to preserve test ports of higher
cost components (1.e, directional bridges), thus minimizing
darnage from repeated connect /disconnect cycles.

Analyzer

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

Measurerment Aon Channel 1
BonChannel 2
C{Option801) orBon

Channet 3*

R on Channe! 4*

Display format Displays the current
measurement data

Colors* Unchanged

Scale 20 dB/division

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

Number of poinis 401 trace points

Detection mode AC

Trace memories Unchanged

Save /Recall memories Unchanged

Detector offsets Unchanged

H7P-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 Ful span of source

Sweep time 200ms

Mod On

Plotter Abort all activity

Printer Abort all activity

Disk* Abort all activity

* Applies only to the HP 8757C.

HP 8757C/E
HP 83568 Scalar Network Analyzer
Sweep Oscillator = =
s v o RO O
o OO0 0 ABR
=] D 4] ]
Power
Splitter
Directional
Bridge
/
Device
Under Test Detector
A
Detector

Step three: set system control settings

1. Select measurement input,
2. Set up source parameters.

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

Use the controls of the source to set the start and stop fre-
quencies that correspond to the frequency range of the device
under test. The 8757 System Interface bus allows the

HP 8757C/E to act as systern controller, monitoring source
functions, This interface provides frequency annotation 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 s sensitive to the input power level, the power
should be measured at the test port of the power splitter 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 connected as in the previous
figure, thereis 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, reconnect the DUT.

Step four: perform calibration

Accuracy in network analysis is greatly influenced by factors
external to the network analyzer. Parts of the measurement
setup such as directional bridges, detectors and adapters all
introduce variations that can distort the actual performance
of the DUT. These errors are assumed to have a cummula-
tive effect, thus increasing the overall uncertainty of the
measured data.

Since scalar network analyzers measure the magnitude only
response of the DUT (or calibration standard), it is impossi-
ble to completely eliminate the repeatable measurement
(systematic) errors. Instead, these errors are minimized
through a calibration process called normalization where
the DUT is measured relative to the magnitude response of a
known standard [MEAS-MERM]. Common systernatic errors
are:

® Frequency response Removable
@ Directivity

® Source and load mat chi Limited by quality of test setup

The accuracy of the calibration is dependent on the quality of
the standards used for calibrating. Since calibration stan-
dards are very precise, excelient accuracy enhancement is
acheived, Unless the Adaptive Normalization function is
used (HP 8757C only), key measurement parameters such as
the frequency may not be changed following calibration.
Power may be changed if the system is configured for ratio
measurements. When new parameters are required, the
previous calibration becomes invalid and recalibration

must occur.

For testing one or more devices, each calibration sequence
may be saved in separate storage registers. When the source
is connected to the 8757 System Interface, the front panel
states of both the analyzer and the source are saved.

Transmission measurement calibration

For a transmission measurement, a "thru’’ is the calibration
standard. It is accomplished by removing the DUT and
directly connecting the measurement test port to the detec-
tor, thus establishing a 0 dB loss (or gain) reference.

Calibration sequence;
[CAL] Accesses calibration menu
[THRU] Sets up calibration; remove DUT,
connect thru.
[STORETHRU]  Stores calibration in memory of
active channel.
[DISPLAY] Accesses display menu,
[MEAS-MEM] Normalizes measurement trace;

subtracts data stored in memory
{calibration data) from current
measurement data.

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 § dB reference. Mismatches and directivity in the
test setup cause calibration and measurement 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 aver-
aging the responses of a short circuit and a shielded open
circuit the mismatch and directivity effects will cancel dur-
ing calibration, producing an accurate reflection reference.
With waveguide scalar measurement systems only 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 calibration menu.
[SHORT /OPEN] Sets up calibration; connect short.
[STORE SHORT] Connect open.

[STOREOPEN]  Stores calibration in memory of
active channel.

[DISPLAY] Accesses display menu.
[MEAS-MEM] Normalizes measurement trace.



Step five: save instrument state

Utilize the HP 8757C/E’s internal memory or an external
disk drive (HP 8757C only) to save /recall the instrument
configuration and calibration. This step will save time and
effort when reconfiguring frequently used measurement set-
ups or recalling a configuration that was lost after inadver-
tently 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 8757C may not be saved inter-
nally, but may be stored on a disk. Only registers 1 through 4
may store the calibration memory, limit lines, and titles from
channels 1 and 2 along with the instrument states. Informa-
tion may be stored or retrieved internally by selecting
[SAVE] or [RECALLY], then the number of the storage regis-
ter. 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 (HP 8757C only)

A permanent copy of the instrument configuration and
calibration may be made utilizing the external storage capa-
bilities of the HP? 8757C 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
meastrement of the device being tested.

Optimizing trace display

To optimize the presentation of data, the scale per divisions,
and /or reference level and position may be adjusted. Select-
ing [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 functions may be adjusted sepa-
rately by selecting [REF LEVEL], or [REF POSN] from the
[REF] menu. Changes may be entered via the keypad, knob,
or step Keys.

SWR and AUX display modes

The HP 8757C/E provides the user a choice of display for-
mats. Reflection measurements may be displayed in standing
wave ratio (SWR) or return loss (dB). The default format fol-
lowing preset is return loss. To make measurements in the
SWR format select [TRC FMT SWR 4B] from the
[DISPLAY} menu. SWR is only available for channels 1 and 2
{channels 3 and 4 have to be turned off on the HP 8757C).
The SWR measurement mode, also requires a ratioed or nor-
malized measurement format with 401 points or fewer.

The [AUX] softkey allows the user to measure a voltage inci-
dent on the ADC IN connector on the rear panel of the
analyzer. This input voltage must be in the —10to +10V
range. The active channel displays this measurement as volt-
age versus frequency. This function provides a user with the
means to measure voltage controlled devices such as atten-
uators 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 [MORE]
until the [ALIX] softkey appears.

Utilizing cursor and marker functions

The [CURSOR] key activates the cursor on all displayed
channels, The cursor is identified by a “¢” on an inverted tri-
angle 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 difference between two
inputs (ratio 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 Iocation on the trace. The measure-
ment 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 meas-
urement times and increase productivity. These features are
best illustrated in the transmission and reflection sections
(chapters 2 and 3 respectively).

The HP 8757C /L also has the capability of displaying mark-
ers generated by the HP 8350B sweep oscillator and the

HI 8340B /83418 synthesized sweepers. These sources,
each have five independent, continuously variable markers,
which may be adjusted via the knob, step keys, or data entry
keyboard on the source. The active marker’s number is pre-
sented on an inverted triangie on top of the displayed traces;
other markers are displayed below the traces with their rep-
resentative marker numbers beneath the triangle.

The markers may be manipulated while the cursor function 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 frequency will be presented in
the mode and the frequency label areas respectively. When the
cursor is on, the markers will be visable but without displaying
any measurement data. The marker’s utility is enhanced by sev-
eral marker functions, such as marker sweep [MKR SWEEP]
and marker to center frequency [MKR—CF]. A marker dif-
ference function [MKR A}, computes and displays the differ-
ence between two markers.

btep seven: output results

Create a permanent record of the measurement by plotting
the results to a plotter or a printer via HP-IB. The plotter/
printer buffer facilitates efficient hardcopy outputs 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 8757C/E allows the user to control these exter-
nal peripherals without connecting an external controller.

To obtain a hard copy output of the current display, selecting
[PRINT Jor [PLOT ] in the [SYSTEM] menu will offer a
number of printing and plotting options (displayed in the
menus below).

[SYSTEM] HP 8757C HP B757E

10

{SYSTEM] np 8757¢ HP 8757E

|

[PLOT ALL ] plots everything currently displayed except for
the softkey menu and the number of points. The user 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 selecting

[PLOT CUSTOM] will output the results with the same for-
mat each time. The [SCALE TO P1P2] option in the
[DEFINE CUSTOM] menu allows the user to expand the
plot to fill up the page, in this case the labels are plotted
inside the grid.

In the HP 8757C/E's {PRINT | menu, [GRAPH MONO]
allows the user to print the displayed information to any
compatible printer in black and white. f[GRAPH COLOR ]
which is available on the HP 8757C, 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 markers and cursors cur-
rently displayed.



C H A P T E R 2

Transmission measurements
with the HP 8757C/E

This chapter demonstrates many of the features of the

HP 8757C/E. A complete measurement setup is given for
each example, following the same basic measurement
sequence of chapter one, The examples provided in this doc-
ument represent typical scalar network measurements. This
section describes transmission measurements of insertion
loss, 3 dB bandwidth, peak-to-peak ripple, and gain com-
pression. Some of the features presented are: averaging,
smoothing, adaptive normalization and power sweep.

Modify the instrument setups shown to suit your particular
needs, For further information on any of the measurernents
shown, refer to the HP 8757C/E Operating Manual for the
most compiete description of the analyzer’s operating
modes, parameters, etc.

Basic system configuration

The HP 8757C/E analyzers can measure transmission using
any of the four (three on the HP 8757E) display channels
with either a single detector atinput A, B, C (HI 8757C
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 attaches directly to the source, and the detector to the
output of the device, This configuration will produce accu-
rate results when a leveled source is utilized with alow
reflection test device. However, when source mismatches
occur they can create power level variations which will pro-
duce system errors.

Ratioing provides an improvement in effective source match
by eliminating the effects of source power variations com-
mon 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) usually require
measurements with varying inputs, ratioing eliminates the
need to recalibrate each time the power level is changed; also
it reduces the ripple associated with source mismatches to
which many active devices are particularly sensitive.

HP 8757C/E
HP 83508 Scatar Network Analyzer
Sweep Oscillator e
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Measurement setup for
insertion loss and gain

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

Preset

Connections

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

Controls

Setup the measurement,

Measurement
CHANNEL {1} Activates channel 1,
[CHAN 2OFF}*  Turns channel 2 off.
[MEAS][B/R] Sets up ratio measurement,
Source parameters
[CF] 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 GHz.
[POWER LEVEL]  Activates power level function.
(10} [dBm/dB] Sets power level to +10 dBm.
Calibrate
Perform thru calibration.
[CAL] Accesses calibration menu.
[THRU] Sets up calibration; remove DUT,
connect thru.
[STORE THRU]  Stores calibration in active
channel’s memory,
{DISPLAY] Accesses display menu.
[MEAS-MEM | Normalizes measurement trace.
Save

Save the instrument states and calibration.

[SAVE] Presents “SAVEREG” in the
display’s active entry area.
13 Saves instrument state and
calibration in register 1,

Measurement
Reconnect the DUT.
[SCALE] Activates scale function.
[AUTOSCALE]} Provides quick, convenient scaling

of the measurement data.

* Available only on the HP 8757C. To deactivate a channel on the HP 8757E, press it's hardkey (once if it's the active channel, twice if it is on but not

active) untii the channei turns off.

11



Raising the reference position to the top half of the grid and
adjusting the reference level to 0 dB sets the passband of the
filter to the reference line, facilitating average insertion loss
measurements and magnifying the passband region for flat-
ness measurements without resetting the reference levels.
The following sequence sets up the reference functions:

[REF] Activates reference level function

and displays menu.

[REFPOSITON]  Allows the user to change the
position of the reference line.

fa]or|w] Steps the reference line up or down
to any of the major graticules,

[REFLEVEL] Allows the user to change the
position of the trace relative to the
position of the reference line.

[9] [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 ool for measuring specific
points or the differenice between two points. Note that the
cursor value is displayed in the mode label area above the
reference level value; the negative value indicates Joss, a
positive value would indicate gain.
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Insertion loss

Insertion loss can easily be determined to 0.01 dB resolution,
by utilizing the cursor to measure the magnitude at any fre-
quency 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.
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[SCALE] Activates the scale function.
[0.2][dBm/dB] Sets scale to 0.2 dB /division.

[REF] Accesses reference menu.
[REFLEVEL] Activates reference level function;

use the front panel knob to move
the trace such that the ripple is
symmetrical about the reference
line; read the average insertion loss
in the active entry area of the
display.
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When Anished, reset the reference level to 0 dB for the
following measurements.

3 dB bandwidth

On the HP 8757C /E, bandwidth measurements are accom-
plished by selecting [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 OFF] and noting the cur-
sor value, Repeat the process to find the — 3 dB point on the
other side of the passband, then manually compute the
bandwidth.,

The HP 8757C’s cursor search funciions allow the user to
determine the 3 dB bandwidth with only a few keystrokes,

[SCALE] Activates scale function.
TAUTOSCALE] Scales traces.
[CURSOR] Turns cursor on, activates menu,
[SEARCH] Activates search menu, displays
current search value, default value
equals —3 dB.
[BANDWIDTH]  Places cursor markers on the

—3 dB points 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 [CURSOR A ON
OFF],[SEARCH], and [SEARCH RIGHT Jor [SEARCH
LEFT ] will move the cursor to the “search value’ previously
set. Then selecting fCURSOR A ON OFF ] will display the
frequency at that point.

Pealc-to-pealk ripple

Measuring peak-to-peak ripple requires magnifying the
passband such that the difference between the peaks can be
determined.

[SCALE] Activates scale function.
[0.2] [dBm /dB] Sets scale to 0.2 dB/division.
[CURSOR] Activates cursor function,
[MAX] Moves cursor to maximum
point on trace.
[CURSOR AON OFF]  Marks the cursor position; use

the front panel knob to move
the cursor to the minimum
point on the trace, the active
entry area of the display will
present the magnitude (and
frequency) of the difference
between the two points.
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If more resolution is desired in the peak-to-peak measure-
ment, the user may zoom in on the passband by selecting
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 8757C/E allows it to
measure stopband rejection over 76 dB below the passband
response. Maximum dynarmic range requires proper selec-
tion of the measurement port power level and averaging
factor. The [MAX] and [MIN] functions in the cursor menu
allow the user to quickly determine the dynamic range of the
device under test.

Usable dynamic range is the difference between the meas-
urement port’s output power and the HP 8757C/E’s noise
floor. Optimizing dynamic range therefore involves:

® choosing the optimum input and output power
to the device.
& reducing the analyzer’s noise floor.

Selecting the power level

The accompanying figures show how power test levels deter-
mine the available measurement range. In the first case, the
output power of the source is —5 dBm. The device appears
to have approximately 30 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 analyzer
can measure signals up to -+20 dBm, but is only specified to
+16 dBm with the HP 11664 and HP 85025 series detectors.
On the low end, the analyzer can measure signals down

to — 60 dBm with the HP 11664 series and to —35 dBm
(—50 dBm in DC mode) with the HP 85025 series detectors.

When > B0 dBm of dynarnic range is required, Application
Note 327-1 describes how to utilize a HP 8349B Amplifier
and an external leveling loop to extend the dynamic range of
your measurement systerm.
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Averaging

Averaging can reduce random noise measured by the

HP 8757C/E, by applying weighted averaging to successive
traces. The averaging factor fAVG FACTOR] determines the
number of sweeps over which the traces are averaged. This
function improves the accuracy and resolution of the calibra-
tion and measurement traces. When averaging is on, each
successive sweep flattens the noise floor of the analyzer until
the sweep count reaches the averaging factor value. Users
must be careful to adjust the device under test only after the
averaging of the traces has settled and the value of the aver-
aging factor has been reached. An A" will 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.

[AVGFACTOR] Displays current averaging
factor value in active entry
area, default value is 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.
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Smoothing

Although smoothing does not lower the noise floor, it can
make noisy signals easier to interpret by reducing trace rip-
ple. 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 comptes 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 per-
cent of the swept frequency span, less than or equal to 20%.

Use smoothing with caution; too large a smoothing aperture
may distort the data. The trace on channel 2 shows the
response of a bandpass filter with no smoothing. The chan-
nel 1 trace shows the response with 1% smoothing. For this
exampie, the 1% smoothing reduces the noise seen in the fil-
ter’s reject band. Increasing smoothing beyond 1% will
visably distort the passband response. Notice the S’ in the
mode label area indicating that smoothing is active for
channel 1.

Smoothing keystrokes
[SPCL] Accesses the special functions

mentL.

[SMOOTHON OFF]  Turns smoothing on.

[SMOOTHAPERT]  Allows the smoothing aperture
to be changed; the default value
is 5%.

[SMOOTHONOFF]  Turns smoothing off.
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Adaptive normalization (HP 8757C only)

This feature allows the user to reduce the frequency span of
a measurement without having to recalibrate. Note that the
resolution (the nurnber of points) of the narrower frequency
span is not changed as the trace is expanded. This function
utilizes the calibration data stored in memory and interpo-
lates between the original calibration points.

Adaptive normalization is only available for normalized
traces (MEAS-MEM) or if MEM is selected in the display
menu. An asterisk (*) is dispiayed in the mode label area
when adaptive normalization is active. If the frequency span
is increased beyond the original calibration span, the
measurernent becomes uncalibrated and the * is replaced
with a U in the mode label area.

The following sequence demonstrates how to use the adap-
tive normalization function of the HP 8757C, and the
marker functions of the HP 8350B and HP 8340B/8341B
sources to expand and display a selected portion of a cali-
brated trace,

[SYSTEM]
[ADPT NRM ON OFF]

Displays systern menu.
Activates adaptive normali-
zation function; select prior to
changing the frequency
settings.

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

Activaies 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
source’s front panel settings to
reflect the new frequency
spas.

[Mi1]

[M2]
[SHIFT][M1]

[MKR SWEEP]
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For other examples utilizing adaptive normalization, refer to
the gain compression measuremerit section or chapter 3
(Alternate Sweep).

Measuring active devices

Active devices (devices with gain), usually require measure-
ment at varying input power levels; a ratio configuration
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 detector
exceeds +20 dBm (or damage may result). When an active
device has a large gain, the input power needs to be appro-
priately attenuated during calibration and measurement.

When testing a modulation-sensitive device, the DC detec-
tion mode must be utilized. The HP 83025 series detectors
operate in both AC and DC detection modes. The AC/DC
mode softkey is located in the [SYSTEM] menu. Selecting
[MODE AC DC] will turn off the square wave signal on the
source and set the HP 85025 series detectors to DC mode.
See the appendix for more information on AC versus DC
detection.

Gain compression

Measurement of gain compression is useful for characteriz-
ing 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 distortion becomes
excessive. Measurements to this point have all been made
with a constant input amplitude and swept test frequency.
Gain compression measurements may be made in CW (sin-
gle frequency) or swept modes. For the most accurate
measurement at a particular frequency the power sweep
mode of the HP 83508 may be utilized. This allows the user
to characterize a device at a CW frequency as a function of
input power.

The following sequence is set up for the HP 8757C, it utilizes
the power sweep function to measure gain compression.
Since only two measurement channels are available on the
HP 8757E, the gain compression measurement may be com-
pared to absolute input or output power. Set up channel 2
accordingly.
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Preset

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

Controls
Setup the measurement.

Measurement
CHANNEL[1] Activates channel 1.
[MEAS][B/R] Sets up channel 1 for gain
measurement,
CHANNEL [2] Activates channel 2.
[MEAS][B] Sets up absolute output power
measurement on channel 2.
[CHANNEL 1} Accesses channel menu.”
[CHANNEL 4]* Activates channel 4.
IMEAS][R] Sets up absolute input power
measurement.
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 QUT drives
the horizontal axis of the HP 8757C/E display to make this
axis power instead of frequency.

Calibrate

The measurement will require a thru calibration on channel
1 for each CW test frequency when the HP 8757L is utilized.
Whereas the HP 8757C will require a thru calibration (chan-
nel 1) only once for the full range of the amplifier under test,
then the adaptive normalization function may be utilized fo
adjust the calibration data to the selected CW frequency. The
thru calibration required is described in the insertion loss
and gain measurement setup section. On the HP 8757C, the
adaptive normalization function needs to be selected prior to
the selection of the CW frequency, as shown below:

Source parameters
[SYSTEM] Accesses systermn menu.
[ADPT NRM ON OFF]  Activates adaptive
normalization function.
[SHIFT][CW] Enter desired frequency.
[POWER LEVEL] Set start power,
[POWER SWEEP] Enter sweep range.

* Available only on the HP 8757C.
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Save

Save the instrument states and calibration as previously
described.

Measurement
Reconnect the DUT.

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 cursorA function the 1 dB point may be loca-
ted, either by rotating the front panel knob or by utilizing the
search function of the HP 8757C and changing the search
value to —1 dB. When the search function on the HP 8757C
is used, and the 1 dB compression point has been iocated,
selecting the cursor hardkey turns off the deita cursor func-
tion so that the absolute output and input power levels are
presented in the mode label areas of channels 2 and 4 respec-
tively. When using the HP 8757E, simply turn off the cursor
delta function by pressing the softkey to read the power
levels,

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 riot to exceed the maximum input power of the
detector { + 20 dBm), use attenuators where appropriate.

Once the measurement has been compieted, a new frequency
may be chosen. A convenient way to accomplish this is to set
a step size in GHz, and increment the frequency by selecting
[SHIFT][CW][#]. It is not normally necessary to adjust
the power sweep parameters once they are set up. However,
the sweeper must remain in CW mode.

The following figure displays gain and the absolute input
and output power at 1 dB compression for a HI 84471
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 mix-
ers, refer to Application Notes 345-1 and 345-2 respectively.
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Reflection measurements
with the HFP 8757C/E

The transmission measurements discussed in chapter 2 are
only part of the network measurements picture. Measuring
the return loss or SWR completes the device characteriza-
tion, This chapter demonstrates how to perform reflection
measurements with the HP 8757C/E.

Signal separation

Reflection measurements require the separation of the signal
incident upon the input of the device from the device’s
reflected power, A signal separator such as a directional
bridge or coupler provides a sample of the power traveling in
only one direction; when it is connected as shown in the fig-
ure below, the reflected power is separated and measured
independently of the incident power. Many types of direc-
tional bridges and couplers are available. They are differ-
entiated by frequency range, directivity and connector type.

Device termination

Reflection measurements involve only one port of a test
device. When a device has more then one port, it is critical
that all of the unused ports are properly terminated in their
characteristic impedance (e.g. 50 or 75 ohms). High quality
ioads or detectors with excellent return loss (such as the

HP 850250 /F) should be used whenever possible, particu-
larly with low 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 devices, adapters,
and the DUT terminations. Systematic errors such as the fre-
quency response of the test setup, directivity, and mis-
matches degrade overall measurement accuracy. The

HP 8757C/E's calibration routiines can significantly reduce
these measurement errors.
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* Available only on the HP 8757C. To deactivate a channel on the HP 8757E, press it's hardkey until the channe! turns off,

Measurement setup for return loss
and SWR

The signal reflected from the DUT is most often measured as
a ratio with the incident signal and can be expressed as
return loss or SWR (standing wave ratio). These measure-
ments are rmathematically defined as:

reflection loss =reflected /incident =p.
return loss (dB) = —20 logp.
SWR =(1+p)/(1—p).

Preset
Connections
Connect DUT as shown in figure.
Controls
Setup instrument,
Measuremert

CHANNEL[1] Activates channel 1.

[CHAN 2 OFFJ*

[MEAS][A/R] Sets up reflection measurement.
Source parameters

[CF1[10.24} [GHz]

[AFH2} [GHz]

[POWER LEVEL] [10] [dBm /dB]

Calibrate
Perform reflection calibration.

[CALY Accesses calibration menu.
[SHORT /OPEN] Sets up calibration; connect short.
[STORE SHORT] Connect open.

{STORE OPEN]  Stores calibration in memory of
active channel.

[DISPLAY] Accesses dispiay menu.
[MEAS-MEM] Normalizes measurement trace.

Save [2]

Save instrument state and calibration in register 2.

Measurement

Reconnect DUT and adjust parameters to enhance useability
of measurement data.
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Return loss

The following figure displays the return loss of the bandpass
filter. Since the return loss is high in the passband of the fil-
ter, 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 corre-
sponds to an almost full reflection of the incident signal. A
good passband filter should transmit the signal in the pass-
band (i.e. small reflection, high return loss), while rejecting
all signals outside of the passband (i.e. high reflection, low
return loss).

{EOL A/mH
5% dB/  AEE

AL L

1 LCHRSH = R0 o2
; — HIT . Fa5Ghe

EYEYIETEAvoony UHER AL BAn0H | BTEF F11. A48T

5WR

To display reflection data in terms of SWR, select [DISPLAY]
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% reflect-
ion (poor match). SWR is only available for channels T and 2,
and for ratioed or normalized measurements with 401 points
or fewer.
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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 device
for maximum power transfer, With the HP 8757C /E these
measurements are easily accomplished. The following
sequence demonstrates this feature.

Preset
Connections
Conmnect DUT as shown.
Controis
Measurement
CHANNEL [1] Activates channel 1.
[MEAS}[A/R] Sets up channel 1 for reflection
measurement,
CHANNEL[2] Activates channel 2.
{MEAS][B/R] Sets up channel 2 for transmission
measurements,
Source parameters
[CF]{10.24] [GHz]
[AF] [2]{GHz]
[POWER LEVEL][10] [dBm /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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, Limit lines (HP 8757C only)

Limit testing is a measurement technique that compares
measurement data to user defined constraints. Depending on
the results of this comparison, the HP 8757C will display
either pass or fail above the grid. Limit testing facilitates
objective evaluation of your device’s performance, Deter-
mining whether a filter meets its passband and stopband
specifications or an amplifier meets its minimum gain speci-
fication 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 combination

of flat, sloping, and /or single point limit lines on the

HP 8757C’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 represent the per-
formance constraints of the device under test. Up to 12 limit
segrments are available for channels 1 and 2, for traces with
401 points or fewer. They may be stored in the analyzer’s
internal save /recall registers 1 through 4. The following
seguences will describe how to create each type of limnit line
and the sequence for the measurement of the passband filter
previously shown,

Accessing the limit menu

[5PCL) Accesses the special functions
ment.
[LIMLNS QN OFF]  Turns on the limit line function,
[ENTER LIM LNS] Accesses the limit line menu.
Creating flat limit lines
[FLAT LIMIT ] Sets up the fat limit function.
[16.1])/GHz] Enters start frequency for first
segment,
[1}{dBm /dB] Enters upper limit,
[—2}[dBm/dB] 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 entered. Once
the first segment has been entered, the user may choose to
start another segment by selecting the limit line type or
terminate the limit line selection process by selecting
[DONE]; the [SPCL] menu will reappear.

Creating sloped limit lines

[SLOPE LIMIT | Sets up the slope limit function.
[19.25)[GHz] Enters start frequency of segment.
[—44][dBm/dB] Enters start position of upper limit.
i —50][dBm/dB] Enters start position of lower limit.
[10.1)[GHz] Enters stop frequency of segment.
i1}[dBm/dB] Terminates the upper limit line.
[—51{dBm/dB]  Terminates the lower limit line.
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The user may find it difficult to span the entire side of a
bandpass filter with one segment since the slope is not con-
stant from the passband to the noise floor. It may be easier to
set up the limit lines for one side with two segments (short-
ening the span) or, the user has the option of entering the
limnit lines for the entire span as two separate segments, one
upper and one lower. To produce just an upper limit, the
user may select [ENT] for the lower limit values of the start
and stop frequencies.

Creating point limits

[POINT LIMIT] Sets up the point limit function.
[10.4] [GHz] Enters the point’s frequency.
[1][dBm/dB] Enters upper point position.

[—2][dBm/dB]  Enterslower 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 [EDIT SEGMENT [ from the limit
line menu and enter the segment number, the segment 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 yet, then the
[BK SP] (backspace) key may be utilized to erase the entry.
To delete segments, select [DELETE SEGMENT [ ox
[DELETE ALL LNS]from the limit line menu.

Creating limit lines for a bandpass filter
Preset

Connections
Connect DUT as for insertion loss measurement.

Controls

Measurement
JCHAN 2 OFFJ*
{MEAS][B/R]

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 OFF]
[ENTER LIM LNS]
[FLAT LIMIT}]
18.24] [GHz]
[—55][dBm/dB]
(ENT]
[9.6][GHz]
[SLOPE LIMIT]

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

Enters the first segment from
the table below.

Seg | Type | Freq. | Upper | Lower | Freq. | Upper |Lower
(GHz) | (@B) | (dB) |(GH=)| (dB) | (dB)

1 FL 824 | —55 9.6

2 SL 9.6 - 55 1005} —1

3 FLoo 1007 0 —2 1163

4 SL| 1042 —1 10.9 —55

5 FL. | 16.9 —55 12.24

\\
L ,,J’ \"m
- ity

* Available only on the HP 8757C. To deactivate a channel on the HP 8757E, press it's hardkey until the channel turns off,
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Alternate sweep

The alternate sweep function of the HP 8350B sweep
oscillator and HP 8340B/8341B synthesized sweepers was
designed for use with HP scalar analyzers, utilizing the 8757
System Interface. This function provides the ability to make
real-time measurements, alternating 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 between
passband ripple and out of band rejection. Real-time adjust-
ments 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 ime

1 dB gain compression measurements.

The following lists important considerations for setting up
alternate sweep measurements:

@ Only the source settings (frequency and power) of
channels 1 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 label area) of channels 1 and 2 in the active regis-
ter, should be set up the same as that in channels 1and 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
(HP 8757C), etc. of the active register, must be the same
as the analyzer settings of the register that will be
alternated.

e Tochange 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 if to become uncalibrated unless
adaptive normalization (HP 8757C) is activated prior to
reducing the frequency span.

® Channel 1 should be the active channel of one storage
register, channel 2 should be active in the other register.

The following sequence presents a simultaneous measure-
ment of a filter's passband ripple and out-of-band rejection.

Preset

Connections
Connect DUT as for insertion loss measurement.

Controls 1
Set up storage register 1.

Measurement
CHANNEL [1) [MEAS][B/R]
CHANNEL [2] IMEAS][B/R]

Source parameters
[CF][10.24] [GHz]
[AF][2][GHZz]
[POWER LEVEL] {10] [dBm /dB]
Calibrate
With the HP 8757C, perform a thru calibration on channels

1and 2, then follow the sequence below utilizing adaptive
normalization.

On the HP 8757E, channe! 2 will require a thru calibration
at the narrower frequency, since the adaptive normalization
function is not available.

CHANNEL [1] [CHAN 2 OFF J*
[SYSTEM][ADPT NRM ON OFF] (HP 8757C only)
[SAVE][1]

Controls 2

Set up storage register 2.

Adaptive normalization is still on.

Measurement
CHANNEL |2]
{CHAN 1 OFFJ*

Source parameters
[AF][250] [MHz]
[SAVE][2]

Measurement
Connect DUT,

[ALT n}{1]

5till set for B/R measurement,

Alternates current display

data stored in register 2,

with the source parameters stored
inregister 1.

T oHm B/A-M
3

“
1o a5/ REF o 4,00 g

‘.\
I, o x‘t

STAT  +5. B40GEMNE
STRT  #10, t4F8HE

e R

SION T34 BAGEn
STOP  +4G, 36%GHZ

The traces should be scaled for optimal presentation of data.
When the measurement is completed, pressing the [ALT n]
hardkey again, will deactivate the alternate sweep function.

* Available only on the HP 8757C. To deactivate a channel on the HP? 8757E, press it's hardkey until the channel turns off. 21



External disk Save /Recall

Using the external storage capabilities of the HP 8757C
facilitates greater productivity by allowing the user
unlirnited storage of measurement setups and data. fre-
quently used test setups may be easily recalled for use by
numerous test station operators, ensuring consistent device
measurement.

When secure measurement environments are necessary, the
measurement may be stored externatly without displaying
any frequency annotation (frequency blanking is described
in the following chapter). Test station operators may then
utilize the prepared measurement parameters without re-
quiring direct knowledge of the frequency settings.

This chapter describes how to set up the disk drive, initialize
the disk, and utilize the external disk store and recall func-
tions of the HP 8757C.

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 hard disk
drive), and unit number {for a floppy disk drive), Note that
the HP 8757C can only access one drive at a time. The fol-
lowing sequence demonstrates the setup procedure.

Setting the disk’s HP-IB address

JLOCAL] Accesses the address menu.

[DISK | Displays the disk’s current HP-1B
address in the active entry area of
the display; default addressis 0.

[#]IENT] Sets the new address to #.

Setting the disk’s unit and volume numbers
[SAVE] Accesses the storage menu,

[SET UP DISK] Accesses the disk menu.

[DISK UNIT] Dispiays the current disk number
in the active entry area; usually Ois
the default value for the hard disk
or the left-hand drive on multiple
disk units.

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

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

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

22

Initializing a blank disk

The HP 8757C 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, insert the
dlisk into the appropriate disk drive prior to beginning this
procedure.

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

[SAVE] Accesses storage menti.
[SET UP DISK] Accesses disk menu,
[INIT DISK] Sets up initialization.
[INIT YES] Starts initialization.

Save /Recall functions

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

[SAVE] MP B757C

SN

 REGISTR
stone

[RECALL] HP 8757C
CRECALLY  EINSTRI USELECT,
reosT | st o
LA g MEAS)




To store information on an external disk, each file must have
a 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 defauits to “FILE1L.”

When the file name has been entered, selecting [STORE TO
DISK] allows the user to store all or part of the information
currently displayed. Once stored, the information may be
recalled at any time by selecting IRECALL} 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 reappear in the title area.

If a different file is required, the [FILE DIRECT | softkey dis-
plays a directory of all the files that have been stored on that
particular disk. The HP 8757C displays the contents 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 displayed on the left side of the
screen (as shown in the example below). Selecting any of the
sub-files accesses all or part of the file depending on what
option is chosen from the [LOAD FR DISK | menu.

TEST2A - ACTIVE FILE TITLE NEXT
PAGE
FILE TiTLE DESCRIPTION NUM, OF POINTS

"""""""""""""""""""""""""""""""""""""""" PREV

TEST1A BINARY Insirum State PAGE
TEST1A BINARY Measurement Chan 1 401
TEST1A BINARY Measurement Chan 2 401
TESTIA BINARY Memory Chan 1 401
TEST1A BINARY Memory Chan 2 401

TESTIB BINARY Instrum Siate SELECT

TESTIB BINARY Measurement Charn: 1 801 TITLE
TESTIB BINARY Measurement Chan 2 801
TESTIB BINARY Memory Chan 1 801
TESTIB BINARY Memory Chan 2 801

-« TEST2A BINARY instrum State
TEST2A BINARY Measurement Chan 1 1601
TESTZA BINARY Memory Chan 1 1601
END OF DIRECTORY
PRIOR
MENU

Sample file directory

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

[SAVE]
[TITLE FILE]
[ERASE TITLE]

Accesses the storage menu,
Accesses the title file menu.
Allows the entry of a new file
name.

Selects the letter at the cursor
on the display; use the front
panel knob to move the cursor
up and down the alphabet.
Terminates the title selection
process; returns the user to the
save menu.

Initiates the external storage
function.

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

[SELECT CHAR]

[DONE]

[STORE TO DISK]
[ALL]

[RECALL]
[FILE DIRECT}

Accesses the recall menu.
Displays a directory of files
stored on the disk.

Selects the file title at the
cursor; use the front panel knob
to move the cursor up and
down the file directory.
Initiates the external recall
function.

Retrieves all of the file
information; the user may
choose toretrieve only a
portion of the file by selecting
another option.

[SELECT FILE]

[LOAD FR DISK]

[ALL]
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Special functions

Color selection (HP 8757C only)

One of the notable characteristics of the color selection func-
tion is the flexibility afforded the user to match his or her
personal preferences. Each of the displayed notations such as
the channel information, warnings and labels, 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 pre-
set, or recalling a measurement from an internal storage
register. When a file is retrieved from an external disk, the
color selections stored in that file will be retrieved.

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

All the color selection menus are accessed via the f[ADJUST
DISPLAY] softkey in the [DISPLAY] menu, as shown in the
following layout of the color menus.

HP B757C
[DISPLAY]

F

B
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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, Tt 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 [ADJUST DISPLAY ], then [BEFAULT
COLORS] to reactivate the color mode.

Freguency blanking

The frequency blanking function in conjunction with the
8757 System Interface, allows the user to operate the ana-
lyzer in a secure mode by deleting all frequency annotation
on the analyzer and the source. Once the {FRQ) LBL OFF]
softkey has been selected from the [SYSTEM] menu, fre-
quency annotation may not be reactivated until the
instrument is preset. Storing information in the internal reg-
isters or on an external disk with frequency blanking
enabled, guarantees that frequency blanking will stili be
active when it is retrieved, even if the analyzer was preset
prior to the recall operation. The following sequence acti-
vates the frequency blanking function,

{SYSTEM] Accesses system menu,
[LABELS] Accesses labels menu.
[FRQ LBL OFF} Deactivates frequency annotation

on the analyzer and the source.

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



A P P E N D I X

AC versus DC detection

There are two methods used to detect microwave signals for
display and measurement with scalar network analyzers.

AC detection uses a modulated RY signal, providing accurate
and stable measurements by minimizing unwanted signals.
DC detection, which utilizes an unmodulated RF signal is
most useful for modulation-sensitive devices. This section
describes the capabilities and advantages of each mode. For
further information on AC/DC detection with scalar ana-
lyzers, 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 seurce. 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 digitized, There are
four main benefits of AC detection in scalar network meas-
urements: 1) high-leveled broadband noise is rejected, 2)
undesired RF signals are not detected, 3) thermal effects are
minimized, and 4} fast sweep times are possible even at low
power levels,

The DC detection mode does not require any source modu-
lation, the detectors respond to all the signals present, The
HP 85025 and 85026 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 medes. 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
detection processes for AC and DC modes (1. AC detection,
2. DC detection).

Source

Using AC detection

The HP 8757C /E receiver (the log amplifiers in the ana-
lyzer} effectively functions like a tuned AC voltmeter
operating 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 dynamic 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 signals are ignored, resulting
with a true representation of the performance of the device
under test,

Temperature changes can have a dramatic effect on measure-
ments in DC mode, since they may induce a DC voltage
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 thermal
change is a primary concern when measuring device perfor-
mance as a function of temperature, particularly at low
power levels (less than —40 dBm}),

AC detection is the best broadband measurement technique
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 analyzer, if DC detection is
used. When the analyzer is operated in AC detection mode,
the effect of the LO feedthrough is minimized by modulat-
ing the RF signal and leaving the 1L.O signal un-modulated,
thus the detector 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 dis-
torted, degrading the scalar analyzer response. Other
modulation sensitive devices include: amplifiers with slow
responding self bias, devices with high gain at very low fre-
quencies (<1 MHz), and devices with very narrow
bandwidths (<1 MHz).

Absclute power (dBm) measurements may be more accurate
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 lower than the scalar
analyzer reading, due to the square wave modulation of the
spurce.

25



A

AC/DC detection
Active channel

Active devices

Active entry area
Adaptive normalization
[ADJUST DISPLAY ]
Alternate sweep
Aperture
[AUTOSCALE]

AUX mode

Averaging

[AVG]

B

Bandwidth, 3 4B

Basic system configuration

C

[CAL]

Calibration
Reflection
Transmission

Color selection

[CLEARSAV /RCL]

CRT Display

[CURSOR]

CW mode, source

[y

Data entry

Default colors
Default conditions
[DEFINE CUSTOM]
Device termination
Disk, setup
[DISPLAY]

Display, CRT
Dynarnic range, optimizing
E

[ENT]

External storage

F

Frequency Blanking
Front panel
Function keys

G

(Gain compression

General measurement sequence
{GRAPH COLOR]

[GRAPH MONG]
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17

13

15
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Initializing a blank disk 22
Insertion loss 12
Instrument state keys 6
Internal storage 9
L.
Labels 10
Limit lines 19
Flat segments 19
Point segments 20
Sloped segments 19
M
Markers, source 10,15
[MAX] 13
[MEAS] 7
[MEAS-MEM] &
Measurement accuracy 17
Measurement sequernce 6
Measurements, reflection 17
Measurements, transmission 11
Measuring the device g
[MIN] 13
Mode labels 5
[MODIFY COLOR] 24
Monochrome mode, HP 8757C 24
N
Noise reduction 14
O
Optimizing trace display 9
Out of band rejection 13
Quitput power, gain measuremenis 15
Qutput results 10
P
Peak-to-peak ripple 13
[PLOT] 10
[PLOT CUSTOM] H
Preset 7
[PRINT] 10
[PRINT GRAPH] 10
14
[RECALL] 9,22
{REF] 12
[REFLEVEL] 12
[REF POSN] 12
Reflection measurements 17
Return Loss 18

&

[SAVE]

|SCALE]

[SCALE TOPIP2]

Signal separation

Smoothing

[SPCL]

Status notations

Storing information
Externaily
Internally

SWR Mode

T

Termination, device
Transmission measurements
[TRC FMT SWR dB]

¥}
U — uncalibrated

W
Windows, smoothing
measurements
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CONVERTING EXISTING HP 8757A SOFTWARE
TO THE HP 8757C/E

Programs written for the HP 8757 A with firmware revision 2.0 or higher should require minimal or no
changes to work on the HP 8757C/E. The majority of the differences are involved with the graphics
commands, These commands are documented in the introductory programming guides and the quick
reference guide. However, to assistin upgrading existing software, review the following list when using
programs written for the HP 8757A.

Display Graphics (HP-GL Commands)

1. The DEFAULT command {DF)} sets default values. This command is equivalent to: ("Di 1,0; Si
0.14,0.17;"), and places the HP 8757C in monochrome mode, as opposed to color,

2. The LINE TYPE command, (LTy,z) is no longer available on the HP 8757C/E.

3. The CUTPUT P1 and P2 POSITION command, (OP) is used to output the current P1 and P2
positions. P1is the lower left position and P2 is the upper right position. The graphics display units
{GDU's) define the plotting area on the CRT. The coordinates of the full page have changed to
reflect the new displays used in the HP 8757C/E. The coordinates are shown in table 1:

Table 1. Full Page Coordinates of the HP 8757C/E Display

Lower Lefi Upper Right Trace Graticule
Pi{Li) P2{UR) {LL} {UR)
HP 87574 (0.0) (2698,2047) (198.150) (2307,1814)
HP 8757C/E ©.0) (2924.2047) (214.150) (2500,1814)

HP 8757C/E

4. The SELECT PEN command, (8P n) is used to select the beam intensity and color tc be
displayed on the CRT. The SELECT PEN command operates in three different modes:

® Monochrome display.
® Color (HP 8757C only).
® HP 9000 series 200/300 BASIC color (HP 8757C only).

The monochrome display mode, set by the (DF) command, uses the (3P n) command to select
between three different beam intensities and beam off,

The color mode is selected, if it is not already on, by using the HP 8757C DEFAULT COLORS
command (DEC). To determine the colors associated with the different pen numbers, see table
4 of the quick reference guide.

The third mode is the color mode used in HP BASIC and is set by using the HP 8757C BASIC
COLORS command (BC). For a list of the colors available, see table 4 of the quick reference
guide or the BASIC 5.0 Condensed Reference.

Unknown Commands

The HP 8757A has some commands available that are not found on the HP 8757E. These
commands are handied in the same manner as an unkhown command. An unrecognized
command wilt simply be disregarded by the HP 8757E. However, with each occurrence of an
unknown command, the analyzer will stop and display a message on the CRT before continu-
ing on to the next command. The message will be displayed for about 2 seconds to make the
user aware that the analyzer had received an unknown command.

Remote Operation



Softkey Locations

If an existing program bases any part of its operation on the menu structure (softkey placement} of the
HP 8757A, then the program must be updated to reflect the new menu structure in the MP 8757C/E.

Learn Strings

There should be no difficulties in using the learn string from the HP 8757A on the HP 8757C/E.

Preset Timeout

Allow a minimum of 20 seconds after an instrument preset on the HP 8757C/E for internal diagnostics
to be completed. '

Remote Operation HP 8757C/E



HP-IB Programming Note

Quick Reference Guide

[ cicicanc

. For the HP 8757C/E Scalar Network Analyzer

Introduction

This programming note is a reference guide for the remote
operation of the HP 8757C/E Scalar Network Analyzer
with firmware revision 3.0 or greater. This note.is intended
for use by those familiar with HP-IB programming and the
basic functions of the HP 8757C/E. For operation informa-
tion for the analyzer, refer to the Operating Reference in the
operating manual.

Note: Remote operation of the HP 8757C /E applies to
operation with the HP Interface Bus (HP-IB) connector on
the rear panel of the analyzer. Do not connect an HP-1B
controller 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 capabili-
ties of the HP 8757C/E, using IEEE Std 488-1978 mmne-
‘monics (MP-1B, GP-IB, IEEE 488, and IEC-625 are all

electrically equivalent). The mnemonics briefly translate as
follows:

SHI:
AHI:

TED:
L4:

LEO:
SR1:
RL1:
PPO:

DCt:
DT0:

C0:
E1:

Source Handshake, complete capability.
Acceptor Handshake, complete capability.

Talker, capable of basic talker, serial pol, and
unaddress if MLA.

Talker, Extended address; no capability.

Listener, capable of basic listener, and unaddress if
MTA.

Listener, Extended address; no capability.
Service Request, complete capability.
Remote Local, complete capability.
Parallel Poll, no capability.

Device Clear, complete capability.

Device Trigger, no capability.

Controller, no capability.

Electrical specification indicating open collector
outputs.

These codes are compietely explained in the IEEE Std
488-1978 document, published by the Institute of
Electrical and Electronic Engineers, Inc., 345 East
47th Street, New York, New York 11017,

[P P 1



Input data

The HP 8757C /E Scalar Network Analyzer accepts specific
programming commands for selecting front panel key func-
tions, 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-I1B
commands to a compatible Mewleti-FPackard swept source,
graphics plotter, and printer, connected to the 8757 SYSTEM
INTERFACE. A list of compatible instruments is given in
8757 System Interface”’. In addition, some Hewlett-Packard
Graphics Language (HP-GL) commands may be passed
through to the CRT.

Programming data consists of a string of ASCII coded charac-
ters 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

m Select averaging

w Cursor functions

m Plotfunctions

a HP-GL graphics commands
M Instrument state /registers

® Special HP-IB only functions

Input syntax

The analyzer responds to program commands in the orderin
which they are received. The commands can be upper or
lower case ASCII characters, and must be sent withoutany
intervening alphanumeric characters or digits (spaces are
ignored).

There are two input command terminators which can be uni-
versally applied to all analyzer input commands: a line feed
([if]) or a semicolon (;). Itis best to terminate all input pro-
gramming commands with either a line feed or a semicolon.
However, there are alternate choices in the use of terminators.
Listed below in the syntax diagrams are all of the possible ter-
minators that can be used with the various input commands.

terminator

et [1f]

Input syntax#1: function code
function code
i
XXX j
Exampie: “Cl1IA;ME[Mf]”

|
| : )
|

———i << next fcn code>>

Select channel 1(C1), measure the power at the A detector (IA), display the measured data (ME) on the CRT.

Inputsyntax#2: function code followed by a single digit numeric
function code numeric terminator
1 m | L1
! 1 :
o 1 1 ]
_’ q } E < next fcn code™ I

where: m = 0 function off
m = 1 functionon
n = decimal integer 1 through 9
q ==

Example: “"MDLRP4SVI[If]”

value unigue 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 (5V9).



Inputsyntax#3: function code followed by a variable length numeric

function code numeric

terminator

— [if]

—

XXX

where:

|
|
<units>; I
<units>(1f] |

d = Variable length parameter, including sign, decimal point, and exponent, if desired. The general fanat is

+ D.DDDDDE + DD, 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 ajlowable value.

Example: “AF64;RL-10DB;SD0.5DB[1]”

Set the averaging factor to 64 (AF64), set the reference level to —10 dB (RL-10), and set the scale per division to 0.5

dB(SD0.5).

Inputsyntax#4: function code followed by a string of bytes or characters

function code string

terminator

— W]

]
!—“‘““{ 5 j

I XXX

where:

S B

s = An ASCIlstring 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,
a \Example: “WK1TEST1;WT PASSBAND INSERTION LOSS[H]”

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 jower case
ASCIi characters. Spaces, unnecessary signs (+,—), leading
zeros, carriage returns (fcr]) and unnecessary terminators 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 nota recognized

HP 8757C /E command will be noted on the CRT in the active
entry areaas "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 cutput 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,

1. HP8757Conly.
2. HP 8737C Option 001 only.

Commands associated with the C detector are valid only for
the HP 8757C Option 001 which has the fourth detector (C)
input. If a command associated with the C detectorissenttoa
standard HP 8757C (not Option 001) oran 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 analyzer. Thisis
followed by presetting the analyzer and the instruments con-
nected to the 8757 SYSTEM INTERFACE. All functions are
turned off, then the following is set:

HP 8757C/E:

Channels1and 2 on. The channel menu appears in the soft-
key label area of the CRT.

m Measure power Aonchannel 1.

m Measure power Bonchannel 2.

m Measure power C* {or B?) on channel 3.

# Measure power Ronchannel 41,

® Display measurement data in log magnitude format.
s Scale =20dB/div.



# Reference level 0 dB for all channels.
® Reference level step size = 20 dB.

® Averaging off.

® Averaging factor =8.

m Cursor off.

® Alilabelson.

w Channell as the active channel.

® Modulation drive on.

® Number of poinis =401,

s Detector mode set for AC detection.
® Smoothing set for 3.0% of span (off).
m Cursor format =log magnitude.

m Search vaiue = —3 dB'.

u Adaptive normalization off!.

® Temperature compensation on.

® Repeat autozerc off.

SOURCE (connected to the 8757 SYSTEM INTERFACE):

8 Instrument preset.

# Sweeptimesetto 200 ms.

s HP 8350B square wave modulation on.

m HP 8340/41 SHIFT PULSE on; RF Outputon.

a HP 8360 scalar modulation on; RF Output on; analyzer
mode.

PLOTTER {connected to the 8757 SYSTEM INTERFACE):

m Abortplotifin progress.
m Pland P2 scaling points unchanged.
® Selection of plotter pens unchanged.

PRINTER (connected to the 8757 SYSTEM INTERFACE):
® Abort plotifin progress.

DISKDRIVE (connected to the 8757 SYSTEM
INTERFACER:

® Aborts any data transfers in progress.
® Unitnumber unchanged.

W Volume number unchanged.

® ASCIl 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 lines.

Title.

Detector offset.

User-defined plot.

8757 SYSTEM INTERFACE bus control on /off.
Repeat autozero timer. '
Display intensity’.

Display colors!.

Plot buffer.

. HP8757Conly.

Passthrough

Programming commands and data may be sent to Hewlett-
Packard instruments connected to the 8757 SYSTEM INTER-
FACE and the analyzer CRT. This is accomplished by first

sending the PASSTHROUGH command (PTd), where d is the .

decimal address of the device being addressed. Subsequent
addressing of the 8757 SYSTEM 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:

HP 8757C/E Analyzer 16 decimal
8757 SYSTEM INTERFACE 17 decimal
HP8757C/ECRT 15 decimal
Hewlett-Packard Source 19 decimal
Hewlett-Packard Plotter 05 decimal
Hewlett-Packard Printer 01 decimal
Hewlett-Packard Disk Drive 00 decimal

The following 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-1B port, but is specifically used to control the following
instruments:

Sources
HP 8350B Sweep Oscillator
HP 8340B Synthesized Sweeper
HP 8341B Synthesized Sweeper
HP 8360 Series Synthesized Sweeper

Plotters

HP 7470 A Two-pen Plotter
HP 7475 A Six-pen Plotter
HP 7550A Eight-pen Plotter

Printers
HP* 2225 A Think]et Printer
HP 3630A Paintlet Printer
HI? 22278 Quiet]et 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 analyzer,
where d is the decimal address of the desired device. Subse-
quent addressing of the 8757 SYSTEM INTERFACE will pass
through commands to the instrument selected.

The address of the 8757 SYSTEM INTERFACE is determined
by complementing the least significant bit of the current ana-
lyzer 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 address is set to 7 decimal {111 bin-
ary}), then the 8757 SYSTEM 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;".

: 52. Address device 17 (the 8757 SYSTEM INTERFACE) and
send cormnmands to the source.

3. Address device 16. This returns the analyzer to its normal
HP-1B 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 “PT05;".

2. Addressdevice 17 (the 8757 SYSTEM INTERFACE) and
send commands to the plotter.

3. Addressdevice 16. This returns the analyzer to its normal
HP-1B operation.

CRT graphics

The CRT screen of the analyzer may be used asif it werean
external HP-{B graphics plotter. By defining the anaiyzer CRT
as the plot device used by the computer, the operator may pass
through graphics commands which will plot graphics on the

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 labeling are shownin
table 5, “HP 8757C /E Modified ASCII Code Conversion

* Table”. These modified ASCH characters are available only

when explicitly using the (LB) command; many desktop com-

puter plotter commands use different character sets.

The address of the CRT is the analyzer address minus 1. The
default address of the analyzer is 16 decimal, therefore 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 default
address (16 decimal):

1. Addressdevice 16 (the HP-IB port of the analy.zer) 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 fol-
lowing output modes are availabie:

8 LearnString
® Interrogate Function
m Status

W Error

m Data

m [dentity

The program codes and syntax to enable each function are
shownin table 3.

Learnstring

Selected with the OL program code, the analyzer outputsa
learn string of 150 bytes in length. This binary data string
completeiy 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 mak-
ing data analysis 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. The length of the learn string is fixed at
150 bytes.

Interrogate function

The interrogate function is selected with the OF program code
and followed immediately by the program code for the func-
tion to be interrogated. The analyzer will output the present
value 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, RL, RP, SD, SL,
50, 5P, SR, S5, and ST.

Status

Selected with the OS program code, the analyzer will output
2 sequential 8-bit bytes giving the presentinstrument 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 information. See table 6 for a description
of each status byte. The status bytes are cleared upon execu-
tion 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 analyzer
will output one 8-bit byte giving the present status of display
channels 1 or 2, respectively. This can be used with the

HP 8757C to determine which channel has failed the spec-
ified limit test, if limit lines were enabled.

¥4



Data

Theanalyzer outputs data from the designated display chan-
nelin one of three formats: ASCII formatted data, Extended
ASCII formatted data, and binary formatted data. The two
ASCII formats are the more general purpose formats and are
the easiest to interpret the output values. Binary formatted
data provides the fastest data transfer rates and is usually the
choice when transfer speed is a major concern. The data for-
mat s selected by using the FDx commands. The data format
must be selected before a data transfer is attempted.

Identity

Selected with the Ol program code, the analyzer will outputa
message which identifies it from other scalar network ana-
lyzers. Both the model number and the software revision are
provided. This is helpful in system applications where soft-
ware is written to run on more than one scalar network
anatyzer.

Trigger

The HP 8757C /E does not respond to the group execute trig-
ger(GET) message.

Clear

The device clear (DCL) and selective device clear (SDC) mes-
sages clear all status bytes, the request mask, the HP-IB of the
analyzer, and the 8757 SYSTEM INTERFACE.

Remote/Local

The analyzer goes to remote when the remote enabie (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) com-
mand. The state of the REN line is also sensed by the 8757
SYSTEM INTERFACE. An instrument on the 8757 SYSTEM
INTERFACE designated as the pass through instrument (with
the PTd command)is placed in remote or local depending on
the state of the REN line. When the analyzer is placed in locai
lockout, 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 [LOCAL] key is
pressed unless the LOCAL LOCKOUT (LLO) cormmand has
been executed.

i HP8757C only.

Service request

The analyzer can initiate a service request (SRQ) whenever
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-1B or front panel).
Softkey only pressed.

Battery voltage low,

Rotary knob activity.

Requested action not possible.

Limit test failed.

For further information, execute a serial poll or the QUTPUT
STATUS (OS) commarnid. A serial poll operation consists of
sending the analyzer its talk address, sending the SERIAL
POLLENABLE (SPE) command, reading the status byte on
the bus, and sending the SERIAL POLL DISABLE (SPD) com-
mand. The SRQ is cleared only by executing either a serial
poll, device clear (DCL), selective device clear (SDC), PRE-
SET, or sending the C5 or OS commands.

The request mask function (RMd}is used to specify a particu-
lar set of conditions for initiating a service request (SRQ). The
mask value is determined by summing the decimal vaiues of
each selected function or condition that is desired. If a bitin
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) indicates an SR(Q can be initiated by the
functions of bits 0, 3, and 5. The default value of the request
mask at power-on is 00000000 or 0 decimal (no SRQ's are ini-
tiated).

Status byte

The HP 8757C /E responds to a serial poll by sending the sta-
tus byte (#1). Both the status byte (#1) and the extended 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 6.

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 sta-
tus byte (#1) indicates whether a change has occurred in the
extended status byte (#2). [f 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 present status of the noted function. The bits are
true (one) only if the associated function or condition is true.



Status bit
The HP 8757C/E does not respond to a parallel poll.

Controller capabilities

h “The HP 8757C/E does not have the ability to take or pass
_“control.

Abort

The HP 8757C /E responds to the ABORT message (interface
clear line, IFC true) by stopping all listener or talker functions.

Self-test

A self-test is performed at power-up and whenever the instru-
ment PRESET (IP) command is received by the analyzer, This
self-test routine includes a brief but thorough check that key
parts of the instrument are functioning. At the conclusion of
the self-test, the analyzer will be placed in its PRESET condi-
tion. The operator can check the outcome of the self-test by
reading bit 0 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 to deci-
mal 16. The current address may be determined by pressing
the [LOCAL] key on the front panel, then selecting the [8757 |
softkey, and observing the active entry area of the CRT. It

may be changed, if desired, by entering the digits, range 00 to
29 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 until
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 8757C /E in secure
frequency mode. Once in secure frequency mode, you cannot
restore frequency labels for the existing configuration. Fre-
quency labels can be restored with a PRESET (IP) command,
however your frequency settings will be reset. Do not confuse
this programming code with the BL5 programming code
which blanks the entire screen and may be restored.



Tablel

Function Select Commuands (1 0f 6)

Action Colj:x:aBn d Syntax Description
Channel C1 1 Channel 1 onand the active channel.
Selection c2 i Channel 2 on and the active channel.
C3 H Channel 3 onand the active channel.
C4 1 Channel 4 on and the active channel.
co 1 Turns the currently active channel off.
Measure IA 1 Input A absoiute power measurement,
Power /Voltage IB 1 Input B absolute power measurement.
IC 1 Input C absolute power measurement. '
IR 1 Input R absolute power measurement.
X 1 External ADC Input (" AUX"") voltage measurement.
Measure AB 1 A /Bratio measurement.
Ratio AC 1 A /C ratio measurement. !
AR 1 A /R ratio measurement.
BA 1 B/Aratio measurement,
BC H B/C ratio measurement.!
BR 1 B/Rratio measurement,
CA 1 C /A ratio measurement.’
CB 1 C/Bratio measurement. !
CR 1 C/R ratio measurement.
R1 1 R/ A ratio measurement.
R2 1 R/Bratiomeasurement.
R3 1 R/C ratio measurement.!
Dispiay Trace ME 1 Display measurernent data.
Data MY 1 Display memory data.
M-orMN 1 Display normalized data (measurement - memory).
DHm 2 Display hold on/off of the active trace.
SM H Store measurement data into memory,
5N i Store normalized data (measurement -~ memory) intc memory.
DSo 1 Display trace data in a log magnitude format.
DS1 1 Display trace data in a Standing Wave Ratio (SWR) format.
Scale AS 1 Autoscale the trace on the CRT,
5Dd 3 Setscale perdivisionto d; where dis
fordB,dBm:  20,10,5,2,1,0,5,0.2,0r0.1
for SWR: 10.4,2,1,0.4,0.2,0.1,0.04, 0r0.02
for Volts: 5,2.5,1,0.5,0.25,0.1,0.05, 0r 0.025
Referernce MR 1 Marker = Reference Level. Moves the cursor (or active markerif no
Level cursor)and trace to the reference line.
RLd 3 Set Reference Level to d; d must be in the range of:
ratio measurement: +90t0 —90dB
normalized measurement: +90to —90dB
power measurement: +20to ~70dBm
SWR measurement: 1.0t037.05WR
voltage measurement: +10to —10V
normalized voltage measurement: +20t0 — 20V
STd 3 Set Reference Level Step sizetod; wheredis

ford, dBm: 0toe(dB
for SWR: 1to 37 SWR
for Volts: Oto 10V

1 HP8757¢ Option 001 only (C detector)
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Table 1.

Function Select Commands (2 of 6)

Action Cofr::n d Syntax Description
Reference RPq pd Set Reference Position; g has a value from 0 to 8 corresponding to the
Position major horizontal graticule lines:
8 = top graticuleline
4 = center graticule line
0 = bottom graticule line

Cursor CUm 2 Cursoron/off.

CDm 2 Cursor Delta on /off.

CX 1 Cursor to maximum for the active channel.

CN 1 Cursor to minimum for the active channel.

854! 3 Set cursor search value to amplitude value of d; d must be in the range of:
ratio measurement: +6Gto —60dB
normalized measurement: +60to ~60dB
power measurement: +20to —60dBm

Maximum resolution of d is 0.01 or dBm. Cursor search functions are not
allowed in SWR or Voltage display modes.

5L 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 appearin the ACTIVEENTRY 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).
1f the value cannot be found, the message “SEARCH VALUE NOT
FOUND" will appearin the ACTIVEENTRY AREA.

BW! 1 Cursor search for bandwidth representing the search value. If the vaiue
cannot be found, the message 'BANDWIDTH VALUE NOT FOUND"”
will appearin the ACTIVEENTRY AREA.

Cursor FRO 1 Cursor format logarithmic (dB or dBm).>/

Format FR1 1 Cursor format SWR.?

Averaging AD 1 Averaging off.

AFd 3 Averaging onand factor setto d; d is  (enables previous factor),
1,2,4,8,16,32, 64,128, or256.

RS 1 Restart averaging process on the nextsweep.

DC Detector MZ 1 Manuai zero of the DC detectors. The operator must turn the source RF

Zero power off before sending this command.

AZm 2 Auto Zero Repeat on/off of the DC detectors. The source RF poweris
autornatically turned off at an interval determined by the Repeat Auto
Zero Timer and the DC zero is performed each time.*

AZ2 1 Auto Zero of the DC detectors. The source RF power is automaticaly
turned off and the DC zerois performed once !

ZTd 3 Repeat Auto Zero Timer interval set to d; dis a decimal integer from 1 to
60 minutes.

Smoothing 504 3 Set Smoothing tod % of span; d must bein the range of 0.0 to 20.0%,
with a maximumresclution of 0.1%. When d is set to 0, this is equivalent
to stoothing off.

Step up 1 Step up; increment the active parameter.

DN 1 Step down; decrement the active parameter.

. HP8757E only.

. Revision 3.1 or above for an HP 8737C; revision 4.1 or above foran HP 8737C.
% 3. Avatlableonly if display trace data is in log magnitude format (see DS0).

- This comsmand is valid only when the operator is using a source which is connected to the 8757 SYSTEM INTERFACE.




Tablel. Function Select Commands(3 of 6)
Action COI;P;:; d Syntax Description
Plot BFm 2 Plotter buffer on /off.2

PA 1 Plot Alj; plots entire display (except user graphics) on an external plotter.

P1 1 Plotchannel 1 trace.

P2 1 Plot channel 2 trace.

P3 1 Plotchannel 3 trace.

P4 1 Plotchannel 4 trace.

PC 1 Plotonly labels on a external plotter.

PG 1 Plot only the grid on an external plotter.

SuUd 3 Specify custom plot; d is a decimal integer from {) to 255 representing one byte. Each bit
of this byte specifies what is to be plotted. If abitis set to 1, thatitem will be plotted, else
it will not be plotted.

decimal decimal
bit# vatue action value pit# action
0(LSB) 1 Scaje Trace (P1 and 4 16 Trace 4
P2 define grid size} 5 32 Grid
i 2 Tracel & 64 Mode Labels
2 4 Trace?2 7 (MSB) 128 Frequency
3 8 Trace 3 Labels
PD 1 Plot custom plot on an external plotter
Print PR1 1 Print entire graphics display (except user graphics) on external graphics printer.

PR2 i Print tabular display data in monoehrome.,

PR3 1 Print tabular marker/cursor data on external printer.

PR4 1 Print all to color printer, except softkeys and CRT graphics.

Limit LE 1 Erase limit lines for active channel (only channels 1 and 2 are valid).
Lines! LPs 4 Limit is single point specified by s. The string s includes the segment number (1 to 12), in
the x-axis value, the upper limit value, and the lower limit value in the following format:
“LP [seg. no.], [x-value] [x-units], [upper limit)
[y-units], {lower limit] [y-units];”
where [x-value] is a frequency or value determined by the start/stop iabels. [x-units]is
“GZ" for GHz, "MZ" for MHz, “KZ" forkHz, "HZ" for Hz, or blank for no units. [y-
units]is “DB" fordB/dbm, “SWR' for SWR, or "V for volts, Entering no value for an
upper or lower limit value means do nottest this limit. An example: "LP 1, 2.5 GZ, 1.5
DB, —1DB”

LFs 4 Limitis a fiat line specified by s. The string s includes the segment number (1 to 12), the
start x-axis value, upper limit value, lower limit value, and stop x-axis valuein the
following format:

"LF[seg. no.], [x-start] [x-units], [upper limit][y-units],

[lower limit] {y-units), {x-stop][x-units};"
where {x-value], [x-units], and [y-units), are described above. Anexample: “LF2,750
MZ, —30DB, —32DB, 850 MZ;”

L5s 4 Limit 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 stopx-axis
value, the stop upper Himit value and the stop lower limit vatue 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],

Hower limit}{y-units];”
where [x-value], [x-units], and {y-units]are described above. Anexample: “1.54,2
GZ,—3DB, ~4DB,3GZ,0DB, —1DB;”

ETm 2 Lirnit line test on /off. 1f on, limit test status is designated by the CRT PASS /FAIL
message and status bytes.

LL 1 Store lower limitline into memory.

LU 1 Store upper limit line into mermory.

1. HPB757Conly.

2. Revision 3.1 orabove foran HP 8757C; revision 4.1 or above foran HP 8757E.
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Tablel. FunctionSelect Commands (4 of 6)

. Hp-1B i
Action Command Syntax Description
Graticule FAs 4 Start value for labeling x-axis graticule and entry of limit lines when
Start/Stop Systern Interface control is off or no source is connected to the 8757
Labels SYSTEM INTERFACE. s is a string in the following format:
“FA [value][x-units);”’
where [x-units]is “GZ' for GHz, "MZ" for MHz, "KZ" forkHz, "HZ"”
for Hz, or blank forno units. Anexample: “FA6.553 GZ"”
FBs 4 Stop value for labeling x-axis graticule and entry of limit lines when
System Interface control is off or no source is connected to the 8757
SYSTEM INTERFACE. sis a string in the following format;
“FB[value] {x-units];”
where [x-units}is described above.
Number of SPd 3 Set the Number of Points displayed on the horizontal axistod; d is 101,
Trace Points 201,401, 801, 0r 1601. If source is connected to the 8757 SYSTEM
INTERFACE, the sweep time may change if increasing the number of
poeints.
Detector DAd 3 Set Detector A offset to d; d must bein the range of +60to —60dBwitha
Offsets maximum resolution of 0.01dB.
DBd 3 Set Detector B offset to d; d must be in the range of +60to —60dBwitha
maximum resofution of 0.01 dB.
DCd 3 Set Detector C offset to d; d must be in the range of + 60 to — 60 dB witha
maximum resolution of 6.01 dB."
DRd 3 Set Detector R offset to d; d must be in the range of + 60 to — 60 dBwitha
maximum resolution of 0.01dB.
External XAd 3 Enter external cal vaiue for the specific detector input. dis the code
Detector XBd 3 numberin the format of [DDDDDD;), read from the front panel after
Calibration XCd 3 performing a calibration.
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,
Adaptive ANm 2 Adaptive Normalization on/off.
Normalization
System CL 1 Perform system configuration calibration of the detectors and channels.
Calibration
TCm 2 Continuous temperature compensation on /off.
CTm 2 Auto System Calibration on /off, Performs a system calibration atan
interval of every five minutes.
Sweep NSm 2 Non-standard sweep on/off. Allows the HP 8757C /E to track any sweep
Mode ramp in the range of 0 to 10 V, increasing in sweep voltage.
CWm 2 CW mode (single point) on /off.*
MSm 2 Manual sweep mode on/off.?
PBm 2 System Interface control on/ off,
F&m 2 Step sweep mode on/off >
Moduiation MDm 2 Rear panel square-wave modulation output on /off.

e L7 o =

. HP8757C Option 001 onlv {C detector)

. #sourceis connected tothe 8757 SYSTEM INTERFACE and the interface controlison, the source is also set to this mode.
. Revision 3.1 or above foran HP 8757C; revision 4.1 or above foran HP 8737E.

/4. HP 8340, HP 8341, and HE 8360 only with 8757 SYSTEM INTERFACE connected and active.
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Table 1.

Function Select Commands (5 of 6)

HP-IB

Action Command Syntax Description
Save/Recall SVn 2 Save front panel settings in register n; n from 1 to 9. Note that registers | to
Registers 4 also retain title, channels 1 and 2 limit line information, and channels 1
and 2 trace memories.?
RCn 2 Recall front panel settings from register n; n from 1 t0 9.2
ERD 1 Erase all save /recall registers.?
Instrument P 1 Presets the HP 8757C /E and the instruments connected to the 8757
Preset SYSTEM INTERFACE,
Front Panel MM 1 Display the Channel Menu.
Menus/ MUD 1 Display the Measurerment Menu.
Softkeys MU1 1 Dispiay the Display Menu

MU2 1 Display the Scale Merus,

MU3 1 Dispiay the Reference Menu.

MU4 1 Display the Cursor Menu.

MU3 1 Display the Average Mena.

MUs6 1 Dispiay the Calibration Menu.

MU7 1 Dispiay the Special Menu.

MUS 1 Display the System Menu,

SKq 2 Setect Softkey q; gis from 1 to 8, Equivalent to manually pressing the
softkey,
Display / Color BTNd 3 Adjust the overail display brightness. Values for d can be defined by the
Control user. See the Operating Reference for more information.

DEC 1 Set default colors.

MOC 1 Set monochrome mode.

CCq 2 Selects channel  as the feature affected by color selection commands
found under CLx. Valid values forgare 1 to 4.

CGL i Set labels color,

CGN 1 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
commands. For exampie: "CGN; COB100;COC75;COT100” defines all
three parameters of a feature’s color.

CGR 1 Set grid color.

CGwW 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 S — Salmon B — Black
L — Blue R — Red G ~ Green

COBd 3 Custom color brightness, affects the feature last selected. d ranges from 0
te 100,

CoCd 3 Custom color adjust, affects the feature last selected. d ranges from 0 to
100.

COTd 3 Custom tint adjust, affects the feature last selected. d ranges from 0 to 100.

1. MP8757C oniy.

2. Revision 3.1orabove for an P 8757C; revision 4.1 or above for an HP 8757E.
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Table1.

Function Select Commands {6 of 6)

Action

HP-IB
Command

Syntax

Description

Disk
Save /Recall®

DFA

DFB

DIAd

Diud

DIvd
DLE

IND
LFx

SFx

TIFs

The data sent after this command is stored in ASCll format. This is

important for retrieving the data for use in another program.

The data sent after this command is stored in fast binary format allowing

quicker file access times.

Sets the HP-IB address for the disk drive on the bus. The valid range for d

is0to 29,

Selects active disk unit. Forexample: Withan HP 9122, selectunit O or

unit 1. The valid range fordis O to 15.

For hard drives with multiple partitions. The valid range fordis 0 to 15.

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}.

Formats the disk in the disk unit last selected.

Loads from disk the items selected by x. All information is recalled from

the last file specified by the “TiFs” command. If no filename was selected,

then the default file, FILE ], isrecalled from disk (if FILE1 exists.) Valid

selections forxare:

A — Load all information files fromdisk =~ M — Memory trace only

C — CRTgraphics only D - Data trace only

I — Instrument state only H — Load all information files
from disk, hold display?

Stores to disk the items selected by x. Allinformation is stored into the last

file selected by the “TIFs"" command. If no filename was selected, then the

default file, FILE1, is overwritten, Valid selections for x are:

A — Store all information files to disk M — Memory trace only

C — CRT graphics only D — Data trace only

[~ Instrument state only

N — Measurement— Memory-

Defines the current active title for an existing or a new file. The string s can

beup to eight characters in length and include only letters or numbers.

For example: Select a file named SAMPLE with "TIFSAMPLE". Before

storing to, oading from, or deleting files from disk, select a title.

1. HP8757Conly.

2. Revision 3.1 orabove foran HP 8757C; revision 4.1 or above for an HIP 8757E.
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Table2. HP-IBOnly Functions(1of2)

. HP-1B rs
Action Command Syntax Description
Display BLO 1 No blanking; restore CRT to normai mode.
Blanking BL1 i Blank oniy the frequency labels.

BL2. 1 Blank all labels on the CRT.

BL3 H Blank only the active channel trace.

BL4 1 Blank only the softkey labels,

BL5 1 Blank ali of the CRT exceptuser graphics.

BL6 1 Blank only the usertitle.

BL7 1 Blank only the mode labels,

BLS8 1 Biank only the active entry area.

BLY 1 Blank only the limit lines.!

BLA 1 Blank ail of the CRT except user graphics and softkeys.

Status cs 1 Clear Status bytes #1 and #2.

Bytes RMd 3 Set Request Mask of status byte #1 to d; d is decimal integer from 0 to 255.

Format FDC 1 Format Data ASCII; all successive data transfers are made in an ASCII

Data format. Data is transferred in | + DD.DDD] format where Dis an ASCII
digit.

FD2 1 Format Data Extended ASCIL all successive data transfers are made in an
extended ASCII format. Data are transferred in [ = DDD, DDD format
where D is an ASCII digit.

FD1 i Format Data Binary; all successive data transfers are made in a binary

FD3 format. FD1 is for HP BASIC (MSB first); FD3 is for PC format files {LSB
first). Two bytes are transferred, the value of which is scaled between the
limits shown below:

normalized normalized
decimal ratio power ratio power SWR voltage
feas. meas. meas. meas, meas. meas.
VP = —90dB 70 dBm —180dB —90dB 1.0 —11.25V
0dB —25dBm 0dB 0dB : 19.0 1AY
Vi= +90dB +20dBm +180dB +90dB 37.0 +11.25V
Binary data can be unscaled using the following equation:
Vi—V{
real value = !i}inary value X—-—-—( ) + V0
L 2767 |
Pass PTd 3 Set the Pass Through address of an instrument connected to the 8757
Through SYSTEM INTERFACE; dis a two digit ASCII integer which represents the
Address HP-1B address of the instrument to be programmed.
Carsor SCd 3 Set Cursor position fod; d is a decimal integer which represents a
Position horizontal position on the CRT with a range of values shown below:
No. of trace points rangeof d
101 0t 100
201 fto 200
401 fto 400
801 Oto 800
16011 (to 1600
Control OTlm 2 Rear panel control cutput #1 on /off.
Cutputs OT2m 2 Rear panel control output #2 on /off,

L HP8757C only.
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Table2. HP-1BOnly Functions(Z of 2)

; HP-1B I
Action Command Syntax Description
Sweep SWo i Non-swept mode. Sweep off; hold data on the CRT.
Mode 5W1 1 Swept mode. Sweep on; continuously track sweep ramp voltage and
update trace data on the CRT.
SW2 1 Sweep Hoid mode. Sweep off; hold HP-IB bus activity until completion of
TSd number of sweeps.
T5d 3 Take d Sweeps, then hold trace data on the CRT. The HP 8757C /E must
bein the Non-Swept {SWO)( or Sweep Hold (5W2) modes before
executing. dis a decimal integer from 1 to 255.
For certain operating modes, such as SWR trace mode, Alternate Sweep
on, Averaging on, or Smoothing on, itis recommended that 2 successive
sweeps be taken for accurate data.
Learn ILs 4 Inputlearnstring; s is string of 154 binary bytes that were output by the
String outputlearn string command,
Write WKs 4 Write softkey label for a particular softkey. s is an ASClI]string; the first
Softkey character is the softkey number (range 1 to 8) followed by the label. The
Label label can be sent in the following forms:
one word label:
“TASCIH label] [term]”
two word label:
“[ASCH label], [ASCH label] [term]”
where [ASCIl label]is <7 characters and {term] is a valid terminator.
Whrite Title WTs 4 Write Title to the CRT; s is an ASClI string of up to 50 characters.
Write WMs 4 Write to the channel memory. Data is transferred from the computer to
To Trace the channel memory of the analyzer.
Memory Several parameters must be properly set before the transfer is made:

+ data format must be set using the FDx command

+ 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.

. Revision 3.1or above for an HP 8757C; revision 4.1 or above foran HP 8757C.
. Avatlable only if display trace data is in log magnitude format (see DS0),
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Table3. Output Modes(Iof2)

Action HP-IB Description Format
Command
Output OL Outputs binary data string 130 bytes long which 150 {BI[EOI)
Learn completely describes instrument state, Can be
String stored in ASCII character string and laterinputto
restore that instrument state.
Qutput OPxx Qutputs the present numeric value of the function [=D.DDDDDE + DDIIf)
Interrogated selected.
\P/a;ameter xx is the function code to interrogate (AF, BW, DA,
aie DB, DC, DR, RL,RP, SD, SL, SO, SP, SR, S5, ST).
Qutput ocC Outputs cursor or curser A amplitude and ASCII Data:
Cursor horizontal position. [£DD.DDD,|{DDDD{IA
Value Format set by the FDx, FRx, and DSx commands. Extended ASCII:
[+ DDD.DDD,][DDDD]{11]
Binary Data
[BB][BB][EO]]
Output oD Output measurement data; no. of data points is the ASCI Data:
Measurement same as the no. of points /trace. (n—1){+DD.DDD,]
Data { =z DD.DDD][lf}
Format set by “FDx” command, With the OD Extended ASCI:
command, data is returnedin units of dBor dBm {(n—1){£DDD.DDD,]
unless in SWR trace format {units are SWR). {=DDD.DDD){If]
In general, whenever a measurement is defined Binary Data:
{dBm, dB, SWR}, one or more sweeps must be n [BB][EOT]
taken before the data is valid. n = no. of points per trace.
Quiput oM Qutput mernory data; no. of data pointsis the same ASCII Data:
Memory as the no. of points /trace. (n—1){xDD.DDD,]
Data [+ DD.DDD]
Format set by “FDx"” command. Extended ASCH:
(n—1)[{+DDD.DDD,]
[=DDD.DDDJif]
Binary Data:
n[BB]{EOI]
n = no. of points per trace.
Qutpus ON Output normalized data; ASCII Data:
Normalized {measurement — memory); no. of data pointsis the (n—1)[=DD.DDD,]
Data sarne as the no. of points /trace. [ = DD.DDDHI
Format set by “FDx"” command. Extended ASCIL
(n—1)[+DDD.DDD,]
[=DDD.DDD] A
Not valid for SWR trace mode. Binary Data:
n[BB}{ECI]}
= no. of points per trace.
Output ov Output CW vaiue; Non-swept mode (SW0 or SW2) ASCII Data:
CW Value must be set. [=DD.DDD}]
Format set by “FDx' command. Extended ASCI:
[+ DDD.DDD][i]
Datais returned in dBm or dB, even if SWR trace Binary Data:

formatis used.

n[BB][EOT]




Table3. Output Modes(20f2)

. HP-IB S
Action Command Description Format
Qutput OEl Qutputs error status of display channel 1 or 2. [B}[EO]
Error OE2 One byte is output, where each bit indicates:
Status
Bit# 7 6 3 4 3 pa 1 0
Decimal
Value 128 1 64 | 32 | 16 | 8 4 2 i
Function [N/A |N/A |N/A IN/A |N/A [N/A [N/A 8‘;;35
Qutput OK Qutpus keycode for the last front panel key [DD}[if]
Keycode pressed, Refer totable 7 for keycodes.
Qutput OR Qutput Knob value; the value is between ~ 32768 [BB}[EOI}
Knob and +32767. ltisresetto 0 after. Negative value =
Value counterclockwise rotation, positive value =
clockwise rotation.
Qutput 05 Output 2 bytes, the Status Byte (#1) and the [bbI[EOT]
Status Bytes Extendes Status Byte (#2). Both bytes are then
cleared.
Output Identity Ol Qutputs the HP 8757C/E identity string and the “8757C REVxx.x" [er] [If] or
firrnware revision numberxx.x {i.e., 03.0 for “8757EREVxx.x" ler] [1f]
revision 3.0)
NOTES: D = ASClldigit
B = 8-bitbyte
. comma
EOI = EndorIdentity HP-IBline true
c¢r = carriage return
if line feed




Tabled. CRT Graphics Commands(10f2)

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

Default; sets monochrome default values. (D11,0;510.14,6.17)

DI run, rise

Absolute Character Direction; run rise allowable values are:
1, 0= 0degrees(default)
0. 1= 9Gdegrees
—1, 0= 180degrees
0, —1 =270 degrees

LB [text] [ETX}

Label text. Character setis shown in table 3, HP 8757C /E Modified ASCH 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 left corner of the first character starting at the existing pen position. The pen stops at the lower
left corner of the next character space.

oFP

Outputthe 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, 130) for lower left, (2500, 1814)
forupperright.

PAx1,v1(x2,v2,

Piot Absolute; x and y are integers and are in Graphics Display Units (GDU's). Moves the pen to the specified

ey s XINLYN) (x,y) coordinates. Both the x and y coordinates must be specified. Any number of coordinate pairs can be
specified when separated by commas. Use of the PD and PU commands determines whether a line is drawn
or the pen is just moved. If an (x,y) coordinate is specified outside of the plotting area, only that portion of the
line within the plotting areais drawn,
PD Pen Down.
rPu Pen Up.
SIw.h Absolute Character Size; w = width;
h = height. Values aliowed are:
0.14,0.17 Smallestsize  (Mode labels, softkey labels})
0.21,0.25 (Active Entry Area)
0.28,0.34
0.35,0.42 Largestsize
SPn For monochrome display: selectpen; n = 0to 4;

0 Penup {(Beamn off)
1 BrightGreen

2 Halé-Bright Green

3 DimGreen

i8




Table4. CRT Graphics Commands(20f2)

Non-HP-GL Commands

The following HP-GL commands will be accepted but their functions are not implermented and ne error will be noted: IM {(Input SRQ
Mask), IP (Input Pland P2}, IW (Input Window), OC (Output Current Position), OE (Output Error), PG {Output Page), SL (Character
Slant}, and SR {5ize Relative for characters).

" HP-IB Command Command Description
Erase Page EPn Erase Pagen, wheren = 1to8; if non valueis given, all pages are erased.
Select Graphics GPrm Turn graphics page n {1 to 8)on/off (m = 1 or 0). Pages 1 through 7 may use up to 500
Page On/Off 16 bit words. Page 8 may contain up to 4000 words. GI* without parameters selects and
turns on page 1. Also resets point to start of page.
Defauit Colors DEC Pen Number Color
HP8757C 0 Black
1 Bright White
2 Half-bright White
3 Dim White
4 Red
3 Half-bright White
6 Dim White
7 Bright White
8 Gold
9 Gold
10 Blue
11 Blue
12 Salmon
13 Salmon
14 Green
15 Green
Select BC 0 Black
HP BASIC 1 White
Default Colors 2 Red
3 Yellow
4 Green
5 Cyan
6 Blue
7 Magenta
8 Black
9 Olive Green
10 Aqua
11 Royal Blue
12 Maroon
13 Brick Red
14 Orange
15 Brown
Defauit DF G Black
Monochrome 1 Bright Green
2 Half-bright Green
3 Dim Green
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Table5. HP 8757C/E Modified ASCII Character Set

HP 8757C/E MODIFIED ASCH CODE CONVERSION TABLE

Note: These characters are output only when the LB command is used directly.

MOST SIGNIFICANT CHARACTER
0 1 2 3 4 5 6 7
0 null centered* space 0 @ P * p
1 HP loge cendered o ! 1 A Q a q
2 8 t 2 B R b r
3 ETX -— # 3 C 5 c 5
4 upper-half tic ) $ 4 D T d t
5 fower-half tic - % 5 E U e u
Least ; N
SIGNIFICANT nghatte N & v
. 8 back space A { 8 H X h X
CHARACTER ) )
9 Yy shift down n ) 9 I Y 1 y
A line feed *(degree) * ] Z j z
B inv. line feed Q + ; K [ k %
C Y2 shiftup p ' < L Y ] !
D carriage return r = M ] m i
E horizontal tic & . > N " n 2
F vertical tic I3 / ? O — 0 >
EXAMPLES:
HPlogo = 01
A = 41
i = 69
v =16
» =
linefeed = QA
ETX = kind of text; use to end labelling

Table 6. HP 8757C File Extensions

Disk files created by the HP 8757C can be read on any HP 9000 Series 200 /300 computer. Each file has an extension
appended which serves to identify the file type.

FileType Extension
Instrument State IS Fileidentities are determined by their extensions. Forexample, a
Measurement Data Channelq Dq normalized data file for channel 2 named “FILE1" would have “N2”
Memory Data Channel g Mg appended resultingin "FILEIN2"".
CRT Graphics CG
Normalized Data Channelg Ng

Where qrepresentsachannel number1to4.
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Table7. HP 8757C/E Status Byte Descriptions

STATUSBYTE (#D)
BIT# 7 6 5 4 3 2 1 ¢
Decimal 128 64 32 16 8 4 2 1
Value
N/A Request SRQon SRQon SRQon SRQon SRQon SRQon Any
Service HP-iB Operation Softkey Changein Numeric Front Panel
Function {SRQ) Syntax Error | Complete Only Extended Entry Key Pressed
{Sweep, Plot Pressed Status Byte { Completed
or Print) (HP-IBor
Front Panel)
EXTENDED STATUS BYTE (#2)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 2 16 8 4 2 1
Value
N/A SRQon SRQon SRQon SRQon SRQon N/A SRQon
Function Detector Front Panel Limit Test Action Knob Self Test
Uncal Presetor Failed Requested Activity Failure
Power-on notpossible

Table8. Front Panel Keycodes (values are in decimal)

SOFTKEYS ENTRY
Softkey 1 (top) = 32 Stepdown = 22
Softkey 2 = 8§ Stepup = 6
Softkey 3 =@ O Key =20
Softkey 4 = 16 iKey =4
Softkey 5 = 14 2Key =3
Softkey 6 = 38 3Key =7
Softkey 7 = 40 4Key =12
Softkey 8 (bottom} = 41 5Key =11
6Key =15
CHANNEL 7Key = 36
Channel1 =42 §Key =35
Channel2 = 43 9Key =39
.Key =19
FUNCTION -Key = 23
Measurement = 44 Entry off =9
Display = 45 Enter = 1
Scale = 52 dBm/dB = 33
Reference = 46 Backspace = 17
Cursor = 47
Averaging = 48 INSTRUMENTSTATE
Calibration = 49 System = 51
Special = 50 Save = 28
Recall = 26
Local = 29
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Table9. Alphabetical Listing of HP 8757C/E Programming Codes(1of 2)

Code Action Code Action
AQ Averaging off COTd Tint actjust, one color’
AB A/Bratio measurerment CR C /R ratio measurement?
AC A /C ratio measurement? s Clear status bytes
AFd Averaging on and factord CTm Auto systern calibration on /off
ANm Adaptive Normalization on /off CUm Cursoron /off
AR A /Rratio measurernent CWm CW mode on/off
AS Autoscale X Cursor to maximum
AZm Autozerorepeat on/off of the DC detectors Dad Detector A offsetsettod
AZ2 Autozerc the DC detectors once DBd Detector B offsetsettod
BA B/ A ratio measuremnent DCd Detector C offset setto d?
BC B/C ratio measurement? DEC Set default colors!
BFm Plotter buffer on/off* DFA Set disk format to ASCII!
BLO Restore CRT to normal mode DFB Setdisk format to binary?
BL1 Blank frequency labels (secure frequency mode, DHm Display Hold on /off of the active channel trace

frequency labels cannot be restored) DIAd Set disk HP-IB address’
BL2 Blank all labels DIud Set disk unit number!
BL3 Blank active channel trace DIVd Set disk volume number!
BL4 Blank softkey labels DLF Delete file from disk’
BL5 Blank all {except user CRT graphics}) DMO Allinputs set to DC detection
BL6 Blank title DM1 Allinputs set to AC detection
BL7 Blank modelabels DN Step down (decrement)
BL8 Blank the active entry area DRd Detector R offsetsettod
BL9 Blank thelimit lines DS Display trace data in log magnitude
BLA Blank all (except user CRT graphics and softkeys) D51 Display trace data in standing wave ratio (SWR)
BR B/R ratio measurement format
BTNd Overall display brightness ERG Erase all save /recall registers
BW Display the search bandwidth on the CRT! FAs Start frequency label
Co Channel off FBs Stop frequency iabel
C1 Channel 1 on/active FDO Format data ASCI]
<2 Channel 2on/active FD1 Format data binary {HP BASIC compatible}
3 Channel 3on/active! FD2 Format data extended ASCH
C4 Channel 4 on/active’ FD3 Format data binary {PC compatible)
CA C/ A ratio measurement? FRO Logarithmic (dB} cursor format?
CB C/B ratio measurement? FR1 SWR cursor format®
1 Set channel 1 color! FSm Step sweep on/off*5
cC2 Set channel 2 color! iA Input A absolute power measurement
CC3 Set channel 3 color! iB Input B absolute power measurement
CC4 Set channel 4 color! IC Input C absolute power measurement?
CDm Cursor delta on /off ILs Input Learnstring
CGL Set labels color? IND Initialize disk format!
CGN Set background color! P Instrument preset
CGR Set grid color’ IR Input R absolute power measurement
cew Set warning label color! IX External ADCinput (AUX) voltage
CL Perform systemn configuration of detectors and measurement!
channels LE Erase limit lines for active channel’

CLB Color list, black! LFA Load instrument information file from disk!
CLG Color list, green' LFC Load CRT graphics file from disk!
CLL Color list, blue! LFD Load data trace file from disk’
CLR Colorlist, red! LFH Load instrument information file from disk and
CLS Colorlist, salmon' place instrument in hold mode, !
CLW Calor list, white! LFt Load instrument state file from disk!
CLY Colorlist, vellow! LFM Load memory trace file from disk!
CN Cursorte minimum iFs Enter limit test flat line data’
COBd Brightness adjust, one color’ LL Store lower limit line into memory?
COCd Color adjust, one color’

. MPB757C only.

1
2. HPB757C Option (01 only (detector C).
3. Limitline functions valid only for channels 1 or 2, HP 8757Conly.
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A

active.

. Revision 3.10r above foran HP 8757C; revision 4.1 or above foran HP 8757E. |
. HP 8340, HP 8341, HP 8360 only with 8757 SYSTEM INTERFACE connected and ™.

. Revision 3.1 or above foran HP 8757C.




Table9. Alphabetical Listing of HP 8757C/E Programming Codes(2 of 2}

FEENVE TS

Code Action Code Action
LPs Enterlimit test point data’ PR1 Printall to monochrome printer, except softkeys
LSs Enterlimit test sloped line data’ and CRT graphics
iTm Limitline test on /off? PR2 Printtabular display data in monochrome
iU Store upper limit line into mermory’ PR3 Print tabular marker/cursor data to external
M- Display normalized data (measurement prl.nter )
— memory) PR4 Printall to color printer, except softkeys and CRT
MDm Modulation on /off graphics!
ME Display measurement data PTd Passthrough address settod
MM Display the channel menu{main menu) Rl R/A rat‘lo measurement
MN Display normalized data (same as M-} R2 R/B ratio measurement .
MOC Monochrome display' R3 R/Cratio measurement?
MR Marker (or cursor) to reference line RCn Recall registern
MSm Manual sweep mode on /off Rid Reference levelsettod
MUD Display the measurement menu RMd Service request <ma5k settod . .
MU1 Display the display menu RPq Reference position set to vertical division g
MU2 Display the scale menu RS Restart averaging .
MU3 Display the reference menu 5Cd Set cursor to horizontal position d
MU4 Display the cursor menu SDd Scaleperdivisionsettod
MU3 Display the average menu SFA Store all instrument information to disk in file!
MU6 Display the calibration menu SFC Store CRT graphics to disk in file!
MU7 Display the special menu SFD Store data trace to disk in file’
MUS Display the system menu SFI Store instrument state to disk in file!
MY Display memory data SFM Store memory trace to disk in file'
MZ Manual calibration of DC detectors SFN Store normalized trace to disk in file’
NSm Non-standard sweep mode on /off SKq Selectsoftkey q: 4 E= lto8
oC Qutputcursor value St Cursor search left! .
oD Output trace data SM Store measurement into memory
OE1 Outputerror status of display channel 1 SN Store normalized data (measurement — memory)
N into memory
8;82 guz’pﬂt ?érca;itatus ofdisplay channei 2 50d Smoothing setto d % of frequency span
o urputidentity 5Pd Number of pointssettod: d=101,201,401, 801,
K Output keycodg of jast key pressed 1601
OL Outputlearn string SR Cursorsearch right!
OM Output memory data S5d Cursorsearch value settod!
ON g)t.;;put normalized {measurement — memory) STd Reference level step size settod
@ ' Sud Specify custom plotaccording to d
OPxx Outputinterrogated parameter value xx = AF, sy S st
BW, DA, DB, DC, DR, RL,RP, 5D, 5L, 50O, 5P, 2 averegisiern _
SR.S5, 8T SWO0 Non-swept mode; non-swept operation
OR Outputrotary knob value Swi Swept mode; normal swept operation
(32768 =value=-+32767) Swz2 Sweep hold mode; non-swept mode with HP-1B
05 Output status bytes bus hold off until completion of TSd
OTim Control output #1 on /off TCm Continuous Temperature Compensation on /off
OT2m Control output #2 on /off TiFs Title for file!
ov Output CW value TSd Take d sweeps, then hold display
P1 Plot chanrnel ! trace on external plotter up Step up (increment)
P2 Plot channel 2 trace on external plotter WKs Write softkey label
P3 Plot channel 3 trace on external plotter! WMs Wr?te tf) char}nel memory.
P4 Plot channel 4 trace on external plotter! Wis Writetitle, sisan ASClI string of up to 50
PA Plot all on external plotter characters
PBm Systern interface control on/ off XAs External detector cal vlaue for detector A
Pe Plot labels on external plotter XBs External detector cal value for detector B
oD Plot custom plot XCs External detector cal vaiue for detector C?
PG Plot grid on external plotter XRs External detector cal value for detector R
HP 8757C only NOTES: n = decimalinteger 1109
HP 87537C Opticn 901 only (detector C) ¢ = variable length numeric
Limit hnefunchens valid only for chanrels  or 2. HP 8757C enly. m = Gforof/Iforon
Revision 3 1or above foran HP 8757C g = umgue value
s = ASClorbinary string
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HP-IB Programming Note

Introductory Programming Guide

() e

. For the HP 8757C/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 8757C/E Scalar Network Analyzer with the
HP 9000 Series 200/300 desktop computer used as a
controller. This includes the PC-308, which features an
HP Vectra PC and the HP 82300B HP BASIC Language
Processor Card. 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 8757C/E is a fully programmable analyzer capable
of making magnitude-only transmission and reflection
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 or HP 83408 /41B), digital
plotter (HP 7440A or HP 7530A), and printer (HP 2225A
ThinkJet, HF 3630A Paintlet, or HP 22278 Quietjet Plus)
connected to the §757 SYSTEM INTERFACE,

This note assumes you are familiar with local (non-remote)
operation of the HP 8757C/E. If not, refer to the operating
. manual. You should alse be famiiiar with the HF 9000

! Series 200/300 computer, particularly HP-IB operation,
Throughout the rest of this document, the term computer
refers to any of these computers.

Reference information

The following texts provide additional information on the
HP Interface Bus, the analyzer, the source, or the computer.
See "'Replaceable Parts” for ordering information.

HP 8757C/E literature
» HP 8757C/E Operating Manual.

» Programming Note: Quick Reference Guide for the
HP 8757C/E Scalar Network Analyzer.

Source literature
¢ Programming Note: Infroductory Operating Guide for the

HP 8350B Sweep Oscillator with the HP 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 FIP 9000 Series 200
Computers (BASIC).

» Programming Note: Quick Reference Guide for the HP 83408
Synthesized Sweeper,



HP 9000 series 200/300 computer literature Equipment required
= BASIC Operating Manual.

1 HP8757C/E Scalar Network Analyzer.
BASIC Programming Techniques. 8757C/E Scalar Network Analyzer

1 HP 8350B Sweep Oscillator with plug-in or

* BASIC Language Reference. HP 8340B,/41B Synthesized Sweeper.

° BASIC Interfacing Techniques. 1 HP 9000 Series 200/300 Computer with BASIC

e BASIC Graphics Techniques. extensions 2.0, 2.1, 3.0, 4.0, 5.0, or 5.1 and at least 64K
bytes of free user memory.

General HP-IB literature 1 HP 85027A/B/C/D/E Directional Bridge.

» Condensed Descﬂpflﬂn Offhe Hewlett-Packard I?’ifETfaCe Bus. 1 HP 11664A/E Detector or HP 85025A/B/D/E Detector

» Tutorial Description of the Hewlett-Packard Interface Bus. 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 HP11170C BNC cables, 122 cm (48 in.). (4 are needed
with HP 8340B /41B).

2 HP10833A/B/C/DHI-IB cables.
1 Test device,

SaME CONNECTIONS AS HPB35S0B 8757 SYSTEM INTERFACE
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Figure 1. System Connections



Set-up
Connect the instruments as shown in figure 1. The following

procedure sets the HP-IB addresses of the instruments to
operate properly with the programs contained in this guide.

1. Turnon 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
1191 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.

2. Power on the HP 8757C/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.

3. Insert the BASIC system disk into the disk drive of the
computer and turn it on. After a few seconds, the
computer displays: BASIC Ready x . x, where "x.x" is
the BASIC version number (2.0, 3.0, etc.). If you are
using BASIC 3.0, 4.0, or 5.0, you must also load the
following binary (BIN) programs: DISC, C580, HP'IB,
GRAPH, ERR, and 10, using the LOAD BIN command.

Check out procedure

1. Press [PRESET] on the analyzer. If the 8757 SYSTEM
INTERFACE is properly connected, and the address of
the source correctly set, both the anaiyzer and the
source will perform an instrument preset. If either
instrument detects a failure during instrument preset,
that instrument displays the error encountered. The
operating manual of the source gives instructions to help
you interpret the error message. If the analyzer displays
an error message, see “'In Case of Difficulty.”

2. To verify the HP-JB connections made between the
analyzer and the computer, perform these steps:

a. DPress [SHIFT][PAUSE] to reset the computer.
b. 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 FP-IB listen address,

Programming examples

In the following sections, example programs introduce the
HP-IB capabilities of the analyzer. Each example program
consists of these sections:

1. A description of the functions exercised.

2. Theprogram listing.

3. Anexplanation 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 8757C /E when used in
an automatic system.

1. HP8757Conly.

2. HP 8757C Option 801 only.

Program 1:
remote, local, and local lockout

The analyzer may be used with the front panel (local oper-
ation) or programmed via HP-IB (remote operation). The
programmer of the insirument system has control over the
operation of all instruments in the system.

When the computer first addresses an instrument, the instru-
ment 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], 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 opera-
tion. To do so, the computer sends a special command that
forces the instrument to go to local mode.

QOccasionally, the programmer of an automatic systemn needs
to prevent the instrument operator from returning the instru-
ment to local operation (via [LOCAL]). When the local
lockout function of the computer is used, the instruments are
prevenied from exiting remote mode, even when [LOCALJis
pressed.

Prequently, the programmer needs to place the instruments
connected o 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 analyzer and the source. When
presetting the analyzer and source, send the PRESET com-
mand 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.
Measure power B on channel 2.
Measure power C' (or B*) 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).
Cursor format =log magnitude.
Search value = —3 dB*,

Adaptive normalization off'.
Temperature compensation on.
Repeat autozero off.
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Source

= Instrument preset.

¢ Sweep time set to 200 ms.

« P 83508 square wave modulation on.

= HIP 8340/41 SHIFT PULSE on; RF Quiput on.

Plotier

« Abort plot if in progress.
= PIand P2 scaling points unchanged.
» Selection of plotter pens unchanged.

Printer
= Abort plotif in progress.

Disk drive!

» Aborts any data transfers in progess.
» Unit number unchanged.

«  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 Hnes?,

Title.

Detector offset.
User-defined plot.
8757 System Interface control on/off.
Repeat autozere timer,
Display intensity,
Display colors!.

L. a ® L] L ® & L L a L4 & <

Program 1 listing

10 ASSIGN @Sna TO 716
20 ABORT7

30 CLEAR @Sna

40 REMOTE @Sna

50 PAUSE

60 REMOTE @Sna

76 LOCALLOCKOUT?
80 PAUSE

90 LOCAL7

100 PAUSE

110 OUTPUT @Sna; ' 1P”
120 END

Program 1 explanation

Line 10 Assign the address of the HP 8757C /Etoan1/0O
path. This is not required, but it is goed program-
ming practice. If you change the address of the
instrument later, you only change the address in
one place in your program.

1. HP 8757C only.
2. +P 8757C Option 601 only.

Line20  Abort any HP-IB transfers and reset the
computer’s HP-IB interface,

Line30  Clear the analyzer's HP-IB interface,

Line 40  Set the analyzer and source to remote mode,

Line 5t  Temporarily stop execution,

Line 60  Setthe analyzer and source to remote mode.

Line70  Lock out the [LOCAL] key of the analyzer and
sourrce,

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.

Line120  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. Typeinthe 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 moede. This time, however, the [LOCAL] 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, includ-
ing 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 ana-
lyzer 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 analyzer. The
analyzer, in turn, preset the source.

Rernember, 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 analyzer
may be programmed remotely via HP-IB. For example, you
can program the scale per division, reference level, and

" reference position for each channel.

Program 2 listing

10
20
30
40
50
60
70
80
90
100
110
120
130
140
130
160
170

ASSIGN @Sna TO 716
ABORT7

CLEAR @5na

QUTPUT @5Sna; " IP"”
PAUSE

QUTPUT @5na; " C1C0C27
PAUSE

OUTPUT @Sna; 'SD10”
PAUSE

OUTPUT @5Sna;"RL-10"
PAUSE

OUTPUT @Sna; "RP4”
PAUSE

QUTPUT @Sna; " TA"
PAUSE

OUTPUT @5na;"COC1 SD5; RP4; RL-5”
END

Program 2 explanation

Line10  AssignanI/O pathto the HP-IB address of the
HP 8757C/E.

Line 20 Abort any transfers and clear the HP-IB interface
of the computer,

- .Line30  Clear the HP-IB interface of the analyzer.
" Line40  Preset the analyzer and the source,

Line 50  Temporarily stop execution,

Line 60  Select channel 1 and turn it off. Turn chanrel 2
on.

Line 70 Temporarily stop execution,

Line 80  Setthe scale per division to 10 dB. No terminator
{;) is needed because this is the last command in
the staternent.

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 graticule). No terminator is needed
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 (S5D) to 5 dB, the refer-
ence position line (RP) to the center of the CRT,
and the reference level (RL) to —53 dBm.

Line 170 End execution,

Running program 2

1. Type “"SCRATCH" and press [EXECUTE] on the
computer. This erases the previous program.

2. Typein this program and press [RUN] on the computer.

3. The computer presets the analyzer and source and
pauses. Note the settings of channel 1 and 2, then press
[Continue].

4. Channel1is 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 CRT is graticule 8 and the
bottom is graticule 0. Press [ Continue].

8. Change the measurement to reflection {input A}, instead
of transmission (input B). At preset, channel 2 defaults
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.

NOTE: The semicolon () terminators are needed after
any analyzer command that can have a variable length.
Extra terminators never hurt, so use them liberally,

w1



Program 3: passthru mode

In normal operation, the system source, digital plotter,
printer, and disk drive (HP 8757C 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 {o the 8757 SYSTEM INTERFACE.,

To mitiate passthru mode, first tell the analyzer which
instrument you wish to command by setting the passthra
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-IB. While in passthra 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 address 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 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. LOCAL,
REMOTE, and TRIGGER HP-IB messages do not pass
through the analyzer. '

Program 3 listing

10 PRINTERIS1

20 ASSIGN @5naTO 716

30 ASSIGN @Passthru TO 717

40  ABORT7

50 CLEAR @Sna

60  OQUTPUT @Sna; 1P”

70 OUTPUT @Sna; " P119”

80 OUTPUT @Passthru;”OPFA”

90 ENTER @Passthru;Min_freq
Min__freq=Min._freq/1L.E-+9

QUTPUT @Passthru,"OPFB”

ENTER @Passthru;Max_freq
Max_freq=Max_freq/1.E+9

OUTPUT @Sna

PRINT “Frequency limits:"’;
Min..freq;"to"";Max_freq;” GHz"

INPUT “Start frequency (GHz)?”",Start_freq
INPUT “Stop frequency (GHz)?”,Stop._freq
ouUTrUT @Passthru;"FA”;Start_freq;"GZ
FB”;Stop_freq; " GZ"”

OUTPUT @5na

END

150

160
170
180

190
200

Program 3 explanation
Line10  Direct the printed output to the computer CRT.

Line 20 Assign an I/0 path to the address of the
analyzer. (This is the analyzer’s control address).

Line 30  Assignanl/O path to the analyzer’s passthru
address. By communicating to this HP-1B
address, the computer will control a device
connected to the 8757 SYSTEM INTERFACE,

Line 40  Abort any transfers and clear the HP-IB interface
of the computer.

Line50  Clear the HP-IB interface of the analyzer.

Line 60  Preset the analyzer and source.

Line 70 Tell the analyzer which device is controlled
through the analyzer’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.

Line110  Command the source to output its current stop
frequency.

Line120  Read the stop frequency from the source.

Line130  Scale the stop frequency to display itin 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,

Line190  Exit passthru mode by addressing the analyzer.

Line 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 frequency limits of this
plug-in. When the computer stops, it displays the
prompt:

Start frequency {GHzJ?

Enter a start frequency in the frequency range of the
plug-in and press [Continue].



4. The computer displays the prompt:
Stop frequency {GHz2?

Enter a stop frequency in the frequency range of the
plug-in (but higher than the start frequency) and press
[Continue].

5. The computer sets the start and stop frequency of the
source to those you entered. The analyzer immediately
begins sweeping the frequency range you defined.

6. Try deleting or ““commenting out’ line 190 in the
program. Now, when the program ends, the analyzer
shows the message DATAPASSTHROUGH EXECUTING
and the display is frozen (not sweeping}, To exit passthru
maode, type "OUTPUT 716" and press [EXECUTE] on
the computer. The analyzer displays DATA
PASSTHROUGH COMPLETE and begins sweeping.

Points to remember: You must address the analyzer after
using passthru mode to return it to normal swept eperation,
Any command can be sent via passthru mode to an
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
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 minimurn 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 ail apply
to the active channel. You have complete contro] over cursor
operations via HP-IB.

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 minimumy), it is more efficient to
use either the cursor search functions (available on the

HP 8757C only) or to read the entire trace and search for the
points you need.

Program 4 listing

10 PRINTERIS1

20 Start_freq=.01

3¢  Stop_freq=20

40 ASSIGN @b5na TO 716

50 ABSSIGN @Passthru TO 717

60  ABORT7

70 CLEAR @5na

80  OUTPUT @Sna; 1P

90  QUTPUT @5na; " PT19”

100 QUTPUT @ Passthru;"FA”;Start.freq;" GZ
FB";Stop_freq;,”GZ"

QUTPUT @5na;"C2 CXOC”

ENTER @5Sna;Value,Posn

PRINT ""Cursor reads ';Value;”dB at position”’;Posn
INPUT “"Desired cursor position

(0..400)?” New_posn

OQUTPUT @Sna;”5C"; INT(New_posn-+.5)
OUTPUT @Sna;” OC”

ENTER @Sna;Value,Posn

PRINT ““Value at position”’;Posn;is “/; Value;"dB.”
INPUT “Cursor frequency (GHz)?",Cur.freq
New._posn=400*({(Cur._freq-

Start_{freq) /(Stop.freg-Start...freq))
QUTPUT @Sna;”5C; INT(New_posn +.5)
OUTPUT @5na;”0C”

ENTER @5na;Value,Posn
Cur__freq=>Start.. freq+ (Stop_freg-
Start__freq)*(Posn /400)

PRINT “Cursor reads " Value;"dB
at”;Cur_freq;"GHz.”

END

110
120
130
140
150
160
170
180
190
200

210
220
230
240
250
260

Program 4 explanation

Line10  Direct the printed output to the computer CRT.

Line 20 Define the start frequency of the desired sweep in
GHz,

Line30  Defire the stop frequency of the desired sweep in
GHz,

“Line4(  Assignani/0 pathto the address of the

analyzer,

Line50  Assign an /0 path to the passthru address of the
analyzer,

Line 60  Abort any transfers and clear the HP-IB interface
of the computer.

Line70  Clear the HP-IB interface of the analyzer.

Line 80  Preset the analyzer and source. This sets the
nurnber of points per frace to 401.

Line 90  Tell the analyzer which instrument is controlled
through the passthru address (19 is the source).

Line100 Comumand the source to set a start frequency of .0
GHz and a stop frequency of 20 GHz.

Line110  Setthe cursor to the maximum point on channel

2 and command the analyzer to output the
cursor’s value and position,



Line 120  Read the value and position of the cursor.

Line 133 On the computer CRT, print the value and
position of the cursor.

Line 140  Get the new cursor position from the user. Input
should be between G and 400,

Line 150 Set the cursor to the new cursor position chosen
by the user. The INT function truncates instead
of rounding, so add 0.5 to the cursor position
before making it an integer.

Line 160 Command the analyzer to output the cursor’s
value and position.

Line 170 Read the value and position of the cursor at its
new position.

Line 180  Print the cursor’s value and position on the
computer CRT.

Line 190  Get the new cursor frequency from the user. It
must be within the frequency range of the sweep
selected.

Line 200 Calculate the position of the curser from its
frequency and the start and stop frequencies of
the current measurement.

Line 210 Set the cursor to the desired position.

Line 220 Command the analyzer to output the cursor’s
value and position.

Line 230  Read the cursor’s value and position.

Line 240  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.

Line 250  On the computer CRT, print the vaiue and actual
frequency of the cursor.

Line 260 End program execution.

Running program 4

1, Clear the program memory of the computer and type in
the program.

2. Press [RUN] 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:

Desiredcursorposition(0,.4003}?

Type in a number between 0 and 400 and press
[Continue]. A position of 0 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
frequencies 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 frequency is calculated from the cursor’s position.

Note: The original desired frequency and the actual
cursor frequency are usually different. Because there are
only 401 pessible cursor positions, some frequencies
cannot be set exactly.

To use more points per trace when using the HP 8757C,
modify line 80 to be "“IP SP8C1" 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 frequency
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 cperates on the active
channel and causes the analyzer to send one reading of
measurement data. Even when the analyzer is in normalized
mode (MEAS-MEM}), the OV command sends the measured,
not the normalized, data. This command, like the OUTPUT
DATA command in program 6, can operate with either
ASCII or fast binary formats.

Program 5 listing

16 PRINTERIS1

20 ASSIGN @SnaTO 716

30  ASSIGN @Passthru TO 717

40 ABORT7?

50 CLEAR @Sna

60  OUTPUT @Sna;”1P”

70 OUTPUT @5na;"PT19”

80 OUTPUT @5Sna;”"SW0"

90 TFreq=2

100 Freq_step=.1

110 OUTPUT @Passthrw,”CW";Freq;"GZ
5F";Freq_step;"GZ"

120 OUTPUT @5na; " ClIA”

130 FORI=1TO 21

140 OUTPUT @5na; " OV”

150 ENTER @5na; Value

160 PRINT I;”: “,Value;”dB at”;Freq;" GHz"

170 OUTPUT @Passthru;,”CW; UP”

180 Treq="Freq+ Freq_step

190 NEXTI

200 OUTPUT @Passthru;"FA2GZ FB4GZ”

210 OUTPUT @5na;"SW1”

220 END



Program 5 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

I Line 130

Line 140

Line 150

Line 160

Line 170

Line 180

Line 190
Line 200

Direct the printed output to the computer CRT.

Assign an [/O path to the address of the
analyzer.

Assign an [/O path to the passthru address of the
analyzer.

Abort any transfers and clear the HP-IB interface
of the computer.

Clear the HP-IB interface of the analyzer.
Preset the anatyzer and source.

Tell the analyzer which instrument is controlled
through the passthru address (19 is the source).

ut the analyzer in non-swept mode, This step is
necessary when vou read single values. After
receiving this command, the analyzer stops
updating its display.

Define a start frequency for further
measurements (in GHz).

Define a frequency increment (in GHz).

Put the source inte 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.

Comumand the analyzer to send the current
reading of channel 1 (the active channel) to the
computer, The reading is taken immediately,

Read the value. In this instance, no format has
been defined so the default format of ASCH isin
effect.

Print the measurement number, the reading, and
the frequency on the computer CRT.

Command the source to increment the CW
frequency by the step size set earlier (line 90}
This is a very fast way of setting a series of
equally spaced frequencies.

Increment the variable that contains the current
frequency. This variable is only used for printing
the current frequency at each repetition 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.

Line210 Command the analyzer to return to swept mode.
The analvzer again updates the trace information
on the CRT. This command also exits passthru

mode.

Line 220  End program execution.

Running program 5

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 8757C /E apart is its ability to
transfer an entire meastrement 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 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 {(meas-
urement-minus-mernory). In addition, the memory trace can
be written back to the analyzer, allowing you to save and
restore calibration traces via HF-IB,

With trace transfer measurements, some frequency resolu-
tion 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 responses that occur
between measurement points if the resolution is low. Por
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 @5na TO 716

200 ASSIGN @Fast_sna TO 716,FORMAT OFF
30 ABORT?

40 CLEAR @5Sna

50 QUTPUT @5na; " 1P”

60 DIM Ascii__dat(0:400)

70 INTEGER Bin_dat(0:400)

80 QUTPUT @5na;”"CIIA C2IB”

90 WAITI1

QUTPUT @Sna; 'FDO C10OD”

ENTER @Sna; Ascii_dat(*)

QUTPUT @Sna; " CIWM'; Ascii..dat(*)
PAUSE

OUTPUT @5Sna;"FD1 C20D”



150

ENTER @Fast_sna;Bin_dat(*)

160 OUTPUT @5na USING “# K","C2ZWM"

170 OUTPUT @Fast_sna;Bin_dat(*)

180 PAUSE

190 FORI=0TO 400

200 Bin__dai(Iy={1 MOD 100)

210 NEXTI

220 OQUTPUT @Sna;"C2C0 CIMY”

230 OUTPUT @Sna USING “#K","FD1 WM”

240 QUTPUT @Fast_sna;Bin_dat(*)

250 OUTPUT @Sna;”AS”

260 END

Program 6 explanation

Line 10  Assign an[/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 interface
of the computer.

Line 40  Clear the HP-IB interface of the anaiyzer.

Line50  Preset the analyzer and the source. This sets the
number of peints per trace to 401,

Line 60  Dimension an array to hold a trace in ASCI}
format. An array is 401 elements (0 10 400,
inclusive),

Line 70 Dimension an array to hold a trace in binary
format. It is also 401 elements,

Line 80  Setchannel 1to reflecion (input A} and channel 2
to transmission (input B).

Line 90  Wait for the source to sweep a few times, to
insure the traces contain valid data. When you
command the analyzer to cutput a trace, it
responds immediately.

Line 100  Set the format to ASCII and command the ana-
lyzer to output the channel 1 measurement trace
data.

Line 110  Read the measurement trace. Note the use of an
asterisk (*) to designate the entire array.

Line 120 Write the measured trace back to the trace mem-
ory of channel 1. Reading the measurement trace
and storing it into the memory trace is equivalent
to executing the MEAS —MEM function (SM).

Line 130 Temporarily stop program execution.,

Line 140  Set the format to binary and command the ana-
lyzer to output its channei 2 measurement trace.

Line 150  Enter the measurement trace through the 1/O
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path that suspends formatting. This technique is
useful for reading data from the analyzer at the
highest possible speed.

Line160 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 /H isn't suppressed, the
analyzer assumes the first data point is null,

Line 170  Send the trace to the analyzer, again through the
1/0 path that suspends formatting.

Line 180 Temporarily stop program execution.

Line 190  Set up aloop for all 401 measurement points read
from the analyzer.

Line 200  Calculate an arbitrary function and £ the binary
data array. This fuiiction has no particular mean-
ing, but represents some special calibration data
{such as a short/open average).

Line 210 End of the loop.

Line 220 Turn off channel 2 and command channel 1 to
display the trace memory data.

Line 230  Set the format to binary (redundant, but good
practice} and command the analyzer to accept the
following trace to channel 1 memory. Again, sup-
press the cr/If sequence at the end of the line.

Line 240  Write the trace to the memory through the /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 ekecution.

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 DATA DUMP
TO HP - I Bwhen it begins sending trace data to the com-
puter, and DATA DUMP TO TRACE MEMURY when the
computer sends the data back. The transfer takes about
800 milliseconds each way (ASCII transfer).

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 milliseconds each way
{binary format}.

5. Press{Continue] on the computer. The computer calcu-

lates an arbitrary function and sends it to a trace memory
of the analyzer, where it is autoscaled and displayed.
This function (a sawtooth pattern} has no significance. It
represents a special calibration trace, such as a short/
open average. With a computer, the analyzer measure-
ment 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 5P801” for 801 peints, Then
modify the “400" in lines 60, 70, and 190, to 800"



Program 7:
using the TAKE SWEEP command

To make measurements as quickly and efficiently as possible,
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 transfer method of
reading data from the analyzer.

To use the TAKE SWEEP command, place the analyzer in
non-swept mode (SW0). Then give the TAKE SWEEP
command with the number of sweeps desired (T5d). 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:

s Monitor the status byte continuously uniil the bit is set
{poliing).

s Let the analyzer generate a service request (SRQ} and
interrupt the computer.

Table 1is 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 output
statement, such as QUTPUT 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 number of sweeps, not

immediately. 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 [1P-1B operations until the
completion of the TAKE SWEEP command.

Program 7 listing

10 DIM Ascii.dat(0:400)

20 ASSIGN @Sna TO 716

30 ASSIGN @Passthru TO 717

40 ABORT 7

50 CLEAR @5na

60 QUTPUT @5na;” 17"

70 OQUTPUT @Sna; " PT19”

80 QUTPUT @Passthry;"ST250MS5”
90 QUTPUT @Sna;"C2C0H IB”

100 CQUTPUT @Sna;"SW0 CS RM16”
110 QUTPUT @Sna;" 1510

120 Star=5POLL(@5na)

130 IF BIT(Stat,4)=0 THEN 120

140 QUTPUT @Sna;"C10D”

150 ENTER @5na;Ascii.dat(*)

160 QUTPUT @Sna; "5W1”

170 PAUSE

180 OUTPUT @5Sna;"SW({ C5 RM16”
190 ON INTR 7 GOTO Srg..recv

200 ENABLEINTR 7;2

210 QUTPUT @Sna; " TS10”

220 GOTO 220

230 Srg_recv:!

240 Stat=SPOLL{@5na)

250 QUTPUT @Sna; "RMO”

260 QUTPUT @5na,"C1OD”

270 ENTER @5na; Ascii_dat(*)

280 QUTPUT @5na;"SW1”

290 END

Table1. HP 8757C/E Status Byte Descriptions
STATUSBYTE (#D)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A Request SRQon S5RQon SRQ on SRQon SRQon SRQ en Any
Service HP-1B Orperation Softkey Change in Numeric Front Panel
Function (SRQ)} Syntax Error |  Complete Oniy Extended Entry Key Pressed
(Sweep, Plot Pressed Status Byte | Completed
or Print) {HP-1Bor
Front Panel)
EXTENDED STATUS BYTE (%2)
BIT# 7 6 5 4 3 2 1 i
Decimal 128 64 32 16 8 4 2 1
Value
N/A SRQon SRQon SRQon SRQoen SRQon N/A SRQon
Function Detector Front Panel Limit Test Action Knob Self Test
Uncal Presetor Failed Requested Activity Failure
Power-on not possible
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Program 7 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
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Dimension an array large erough to hold a trace
of data (401 points).

Assign an [ /O path to the address of the
analyzer.

Assign an 1/0 path to the passthru address of the
analyzer,

Abort any transfers and clear the HP-IB interface
of the computer.

Clear the HP-1B interface of the analyzer.
Preset the analyzer and source.

Tell the analyzer which device is controlled
through the passthru address. Address 19
belongs 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 request
mask to 16 (bit 4) so that the analyzer will set bit
4 ("operation complete”’) at the completion of the
TAKE SWEEF command. Table 2 has a descrip-
tion 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. 1f bit 4 is
not set, then continue to read and test the status
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 display
now updates continuously.

Temporarily stop program execution.

Put the analyzer into non-swept mode, Clear the
status register of the analyzer. Set the request
mask 10 16 (bit 4, OPERATION COMPLETE) so
that the analyzer will send the computer a service
request (SRQ) at the completion of the TAKE
SWEEP commanad. 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
“Srq_recv” is equivalent to line 230.

Turn on interrupts in the computer. Specifically,
allow an HP-IB service request to interrupt the
computer. See the BASIC Language Reference of
the computer for more detail about HI-IB
programming,

Line 210 Command the analyzer to take 10 sweeps.

Line 220  Wait for the SRQ from the analyzer by putting
the computer inte a tight loop. If a PAUSE
statement were used, the computer would not
respond to interrupts,

Line 230 The computer begins execution here after
recejving the SR} from the analyzer.

Line 240 Read the status byte of the analyzer. This action
clears the SRQ flag of the analyzer,

Line 250 Disable interrupt generation from the analyzer.

Line 260 Command the analyzer to output the channel 1
data trace.

Line 270 Read the channel 1 trace.

Line 280 Return the analyzer to swept mode. The analyzer
display begins updating continuously.

Line 290 End of execution.

Running program 7

1. Clear the program memory of the computer and type in
the program.

2. Press [RUN] on the computer.

3. The éomputer first presets the analyzer and source. It
then sets the source to 250 milliseconds per sweep, and
sets the analyzer to display transmission on channel 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[Continue], and the computer again tells the
analyzer to take 10 sweeps. This time the computer
receives an interrupt after the last sweep. The computer
sits in a loop (line 22(}) and waits until the analyzer
signals completion of the TAKE SWEEP 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 100 to “SW2" and
delete lines 120 and 130. The program will wait at line 140
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 also useful for other events, as
demonstrated by the next program,
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Program 8:
programming the softkeys

The analyzer has eight screen-labeled softkeys that make

. your measurements faster and easier, Under HP-IB control,
 you can re-label the softkeys with any annotation 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

10 PRINTERIS 1

20 ASSIGN @Sna TO 716

30 ABORT 7

40 CLEAR @5na

50 OUTPUT @Sna;” '1P”

60 OUTPUT @5Sna; "CS RM8”

70 ON INTR 7 GOTO Srg_recv

80 OUTPUT @5na;"WK1 CAL 1"
90 OUTPUT @Sna;"WK2 TEST 17
100 OUTPUT @Sna;"WK3 CAL 2"
110 OUTPUT @Sna;"WK4 TEST 27
120 OUTPUT @5na;"WK8 ABORT”
130 Wait._srq:!

140 ENABLEINTR7:2

150 GOTO 150

168 Srg_recv:!

170 Stat=SPOLL{@5na)
180 OUTPUT @Sna;"OK”

190 ENTER @5na;Key__code

SELECT Key...code
210 CASE =32
220 PRINT “Calibration #1”
230 CASE =8
240 PRINT “Test #1”
250 CASE =0
260 PRINT “Calibration #2”
270 CASE =16
280 PRINT “Test #2”
290 CASE =41
300 PRINT “ Abort measurement”
310 GOTO 360
320 CASE ELSE
330 PRINT “* * * undefined * * *”
340 END SELECT
350 GOTO Wait...srq
360 END

Program 8 explanation

Line10  Direct output to the CRT of the computer,
Line20  Assign anI/O channel to the address of the
analyzer,
Line 30  Abort any transfers and clear the HP-IB interface
of the computer,
- Line40  Clear the HP-IB interface of the analyzer,
; Line50  Preset the analyzer and source,

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
Line 230
Line 240
Line 250
Line 260
Line 270
Line 280
Line 290
Line 300
Line 310
Line 320

Line 330
Line 340

Set the request mask to interrupt the computer
whenever a softkey is pressed (bit 3}, See table 2
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 1is the
softkey at the top of the CRT.

Label softkey 2 with "TEST 1.

Label softkey 3 with “CAL 2"

Label softkey 4 with “TEST 2.

Label softkey § with “ABORT".

Line label for routine that waits for an interrupt.
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
interrupts.

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 analyzer to output the key code of
the last key pressed,

Read the key code.

Multi-way branch on key code value.

If 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 key 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 end.

If the key code doesn’t match any of the preced-
ing 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.

Print an appropriate message.

End of multi-way branch.
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Line 350 Re-enter the program at the “Wait__srq” label. At
that point, the interrupts are re-enabled and the
computer waits for another SRQ.

Line 360 End program execution.

Running program 8
1. Clear the program memory of the computer and type in
the program.

2. Press [JRUN] on the computer.

3. After the computer presets the analyzer and source, it
writes the softkey labels on the analyzer CRT. When the
first key label is written, the analyzer labels it and blanks
the other softkey iabels. Since all labels except softkeys 5,
6, andd 7 are given new labels, softkeys 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 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 is in remote moede, nothing is
changed by pressing its keys,

5. Press the [ABORT |softkey to end program execution.

In this example, the service request mask was set to interrupt
the computer whenever a softkey was pressed, Another bit in
the mask causes an interrupt to be generated 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
appiications it is useful to put the analyzer into local
operation, 5o that it can be controlled from the front panel
and still generate interrupts whenever a key is pressed.

CONNECTION

Program 9: CRT graphics

For applications requiring diagrams, drawings, or limit lines,
the CRT of the analyzer may be written fo 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 computer, such as MOVE,
DRAW, PEN, AXES, VIEWPORT, etc,

This program draws a connections diagram for a hypotheti-
cal 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 o more efficiently
store where to draw lines.

For fast, easy-to-use graphics, the graphics memory of the
HP 8757C /E is divided into seven “pages’” of 500 words and
an eighth page of 4000 words. One vector requires 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 capabiiity of the HP 8757C /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.

DIAGRAM

but

™~
|/

Figure 2. The CRT Graphics Display
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Program 9 listing

40

/50

/310

iy ASSIGN @Sna TO 716
20 ASSIGN @Passthru TO 717
30 ABORT7
CLEAR @5na
OUTPUT @5Sna;"IP BL5 PT15”
60 GINIT
70 PLOTTERIS 717,"HPGL”
80 WINDOW 0,2924,0,2047
90 CLIP ¢,2900,0,2000
100 OUTPUT @Passthru;'EP; GP1,1; DF”
110 PEN9
120 GRID 160,100
130 PEN 10
140 RESTORE Graphix
150 REPEAT
160 READ Pen_mode$, X,Y
170 SELECT Pen..mode$
180 CASE D"
190 DRAW XY
200 CASE "M”
210 MOVE XY
220 END SELECT
230 UNTIL Pen..mode$="E"
240 MOVE 600,1600
250 OUTPUT @Passthru USING “K”;"510.28,0.34;
LBCONNECTION DIAGRAM”;CHRS$(3)
260 MOVE1200,250
270 LABEL”DUT”
289 Graphix:!
290 DATA"M”,300,800,"D",1100,800,”D",1100,1100,
“D7,300,1100
s 300 DATA “D”,300,800,"M"7,800,800,”D",800,1100
DATA ‘
“M",1500,800,"D",2300,800,D",2300,1200,
“17,1500,1200
320 DATA”D”,1500,800,"M",1950,800,
“D",1950,1200
330 DATA “M”,875,850,"D",875,500,"D",1200,500
340  DATA “M”,1400,500,7D,2050,500,”D",2050,850
350  DATA “M”,1200,400,7D",1400,500,”D"",1200,
600,"D",1200,400
360 DATA”E",0,0
370 END
Program 9 explanation
Line10  Assign an1/O path to the address of the
analyzer.
Line20  Assign an I/O path to the passthru address of the
analyzer.
Line30  Abortany transfers and clear the HP-IB interface
of the computer.
Line40  Clear the HP-IB interface of the analyzer.
Line50  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 address.

Tine 60

Tine 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

Initialize the graphics. This sets a default line
type, scale, and clipping limits in the computer,

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 Operafing 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 9, the lowest intensity for
the analyzer CRT.

Plot a grid on the CRT. These are 100 by 100
graphic units per square, giving you an indication
of where the X and Y coordinates are on the CRT.

Select to plot with pen 10, 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 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.

I “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 Iines 160 through
220 again if “Pen_mode$” isnt “E”. If it was,
then we are done plotting the data in the data
statements.

Movwe the pen to title our display.
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Line 250 Title the display with the label "CONNECTION
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 5] command. This specifies 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.)

Line 260 Move the pen to label our device under test

(DUT).

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 look more
round and smooth. This is because the computer
generates each character by plotting several small
strokes (more than the HP 8757C/E’s internal
CRT does for its characters.) This means that you
will also use much more graphics memory than
with the internal character set,

Line 270

Line 280  Define the start of the data statements containing
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.

Line 290 This data statement draws the outline of the
source.

Line 300  This data statement draws the RF plug-in.

Line 310  This data statement draws the outline of the
analyzer.

Line 320 This data statement draws the CRT of the
analyzer,

Line 330 This data statement draws the connections from
the source to the DUT.

Line 340 This data statement draws the connections from
the DUT to the analyzer.

Line 350  This data statement draws the DUT {an
amplifier)

Line 360 This data statement indicates the end of our
plotting. The X and Y values are needed here only
for the read staternent in line 160.

Line370 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,
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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 CRT.

4. All 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,

5. Finally the labeling is added. The label “CONNECTION
DIAGRAM" is done using the analyzer CRT’s internal
character sel. The “DUT" label uses the computer’s
character set. The significant differences are that while
using the computer’s LABEL statement is easier, it also
takes a lot more graphics memmory than the internal char-
acter set. This can become 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 inde-
pendently control up to 7 separate pages of graphics informa-
tion. If you write too much information into one page, it
overflows into the next page.

When a graphics page is selected, the the first location of
memory that receives information (identified by the
“pointer”) is reset to the beginning of the page. Thus, as
information is written inte the page, the old information is
destroyed. If we were plotting a line, this would appearas a
new trace 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 fimes 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-input them at the ap-
propriate 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 recail 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 numeric values (such as fre-
quency 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 functions
of the analyzer and source. Learn string describes the pre-
sent 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 Jearned,
the analyzer and source states can be restored at any later
time. The following program demonstrates how to both
learn and restore the instrument states of the HP 8757C/E
and the HP 8350B Sweep Oscillator by using their learn
string functions. If you use the HP 8340B or 8341B Synthe-
sized Sweepers, perform the modification described at the
end of “Program 10 Explanation”.



Program 10 listing

10
20
30

40

50
60
70
80
90

100
110
120
130
140
150

160
170

180
190
200

OPTION BASE 1

DIM Lswpr${90],Lsna$[150]

ASSIGN @5na TO 716

ASSIGN @Passthru TO 717

ABORT 7

CLEAR @Sna

QUTPUT @Sna;, " PT19;”

LOCAL @Sna

INPUT “SET UP SYSTEM, PRESS
CONTINUE" A%

OUTPUT @5Sna;"OL”

ENTER @5na USING “#,150A";Lsna$
QUTPUT @ Passthru;"OL”

ENTER @Passthru USING “#,90A"; Lswpr$
OQUTPUT @Sna;”1P”

INPUT “"TO RESTORE SETUP, PRESS
CONTINUE", A$

OUTPUT @Sna USING “2A,150A";71L", Lsna$
QUTPUT @Passthru USING
“2A,90A7;7ILY Lswpr$

QUTPUT @Sna

LOCAL @Sna

END

Program 10 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

Define the first element of any array to be at index
niumber 1.

Dimension two strings large enough to hold the
learn strings of the source (90 bytes) and the
analyzer (150 bytes).

Assign an [ /O path to the address of the
analyzer.

Assign an I/0 path to the passthru address of the
analyzer.

Abort any transfers and clear the HP-IB interface
of the computer.

Clear the HP-1B interface of the analyzer.

Tell the analyzer which device is controlled
through the passthru address. Address 19
belongs to the source.

Set the analyzer and source to local mode.

Prompt the user to set up the system and wait for
the Continue key press.

Program the analyzer to ouiput its learn string.

Read the analyzer learn string into the string
“Lsna$”’. Notice the “#,150A" format, The
analyzer learn string is 150 contiguous binary
bytes that does not end with a cr /1f (since these
could actually be part of the learn string
information). The computer must read all 150
bytes and this format ensures that it will.

Program the source to output its learn string.

Line 130 Read the source learn string into the siring
“Lewpr$”. Notice the “#,90A" format. As on line
110, the computer must read the entire source
learn string. For the HP 8350B Sweep Oscillator,
itis 90 bytes long.

Line 140  Preset the analyzer and source to clear the
instrument stafes,

Line 150 Prompt the user and wait for the [Continue] key
press.

Line 160 Program the analyzer to accept its learn string,
then send the learn string. Notice the “2A,150A"
format ensures that the [L command and the 150
bytes of the learn string are sent continuously.
The HP §757C /E expects the learn string to start
immediately after the IL command,

Line 170 Program the source to accept its learn string, then
send the learn string. Notice the “2A,90A"
format. As on line 160, this ensures that the
source learn string is sent propetrly.

Line 180 Re-address the analyzer to exit passthru mode
and continue sweeping,.

Line 190  Set the analyzer and source o local mode.

Line 200 End of execution.

Running program 10

1. Clear the program memory of the computer and type in
the program.

2. Press [RUN] on the computer,

3. The computer stops and displays:

SETUPSYSTEM, PRESS CONTINUE.
Adjust the analyzer and source to a preferred instrument
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,

5. The computer stops and displays:

TORESTORE 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 8350B Sweep
Oscillator, which has a learn 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 the 90" in lines 20, 130,
and 170 to 123",
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Program 11: CRT graphics on the HP 8757C 330

As was illustrated by program 9, it is possible to utilize the
CRT of the HI? 8757C/E as a plotter, This program goes one
step further by utilizing the CRT to create a simple connec-
tion 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 ail
annctation except the softkeys. In addition it adds one

softkey under both the save and the recail hardkey menus.

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, simply
change “BL53" 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 histing.

The same principle may be used to save to disk anything
stored in the first seven pages of user graphics on the ana-
lyzer. By having the softkeys available, the user can store
CRT graphics onto a disk for later recall.

Program 11 listing

10 ASSIGN @SNATO 716

20 ASSIGN @PASSTHRU to 717

30 ABORT 7

40 CLEAR @Sna

50 OUTPUT @5Sna;”1P BLA PT15”

60 GINIT

70 PLOTTERIS 717,"HPGL”

80 WINDOW (,2924,0,2047

90 CLIP 0,2700,0,2000

100 OUTPUT @Passthru;"EP; GP1,1;DF”

110 PEN9

120 GRID 100,100

130 PEN 10

140 RESTORE Graphix

150 REPEAT

160 READ Pen..mode$, X,Y

170 SELECT Pen_mode$

180 CASE "D~

190 DRAW XY

200 CASE "M”

210 MOVE XY

220 END SELECT

230 LINTIL Pen_mode$="E"

240 MOVE 600,1600

250 OUTPUT @Passthru USING
“K";"510.28,0.34,LBCONNECTION
DIAGRAM";CHRS$(3)

260 MOVE1200,250

270 LABEL”DUT”

280  LOCAL7

290 Graphix:!

300  DATA “M”,300,800,D",1100,800,
“D",1100,1100,7D”,300,1100

310 DATA 17, 300,800,"M",800,800,7D7,800,1100

320 DATA "M”,1500,800,D",2300,800,

18

“D”,2300,1200,7D",1500,1200

340
350
360

370
380

DATA “D",1500,800,”M",1950,800,
“D",1950,1200

DATA "M”,875,850,”D",875,500,7D",1200,500
DATA “M”,1400,500,7D7,2050,500,7D",2050,850
DATA “"M",1200,4006,71>”,1400,500, :
“D7,1200,600,7D,1200,400

DATA “E” 0,0

END

Program 11 explanation

Line 10

Line 20

Line 30

Line 40
Line 30

Line 60

Line 70

{ine 80

Line 90

Line 100

Line 110

Line 120

Line 130

Line 140

Line 150
Line 160

Assign an /0 path to the address of the
analyzer.

Agsign an I /O path to the passthru address of the
analyzer,

Abort any transfers and clear the HP-1B interface
of the computer.

Clear the HP-IB interface of the analyzer.

Preset the analyzer and blank all the CRT display
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,

Initialize the graphics. This sets a default line
type, scaie, and clipping limits in the computer.

Define the analyzer CRT screen 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 CRT screen,
allowing space for the softkeys. The numbers are
the corners of the CRT, as described in the HP
8757C /E Operating Manual.

Define the soft clip area to maintain a 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 or: the CRT.

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
iabel “Graphix”’, which is line 280. This ensures
that we always start at the right data staterment.

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,



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

Multi-way branch on the Pen__mode$ vatue.
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.
Mowve to coordinates X, Y.

End of multi-way branch,

End of the repeat loop. Repeat lines 160 through
220 again if Perr_mode§ isn'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 “"CONNECTION
DIAGRAM". This shows one way to label the
anatyzer 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 instruc-
tion. 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
(DU,

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 look more
round and smooth. This is because the computer
generates each character by plotting several small
strokes (more than the HP 8737C /E’s internal
CRT doesfor its characters). This means that you
will also use much mere graphics memory than
with the internal character set.

Set the analyzer and the source to local mode.

Define the start of the data statements containing
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
analyzer.

This data statement draws the connections from
the sweeper to the DUT.

Line 350 This data statement draws the connections from
the DUT to the analyzer,

Line 360  This data statement draws the DUT {an
amplifier,)

Line 370 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.

Line 380 End program execution.

Running program 11

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 except the softkeys, First a grid is plotted on the
CRT. While this lsn't neccessary for our connection
diagram, it does give you a good indication of where the
X and Y coordinates are on the analyzer’'s CRT.

4. All of the lines are plotted on the analyzer’s CRT. These
are just a sequence of MOVEs and DRAWSs as specitied
by the data statements. If brighter lines are desired, draw
each line twice, or select different pen numbers,

5. Finally the fabeling is added. The Jabel "CONNECTION
DIAGRAM™ is done using the analyzer CRT’s internal
character set. The “DUT" label was done using the
computer’s character set, The key differences 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 become very importantif you
have several labels or want to have several hookup
diagrams.

Program 12:
reading disks from the HP 8757C

In many cases it may be necessary to manipulate data that
was saved onto disk with the HP 8757C. This program 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.

The CITIFile (Common Instrumentation Transfer and
Interchange File} disk format is used on the data disks for the
HP 8757C. This program reads in a single array of data from
a CITTFile 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
mermory or measutrement data in files onto a disk with the
HP §757C. In addition this data needs to be stored in ASCH
format in order for it to be read by the CITIFile routine.
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Program 12 listing

10
20
30
49
50
60
70
80

20
100

110

120
130

140
150

160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

340

350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510

520
530

20

INTEGER Intvar{1:30),Counter
REAL Data_pt(1:1601,1:2,1:1)
DIM Filename$[30]
LINPUT “Name of file to read? *, Filename$
Read _citifile(Filename$, Data_ pt(*), Intvar{*))
PRINT “POINT #REAL IMAG ~
FOR Counter=1TO Intvar(1)
PRINT Counter; TAB(10); Data_pt(Counter,1,1);
TAB{24);Data_pt(Counter,2,1)
NEXT Counter
PRINT “Printed the data array from file
”Filename$;”.”
PRINT “The file contained an array with
“Intvar(ly;” data points.”
END
SUB Read-citifile(Filename$, Data_pt(*},INTEGER
Intvar(*))
INTEGER Done,Countl
ALLOCATE
Current_line$[256] Token_found$[32]
ASSIGN @Disk TO Filename$
Done=10
REPEAT
ENTER @Disk;Cuarrent. line$
Current_ line$ = TRIM$(Current_Jline$)
GOSUB Get..next_token
IF {Token. found$<>""") THEN
SELECT Token_found$
CASE “VAR"

FOR Countl==1TO 2
GOSUB Remove_one__word

NEXT Counti

Intvar(l)= VAL({Current._.line})

CASE “BEGIN”

ALLOCATE Dstring$(1:Intvar(1))[30]

ENTER @Disk;Dstring$(*)

FOR Countl=1TO Intvar(l)
Data_pt(Count1,1,1)= VAL
{Dstring${Countl))
Data_pt(Countl,2,1)== VAL
(Dstring3(Countl)
[POS(Dstring$(Countl),”,”) +11)

NEXT Countl

Done=1

END SELECT
ENDIF
UNTIL Done
SUBEXIT

Get_..next_token: !

Space...pos=POS(Current_line$,” )

[F 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

Remove._one_word:Current_line$ =TRIM$
{Current_line${POS(Currentline$,” “)-+1})

RETURN
SUBEND

Program 12 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

Declare an integer variable and dimension an
integer array for use within the program.

Dimension a real array for data storage.

Dimension and reserve memory for the filename
string,

Prompt for and, accept alphanumeric input from
the keyboard and place it in the “Filename$”
string,.

Call the subprogram that reads the file named via
line 40.

Setup a header for the printout of data from the
array read in by the “Read_citifile” subprogram.

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 ““Intvar(1)”.
This value is returned from the “Read_citifile”
subprogram call.

Print the data point, the REAL component, and
the IMAGINARY component. For a scalar
analyzer the imaginary components are always
presurmed to be zero. It is illustrative here to
point out that the most general means of storing
data in all analyzers requires the inclusion of
phase as well as magnitude data. Thisis
accomplished by storing the linear REAL and
IMAGINARY components of the measurements.

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 programs.

Declare the INTEGER variables to be used in the
subprogram.

Dynamically aliocate memory for string variables
used in the subprogram.

Assign an [ /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
used to determine if all data has been read into
the data array.

Define a loop which is repeated until the vajue for
“Done” is greater than zero.



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

[ine 380
Line 390

Statement used to input data from the file of
interest and assign the values entered to a string
variabie,

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,

1f the boolean expression within the parenthesis
is evaluated as true then the following conditions
are tested. In this case the expression can be set
true by the “Get_next_token” subprogram.

Provide for conditional execution of one of two
program statements using the string expression.

If the string expression is “"VAR”, then remove
two words from the data array. This is done to
locate 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 prograrn as a counter.

If the siring expression is “BEGIN this signifies
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 point from the string into a
numeric value and store the numeric value 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 preceeding the IMAGINARY
component.

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,

Line 400 This statement is used to return from the
subprogram at some point other than the
SUBEND statement. It allows for more than one
exit from a subprogram.

Line 410 Define a subprogram calied by “Read__citifile” to
locate the next “token”. The tokens of interest to
this program are “"VAR" and “BEGIN"".

Line 420 Locate the position of the next ASCI] space
within the data string.

Line 430 [f 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.

Line 440 5et the token to whatever is currently in the data
string,.

Line 450 Set the string to a null character.

Line 460 If the value returned is greater than zero, then
perform the following operations.

Line 470 Remove keyword from the string and make it the
current token,

Line 480 Increment the pointer along the data string.

Line 490 Compiete [F ... THEN sequence.

Line 500 Return from the “Get_next_token” subprogram.

Line 510 Define a subprogram called by
“Cet_next_.token” subprogram. Used to
increment the pointer along the data string to the
next word.

Line 520 Return from the “Get_nexi_token” subprogram.

Line 530 End of the “"Read_citifile” subprogram.

Running Program 12

1. Clear the program memory of the computer and type in

the program,

2. Press [RUN] on the computer.

3. The computer displays the prompt:

Mameof file toread?

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 computerin a
tabular format.

4. The data will be listed as linear values for both the real

and the imaginary components.
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Table2. Alphabetical Listing of HP 8757C/E Programming Codes (1 0f 2)

Code Action Code Action
AD Averaging off COBd Brightness adjust, one color?
AB A /B ratio measurement COCd Coler adjust, one coloy?
AC A/C ratio measurement? COTd Tint adjust, one color!
AFd Averaging on and factor d CR C/R ratio measurement®
ANm Adaptive Normalization on/off C5 Clear status bytes
AR A /R ratio measurement CTm Auto system calibration on/off
AS Autoscale ClUm Cursor on/off
AZm Autozero repeat on/off of the DC detectors CWm CW mode on/off
AZ2 Autozero the DC detectors once CX Cursor to maximum
BA B/ A ratio measurement DAd Detector A offsetsetto d
BC B/C ratio measurement? DBd Detector B offsetsettod
BLO Restore CRT to normal mode DCd Detector C offset set to d?
BL1 Blank frequency labels (secure frequency mode, DEC Set default colors!
frequency labels cannot be restored) DFA Set disk format to ASCID
BL2 Blank all labels DEB Set disk format to binary!
BL3 Blank active channel trace DHm Display Hold on/off of the active channel trace
BL4 Blank softkey labels DiAd Set disk HP-IB address!
BL5 Blank all (except user CRT graphics) Diud Set disk unit number!
BL6 -Blank title Divd Set disk volume number’
BL7 Biank mode labels DLF Delete file from disk’
BL3 Blank the active entry area DMO Allinputs set to DC detection
BLY Blank the limit lines DM1 All inputs set to AC detection
BLA Blank all (except user CRT graphics and DN Step down {decrement)
softkeys) DRd Detector R offset set to d
BR B/R ratjo measurement DS0 Display trace data in log magnitude
BTNd Overall display brightness Ds1 Display trace data in standing wave ratio (SWR)
BW Display the search bandwidth on the CRT format
co Channel off ERO Erase all save /recall registers
C1 Charmnel ! on/active FAs Start frequency label
C2 Channel 2 on/active FBs Stop frequerncy label
C3 Channel 3 on/active’ FDO Format data ASCII
C4 Channel 4 on/active’ FD1 Format data binary (HP BASIC compatible)
CA C/A ratio measurement? FD2 Format data extended ASCII
CB C/B ratio measurement FD3 Format data binary (PC compatible)
1 Set channel I color’ TA Input A absolute power measurement
<C2 Set channel 2 color! 1B Input B absolute power measurement
CC3 Set channel 3 color! IC Input C absolute power measurement?
CC4 Set channel 4 color? ILs Input Learn string
CDm Cursor delta on/off IND Initialize disk format?
CGL Set labels color? P Instrument preset
CGN Set background color! R Input R absolute power measurement
CGR Set grid color! IX External ADC input {AUX) voltage
CGW Set warning label color! measurement!
CL Perform system configuration of detectors and LE Erase limit lines for active channef
channels LFA Load instrument information file from disk’
CLB Color list, black’ LFC Load CRT graphics file from disk'
CLG Color list, green! LFD Load data trace file from disk!
CLL Color list, blue! LFI Load instrument state file from disk
CLR Color list, red! LFM Load memory trace file from disk
CLs Color list, salmon? L¥s Enter limit test flat line data®
CLw Color list, white LL Store lower limit line into memory®
CLY Color list, yellow?
CN Cursor to minimum

1. HP 8757C only.

2. HP 8757C Option 001 only {detector C),
3. Limit line functions valid only for channels 1 or 2, HP 8757C only.
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Table 2. Alphabetical Listing of HP 8757C/E Programming Codes (2 of 2)

Code Action Code Action

LPs Enter limit test point data® PR1 Print all to monochrome pririter, except softkeys
LSs Enter limit test sloped line data? and CRT graphics
LTm Limit line test on /off? PR2 Print tabular display data in mmonochrome
U Store upper limit line into memory* PR3 Print tabular marker/cursor data to external
M- Display normalized data (measurement printer

—memory) PR4 Print all to color printer, except softkeys and
MDm Modulation on /off CRT graphics!
ME Display measurement data PId Passthrough address set to d
MM Display the channel menu{main menu) R1 R/A rat.io measurement
MN Display normalized data (same as M-) R2 R/B ratio measurement
MOC Monochrome display’ R3 R/Cratic measurement?
MR Marker (or cursor) to reference line RCn Recall register n
MSm Manual sweep mode on /off RL4 Reference level settod
MU0 Display the measurement menu RMd Service request mask set to d
MU1 Display the display menu RPq Reference position set to vertical division g
MU2 Display the scale menu RS Restart averaging
MU3 Display the reference menu 5Cd Set cursor to horizontal position d
MU4 Display the cursor menu 5Dd Scale per division set to d
MU5 Display the average meru SFA Store all instrument information to disk in file!
MUs D:splay the calibration menu SFC Store CRT gl‘&phiCS to disk in file!
MUY Display the special menu SFD Store data trace to disk in file!
MUSR Display the system menu SFI Store instrument state to disk in file’
MY Display memory data SFM Store memory frace to disk in file?
MZ Manual calibration of DC detectors 5Kq Selectsoftkey q:q =110 8
NSm Non-standard sweep mode on /off SL Cursor search left
oc Output cursor value 5M Store measurement into memory
oD Output trace data SN Store normalized data (measurement
OE1 Qutput error status of display channel 1 504 ;mlzzﬁc;g)ﬁfon;e? (;If);requency span

i hannel 2 N
gfz gm?”t ,E"Ul’f'“’r,smmS of display channel 2. SPd Number of points set to d: d=101, 201, 401,
utput identity 801, 1601

OK Output keycode_ of last key pressed SR Cursor search right
OL Outputlearn string 55d Cursor search value set to d
OM Output mem"r?" data 5Td Reference level step size setto d
ON dOatizput normalized (measurement — memory) siid Specify custom plot according to d
OPxx Output interrogated parameter value xx=AF, SVn Save register n .

BW, DA, DB, DC, DR, RL, RP, SD, SL, SO, SP, SWO N{)n-swept mode; I\Oﬂ-SWePt Dperatlon

SR, 55, ST Swil Swept mode; normal swept operation
OR Output rotary knob value SW2 Sweep hold mode; non-swept mode with HP-IB

(—32768 <value=<+32767) bus hold off until completion of TSd
0s Output status bytes TCm Continuous Temperature Compensation on/off
OT1im Control output #1 on /off TIFs Title for file®
OT2m Control cutput #2 on /off TSd Take d sweeps, then hold display
ov Output CW value S Step up (increment)
P1 Plot channel 1 trace on external plotter WKs Write softkey label
P2 Plot channel 2 trace on external plotter WMs Write to channel memory.
P3 Plot channel 3 trace on external plottert WTs Write title, s is an ASCH string of up to 50
P4 Plot channel 4 trace on external plotter? characters
PA Plot all on external plotter XAs External detector cal vlaue for detector A
PBm System interface control on /off XBs External detector cal value for detector B
PC Plot Jabels on external plotter XCs External detector cal value for detector C?
PD Plot custom plot XRs External detector cal value for detector R

.l PG Plot grid on external plotter
/’; 1. HP 8737C only. NOTES: n = decimalinteger1to9
""""" 2. HP 8757C Option 001 only (detector C). d = variable length numeric
3. LimitJine functions valid only for channels Tor 2, HP 8757C only. m = 0forof/1foron
q = unigue value
s = ASCIIor binary string
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HP-IB Programming Note

Introductory Programming Guide

HEWLETT
PACKARD

D

. For the HP 8757C/E scalar network analyzer with

“the HP Vectra Personal Computer using Microsoft® QuickBASIC 4.5

Introduction

This programming note describes the remote operation of
the HP §757C/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 conirol.

The HP 8757C/E is a fully programmable analyzer capable
of making magnitude-only transmission and reflection
measurements over an RF and microwave frequency range
of 10 MHz to 160 GHz. When used with an HP-IB compu-
ter, 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), and primer (HP 2225A ThinkJet,
HP 3630A Paintlet, or HP 22278 Quietfet Plus) connected
to the 8757 SYSTEM INTERFACE.

This note assumes . you are familiar with local (noen-remote)
operation of the HP 8757C/E. If not, refer to the operating
marnual. You should also be familiar with the HF Vectra

“. Personal Computer {or compatible), particularly HP-IB

} operation using the HP 82335A Command Library.

Microsoft® is a U.5. registered trademark of Microsoft Corp.

The following are sample programs included in this guide:

* 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.

s Program 10: Learning the Instrument State.

« Program 11: Guided Instrument Semp with CRT
Graphics.

Reference information

The following texts provide additional information on the
HP Interface Bus, analyzer, source, and HP Vectra Personal
Computer.



HP 8757C/E literature
« HP 8757C/E Operating Manual,

» Programming Note: Quick Reference Guide for the
HP 8757C/E Scalar Network Analyzer.

Source literature

¢ Programming Note: Quick Reference Guide for the HP 83508
Sweep Oscillator.

» Programming Note: Quick Reference Guide for the HP §340B
Synthesized Sweeper.

» HP 8360 Operating and Programming Reference.

HP Vectra Personal Computer literature
o HP 82335A HP-1B Command Library Manual.
= Microsoft QuickBASIC: BASIC Language Reference Manual.

« Microsoft QuickBASIC: Learning and Using Microsoft
QuickBASIC.

o Microsoft QuickBASIC: Programming in BASIC: Selected Topics.

Equipment required
1 HP 8757C/E Scalar Network Analyzer.
1 HP 83508 Sweep Oscillator with plug-in or

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 Interface

Card, MS-DOS 3.3 or higher, and at least 320K bytes of
memory.

1 HP85027A/B/C/D/E Directional Bridge.

1 HP11664A/E Detector or HP 85025A/B/D/E
Detector with connector type to match bridge and test
device.

1 Shielded open circult with connector to mate with
bridge.
1 Short circuit with connector to mate with bridge.

3  HP111706C BNC cables, 122 cm (48 in.). (4 are needed
with HP §340B/41B).

2 HP10833A/B/C/D HP-1B cables.
Test device.

Set-up

Connect the instruments as shown in figure 1. The following
procedure sets the HP-IB addresses of the instruments to
operate properly with the programs in this guide. If the

HP 82335A HP-IB interface card is not instalied in the

HP Vectra PC, follow the instructions in the HP 823354
HP-IB Commarnd Library Manual for installation. Set the
interface select codeto 7.

1. Turn on the HP 8350B Sweep Oscillator. 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
83418 Synthesized Sweeper operates the same,
although the address is displayed in the right-hand
display area. For the HF 8360, access the HP-IB menu
under the [SYSTEM MENU] key. Verify that the
address is 19 and programming language is “Analyzer.”

2. Power on the HP 8757C/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] JENT] to set the address to 16.

3. Load Microsoft QuickBASIC by typing *GB /L
QBHP IB" 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 instrument displays
the error encountered. The operating manual of the source
gives instructions to help you interpret 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 program
consists of these sections:

1. Adescription 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 8757C /E when used in
an automatic systern. Note that line numbers aren’t required
in Microsoft QuickBASIC but are included in the examples
for clarity. Each line number represents a complete state-
ment. No hard line returns are used in the staternents
although they may appear that way (to improve your ability
to read the programs),

In normal programs an error checking line should 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 Cormnrmand Library subprogram for
error handling, A message appears on the computer screen
stating the error number and type of error.



8757 SYSTEM INTERFACE

SAME CONNECTIONS AS HEB350B
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Figure 1.

Program 1.

The analyzer may be used with the front panel (local oper-
ation) 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 instru-
ment 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], 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 opera-
tion. To do s0, the computer sends a special cormmand that
forces the instrument o go to local mode,

1. HIP 8757C only.
2. HP 8757C Cption 001 only.

Systeri Conmtections

remote, local, and local lockout

Occasionally, the programmer of an automatic system needs
to prevent the instrument operator from returning the instru-
ment to local operation (via [LOCAL]). When the local lock-
out function of the computer is used, the instruments are
prevented from exiting remote mode, even when [LOCAL]is
pressed.

Frequently, the programmer needs to place the instruments
conmected 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 analyzer and the source. When
presetting the analyzer and source, send the PRESET com-
mand only to the analyzer. The analyzer will preset the
source attached to the 8757 SYSTEM INTERFACE.



HP 8757C/E instrument preset conditions

Chanrels 1 and 2 on. The channel menu appears in the
softkey label area of the CRT,

Measure power A on channel 1.
Measure power B on channel 2.
Measure power C! (or B%) on channe] 3.
Measure power R on channel 41,

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).
Cursor format =log magnitude.
Search value = — 3 dBL

Adaptive normalization off'.
Temperature compensation on,
Repeat autozero off.

Source

Instrument preset.

Sweep time set to 200 ms,

HP 83508 square wave modulation on. :

HP 8340 /41 SHIFT PULSE on; RF Qutput on.

HP 8360 scalar modulation on; RF output on; ramp
sweep mode; analyzer mode,

Plotter

* Abort plotif in progress,
« Pl and P2 scaling points unchanged.
« Selection of plotter pens unchanged.

Printer
» Abort plotif in progress.

Disk drive!

» Aborts any data transfers in progess.
*  Unit number unchanged.

*  Volume number unchanged.

« ASCII or binary mode unchanged.

The following analyzer conditions are not changed
during a PRESET (IP) cormand execution:

Reference position.
Trace memory.

Save /Recall registers.
HP-IB addresses,
Request mask.

Limit lines?,

Title.

& L] ] L] L] @ L]

—

. HP 8757C only.
2. HP 8757C Option: 001 only.

Display measurement data in log magnitude format.

»  Detector offset.

» User-defined plot,

¢ 8757 System Interface control on/off,

* Repeat autozero timer,

» Display intensity.

= Display colors®.

Program 1listing

10 REM $INCLUDE: “QBSETUP’

20 CLS

30 1sCa& =7

40 Sna&k = 716

50 CALL IOTIMEOUTCISCE, 1033

1F PCIB.ERR «<>NOERR THEN ERROR PCIB.BASERR

60 CALL TOABORT(ISC&):

IF PCIB.ERR «»NOERR THEN ERROR PCIB.BASERR

70 CALL IOCLEARCISCel:

iF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

80 CALL IOREMOTE(Sna&l:

IF PCIB.ERR ¢<>NOERR THEN ERROR PCIB.BASERR

30 GOSUB PAUSE

100 CALL IOREMOTE(Sna&d:

IF PCIB.ERR ¢>NOERR THEN ERROR PCIB.BASERR

110 CALL IOLLOCKOUTCISCAD:

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

120 GOSUB PAUSE

130 CALL IOLOCAL{Sna&):

IF PCIB.ERR ¢>NOERR THEN ERRUR PCIB.DBASERR

140 GOSUB PAUSE

150 A$ = “IP": CALL I0OUTPUTS(Sna&, AS,

LENCASI 2
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR

160 END

170 PAUSE: DO UNTIL INKEY$ = CHR${133: LOOP

180 RETURN

Program 1 explanation

Line 10 Call the QuickBASIC initialization file
"QBSETUP”, which is the setup program for the
MG5-DOS HP-IB Command Library. This com-
mand must appear before the bedy of the
program whenever calls to the HP-IB Command
Library are to be made,

Line 20  Clear the computer CRT.

Line 30 Assign the interface select code to a variable. This
select code is set on the HP 82335A HP-1B
interface card. -

Line40  Assign the address of the HP 8757C/Eto a
variable.

Line50  Define a systern timeout of 10 seconds, Timeout
allows recovery from [ /O operations that aren’t
completed in less than 10 seconds. Perform 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 JLOCAL] key of the analyzer and
source. Perform error trapping.

Line 120 Press [ENTER] o continue.

Line 130  Set the analyzer and source to local mode.
Perform 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. Typeinthe program.

3. Press [ALT][D][T] to trace the program as it runs, Press
[ALT] {R] [S] on the computer to run the program.

. 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]J}). 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 Iocal mode
along with the analyzer.

5. Press [ENTER] on the computer. The analyzer is again
in remote mode. This time, however, the [LOCAL] 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 compuier, All instruments on the
HP-IB interface are returned to local mode, including
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 analyzer. 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 instrutnent 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 analyzer
may be programmed remotely via HP-IB. Tor example, you
can program the scale per division, reference level, and
reference position for each channel.

Program 2 listing

10 REM SINCLUDE: *QBSETUP’

20 CLS

30 1SC& =7

40 Snak = 716

50 CALL IOTIMEQUTCISCE, 1002

60

70

80

a0

100
110
120
130
140
150
160
170
180
190
200
210
220
230

240
250
260
270

IF PCIB.ERR <»NOERR THEN ERRCOR PCIB.BASERR
CALL IOABORT{ISC&2:

IF PCIB.ERR <>NDERR THEN ERROR PCIHB.BASERR
CALL IDCLEAR{ISCS&2:

IF PCIB.ERR <>NDERR THEN ERRUR PCIB.BASERR
A% = "IPY; GOSUB I0BUTS

GUOSUB PAUSE

A% = "C1COC2Y: GOSUB I00OUTS

GOSUB PAUSE

A% = =SD10": GUSUB 100UTS

GOSUB PAUSE

A$ = YRL-10%: GOSUB 100UTS

GOSUB PAUSE

A% = "RP4™: GUSUB 100UTS

GOSUB PAUSE

A$ = "IA™: GOSUB 100OUTS

GOSUB PAUSE

A% = "COC1 SD5: RP4:; RL-5%: GOSUB IDOUTS
END

PAUSE: DO UNTIL INKEY$ = CHR${13)

LOCATE 25, 1: PRINT "Press ENTER to
continue®: LOOP: CLS

RETURN

100UTS: CALL I0DUTPUTS{Sna&, A$, LEN{ASH)
IF PCIB.ERR ¢»NOERR THEN ERROR PCIB.BASERR
RETURMN

Program 2 explanation
Line10  Call the QuickBASIC initialization file

“QBSETUP”.

Line20  Clear the computer CRT.

Line 30 Assign the interface select code to a variable.

Line40  Assign the HP-IB address of the analyzer toa

variable.

Line 50  Define a systemn timeout of 10 seconds. Perform

error trapping.

Line 60  Abort any HP-IB transfers. Perform error

trapping,

Line 70  Clear the HP-IB interface of the analyzer,

Perform error trapping.

Line 80  Preset the analyzer and source.

Line90  Press [ENTER] to continue.

Line 100 Select channel 1 and turn it off. Turn on channel

2.



Line 110  Press [ENTER] to continue.

Line 120  Set the scale per division to 10 dB, No terminator
{;) is needed because this is the only command in
the statement,

Line 130  Press [ENTER] to continue.

Line 140  Set the reference level to —10 dBm. Again, note
the absence of a terminator ;).

Line 150 Press [ENTER]to continue.

Line 160  Set the reference position line to the center of the
screen (graticule 4). No terminator is needed
because this is the only command on the line.

Line 170  Press [ENTER] to continue.

Line 180 Program channel 2 to measure reflection (input
A)instead of transmission (input B).

Line 190 Press [ENTER] to continue.

Line 200 There are many commands on one line, with
terminators. Turn channel 2 off and channel 1 on
(COC1). Set the scale per division (5D} to 5 dB,
reference position line (RP) to the center of the
screen, and reference level (RL}to —5 dBm.

Line 210 End execution,

Line 220 Define a subroutine that waits for the [ENTER]
key to be pressed before returning to program
execution,

Line 230 Locate and print a prompt on the CRT. Clear the
screen if the loop is terminated.

Line 240 Return from the subroutine.

Line 250 Define a subroutine that outputs commands to
the analyzer.

Line 260 TPerform error trapping.

Line 270 Return from the subroutine,

Running program 2

1. Press JALT][R][N] on the computer. This clears the
previous program,

2. Typein this program and press [ALT]} {R][S] on the
computer.

3. The computer presets the analyzer and source and
pauses. Note the settings of channel T and 2. Press
[ENTER].

4. Channel 1is turned off. Channel 2 is now the active
channel, {notice the highlighted box around the channel
2 mode labels on the analyzer CRT). Press [ENTER].

5. Channel 2 scale per division is now set to 10 dB. It
defaulted to 20 dB/div at preset, Press [ENTER].

6. The reference level is set 1o —10 dBm (it was 0.0 dBm).
Press [ENTER].

7. 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].

8. Change the measurement to reflection (input A), instead -~

of transmission (input B). At preset, channel 2 defaults
to input B. Press [ENTER}]

9, Inone 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.

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 8757C 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 analyzerhas 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 INTERFACE.

To initiate passthru mode, tell the analyzer which
instrument you wish to cornmand by setting the passthru
address. 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 toits -

front panel (because it’s in remote 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 address of the analyzer
so that its address conflicts 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 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 [OTRIGGER HP-1B messages
do not pass through the analyzer,

Program 3 listing

10 REM $INCLUDE: ‘GBSETUP’
20 CLS

30 ISC& =7

40 Snas = 716
50 Passthru& = 717
60 CALL IDTIMEQUTCISCE, 10%):
IF PCIB.ERR ¢>NOERR THEN ERROR PCIB.BASERR -
70 CALL I0ABORT(ISC&2:
1F PCIB.ERR ¢»>NOERR THEN ERROR PCIB.BASERR
80 cALL I0CLEARCISCEY:
IF PCIB.ERR <¢»NUOERR THEN ERROR PCIB.BASERR



20

100
110
120

130
140
150

160
170
180

190
200
210

220
230
240
250
260
270

280
290

A$ = *IP*: GOSUB 100UTS
A$ = *PT18%: GOSUB I00UTS
A$ = "OPFA™: GOSUB 100UTSP

CALL IUENTER(Passihru&, Min.freql:

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
Min.freg = Min.freq / 1E+09

A$ = “DPFB": GOSUB 100UTSP

CALL IOENTER(Passthru#, Max.freqd:

IF PCIB.ERR <»NOERR THEN ERROR PCIB.BASERR
Max.freq = Max.freq / 1E+08

A$ = " GOSUB I00UTS

PRINT "Frequency limits:™; Min.freq; "to";
Max, freq; *GHz"

INPUT *Start frequency (GHzX?*, Start.freq
INPUT *Siop frequency {(GHz)?", Stop.freg
A$ = "FAY +STRE(Start.freqd) +¥GZ FBY
+5TR$(Stop. freq) +"GZ"™: GOSUB IQDUTSP

A% = M GOSUB T0OUTS

END

100UTS: CALL I0OUTPUTS(Sna&,A$,LEN{A$))
IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
RETURN

I100UTSP: CALL IQ0UTPUTS(Passthrué, A%,
LENCAS2)

IFf PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
RETURN

Program 3 explanation

Line10  Call the QuickBASIC initialization file
“QBSETUP”,

Line20  Clear the computer CRT.

Line 30 Assign the interface select code to a variable.

Line40  Assign the address of the analyzer to a variable.
{This is the analyzer's control address).

Line50  Assign the analyzer’s passthru address to a
variable, By communicating to this HP-IB
address, the computer will conirol a device
connected to the 8757 SYSTEM INTERFACE,

Line 60  Define a system timeout of 10 seconds. Perform
error trapping.

Line 7G  Abort any HP-IB transfers. Perform error
trapping.

Line80  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 controlied
through the analyzer’s passthru address. In this
case, the source (device 19).

Line11¢  Send a command to the source. Command it to
output its current start frequency.

Line120 Read the start frequency from the source. Perform
error trapping.

Line 130 Scale the start frequency to display it in GHz.

Line 140

Line 150

Command the source to output its current stop
freguency.

Read the stop frequency from the source. Perform
€IT0T trapping.

Line 160  Scale the stop frequency to display it in GHz.
Line170  Exit passthru mode by addressing the analyzer.
Line 180 Print the start and stop frequencies.
Line 190  Get start frequency from user.
Line 200  Cet 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 230 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 29¢ Return from the subroutine,
Running program 3
1. Clear the computer CRT and type in the program.
2, Press[ALT][R][5] on the computer to run the program.
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 frequency (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 {requency of the

source to those you entered. The analyzer immediately
begins sweeping the frequency range you defined.

NOTE: You must address the analyzer after using passthru
mode toreturn it to normal swept operation, Any command
can be sent via passthru mode to any instrument on the §757
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, thé 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 accessed most recently?}.
You have complete control over cursor operations via HP-IB.

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 8757C 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 =15

50 I15Ca =7

60 Snaé = 716

70 Passthru& = 317

80 CALL IOTIMEOQUTCISCE, 10t2:

IF PCIB.ERR ¢>NDERR THEN ERROR PCIB.BASERR
CALL IOABORT(ISC&2:

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
CALL TOCLEAR{ISCa): '

1F PCIB.ERR ¢»NOERR THEN ERROR PCIB.BASERR
A% = "IP™: GOSUB 100UTS

A$ = "PT19"™: GOSUB I00QUTS

A$ = "FA™ +5TR$(Start.freqd +"GZ FB"
+ST§$(Stop.fr~eq) +BGZ: GOSUB 10OUTSP

A% = "C2 CXOC™: GUSUB 100UTS

Max% = 2

ActualZ =0

DIM Cursor.vals{Maxi)

cALL IDENTERA(SNna&, SEG Cursor.vals(0d,
Max#, ActualXl:

IF PCIB.ERR <»>NOERR THEN ERROR PCIB.BASERR
PRINT *Cursor reads ¥; Cursor.vals{0}; *dB
at position *; Cursor.vals{1}

INPUT "Desired cursor position (0..400272%,
New.posn

A% = "SC" +STRELINT(New.posn +.53): GUSUB
1oguTs

A% = 0C": GOSUB 100UTS

a0

100
110
120
130
140
150
160
170
180
180
200
210

220

230

240

250
260

270
280
250
300
310
320
330
340
350
360

370
380

CALL IBENTERA{(Sna&, SEG Curscr.vals{0),
Max%, Actualil:

IF PCIB.ERR ¢»NOERR THEN ERROR PCIB.BASERR
PRINT "Value at pesition"; Cursor.vals(1);
® i ": Cursor.vals{({); *dB."

INPUT "Cursor frequency (GHz)?", Cur.freq
New.posn = 400 * ({Cur.freqg -Start.freqir /
{Stop.freq -Start.freqldd

A% = "SC™ +STRSCINT{New.posn +.5)): GOSUB
100UTS

A$ = POC™: GOSUB 100UTS

CALL I0ENTERA{Snaé&, SEG Cursor.vals{(0),
Max¥%, Actual¥®l):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
Cur.freq = Start.freq +(Stop.freq -
Start.freqd * (Cursor.vals(1) / 4003
PRINT YCursor reads '"; Cursor.vals{0); "dB
at "; Cur.freqg; ™GHz."

END

100UTS: CALL IQ0UTPUTS{Sna4, A% LENCAS))
IF PCIB.ERR <»NOERR THEN ERROR PCIB.BASERR
RETURN

100UTSP: CALL I0OUTPUTS{Passthrud, A%,
LENCASS) :

IF PCIB.ERR <»>NERR THEN ERRDOR PCIB.BASERR
RETURN

Program 4 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

Call the QuickBASIC initialization file
“QBSETUP”.

Clear the computer CRT,

Define the start frequency of the desired sweep in
GHz.

Define the stop frequency of the desired sweep in
GHz.

Assign the interface select code to a variable.
Assign the address of the analyzer to a variable.

Assign the passthru address of the analyzerto a
variable.

Define a timeout of 10 seconds, Perform 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 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).



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

1ine 290

Line 300

Line 310

Line 320
Line 330

Line 340
Line 350

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 channel
2 and command the analyzer to output the
cursor’s value and position.

Define the maximum number of elements to be
read into an atray.

Define the actual number of elements read.

Dimension an array to contain the cursor value
and position.

Read the value and position of the cursor.
Perform 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 chosen
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
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.
End program execution.

Define a subroutine that outputs commands to
the analyzer.

Perform error trapping.

Return from the subroutine,

Line 3610

Line 370
Line 380

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.
2.
3.

Clear the computer CRT and type in the program.
Press [ALT}{R] [S] on the computer, -

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,

The computer displays the prompt:
Desired curser position (0..400237

Type in a number between § and 400 and press
[ENTER]. A position of 0 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 is
read and printed on the CRT of the computer.

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 cursor’s position,

Note: The original desired frequency and the actual
cursor frequency are usually different. Because there are
only 401 possible cursor positions, sorne frequencies
cannot be set exactly.

To use more points per trace when using the HP 8757C,
modify line 90 to be “IP SP801” for 801 points. Then modify
the 400" in lines 180, 240, and 280, 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 frequency
accuracy and resojution are required.

The analyzer is able to read and send a single reading of any
measurement channel, via HP-IB, to the computer. The
QUTPUT VALUE (OV) command operates on the active
channel and causes the analyzer to send one reading of
measurernent data. Even when the analyzer is in normalized
mode (MEAS-MEM), the OV command sends the measured,
not the normalized, data.

Program 5 listing

16 REM SINCLUDE: ‘QBSETUP’
206 CLS

30 15C& =7

40 Snaé = 716
50 Passthrug = 717
80 CALL IOTIMEQUTCISCE, 1085
iF PCIB.ERR <>»>NOERR THEN ERROR PCIB.BASERR
70 CALL I0ABORTCISCE):
IF PCIB.ERR ¢>NOERR THEN ERROR PCIB.BASERR
80 CALL JOCLEARCISCAE):
IF PCIB.ERR ¢<>NUERR THEN ERROR PCIB.BASERR
a) A$ = ™IP*: GDSUB I00UTS
100 A$ = "PT19": GOSUB 100UTS
110 A$ = "SWOY: GOSUB 108BUTS
120 Freq= 2
130 Freg.step = .1
140 A% = "“CW" +STR$(Freqd +"GZ SF™
+5TR$(Freq.step) +"GZ": GOSUB I00OUTSP
A% = PC1TAM: GOSUB 100UTS
FOR I =170 21
A% = BV GOSUB 100UTS
CALL IDENTER{Sna&, Valuel:
IF PCIB.ERR ¢»NUOERR THEN ERROR
PCIB.BASERR
PRINT 1; ¥: , Value; "dB at®; Freq;
.'GHZH
A$ = BCW UP™: GOSUB I1D0UTSP
Freq = Freq +Freq.step
NEXT 1
A% = "FARGZ FB4GZ™: GOSUB 100UTSP
A%$ = "SWI™: GOSUB 1404AUTS
END ‘
100UTS: CALL IIOUTPUTS(Gnatd, AS$, LENCASDI)D
IF PCIB.ERR ¢»NOERR THEN ERROR PCIB,.BASERR
RETURN
I00DUTSP: CALL I00UTPUTS({Passthrud, AS,
LENCAS$D)
IF PCIB.ERR <»NDERR THEN ERROR PCIB.BASERR
RETURN

150
160
170
180

190

200
210
220
230
240
250
260
270
280
290

300
310

10

Program 5 explanation

Line10  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 analyzerto a
variable.

Line 60  Define a system timeout of 10 seconds. Perform
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 instriument is controlled
through the passthru address (19 is the source).

Line 110 Putthe analyzer in non-swept mode. This step is
necessary to read single values. After receiving
this command, the analyzer stops updating its
display.

Line 120  Define a start frequency for further
measurements {in GHz).

Line 130  Define a frequency increment (in GHz).

Line 140 Put the source into CW mode at the start
frequency and set its frequency step size to that of
the frequency increment,

Line 150 Command the analyzer {o measure reflection
{input A} on channel 1. This staternent 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 ASCIIis 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
frequency 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 current

frequency. This variable is only used for printing
the current frequency at each iteration of the
loop.



Line 220
Line 230

End of the loop.

Comumand 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 240

Line 250
Line 260

End program execution,

Define a subroutine that outputs commands to
the analyzer.

Line 270
Line 280
Line 290

Perform error trapping.
Return from the subroutine.

Define a subroutine that outputs commands to
the source through the passthru address of the
analyzer.

Line 300
Line 310

Perform error trapping,

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
analyzer and printing the measurements. After 21
readings, the program ends.

Program 6: trace transfer

One feature that sets the HP 8757C/E apart is its ability to
transfer an entire measurement {race 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 { ASCI! 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
charnel and you can read the siored memory frace, the cur-
rent measurement trace, or the normalized trace (measure-
ment-minus-memory). In addition, the memory trace can be
written back to the analyzer, allowing you to save and
restore calibration traces via HP-IB.

With trace transfer measurements, some frequency resolu-
tion is sacrificed for measurement speed. The number of
poinis 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 possi-
ble to miss very narrowband responses 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
20
30
40
50

60
70
80

80

100

110
120
130
140
150
160
170
180
190
200

210

220
230

240

250
280
270

280
290
300
310

320

330
340

REM $INCLUDE:
CLS

18C4 = 7
Snagy = 716
DIM bscii.dat{1 TO 4012,
Binary.dat¥(1 70 4012

Max1% = 401

Max2% = 2 * Max1%

CALL I0TIMEQUTCISCSE, 101D

IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

CALL TDABORTCISCa):

IF PCIB.ERR ¢» NOERR THEN ERROR
PCIB.BASERR

CaLL IOCLEAR{ISC&Y):

IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

A$ = ®IPY; GOSUB 100UTS

A$ = “C1IA;C21B*: GUSUB 10DUTS
Start = TIMER

Stopped = TIMER

DO UNTIL ({Siopped - Start) »2)
Stopped = TIMER

GBSETUP”

Laop
A% = "FD2;C10D": GOSUB I100UTS
Actual% = 0

CALL I0ENTERA{Sna&, SLG Ascii.dat{1},
Maxi%, Actualil:

IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

CaLlL IDEOQLCISCE, CHR$(13> + CHR$(10},
03: IF PCIB.ERR ¢> NOERR THEN ERROR
PCIB.BASERR

A% = "C1WM*: GOSUB 100UTS

CALL IDEQLCISCSE, CHR$(13) + CHR$(10),
23: IF PCIB.ERR ¢> NOERR THEN ERROR
PCIB.BASERR

CALL I00UTPUTA{Sna&, SEG Ascii.datl1),
Max1%): IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

A$ = BCMY™: GDSUB 100UTS

DO UMTIL INKEY$ = CHR$(133: LOCATE 25, 1
PRINT *Press ENTER to continue®™: LOOP:
CcLS

A$ = “C1CO:C2MY™: GOSUB I0DUTS

fictual¥ = 0

A$ = SFD3;C20D": GOSUB 100UTS

CALL TOENTERB{Sna&, SEG Binary.datZ%{1),
Max2%, ActualZ, 1): IF PCIB.ERR <» NOERR
THEN ERROR PCIB.BASERR

CALL TOEQLCISCE, CHR$C13) + CHR$C102,
02: IF PCIB.ERR ¢» NOERR THEN ERROR
PCIB.BASERR

A% = HC2WMT: GOSUB 100UTS

CALL IOEQLCISCE, CHR$(13> + CHR${10},
2): IF PCIB.ERR ¢» NOERR THEN ERROR
PCIB.BASERR

11



350

360
370
380
390
400
410
420

430
440

CALL T00UTPUTB(Sna&, SEG Binary.dati{1),
Max2%, 1): IF PCIB.ERR <» NOERR THEN ERROR
PCIB.BASERR

DO UNTIL INKEY$ = CHR$(13): LDOCATE 25, 1
PRINT "Press ENTER to continue®: LOOP: CLS
FOR I%Z = 1TO Max1%

Binary.dat¥{I%> = (1% MOD 100) .

MEXT 1%

A% = “C2C0;CiMY™: GOSUB 100UTS

CALL TOEDLCISCE, CHR$(13) + CHRS${10), 0):
IF PCIB.ERR ¢» NOERR THEN ERROR
PCIB.BASERR

A$ = FD3CIAMT: GOSUB 100UTS

CALL 100UTPUTB(Sna%&, SEG Binary.datk{1J,
Max2%, 13: IF PCIB.ERR <> NDERR THEN ERROR
PCIB.BASERR

450 CALL IBEOL(ISC4, CHR${13> + CHR${10), 2):
IF PCIB.ERR ¢» NOERR THEMN ERROR
PCIB.BASERR

460 A$ = "“AS': GOSUB 100UTS

470 END

480 100UTS: CALL I00UTPUTS(Snaé&, A%, LEN(A$IY

490 IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

500 RETURN

Program 6 explanation

Line10  Call the QuickBASIC initialization file

“QBSETUP".

Line20  Clear the computer CRT.

Line 30  Assign the interface select code to a variabie.

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 easily
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. Perform

exror trapping. '

Line 80  Abortany 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. This sets the
number of points per irace to 401.

Line 120  Set channel 1 to reflection {(input A} and channel
2 to transmission (input B).

Line 130 Set a start time using the TIMER functionin

12

QuickBASIC.

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

Line 300

Line 310

Line 320

Line 330

Set an initial stop time to be compared to the start
time.

Loop untii 2 seconds have elapsed from the start
time.

Update the time.
End of the 2 second loop.

Set the data format to Extended ASCIl 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 return /
linefeed) that is sent after any IOQUTPUT
comrnand.

Command the analyzer to input data into the
frace memory of channel 1,

Enable the end-of-line string (carriage return/
linefeed) that is sent after any IOOUTPUT
command.

Write the measured trace data back to the trace
memory of channel 1. Reading the measurement
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 memeory
data.

Press [ENTER] to continue.

Print a message on the computer’s CRT notifying
the user that the computer is waiting for a key to
be pressed before continuing,.

Turn channel 1 off and channel 2 on. Command
the analyzer to display the frace memory from
channel 2,

Initiglize the variable specifying the number of
elements actually read into the array.

Set the data format to PC binary format,
Command the analyzer to output its channel 2
measurement trace data.

Read the binary measurement data from channel
2. Perform error trapping,

Disabile the end-of-line string (carriage return /
linefeed) that is sent after any IOOUTPUT
command.

Command the analyzer to input data into the
trace memory of channel 2,



. Line 350

.. Line 450

Line 340 Enable the end-of-line string (carriage return/
linefeed) that is sent after any IOOUTPUT

command.

Write the binary data array back to the trace
memory of channel 2. Perform error trapping.

Line 360 Press [ENTER] to continue.

Line 370 Print a message on the computer’s CRT notifying

the user that the computer is waiting for a key to
be pressed before continuing.

Line 380
Line 390

Set up a loop to create 401 measurement points.

Calculate some arbitrary function and fill the
binary data array. This function has no particular
meaning, but represents some special calibration
data (such as an open/short average).

Line 400
Line 410

End of the loop.

Turn channel 2 off and display the channel 1 trace
Memory.

Line 420 Disable the end-of-line string {carriage return /
linefeed) that is sent after any IOOUTPUT

command,

Line 430 Command the analyzer to input data into the

trace memory of channei 2.

Line 440 Write the binary data array to the trace memory

of channel 2. Perform error trapping,

Enable the end-of-line string (carriage return /
linefeed) that is sent after any IOOUTPUT

command.
Line 460 Autoscale the display on channel 1.
Line 470 End program execution.
Line 480 Define a subroutine that outputs commands to

the analyzer.
Line 490
Line 500

Perform error trapping.

Return from the subroutine,

Running program 6
1. Clear the computer CRT and type in the program.

2. PressJALT]{R]{S] on the computer.

3. Watching the analyzer CRT, you will see DATA DUMP TO
HP - IB when it begins sending trace data to the
computer, and DATA DUMP T0O 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 messages. This
tirne the transfer occurs much more rapidly. A binary
transfer takes about 35 milliseconds to be completed
while an ASCII trace transfer requires about 800
milliseconds each way.

5. Press [ENTER] on the computer. The computer
calculates 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 frequency
ranges and changed from one to another very quickly,
with-out recalibration,

If you wish to transfer a higher resolution trace with the
HP 8757C, 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 possible,
itis often necessary to synchronize the source with the ana-
lyzer. 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 transfer method of reading data
from the analyzer.

To use the TAKE SWEEP command, place the analyzer in
non-swept mode (SW0). Then give the TAKE SWEEP com-
marnd 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).

» Letthe analyzer generate a service request (SRQ) and
interrupt the computer.

Table 1is 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 com-
pleted.)

When you follow the take sweep command with an output
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 number of sweeps, not
immediately. 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,

13



Program 7 listing

10
20
30
40
50
60
70

80

90

100
110
120

130
140
150
160
170
180

190
200
210
220
230

2490
250
260
270
280
290
300
310
320
330
340
350
360
370
380

390
400
410
420
430

440
480
460
470

480

14

REM $INCLUDE: "QBSETUP”
CLS

DIM ASCIIDATCO TO 4002
Isca = 7

Snag =z 71c

Passthrud = 717

CALL IOTIMEOUT(Isc&, 10):

If PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

CALL TOABORT{I=zc&l:

IF PCIB.ERR ¢» NOERR THEN ERRGR
PCIB.BASERR

CALL IOCLEAR{Iscé&): IF PCIB.ERR <> NDERR
THEN ERROR PCIB.BASERR

A% = =IP": GOSUB 100UTS
A$ = "PT19": GOSUB 100UTS
A% = MQT250M5%: CALL IJOUTPUTS(Passthrud,

A%, LENCASD)Y: IF PCIB.ERR ¢> NOERR THEN
ERRDOR PCIB.BASERR

A% = *C2C0 IB": GOSUB 100UTS

A$ = "CWO;CS RM1G " GOSUB 100UTS
Stat¥ = 0
A$ = TS10;%: GOSUB 100UTS
DO UNTIL ((Stat% MOD 322 » 152
CaLL I0SPOLL{Sna&, Stat%?: IF PCIB.ERR <>
NOERR THEN ERROR PCIB.BASERR
LOppP

AS$ = 'C10D*:
Max# = 401
Actual¥% = §
CALL TCENTERA{Sna&, SEG ASCIIDATL0), Max¥,
Bctual%): IF PCIB.ERR ¢> NOERR THEN ERROR
PCIB.BASERR
A% = PSWIY: GOSUB 100UTS
DO UNTIL INKEY$ = CHR$(13): LDCATE 25, 1
PRINT "Press ENTER to continue®: LOOP: CLS
PEN OFF
A$ = “SWO:CSiRMiG ™
call IOPEN{Iscé&, 0D
ON PEN GOSUB Srg.recv
PEN ON
A$ = "TS10:":
Wait.srq: *
IF Intr.bit% =
PEN OFF
END

Srg.recv: ¢
CALL I0sPOLL.(Sna&, Intr.bit¥):
¢» NOERR THEN ERROR PCIB.BASERR
A% = “RMOY: GOSUB 100UTS

A$ = "C1O0D": GOSUB IOOUTS -
Max¥ = 401
Actual¥ = 0
CALL IQENTERA(Sna&, SEG ASCIIDATLOY, Maxi,
Actual®): IF PCIB.ERR <» NOERR THEN ERROR
PC1B.BASERR
A% = HGUIY;
RETURN
IG0UTS: CALL I00UTPUTS(Sna&, A%, LEN(ASID
IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR
RETURN

GOsSUB 100UTS

GOSUB 100UTS

GOSUB 100UTS

0 THEN GOT0 Wait.srg

IF PCIB.ERR

GOSUB 100UTS

Program 7 explanation

Line10  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 to a variable.

Line30  Assign the address of the analyzer to a variable.

Line 60  Assign the passthru address of the analyzer to a
variable,

Line 70 Define a system timeout of 10 seconds. Perform

" error trapping,

Line 80  Abort any HP-IB transfers. Perform error
trapping,

Line90  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
belongs to the source.

Line120 Set the source to 250 milliseconds per sweep.
Perform error trapping,.

Line130 Turn off channel 2 of the analyzer and select
transmission {input B) for display on channel 1.

Line 140  Put the analyzer into non-swept mode. Clear the
status register of the analyzer. Set the request
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 descrip-
tion of all bits in the status bytes.

Line 150  Assign the status variable initially to zero.

Line160 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 Define the actual number of elements read.

Line 230 Read the trace data. Perform error trapping.

Line 240 Return the analyzer to swept mode. The display
now updates continuously.

Line 250 Wait for the [ENTER] key to be pressed, Locate

where the prompt will be displayed on the CRT.



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

Line 420
Line 430
Line 440

Line 450
Line 660

Line 470
Line 480

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 request
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.

Enabie the HI’-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.

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 interrupts.

Serial poll the analyzer. Reading the status byte
of the analyzer clears the SRQ. The CLLEAR
STATUS (CS) command could also be used.
Perform error trapping.

Disable interrupt generation from the analyzer.

Command the analyzer to output the channel 1
trace data.

Define the maximum number of elements to be
read into an array.

Define the actual number of elements read.
Read the trace data. Perform error trapping.

Return the analyzer to swept mode. The display
now updates continiously.

Return from subroutine.

Define a subroutine that outputs commands to
the analyzer.

Perform error trapping.

Return from the subroutine.

Running program 7

1.
2.
3.

Clear the computer CRT and type in the program.
Press [ALT] [R] [S] 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 channel 1.

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.

Press [ENTER], and the computer again tells the
analyzer to take 10 sweeps. This time the computer
receives 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 SWEEP
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-efficent 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 “SWO0;C5;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 demonstrated by the next
program.
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Table 1.

HP 8757C/E Status Byte Descriptions

STATUS BYTE (#1)
BIT# 7 & 5 4 3 2 1 Y
Decimal
Value 128 64 32 16 8 4 2 1
N/A Request SRQon SRQon SRQ on SRQon SRQ on SRQ on Any
Service HFP-IB Operation Softkey Changein Numeric Front Panel
Function {SRQ) Syntax Error | Complete Only Extended Entry Key Pressed
un (Sweep, Plot Pressed Status Byte | Completed
or Print) {(HP-IBor
Eront Panel)
EXTENDED STATUS BYTE (42)
BIT # 7 6 5 4 3 2 1 0
Decimal 128 64 32 16 8 4 2 1
Value
N/A SRQon SRQon SRQon SRQon SRQon N/A SRQon
Function Detector Front Panel | Limit Test Action Knob Self Test
Uncal Preset or Failed Requested Activity Failure
Power-on not possible
Program 8: programming the softkeys
The HP 8757C/E has eight screen-labeled softkeys that 200 Wait.srq: *
make your measurements faster and easier, Under HP-IB 210 IF Keycode <> 41 THEN GOTO Wait.srq
control, you can re-label the softkeys with any annotation 220 PEN OFF
and sense when they are pressed. 230 END
240 Srq.recv: ’

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.

260
270
280
290
300

Program 8 listing
1) REM $INCLUDE: “QBSETUP’
20 CLS
30 lIsce = 7
40 Snag = 716
50 CALL IQTIMEOUT(Iscé&, 101);
IF PCIB.ERR <¢» NOERR THEN ERROR
PCIB.BASERR
0 CALL I0ABORT(Isc&):
IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR
70  CALL I0CLEARCIsc&):
IF PCIB.ERR ¢> NOERR THEN ERROR
PCiB.BASERR
80 PEN OFF
90 A% = “Ipv: GOSUB 100UTS
100 A% = "CS RM8"™: GOSUB I100UTS
110 A% = WK1 CAL1™: GOSUB 100UTS
120 A% = “WK2 TEST1¥: GOSUB I0OUTS
130 A% = "WK3 CAL2"™: GOSUB 100UTS
140 A% = WK4 TESTE": GOSUB I0DUTS
190 A% = "“K8 ABORT': GOSUB 100UTS
160 PRINT **SOFT KEYS LOADED™
170 CALL IOPEN{Isce, 02
180 0ON PEN GOSUB Srq.recv
190 PEN ON

310
320
330
340
350
360
370
380

250 CALL IOSPOLL(Sna&, Intr.bit%d:

IF PCIB.ERR ¢» NOERR THEN ERROR
PCIB.BASERR
A% = "OK*: GOSUB 100UTS

CALL ICENTER(Sna&, Keycode)
SELECT CASE Keycode: CASE 32
CLS : LOCATE 12, 29: PRINT “Calibration #1*

CASE 8

CLS : LOCATE 12, 29: PRINT “Test #1v

CASE ©

CLS : LOCATE 12, 29: PRINT "Calibration #2%

CASE 18

CLS : LOCATE 12, 29: PRINT “Test #2v

CASE 41

CLS : LOCATE 12, 29: PRINT "Abort®

CASE ELSE

390 CLS : LOCATE 12, 29: PRINT
nEedindefinedg* e

400
410
420
430

440

END SELECT

RETURN

100UTS: CALL IODOUTPUTS(Snas, A$, LENCASD)
IF PCIB.ERR ¢> NOERR THEN ERROR
FCIB.BASERR

RETURN




Program 8 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

Line 230
Line 240
Line 250

Line 260

Line 270

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.

Define a systern timeout of 10 seconds. Perform
erTor trapping.

Abort any HP-IB transfers. Perform error
trapping.

Clear the HP-IB interface of the analyzer.
Perform error trapping.

HP-IB 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 “CAL1"”. Softkey 11is 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 2”.
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 interrupt.

If the last softkey pressed was not the “Abort”

. key (softkey 8, key code 41), continue looping.

Disable HP-IB service request interrupt event
trapping,.

End program execution.

Line label for routine that services the interrupts.

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.

Command the analyzer to output the key code of
the last key pressed.

Read the key code.

Line 280 Multi-way branch on key code value. When lines
are labeled with numbers in QuickBASIC,
“SELECT CASE ... CASE” for the first case must
vccur on the samne line and be separated by a
statement separator, If the key code is 32, then
softkey 1 was pressed.

Line 290 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
appropriate message.

Line 320  If the key code is 0, then sofikey 3 was pressed.

Line 330 Move to row 12, column 29, and print an
appropriate 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
appropriate message.

Line 360 1f the key code is 41, then softkey 8 was pressed.

Line 370 Move to row 12, column 29, print an appropriate
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
appropriate 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
1. Clear the computer CRT and type in the program.

2. Press [ALT][R][5] on the computer.

3. After the computer presets the analyzer and source, it
writes the softkey labels on the analyzer CRT, The
analyzer writes the first key label and blanks the other
softkey labels. Softkeys 5, 6, and 7 remain blank because
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 CRT. 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
operation, so that it can be conirolled from the front panel
and still generate interrupts whenever a key is pressed.
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Program 9: CRT graphics

110

A% = "'SP 9": GOSUB I00UTSP

- o : ; : 120 FOR Col = 0 TC 29
For applications requiring diagrams, drawings, or special " ,
limit lines, the CRT of the analyzer may be used as a plotter. 130 ’f;_{;;{?{; lP A issoin'E Cgég; 1?0 2 EJS':J,BO ;IZ%;U f’rﬁ’P
This program draws a connection diagram for a hypothetical 140 NEXT Col
test systern measuring an amplifier, It will blank the ana- 150 FOR Row = 6 TO 20
lyzer's standard display containing the graticule, annotation, 160 A$ = “PU;PA 0," +STR$(Row * 100) +*;PD;PA
and softkeys so that we have a blank CRT. Figure 2 shows 2900, +STR${Row * 100> +";": GUSUB 100UTSP
what the CRT should look like when the program is done. 170 NEXT Row
- . . 188 A% = "SP 1*: GOSUB 100UTSP
For fast, easy-to-use graphics, the graphics memory of the 190 A$ = “PU; PA 600,1600; PD": GOSUB 100UTSP
HP 8757C/E is divided into seven ”pages” of 300 words. 200 A$ = "SE6.28 0.34: LBCONNECTION DI1AGRAM®™
One vector requires two words. Each of the pages may be +CHR$¢3): GOSUB 100UTSP
selected {0 receive data, andtUIHEdOH and Offindepen— 210 A$ = “py- PA 1200, 250: PD¥: GOSUB 1000TSP
dE‘ﬂtly. You can kEEP differen% drawings in each Ofth@ 220 A% = "316.28 9.34’. E...B,DUT" +CHR$(3): GOSUB
graphics memory pages and simply turn on the drawing you 100UTSP ’ ’
need by turning on the appropriate page. Each page may also 230 A$ = “PU; PA 300,800; PD; PA
be erased independently. 1100,800, 1100,1100,300,1100,300,800": GOSUB
To use the graphics capability of the HP 8757C /E, first I{ZIUU'ElSP "
define the passthru address to be one less than the analyzer's 240 A$ = "PU; PA 800,800; FD; PA 800, 1100"; GOSUB
control address. If the analyzer's address is 16, its graphics IE’DULSP
address is 15. To the computer, the CRT of the analyzer 250 As$ = "PU; PA 1500,800; PD; PA
looks like a plotter connected to the 8757 SYSTEM 2300,800,2300,1200, 1500, 1200, 1500,800":
INTERFACE. GOSUB 100UTSP
260 A$ = "PU; PA 1950,800; PD; PA 1950, 1200":
Program%isting 270 ggsus"ijt?glé’-];\s;?% 850; PD: PA
- 3 * 3 H
10 REM $INCLUDE: *QB4SETUP* 875,500,1200,500": GOSUB 100UTSP
20 CLS 280 A$ = “PU; PA 1400,500; PD; PA
80 1sCa - 7 2050,500,2050,850": GOSUB [DOUTSP
o orak s 718 19 290 A$ = “PU; PA 1200,400; PD; PA
as = 1400,500,1200,800,1200,400%: GOSUS 100UT
IF PCIB.ERR ¢»NUERR THEN ERROR PC!B.BASERR 310 END ’ ’
70 CALL IOABORT(ISCED: '
320 100UTS: CALL I100UTPUTS(Sna&, A$, LENCA$D)
o FOIB-ERR <>NOERR THEN ERROR PCIB.BASERR 330 [F pe1B.ERR <»NOERR THEN ERROR PCIB. BASERR
80 CALL TOCLEARCISCED: 340 RETURN
IF PCIB.ERR <>NUERR THEN ERROR PCIB.BASERR
350 IJOUTSP: CALL I00UTPUTSCP t &, AS,
90 A$ = “IP BLS PTIS": GOSUB 100UTS LENCASY) sssthrus,
100 A# = MEP; GP1,1; DF™: GOSUB 100UTSP 360 IF PCIB,ERR <>NOERR THEN ERROR PCIB.BASERR
370 RETURN
CONNECTION DIACRAM
buT
™~
1~

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
Lire 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

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 analyzertoa
variabie,

Define a system timeout of 10 seconds. Perform
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 address.

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.
End 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.

Move the pen and draw the outline of the source.
Diraw the plug-in of the source.

Move the pen and draw the outline of the
analyzer.

Draw the CRT of the analyzer.

Line 270 Draw the connections from the source to the
DUT.

Line 280 Draw the connections from the DUT to the
analyzer.

Line29¢ Draw the DUT (an amplifier,)

Line 300 Move to the bottom left corner of the CRT.

Line 310  End program execution.

Line 320 Define a subroutine that outputs commands to
the analyzer.

Line 330  Perform error trapping,

Line 340 Return from the subroutine.

Line 350 Define a subroutine that addresses the analyzer
as a plotter.

Line 360 Perform error trapping.

Line 370 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 coordinates
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. I
brighter lines are desired, draw each line twice or select a
different pen number,

In this example, only graphics page 1is used. You can inde-
pendently 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 ocation of mem-
ory 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 oid one.
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Program 10:
Iearning the instrument state
Being able to save a specific instrument state is helpful when

itis needed several times in a test or measurement procedure.

You can save the instrument state by manually 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 replace them at the appro-
priate 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 recail 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 numeric values (such as
frequency and number of trace points). This function oper-
ates 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 a more thorough approach, use the learn string functions
of the analyzer and source. The learn string describes the
present instrument state and is similat o one of the internal
save /recall registers. For the analyzer, the learn string also
includes all of the global parameters, but does notinclude
limit line information. Once an instrument 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 instrument states of the HP 8757C /E
and the HP 8350B Sweep Oscillator by using their learn
string functions. If you use the HP 83408, 8341B, or 8360
series Synthesized Sweepers, perform the modification
described at the end of “Running program 10.”

Program 10 listing
10 REM $INCLUDE: ‘QBSETUP’
20 CLS

30 Maxsna¥% = 150

40  Maxswpr® = S0

50 ISC& = 7

60 Snm& = 716

70 Passihrug = 717

80 CALL IOTIMEQUT(ISCS&, 103: IF PCIB.ERR ¢»
NODERR THEN ERROR PCIB.BASERR

CALL TOABORT(ISCE&I: IF PCIB.ERR <> NOERR
THEN ERROR PCIB.BASERR

CALL IDCLEARCISC&)Y: IF PCIB.ERR <> NUERR
THEN ERROR PCIB.BASERR

A% = ®IP": GOSUB 100UTS

A% = "PTI9:%: GUSUB I00UTS

CALL TOLDCAL{Sna&): IF PCIB.ERR <» NOERR
THEN ERROR PCID.BASERR

INPUT "SET UP SYSTEM,PRESS ENTER', BS$
Match$ = CHR${10): CALL IOMATCHCISCH,
Match$, 03: IF PCIB.ERR ¢» NOERR THEN
ERROR PCI1B.BASERR

A% = "OL*™: GOSUB 100UTS

Actual% = 0

Lsna$ = SPACES(Maxsnal)

CALL IOENTERS(Sna&, Lsna$, MaxsnaZ,
ActualX)d: IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

A% = "0L*: GOSUB I00UTSP

20

100
110
120
130
140
150

160
170
180
180

200

20

210
220
230

240

250
260
270
280
290
300

310
320
330

340
350

360

370

fciuall = 0

Lswpr$ = SPACES$(Maxswpri)

CALL IDENTERS(Passthrug, Lawpr$,
Maxswpri, Actual¥): IF PCIB.ERR ¢> NOERR
THEN ERROR PCIB.BASERR

CALL TOMATCHCISC#, Match$, 13: IF PCIB.ERR
<» NMOERR THEN ERROR PCIB.BASERR

A$ = “IP“; GOSUB 100UTS

INPUT *TO RESTORE SETUP,PRESS ENTER™, B$
A$ = "Il + [snas$: GOSUB 100UTS

A% = "IL™ + Lawpr$: GOSUB 100UTSP

A% = "": GOSUB 100UTS

CALL TOLOCAL(Sna&): IF PCIB.ERR <> NOERR
THEN ERRDR PCIR.BASERR

END

100UTS: CALL IO0OUTPUTS(Sna&, AS, LENCASI)
IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

RETURN

I00UTSP: CALL I0OOUTPUTS(Passthrus, AS$,
LENCAS))

IF PCIB.ERR <> NOERR THEN ERROR
PCIB.BASERR

RETURN

Program 10 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

Call the QuickBASIC initialization file
“QBSETUP”,

Clear the computer CRT.

Define the maximum number of characters for
the analyzer learn string.

Define the maximum number of characters for
the learn string of the source.

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 systerm timeout of 10 seconds. Perform
error trapping,

Abort any HP-IB transfers. Perform error
trapping.

Clear the HP-1B interface of the analyzer.
Perform error trapping.

Preset the analyzer and the source. -

Tell the analyzer which device is controlled
through the passthru address. Address 19
belongs to the source,

Set the analyzer and source to local mode.
Perform error trapping.

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 150 contiguous binary
bytes that does not end with a cr/1f (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$”.

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
Sweep Oscillator, is 90 bytes long.

Enable character matching; this results in
termination 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 source 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 subroutne 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} 5] on the computer.
3. When the computer stops and displays:
SET UP SYSTEM, PRESS CONTINUE.

Adjust the analyzer and source to a preferred instrument
state, then press the [ENTER] key 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.

5. The computer stops and displays:
TO RESTORE SETUP, PRESS CONTINUE.

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 Sweep
Oscillator, which has a learn 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 to its variable length
learn string, To do this, change and /or add the following
lines:

40 MaxswprZ = 700

212 Lswpr0$ = SPACES$(3)

214 CALL IDENTERS{Passthru&, Lswpr0$, 3,
AetualXd: IF PCIB.ERR <> NOERR THEN ERROR
PCI1B.BASERR

MaxswprZ = 256 * ASC{MID$(Lswpr0s, 222 +
ASCIMID${Lswpr0%$, 333

ActualZ = 0

A% = PIL™ + Lawpr0$+ Lswpr$: GOSUB 100UTSP

216

218
280

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}.

Line 214 Read the 3 header bytes. Bytes 2 and 3 indicate
the number of bytes to follow.

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.

Line 230 Read the remainder of the HP 8360 learn string,

Line 280 Program the source to accept ifs learn string, then

send it. For the HP 8360, the complete iearn
string is Lswpr0$ + Lswpr$.
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Program11: guided instrument setup
with CRT graphics

As was illustrated by program 9, it is possible to utilize the
CRT of the HP 8757C/E as a plotter. This program goes one
step further by utilizing the CRT to create a simple connec-
tion 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 allow the user to toggle the state of the
CRT graphics off and on.

To use the graphics off /on capability of the HP 8757C /E,
change “BL5" 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 following
listing.

The same principle can be used to save anything stored to
disk on the HP 8757C 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 REM SINCLUDE: ‘QBSETUP’
20 CLS

30 18Ce = 7

40 Sna& = 716
50 Passihrug = 717
60 CALL IOTIMEOUTCISCS, 101);
1¥ PCIB.ERR <»HOERR THEN ERROR PCIB.BASERR
70 CALL IDABORT(1SCEY:
IF PCIB.ERR <»MOERR THEN ERRDOR PCIB.BASERR
CALL IOCLEARCISCAY:
IF PCIB.ERR <»NDERR THEN ERROR PCIB.BASERR
A$ = “IP BLA PT15": GOSUB 100UTS
AS$ = "EP; GP1,1; DEC™: GOSUB 100UTSP
A$ = ¥SP &": GOSUB I00QUTSP
FOR Col = 0 TO 25
A% = "PUsPA"™ +STR$(Col * 100
+',0sPD;PAY +STR$CCol * 1002 +%,2000;%;
GOSUR I00UTSP
NEXT Col
FOR Row = 0 TO 20
A% = Y"PU3PA 0," +STR$(Row * 100) +";PD:PA
2500, +STR$(Row * 100) +";": GOSUB
IG0UTSP
MEXT Row
A% = "GP 8%: GOSUB I00UTSP
A$ = "PU; PA 800,1600; PD": GOSUB I00UTSP
A% = "510.28,0.34; LBCONNECTION DIAGRAM"
+CHR${33: GOSUB IQOUTSP
A%$ = "PUs PA 1200,250; PD™: GOSUB 10OUTSP
A%$ = "S10.28,0.34; LBDUT™ +CHR$(33: GOSUB
I100UTSP
A$ = “PU; PA 300,800: PD: PA
1100,800,1100,1100,300,1100,300,800"
GOSUB IBOUTSP

80

80

100
110
120
130

140
150
160

170
180
190
200

210
220

230

22

2490

250

260
270
280
290
300
310
320
330
340
350
360

370
380

A$ = “PU; PA 800,800; PD; PA 800, 1100%;
GOSUB 100UTSP

A% = “PU; PA 1500,800; PD; PA 2300,
800,2300,1200,1500,1200,1500,800%: GOSUB
[oouTSsP

As$ = "PU; PA 1950,800; PD; PA 1950,1200":
GOSUB 10BUTSP

A$ = "PU; PA 875,850; PD; PA
875,500,1200,500%: GOSUB 10OUTSP

A$ = “PU; PA 1400,500; PD; PA
2050,500,2050,850%: GUSUB IDOUTSP

A$ = “PU; PA 1200,400; PD; PA
1400,500,1200,600,1200,400": GOSUB 100QUTSP
A% = *PU; PA 0,0": GOSUB 100UTSP: AS = v,
GOSUB 100UTS

CALL I0LOCAL{Sna&):

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
END

I00UTS: CALL I0OUTPUTS(Snak, A%, LENCASY)
IF PCIB.ERR <>NDERR THEN ERROR PCIB.BASERR
RETURN

T00UTSP: CALL 100UTPUTS(Passthrué, A%,
LENCAS2)

IF PCIB.ERR <>NOERR THEN ERROR PCIB.BASERR
RETURN

Program 11 explanation

Line 10

Line 20
Line 30
Line 40

"Line 50
Line 60
Line 70
Line 80

Tine90

Line 100
Line 110
Line 120

Line 130
Line 140

Call the QuickBASIC initialization file
“QBSETUP”. :

Clear the computer screen.
Assign the interface select code to a variable,

Assign the address of the HP 8757C /Etoa
variable,

Assign the passthru address of the HP 8757C/E
to a variable.

Define a system timeout of 10 seconds. Perform
error trapping,

Abort any HP-IB transfers. Perform error
frapping.

Clear the HP-IB interface of the HP 8757C/E.
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 graphics
address is always one less than the analyzer’s
HP-1B address.

Erase all graphics pages. Turn graphics page 1 on
to ensure that the graphics startin it.

Select to plot with pen 6, the lowest intensity for
the analyzer CRT.

Repeat a loop 25 times to draw vertical part of the
grid.

Draw a vertical line down the CRT screen.

End of the loop.




Line 150

Line 160
Line 170
Lirne 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

Repeat loop 20 times to draw horizontal part of
the grid.

Draw a horizontal line across the CRT.
End of the loop.

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
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.

Diraw the DUT (an amplifier.)
Move to the bottom left corner of the CRT.

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 frapping.
Return from the subroutine.

Define a subroutine that addresses the analyzer
as a plotter.

Perform error trapping.

Return from the subroutine.

Running program 11

1.

Clear the screen of the computer and type in the
program.

Press [ALT][R] [S] on the computer.

After the analyzer and source are preset, the CRT is
blantked, except for softkeys. First a grid is plotted on the
CRT, While this isn't neccessary 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 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
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 thatitis “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 8757C/E Programming Codes (1 of 2)

Code Action Code Action
Al Averaging off COCd Color adjust, one color!
AB A /B ratio measurement COTd Tintadjust, one color?
AC A/C ratio measurement? CR C/R ratio measurement?
AFd Averaging on and factor d €S Clear status bytes
ANm Adaptive Normalization on /off CTm Auto systemn calibration on /off
AR A /R ratio measurement CUm Cursor on/off
AS Autoscale CWm CW mode on/off
AZm Autozero repeat on/off of the DC detectors CX Cursor to maximum
AZ2 Autozere the DC detectors once DAd Detector A offset set tod
BA B/ A ratio measurement Did Detector B offset setto d
BC B/C ratio measurement? DCd Detector C offset set to d?
BFm Plotter buffer on /off* DEC Set default colors!
BLO Restore CRT to normal mode DFA Set disk format to ASCIH!
BL1 Blank frequency labels (secure fre%uency mode, DFB Set disk format to binary!
frequency labels cannot be restored) DHm Display Hold on/off of the active channel trace
BL2 Blank all labels DIAd Set disk HP-IB address!
BL3 Blank active channel trace DIUd Set disk unit number?
BL4 Blank softkey labels Divd Set disk volume numbert
BL5 Blank all (except user CRT graphics) DLF Delete file from disk®
BL& Blank title DMO All inputs set to DC detection
BLY Blank mode labels DM1 All inputs set to AC detection
BL8 Blank the active entry area DN Step down (decrement)
BL9 Blank the limit lines? DRd Detector R offset set to d
BLA Blank all (except user CRT graphics and D50 Display trace data in log magnitude
softkeys) 3 Display trace data in standing wave ratio (SWR)
BR B/R ratio measurement format
BTNd Overall display brightness ERO Erase all save /recall registers
BW Display the search bandwidth on the CRT? FAs Start frequency label
co Channel off FBs Stop frequency label
C1 Channel 1 on /active FDO Format data ASCI
C2 Chanrnel 2 on /active FD1 Format data binary (HP BASIC compatible)
C3 Channel 3 on/active’ D2 Format data extended ASCII
C4 | Channel ¢ on/active! D3 Format data binary (PC compatible)
CA C /A ratio measurement? FRO Logarithmic (dB} cursor format
CB C /B ratic measurement? FR1 SWR cursor format?
C1 Set channe] 1 color? FSm Step sweep on foff+3
cCz2 Set channel 2 color! 1A Input A absolute power measurement
CC3 Set channel 3 color! B Input B absolute power measurement
CC4 Set channel 4 color? IC Input C absolute power measurement?
CDm Cursor delta on/off ILs Input Learn string
CGL Set labels color? IND Initialize disk format®
CGN Set background color! i Instrument preset
CGR Set grid color! R Input R absclute power measurement
CGW Set warning label color? X External ADC input (AUX) voltage
CL Perform system configuration of detectors and Tmeasurement
channels LE Erase imit lines for active channel®
CLB Color list, black! LFA Load instrument information file from disk!
CLG Color list, green? LFC Load CRT graphics file from disk?
CLL Color list, blue’ LED Load data trace file from disk?
CLR Color list, red! LFH Load instrument information file from disk and
CLS Color list, salmon! place instrument in hold mode.#
CLW Color list, white! L¥1 Load instrument state file from disk!
CLY Color list, yellow? LFM Load memory trace file from disk?
CN Cursor o minimum LEs Enter limit test flat line data®
CORd Brightness adjust, one color! LL Store lower Hmit line into memory?
1. HP8757C oniy. 4. Revision 3.1 or above for an HP 8757C; revision 4.1 or above for an HP 8757E.
2. HP 8757C Option 00F only (detector C). 5. HF 8340, 8341, 8360 only with 8757 SYSTEM INTERFACE connected and active,
3. Limit line functions valid only for channels 1 or 2, HP 8757C only. 6. Revision 3.1 or above for an HP 8757C.
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Table 2. Alphabetical Listing of HP 8757C/E Programming Codes (2 of 2)

Code Action Code Action
LPs Enter limit test point data® PR1 Print all to monochrome printer, except softkeys
15s Enter limit test sloped line data® and CRT graphics
LTm Limit line test on /off® PR2 Print tabular display data in monochrome
Lu Store upper limit line into memory? PR3 Print tabular marker/cursor data to external
K . - printer
M I?mxrs{}lael??%(or;%maixzed data (measurement PR4 Print all to color printer, except softkeys and
iegl
MDm Modulation on /off CRT graphics
ME Display measurement data PTd Passthrough address set to d
. . R1 R/ A ratio measurement
MM Display the channel menu(main menu) .
, . R2 R/B ratio measurement
MN Display normalized data (same as M-) . 2
MOC Monochrome display? R3 R/C ratio measurement
. RCn Recall register n
MR Marker {or cursor) to reference line
_ RLd4 Reference level set to d
MSm Manual sweep mode on/off .
. RMd Service request mask settod
MU0 Display the measurement menu " . ‘s
MU1 Display the display menu RPq Reference position set to vertical divisien q
. RS Restart averaging
Mu2 Display the scale menu : , ' "
MU3 Display the reference menu sCd Set cursor to horizontal position d
MU4 Displav the cursor mentt 5Dd Scale per division set to d
MUS Display the average menu SFA Store all instrument information to disk in file!
MU6 Display the caliblition nenu SFC Store CRT graphics to disk in file!
MU7 Display the special menu SFD Store data trace to disk in file!
MUS Display the spstem menu SHI Store instrument state to disk in file!
MY Display rnem);r data SFM Store memory trace to disk in file?
MZ Maﬁu ;/1 calibraéon of DC detectors SFN Store normalized trace to disk in file!
. ' 5Kq Select softkey q: g =1t0 8
NSm Non-standard sweep mode on/off
SL Cursor search left!
ocC Output cursor value . .
oD Output trace data SM Store measurement into memory
; SN Store normalized data (measurement
OE1 Output error status of display channei — memory) into memory
OE2 Qutput ferror'statas of display channel 2 50d Smoothing set to d % of frequency span
Ol Output identity sPd Number of points set to d: d=101, 201, 401,
QX Qutput keycocie‘of last key pressed 801, 1601
OL Output learn string SR Cursor search right!
OM Output memory data 854 Cursor search value set to d'
ON Output normalized (measurement —memory) STd Reference level step size setto d
oF doat? cint ed er val AF sud Specify custom plot according to d
pe utputinterrogated parameter value xx=AF, . ;
BW, DA, DB, DC, DR, RL, RP, D, SL, SO, SP, SV Save register n ,
SR, 88, ST Swo Non-swept mode; non-swept operation
OR Output rotary knob value SW1 Swept mode; normal swept operation
{—32768 =<value=<+32767) SW2 Sweep hold mode; non-swept mode with HP-1B
05 Output status bytes bus hold off until completion of T5d
OTim Control output #1 on /off TCm Continuous Temperature Compensation on /off
CT2m Control output #2 on/off TiFs Title for file’
oV Output CW value TSd Take d sweeps, then hold display
P1 Plot channel 1 trace on external plotter up Step up (increment)
P2 Plot channel 2 trace on external plotter WKs Write softkey label
P3 Plot channel 3 trace on external plotter? WMs Write to Chax.mel memory.
P4 Plot channel 4 trace on external plotter! WTs ’\gf‘rlte t:tle, s is an ASCII string of up to 50
PA Plot all on external plotter enaraciers
PBm System interface control on /off XAs External detector cal viaue for detector A
PC Plot labels on external plotier XBs External detector cal value for detector B
PD Plot custom plot P XCs External detector cal value for detector C?
PG Plot grid on i)x ternal plotter XRs External detector cal value for detector R
1. HP8757C only. NOTES: n = decimal integer 1t0 9
2. HP 8757C Option )01 only (detector C}. d = variable length numeric
3. Limitline functions valid onty for channels 1 or 2, HP 8757C only. m == 0 foroff/1 foren
4, Revision 3.1 or above for an HP 8757C. g = unique value
s = ABCIIor binary string
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INTRODUCTION

Use these suggestions when minor problems arise with the analyzer that do notinvoive defects in the
analyzer's internal circuitry. This includes manual, system, and remote operation problems, cable
connections, and other miscellaneous problems. If help for your problem cannot be found here, see

section 8 in the service manual.

~
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MANUAL OPERATION

Line Power Problems

ifthe power switch is turned on, but all front panel LEDs remain off and the fan is notoperating, suspect
a power problem.

& Malke sure the power line cable is properly connected,

e Check that the correct line voltage is selected at the rear panel power line module. The voltage-
selector PC board must be correctly installed. Refer to section 2 for installation instructions.

¢ Make sure the correct fuse is installed in the fuse holder of the power line module. The required
fuse rating for each line voltage is listed in table 2-1, and also below the power line module on the
rear panel of the analyzer.

Error Codes

When the front panel [PRESET] key is pressed, the analyzer performs a series of self-tests before
establishing the preset conditions. If any of these tests fail, an error code from 1 through 15 is displayed
in binary form with lighted LEDs. This error code appears in two places: on the front panel in the
INSTRUMENT STATE HP-1B STATUS area, using the LEDs labeled R, L, T, and S; and on the A3 CPU
assembly, using four of the eight LEDs near the top left corner of the board. These are arranged in an
8-4-2-1 sequence with the most significant bit (8) being on the left. In many cases, an error message is
aisc shown on the CRT. The best failure indicators are the LEDs on the CPU assembly, since the front
panel LEDs wili not light in the event of a front panel failure. Table 1 is the list of error codes and most
probable cause of failure. If you encounter an error message, refer to the service manual for trou-
bleshooting.

Table 1. Summary of Error Codes

LED
H;:flzi:g g:{g ; Test Descripiion/Explanation Pro:;n.i:;?l E:;use

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, AB
1-0-1-0 10 Display interface —GSP A14, A3
1-0-0-1 9 Display interface —DRAM bus Al4
1-0-0-0 8 Display interface — DRAM download Al4
0-1-1-1 7 Display interface —DRAM cell Ald
0-1-1-0 6 Display interface —VRAM bus Al4
G-1-0-1 5 Display interface —VRBAM cell Al4
0-1-0-0 4 Display interface —Video control Al4
0-0-1-1 3 Display interface —RGB Al4
0-0-1-0 2 Interrupt test A3, A14, A2, Ad, AB
0-0-0-1 1 Other self-test failure includes: As indicated on CRT

EEROM Write Enable

Battery failure

Unexpected Keypress

Configuration Error
0-0-C-0 0 Pretest pass e
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SYSTEM OPERATION

If the anaiyzer is configured as the system controller with other instruments connected to the 8757
system interface bus, problems may occur in the configuration itself, rather than in a specific instru-
ment.

General

Press [PRESET] on each instrument (or cycle the power). In normal operation avoid pressing
[PRESET] on the source; this may cause a system lock-up.

Isolate each instrument by disconnecting and reconnecting them one at a time from the analyzer
system interface. This helps locate a problem in an instrument or its connections.

Ciecan the filter on the AC fan on the rear panel. All instrument filters should be cleaned regularly, at
least monthly. A clogged filter will cause overheating and consequent degradation of performance.

If the system cannot be controlled from the analyzer front panel, cycle the power with the LINE
switch on the analyzer, :

Be sure that the source is compatible with the analyzer. The HP 83508 Sweep Oscillator can be
used with an HP 83500-series RF Plug-in, or with an HP 86200-series RF Plug-in with an HP 11868A
Adapter. Some of these plug-ins require an external modulator for AC compatibility with the
analyzer. The HP 8340-and 8341-series Synthesized Sweepers are also compatible with the
analyzer. Refer to "Equipment Required But Not Supplied” in Chapter 1 for a complete list of
source firmware versions that are compatible with the scalar analyzer.

HP-IB Connections and Addresses

If the instrument addresses are not set corréctly, or if the HP-IB cables are not connected properly, a
system malfunction may occur.

Verify that the HP-IB cables are functional. Check for shorts and opens. Make certain that the
connectors are not damaged.

Make sure that the cables for the source and other peripherals are connected to the 8757 SYSTEM
INTERFACE connector, not the HP INTERFACE BUS connector. Only a system controller should
be connected to the HP INTERFACE BUS connector.

Make sure that the system interface is on. Whenitis off, SYS INTF OFF is shown in the status line
on the CRT.

Check that the HP-IB address of each instrument is set correctly and that no two instruments are
set to the same address. To check the expected address for each instrument in the system, press
[LOCAL]. Then press the softkey for each instrument and the HP-IB addresses will be shown on
the CRT. Check the address for each instrument and verify that they correspond to the expected
addresses.

If the addresses do not agree, change them using the local menu, or reset the HP-1B address on the
instrument itself.

HP B757C/E in Case of Difficulty
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Other Cable Connections

For most uses, the STOP SWEEP, POS Z BLANK, and SWEEP IN 0-10V analyzer outputs must be
connected to the source. Section 2 "Installation’” describes how to make these connections with the
HP 8350B Sweep Oscillator and the HP 8340- and 8341-series Synthesized Sweepers. Other connec-
tions may be necessary for different applications.

Remote Operation
Most remote operation problems occur due to improper programming.

® Check all program code for proper syntax. Ensure that the proper number of bytes are transferred
when sending of requesting data to and from the analyzer.

@ When transferring binary data, ensure that an HP 9878A Printer is not connected to the bus. This
may prevent proper transfer.

® If a printer is connected to the 8757 system interface, do not set it to send out an SRQ if the paper
runs out. If this happens, it will significantly slow system performance.

® Do not set the HP-1B address of any instrument on the 8757 system interface to a value one digit
greater or smaller than the analyzer's HP-IB address. (To do so will cause conflict with the
analyzer's passihrough address. See “‘Remote Operation” for more mforma‘tson on passthrough
addresses.)

INACCURATE OPERATION

i the analyzer is functional but you doubt the accuracy of the measurements, the problem may be with
calibration or with the modulation frequency of the input signals.

Calibration

& Make sure the system is correctly configured for the detectors connected. The system automati-
cally reconfigures whenever a detector is replaced or exchanged. Press [CAL] [CONFIG SYSTEM].
The analyzer will determine the types of detectors connected and calibrate each input.

& If you are using DC detection, make sure the detectors are zeroed to compensate for the effects of
DC drift. Press [CAL] [DC DET ZERQJ and choose manual or automatic zeroing.

#® Make sure the correct value of detector offset is entered. The status line shows which detectors
have an offset entered. Press [CAL] [DET OFFSET], and verify or change the offset values for each
detector input. Remember that instrument preset does not reset the offset values to zero.

& Forfurther information on calibration procedures, see “{CAL] Calibration Menus' in the Operating
Reference.
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Modulation Characteristics

@ |f you are using AC detection, verify that the modulation frequency of the input signals to the
detectors is 27.778 kHz =20 Hz. The ON/OFF ratic must be at least 30 dB, with an ON/OFF
symmetry of 50/50 +5%.

Sweep Speed

e [f the 8757 system interface is used, the analyzer will automatically limit the sweep speed. Without
the system interface, it is the responsibility of the user to ensure proper sweep speed.

If a problem occurs that is not solved with these suggestions, see section 8 of the service manual.

MISCELLANEOUS PROBLEMS

The foliowing paragraphs provide additional information that may clarify some analyzer features.

Alternate Sweep

The alternate sweep feature allows a device to be simultangously tested over two distinct frequency
ranges or power levels. In this mode, the analyzer displays the alternating sweep conditions at the
same time. One use for this feature is testing a filter's broadband and passband characteristics
simultaneously. This is accomplished by alternating the source state between a broadband and
narrowband frequency range. Another use is simultaneously testing an amplifier in its linear and
compressed operating regions, This is accomplished by alternating the source state between two
different power levels.

NOTE: For the alternate sweep function to operate, the analyzer's System interface must be con-
nected io the source's HP-IB interface. Also, ensure that the System Interface is turned on.

NOTE: Alternate state information cannot be saved on disk. If an attempt is made to save alternate
state, the analyzer disables the alternate sweep mode.

The foliowing procedure demonstrates how ¢ implement the alternate sweep feature.

1. Setupthe analyzer for the desired measurementonchannels1and 2(A, B, R, A/R, B/R, and so on).
Turn channels 3 and 4 off.

2. Define one of your source states as the primary configuration and the other as the secondary
{aiternate) configuration. For the above filter measurement, the broadband sweep could be defined
as the primary configuration {this will be measured and displayed on analyzer channel 1) and the
narrowband sweep as the secondary (this will be measured and displayed on analyzer channel 2).

3. Select channel 2 and set up the source for the secondary configuration.

Ea

For a normalized measurement, calibrate the system and set the analyzer to display MEAS-MEM
on channel 2.

Store this state in analyzer register 2.
Select channel 1 and set up the source for the primary configuration.

For a normalized measurement, calibrate the system and set the analyzer to display MEAS-MEM.

@ N o o

Store this state in analyzer register 1.
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9. Activate the alternate sweep function on the source and enter register 2 as the alternating register.

if implemented as described above, the source will alternate between the sweep conditions stored in
registers 1 and 2 and the analyzer will display the measurement results for both conditions.

NOTE: For more information on the alternate sweep function, refer to the HP 8757 User's Guide.
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Autozero of DC Detectors

When the analyzer is in DC detection mode, it must periodically zero its AC/DC detectors to maintain
accurate low-level measurements. When using a source connected to the 8757 system interface, you
can engage the autozero function and let the analyzer control the source power offfon sequence. In
order to preserve the front panel settings of the source, the analyzer must use save/recali register 9 on
both the source and the analyzer. Register 9 is accessed each time an autozero is performed, whether
itis forced by the operator or the autozero repeat function is engaged. Do not use register 9 for storing
other information. The information will be lost when the analyzer writes over it

Save/Recall Registers

The save/recall registers store most of the front panel settings, with a few exceptions. Some of the
system menu functions are not stored because they apply to every instrument state, rather thanto a
specific channel. The following information is stored in the save/frecall registers:

® The channel status {which channel is active, and which channels are on.)
® For all channels:
Measurement selected (A, A/R, etc.).
Display mode (MEAS, MEM, etc.).
Averaging on/off status.
Averaging factor.
Reference level.
Reference position.
Scale per division,
Smoothing on/off status.
Smoothing factor.
Detection mode (AC or DC).
Number of trace points.
Internal modulation on/off status.
Cursor onfoff status.
Cursor position.
Cursor delta on/off status.
Cursor delta position.
Cursor search value,

@ B & &% S & e
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& Adaptive normalization on/off status.
& Non-standard sweep on/off status.
@ Limit line on/off status {channels 1 and 2.1

Registers 1 through 4 also save the following:

® Trace memory at 401 points for channels 1 and 2.
® Limitline entries for channels 1 and 2.1
@ Title,

The following information applies to the entire instrument rather than the individual channels, and is not
saved:

System Interface on/off status.
Labels on/off status.

Title onfoff status.

Frequency labels on/off status.
Repeat autozero on/off status.
Color selection.!

CRT intensity.

HP-1B addresses.

Disk unit number.!

Disk volume number.!

® P ® O S OO

NOTE: Instrument-state information of an HP 8360 Series Synthesized Sweeper can only be saved or
recalled on disk with firmware Revision 3.1.

System Interface On/Off

The analyzer uses the 8757 system interface bus to control the other instruments connected to the
system interface. The 8757 system interface should be on in most applications. To verify that it is on,
check the CRT status line. SYSINTF OF F appears when the system interface is off. When the system
interface is off, the analyzer has no control or knowledge of the existence of any HP-IB instrument
connected to this interface. To turn the system interface on, press [SYSTEM] [MORE] [SWEEP MODE |
[SYSINTF ON]. '

itis important that no two instruments connected to the system interface have the same HP-IB address.
i this cccurs, the analyzer may freeze operation until the situation is corrected. “HP-IB Address
Selection” in “Installation” explains how to verify or change the addresses the analyzer is expecting.

When the system interface is off, the following analyzer system functions are not possible:

Autozero of DC detectors.

Alternate sweep.

Start/stop/cursor frequency annotation.
System save/recall and preset.

System CW and manual sweep modes.
Adaptive normalization.’

Hard copy plot and print.

Disk access.’

® ® ¢ & @ & ® &

If you try to plot or print with the system interface turned off, the analyzer will perform an instrument
preset after a few seconds.

1. HP 8757C only.

HP 8757C/E In Case of Difficulty
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Measurement-Memory—Memory

This function can only be used with ratio measurements.

Cursor Search

Search functions differ from novmal cursor operation. The cursor is updated with avery sweep [0
raflact the present ampliiude responss at the cursor frequency. i search left, search right, and
handwicth modes, the frace is put into hold after the first search, and the trace freezes on the
CRT. This makes it possibie 1o inspact the trace without it changing,

ON-SITE SERVICE — REPAIRS

On-site analyzer repair includes assembly level troubleshooting, replacement of the defective assem-
bly, and possible re-calibration. The equipment required to re-calibrate varies with the failure. The
service manual gives complete troubleshooting instructions. This guide wilt quickly resolve 90% of the
failures where error messages are displayed and other obvious failures (such as a dead A, B, or R
input). The motherboard must be functional, with no opens or shorts. This guide is organized by error
code or error message. Error 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 voitmeter 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:
@ |fthe A1, A2, A5, AB, A11, A13, or A14 assemblies are repiaced, perform no adjustments.

& [fthe A3, Ad, A7, A8, A9, or A10 assemblies are replaced, regenerate the cal constants with the HP
11613A/B.

e [fthe 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 aithough the intensity levels may vary slightly
from the previous display.

e |f the A4 ADC board is replaced, check the DAC gain adjustment with a DVM. Use this following
procedure after the analyzer has warmed up:

In Case of Difficulty HP 8757C/E



1. Connect DVM LO to A4TP4 (AGND) and DVM Hi to A4TP2 (DAC). Both test poinis and A4R6 are
accessible without removing the A4 assembly cover.

2. Presetthe 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 DACVOLTAGE 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
A4RB {DAC ADJ) to bring the difference within specification.

5. Repeat steps 3 and 4 until this difference is attained.

MAIN ERROR CODES

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.

Error Code 12:

Failure: One or more of the power supplies have failed. First check all fuses. Remove boards one
at a time (except the A3 CPU board), and cycie the power each time to check for board
shorts. If none of these solve the problem, reptace the A12 power supply board.

Equipment required: DVM {if the A12 is replaced.)

Error Code 11:

Failure: The A3 CPU cannoi communicate with the A6 board via the instrument bus. Either the A3,
the A8, 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. I it does, replace all the boards that were removed, remove
the A6 board, and close switch A331-D. This will bypass all self tests. If the instrument
then seems to perform normally {locally), the problem is with the AB board; if it does not
perform normally, the problem is with the A3 board.

Equipment required: HP 11613A/B (if the AJ is replaced.)

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 A14 board caused the failure. No test equipment or re-
calibration is required,

HP 8757C/E In Case of Difficulty
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Error Codes 9 through 3:

Failure: All these error codes relate to the A14 display interface board. Reptacement of this board
should cure the problem. No test equipment or re-calibration is required.

Error Code 2:

Faiiure: 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, AB, or A14 boards. The problem could
also be on the motherboard. Extensive troubleshooting is required to isolate this prob-
lermn. Either substitute known working boards for those listed, or refer to the service
manual for further information.

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 VERIFY

RAM: Replace the A3 CPU board.

® Instrument Bus: See error code 11.

®# Display Bus: See error code 10.

® Timer: Replace the A3 CPU board.

® ADC Measurement: Check the +/-15V power supplies for accuracy. If OK, replace the A4 board.
e ADC Bit Check: Same as ADC Measurement.

® DAC Bit Check: Same as ADC Measurement.

e Sweep Compare: Same as ADC Measurement.

@ Detector Control: Same as ADC Measurement.
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OTHER TESTS

EEROM Write Enabled: Ciose switch A351-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 A1 or the A2 board.

Configuration Error: This generally does not indicate a failure. Contact your local HP sales or service
office for more information.

Other Problems

®

Default calibration table used on A, B, C, or R: This indicates a need to recalibrate using the HP
11813A/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 tc see if the problem follows the board. Be sure to replace the boards
in their original position. tf the problem does not follow the board, itindicates a problem with the Ad
ADC board.

Failure 10 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 cutput
should be about -+ 6.4 voits DC. When the modulator drive is on, the output voltage should be about
8voits AC. Failure toturn onis probably caused by the A5 board, but could also be caused by the A3
CPU board.

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 ERRCR

Adr Error

Code Err

Zero Div

Chk Instr

Trap Instr

Priv violation
Trace

— 1010 emulator
~ 1111 emuiator
Processing Error

HP 8757C/E In Case of Difficulty
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ON-SITE SERVICE — CALIBRATION

Calibration can be quickly and easily performed with the HP 11613A or 11613B calibrator. An HP 8600
series 200 or 300 computer with a compatible disk drive is also required. The software provided with
the HP 11613 inciudes both 3.5 inch and 5.25 inch formats. Follow instructions provided with the HP
11613. Only software revision 3.0 should be used with the HP 8757C/E. No other calibration is required.
The entire process (except for the analyzer warm-up) takes less than 15 minutes.
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Recent advances in measurement capabilities have made connectors and connection techniques
more important than ever before. Damage {0 the connectors on calibration and verification devices,
and on test ports, cables, and other devices also represents an increasing burden in downtime and
expense.

This publication, the Hewlett-Packard Microwave Connector Care Manual, is an inclusive general
reference. lis purpose is to help you get the best performance from all coaxial microwave connectors
regardless of type or application: to know what to look for when cleaning and inspecting them, in
order t0 preserve their precision and extend their life; and o make the best possible microwave
connections, improving both the accuracy and repeatability of all of your measurements, saving both
time and money.

Part One provides general information that applies to all connector types and gives Hewlstt-Packard’'s
recommendations on:

# handling and storing microwave connectors
preventing electrostatic discharge
inspecting microwave connectors visually for damage, dirt, and contamination
cleaning microwave connectors using compressed air and, if required, a ¢leaning solvent
inspecting microwave connectors mechanically, using precision connector gages, and

® & & ® &

making connactions with microwave connectors.

These general recommendations are summarized in Hewlett-Packard Application Note 326,

Principles of Microwave Connector Care. One copy of this summary is also included with each copy
of this Microwave Connector Care Manual, bound separately for easy removai. Besides the text, it
includes a quick-reference card suitable for bench use. Additional coples are available by contacting
your local Hewlett-Packard representative.

Part Two of the present manual provides detailed information on each main connector type. it reviews
the information in Part One that applies to each connector type, and it explains special points about
cleaning, mechanical inspection, connection, and disconnection that apply to individual connector
types. it also gives the critical mechanical dimensions of each connector interface.

Your comments on all Hewlett-Packard publications are welcome. For your convehnience, a Reader
Comment Sheet is included, postage paid in the United States.

General Introduction
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_Part One - Principles of Connector Care

INTRODUCTION

Dimensicns of microwave connectors are small and some of the mechanical tolerances are very
precise, on the order of a few ten-thousandths of an inch. Seemingly minor defects, damage, and dirt
can significantly degrade repeatability and accuracy. In addition, the mating surfaces of most preci-
sion connectors are gold, plated over a beryllium-copper alloy. This makes them very suscepfible to
machanical damage, due to the comparative softness of the metals.

Part One of this Hewlett-Packard Microwave Connector Care Manual provides general information
that applies to all connector types. It gives Hewleti-Packard’'s recommendations on handling and
storage of alt microwave connectors, on visual and mechanical inspection of connectors using a
connector gage, and on making connections.

Among the most important general recommendations made in Part One of this manual are these:

® microwave connectors must be kept clean and the mating plane surfaces protected
from harm during storage; never store connectors loose in a box or a drawer

# connectors should be inspected visually before every connection and damaged
connectors discarded immediately '

® connectors should be cleaned first with compressed air; if a solvent must be used,
pure liquid Freon is the best

® solvent should never be sprayed into a connector; use a cotton swab or lint-free cloth
and the least amount of solvent possible; avoid wetting plastic support beads with
solvent .

& connectors should be inspected mechanically, using a connector gage, before being
used for the first time and periodically after that

# in making a connection, the connectors should be aligned carefully, a preliminary
connection made lightly by turning the connector nut (only) to pull the connectors
together, and the final connection made using a torgque wrench

# connections and disconnections should never be made by screwing one connactor
into the other; this is extremely harmful and can occur whenever the device body
rather than the connector nut alene is turned.

Part Two of this manual provides detailed information on each main connector type, repeating and
expanding upon key points presented in Part One.

Introduction 3




HANDLING AND STORAGE

Keep connectors clean.

Do net touch the mating plane surfaces.

Do not set connectors contact-end down.

Before storing, extend the sleeve or connector nut.
Use plastic end caps over the mating plane surfaces.
Never store connectors loose in a box or a drawer.

® & ® ® @ @

Microwave connectors must be handled carefully, inspected before use, and when not inuse stored in
a way that gives them maximum protection.

Avoid touching the connector mating plane surfaces and avoid setting the connectors contact-end
dowr: on any hard surface. Natural skin oils and microscopic particles of dirt are easily transferred to
the connector interface and are very difficult to rernove. Damage to the plating and to the mating plane
surfaces occurs readily when the interface comes in contact with any hard surface,

Never store connectors with the contact end exposed. Plastic end caps are provided with all Hewlett-
Packard connectors, and these should be retained after unpacking and placed over the ends of the
connectors whenever they are not in use. Extend the threads of connectors that have a retractable
sleeve or sliding connector nut. Then put the plastic end cap over the end of the connector.

Above all, never store any devices lcose in a box or in a desk or a bench drawer. Careless handling of
this kind is the most common cause of connector damage during storage.

Calibration and verification devices and test fixtures shouid be stored in a foam-lined storage case,
and protective plastic end caps should always be placed over the ends of all connectors.

Cables should be stored in the same shape as they have when they are used - they should not be
straightened - and plastic end caps should be placed over both connectors.

Figure 1 summarizes these Hewlett-Packard recommendations on handling and storing devices that
have microwave connectors.

HANDLE AND STORE CONNECTORS CAREFULLY

NEVER PLACE CONNECTORS EXTEND THREADS FULLY,
CONTACT-END DOWN USE PLASTIC END CAPS

& Use foam-iined storage cases if available
® Never store devices ioose in a box or in a desk or bench drawer

Figure 1. Handling and Storage

Handling and Storage




ELECTROSTATIC DISCHARGE

® Wear a grounded wrist strap.
¢ Use an anti-static mat.

¢ Discharge stalic electricity from your body and from all devices
before making connections or cleaning connectors.

Protection against electrostatic discharge is essential before cleaning or inspecting connectors
attached to any static-sensitive circuits (such as those found in bridges and detectors) or to test ports
which may be connected to similar circuits.

Static electricity builds up on the body and can easily damage sensitive internal circuit elements when
discharged by contact with the center conductor. Static discharges too small to be felt can nev-
ertheless cause permanent damage. Devices such as calibration componenis and devices under test
can also carry an electrostatic charge.

Always install a grounded anti-static mat in front of the test equipment and wear the grounded wrist
strap attached to it. Such a mat, including instakliation hardware and a grounded wrist strap, is avail-
able as HP Part Number 85043-80013.

in addition, before cleaning, inspecting, or making any connection to a static-sensitive device or test
port, ground yourself - for example by grasping the grounded, outer shell of the test port briefly, as
shown in Figure 2.

Also discharge static electricity from all devices before connecting them by touching the device briefly
10 the outer shell of the test port or to ancther exposed ground. This will discharge any static elec-
fricity on your body or the device and protect the circuitry of the test equipment.

AVOID ELECTROSTATIC DISCHARGE

® Wear a grounded wrist strap.
® Use an anti-static mat.

& Ground yourself to discharge static electricity.
Also discharge all devices before connecting them.

Figure 2. Electrostatic Discharge

Electrostatic Discharge
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VISUAL INSPECTION

¢ Inspect all connectors carefully before every connection.
¢ Look for meial pariicles, scraiches, dents.
¢ HNever use a damaged connector.

Visual inspection and, if necessary, cleaning should be done every time a connection is made. Metal
and metal by-product particles from the connecior threads often find their way onto the mating plane
surfaces when a connection is disconnected, and even one connection made with a dirty or damaged
connector can damage both connectors beyond repair.

Magnification is helpful when inspecting connectors, but it is not required and may actually be mis-
leading. Defects and damage that cannot be seen without magnification generally have no effect on
glectrical or mechanical performance. Magnification is of great use in analyzing the nature and cause
of damage, and in cleaning connectors, but it is not required for inspection.

Obvious Defects or Damage. Examine the connectors first for obvious defects or damage:
badly worn plating, deformed threads or bent, broken, or misaligned center conductors. Connector
nuts should move smoothly and be free of burrs, loose metal particles, and rough spots. immediately
discard, or mark and send away for repair, any connector that has obvious defects like these.

Mating Plane Surfaces. Next concentrate on the mating plane surfaces. Flat contact between
the connectors at all points on their mating plane surfaces is required for a good connection. There-
fore, particular attention should be paid to deep scratches or dents, and to dirt and metal or metal by-
product particles on the connector mating plane surfaces.

Also look for bent or rounded edges on the mating plane surfaces of the center and outer conductors
and for any signs of damage due to excessive or uneven wear or misalignment.

Light burnishing of the mating plane surfaces is normal, and is evident as light scratches or shallow
circular marks distributed more or less uniformly over the mating plane surface. Other small defects
and cosmetic imperfections are also normal. None of these affect electrical or mechanical
performance.

If a connector shows deep scratches or dents, particles clinging to the mating plane surfaces, or
uneven wear, clean it and inspect it again. Damage or defects of these kinds - dents or scratches
deep enough to displace metal on the mating plane surface of the connector - may indicate that the
connector itself is damaged and should not be used. Try to determine the cause of the damage before
making further connections.

Precision 7mm Connectors. Precision 7mm connectors, among them APC-79 connectors,
should be inspected visually with the center conductor collets in place, and whenever the collet has
been removed. (APC-7 is a U.S.-registered trademark of the Bunker Ramo Corporation.)

The collet itself should be inspected for edge or surface damage and for any signs that the spring
contacts are bent or twisted. If they are, replace the collet. When the collet has been re-inserted, verify
that it springs back immediately when pressad with a blunt plastic rod or with the rounded plastic
handle of the collet removing tool. Never use a pencil or your finger for this purpose.

Sexed Connectors. On sexed connectors, especially precision 3.5mm (APC-3.5) and SMA con-
nectors, pay special attention to the female center conductor contact fingers. These are very easily
bent or broken, and damage to them is not always easy to see. Any connector with damaged contact
fingers will not make good electrical contact and must be replaced.

Visual Inspection




Ecratches

Light burnishing of the mating plane surfaces is normal, and it consists of uniform, shallow, concentric
scratches distributed more or less uniformiy over the plated surface. These are caused by the normal
slight rotation of the mating planes against one another as the connection is made and generally do
not affect performance.

Deep scratches are caused by individual hard particles, generally metal or metal by-product particles,
or burrs left from machining, sliding across the mating plane surface and displacing metal in the same
way as a plow moves dirt.

Deep scratches running concentrically (as do the grooves in a phonograph record) generally indicate
that one or both of the connector mating plane surfaces was not perfectly clean when the connection
was made, or that the one of the connectors has a burr or high spot somewhere on its surface. Deep
scratches running across the mating plane surface are generally the result of rough handling during
connection, disconnection, or storage.

On gold plated connectors, any scratch that goes through the gold plating to the beryllium copper
underneath is a possible source of trouble. Inspect the scratch carefully under magnification to see
whether the scratch has left a high spot of pushed-up metal on the mating plane surface. If it has, do
not use the connector. It will only damage other connectors it is mated to, by cutting into the plating.

If all of the metal displaced in the scratch has been removed or has worn away, and no high spots
remain, the connector may still be usable. Full, flat circular contact between the mating plane surfaces
will not occur, but the connection may still be satisfactory for most purposes.

Dents

Dents occur most often on the outside edges of mating plane surfaces, and under magnification they
took like small craters or valleys. Metal is pushed outward and upward from the point of impact.

Sometimes dents are caused by careless handling or assembly of connectors during manufacture.
Much more often, however, they are caused by dirt or metallic particles being pressed into the mating
plane surface, either during connection or while the connector is notin use. Even an apparently clean
work surface may have particles on it large and hard enough to dent or scratch a connector if any
pressure is applied. Dents are also caused by sudden, sharp, metal-to-metal impact, as occurs most
often when a connector is dropped or another metal part is bumped against it.

Connectors that have dents anywhere on the mating plane surfaces will not make perfect contact, and
the raised edges will dent any connectors they are mated to. Unless the damage is very slight, all such
connectors should be replaced.

Metal and Metal By-Product Particles

Metal and metal by-product particles such as metallic salis on the connector mating plane surfaces
are the most common kinds of dirt found on connectors, and these particies can be extremely damag-
ing. They are very hard and can quickly scratch or dent the gold plating on connectors they are mated
to.

Metal and metal by-product particles originate most often on the connector nut threads, and if such
particles are found, the connector should be cleaned completely. First clean and re-inspect the con-
nector nut threads, then clean the mating plane surfaces and blow the entire connector dry with
compressed air. Detalls on cleaning appear in the next section of this Microwave Connector Care
Manual.

Particle contamination can also result from setting the connectors contact-end down on a work
surface, even on one that appears to be clean, and from touching the mating plane surfaces, even
with clean hands. Particles left behind after cleaning, for example fibers from cleaning swabs, can
generally be removed by blowing the connector dry with ¢lean compressed air.

Visual Inspection
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CLEANING

Try compressed air first.

¢ if a solvent is necessary, use pure liquid Freon.
Clean very dirty connectors with pure isopropanol.
Other solvents should not be used.

& Use the least amount of solvent possible, and avoid wetting any
plastic paris in the connectors with the solvent.

¢ Never spray solvent directly into a connector.
¢ GCheck solvents perigdically for contamination.

Careful cleaning of all connectors is essential to assure long, reliable connector life, to prevent acci-
dental damage to connectors, and to obtain maximum measurement accuracy and repeatability. Yet it
is the one step most often neglected or done improperly.

Supplies recommended for cleaning microwave connectors are shown in Figure 3. Cotton swabs are
the most useful generally, for cleaning connector threads and mating plane surfaces. A lint-free
cleaning cloth is useful for cleaning precision 7mm connectors and the interior surfaces of all connec-
tors.

Compressed Air

Always use protective eyewear when using compressed air, even if the source is a small
pressurized can.

Loose particles on the connector mating plane surfaces can usually be removed with a quick blast of
compressed air. This is very easy to do and should always be tried first. Clean air cannot damage the
connectors or leave particles or residues behind.

Any source of clean, dry, low-pressure compressed air can be used if it has an effective oil-vapor filter
and liquid condensation trap placed just before the outlet hose. The hose nozzle should be grounded
to prevent electrostatic discharge, and the air pressure set for a very low velocity (< 60 psi). High-
velocity air can cause undesirable electrostatic effects when directed into a connector.

But the easiest method is to use compressed air (actually compressed Freon) from a small pres-
surized can. This is available as HP- Part Number 8500-2503, and the stream of air can be directed
exactly where it is wanted through a plastic (not metal) nozzle. No hoses or other connections are
nesded.

Hold the can upright, to avoid spraying liquid along with the vapor. The liquid {propellant} will not
damage the connectors. But rapid vaporization and expansion of the liquid as it escapes from the end
of the plastic tube can cool the connector very rapidly. The undesirable result is that water vapor from
the atmosphere condenses on and inside the the connector, and sometimes the interior support bead
may be cracked or shift position.

If liquid is accidentally sprayed onto a connector, immediately move the air source away from the
connector and purge the liquid from the plastic tube with more vapor. When the tube is empty, spray
the connector with vapor from a distance of about 6 inches (15 cm) to evaporate any condensation.
Then allow the connector to return to normal room temperature before using it. If the bead has
cracked or shifted position, the connector will have to be repaired or replaced.

Cleaning




Cleaning Solvents

Use solvents only in well ventilated areas. Avoid prolonged breathing of solvent vapors and con-
tact of solvenis with the skin.

Dirt and stubborn contaminants that cannot be removed with compressed air can often be removed
with a cotton swab (HP Part Number 8520-0023) or lint-free cleaning cloth (HP Part Number
9310-4242) moistened with a sclvent,

Use the least amount of solvent possible, and avoid wetting any plastic parts in the connectors
with the solvent.

Recommended Solvents. Generally, pure liquid Freon (trichlorotrifluoroethane), available as HP
Part Number 8500-1251, is the best solvent for cleaning microwave connectors. It is chemically inert
and evaporates cleanly, without leaving a residue or film.

Very dirty connectors can be cleaned with isopropanol. Be aware that isopropanol quickly absorbs
water from the atmosphere, however. Water applied to connectors even in this way takes a long time
to evaporate and until it evaporates may resuit in a loss of measurement repeatability. Use at least 92
per cent isopropanol and a very small container, and replace the supply often.

Other solvents, including types of liquid Freon and isopropanol that contain additives, should not
be used.

Acetone, methanol, denatured alcohol, and chlorinated hydrocarbons such as trichloroethylene
{TCE}, are all harmful to the plastic dielectric support beads in microwave connectors. Alcohols such
as ethanol or isopropanol are less harmful than methanol but are not always easy to obtain in suffi-
ciently pure form. Ethanol is often denatured with methanol; isopropanol, especially in the common
form of rubbing alcohol, often contains large amounts of water and additives such as glycerine, oils,
and perfume. Pure liquid Freon is inexpensive, it is easy to obtain and use, and with very few excep-
tions is not harmful to plastic parts.

COMPRESSED “AiR” LiQUID FREON
HP Part Number 8500-2503 HP Part Number 8500-1251

COTTON SWABS LINT-EREE CLEANING CLOTH
HP Part Number 8520-0023 HP Part Number 9310-4242

Figure 3. Recommended Cleaning Supplies

Cleaning
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Using Scoivents. Whichever solvent is used, always use the least amount of solvent possible, and
carefully avoid wetting the plastic support bead inside the connector and biow the connector dry
immediately with a gentle stream of compressed air. Support beads are easily damaged by solvents.

Use sclvents in liquid rather than spray form. if a spray must be used, always spray the solvent onto a
cloth or swab, never directly into a connector.

Check the solvent periodically for contamination by pouring a few drops of the solvent onto a clean
glass plate or microscope slide and letting it evaporate. Then examine the glass in reflected light. It
should be perfactly clean and free of residue. if it is not, do not use solvent from that container.

Cleaning Technique

In cleaning connectors, apply a very small amount of solvent to a cotton swab or a lint-free cleaning
cloth. Then clean the connector as gently as you can, Do not apply solvent directly to the connector,
for exampie from a spray can, because this can lead to excessive cooling of the connector as the
excess solvent evaporates.

Cleaning Connector Threads. Clean the threads of the connectors first. Every time a connec-
tion or a disconnection is made, a small amount of metal wears off of the threads, and this metal often
finds its way onto the mating plane surfaces of the connectors.

Use a cotton swab and pure liguid Freon to scrub all connector threads. Allow the solvent to evapo-
rate and then blow the threads dry with a gentle stream of clean, low-pressure compressed air.

Cleaning the Connector Mating Plane Surfaces. When the connector threads have been
cleaned, apply a small amount of solvent to a new swab and clean the mating plane surfaces. If the
connector is a precision 7mm connector, this should be done first with the center conductor collet
removed.

Use very short horizontal or vertical strokes (across the connector), and the least pressure possible,
to avoid damaging the center conductor. This is especially necessary when when female connectors
are being cleaned, to avoid snagging the cleaning swab on the center conductor contact fingers. An
iluminated magnifying glass is very helpful in making these small areas easy to see.

Cleaning Connectors on Static-Sensitive Devices. Cleaning connectors attached o static-
sensitive circuits, test set connectors for example, requires special care to avoid static discharge.
When cleaning such connectors (Figure 4), always wear a grounded wrist strap and before touching
the connector itself (even with a plastic swab) discharge static electricity to ground. This is easily done
by grasping the outer shell of the test port briefly. These precautions will prevent electrostatic dis-
charge (ESD) and possible circuit damage.

Cleaning



CLEAN CONNECTORS CAREFULLY

Try ciean compressed "air’”’ (Freon) first,
if solvent is necessary, use pure liguid Freon.

Use as little solvent as possible, and avoid wetting plastic
connector parts.

Ciean connector threads first.

Clean hard-to-reach areas by wrapping lint-free cloth around a
thin wooden or plastic rod.

® After cleaning them, blow connectors dry with clean compressed

“air’’ (Freon).

CLEANING CONMNECTORS ON STATIC-SENSITIVE DEVICES

COGMPRESSED  LIQUID COTTON GROUNDED

AIR

FREON SWAB WRIST STRAP

Figure 4. Cleaning Microwave Connectors

Cleaning
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Gleaning Interior Surfaces. Interior surfaces, especially on 3.5mm connectors, are very difficult
o reach, and it is easy to damage connectors in trying to clean them. The openings are very small, and
generally the center conductor is supported only at the inner end, by a plastic dielectric support bead.
This makes it very easy to bend or break the center conductor.

One suitablie method (Figure 5) is to cut off the sharp tip of a round wooden toothpick and then to wrap
it with a single layer of lint-free cleaning cloth.

A round wooden toothpick or a very small diameter wooden rod is required: metal must never be used
(it will scratch the plated surfaces), and in cleaning precision 3.5mm connectors the diameter must not
exceed 0.070 in. (1.7 mm). The wooden handle of a cotton swab, for example, is too large for this
purpose. Even though the handle can sometimes be inserted into the connector, even when wrapped
in lint-free cloth, movement of the handie against the center conductor can exert enough force on the
center conductor to damage it severely.

Moisten the cloth with a small amount of cleaning solvent and carefully insert it into the connector to
clean the interior surfaces. Use an illuminated magnifying glass or microscope 1o see clearly the
areas you wish o clean. :

Precision 7mm Connecters. When precision 7mm connectors have been cleaned with the can-
ter conductor collet removed, insert the collet and clean the mating plane surfaces again.

When the connector is attached to a small component, or to a cable or calibration of verification
standard, the easiest way to do this is to put a lint-free cleaning cloth flat on a table and fo puta drop or
two of cleaning solvent in the center of the cloth (Figure §). Note that it is not necessary to remove the
collet in order to use this cleaning method. Retract the connector sleeve threads so that the connector
interface is exposed. Then gently press the contact end of the connector into the cloth moistened with
solvent and turn it.

Dirt on the connecior interface will be scrubbed away by the cloth without damaging the connactor.
Blow the connector dry with a gentle stream of compressed air. Keep the cloth in a plastic bag or box
so that it does not collect dust or get dirty when not in use.

This cleaning method can be adapted even for fixed connectors such as those attached to test ports.
Simply fold the cloth info several layers of thickness, moisten it, press it against the connector inter-
face, and turn it to clean the connector. Blow the connector dry with a gentle stream of compressed
air.

Drying Connectors. When you have cleaned a connector, aiways be sure that it is completely dry
before reassembling or using it. Blow the connector dry with a gentle stream of clean compressed air
and inspect it again under a magnifying glass to be sure that no particles or solvent residues remain.

Cleaning



CLEANING INTERIOR SURFACES

CLEANING PRECISION 7mm CONNECTORS

® Put a drop or two of cleaning solvent in the center of a lint-free
cleaning cloth.

# Retract the connector sleeve threads. Press the contact end of the
connector into the cloth and turn it

#® Removing the collet is not necessary.

& Blow the connector dry with a gentle stream of compressed air.
® Keep the cloth clean in a plastic bag or box when it is not in use.

Figure 3. Cleaning Interior Surfaces and Precision 7mm Connectors

Cleaning 13
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MECHANICAL INSPECTION: CONNECTOR GAGES

® Inspect connectors mechanically, using a connecior gage, before
they are used for the first time and periodically afier that.

s Use the correct gage type and gage calibration block for the
connector being gaged.

® inspect, clean, and zero the gage before using it. Check the zero
setting again before each measurement.

¢ Connector specifications depend on the device. Consult the
mechanical specifications provided with the connector or the
device itself to determine whether it is within specification.

Even a perfectly clean, unused connector can causs trouble if it is mechanically out of specification.
3Since the critical tolerances in microwave connectors are on the order of a few ten-thousandths of an
fnch, using a connector gage is essential.

Before using any connector for the first time, inspect it mechanically using a connector gage. How
often connectors should be gaged after that depends upon usage.

In general, connectors should be gaged whenever visual inspection or electrical performance sug-
gests that the connector interface may be out of specification, for example due to wear or damage.
Connectors on calibration and verification devices should also be gaged whenever they have been
used by someone else or on another system or piece of equipment.

Precision 3.5mm and SMA connectors should be gaged relatively more often than other connectors,
owing to the ease with which the center pins can be pulled out of specification during disconnection.

Connectors should also be gaged as a matter of routine — after every 100 connections and disconnec-
tions initially, more or less often after that as experience suggests.

Mechanical Specifications

The critical dimension to be measured, regardless of connector type, is the position {generally, the
recession or setback) of the center conductor relative to the outer conductor mating plane. See
Figures & through 9.

Mechanical specifications for connectors specify a maximum distance and a minimum distance that
the center conductor can be positioned behind (or, in female Type-N connectors, in front of) the outer
conductor mating plane.

Nominal specifications for each connector type exist. But the allowable tolerances {and sometimes
the dimensions themselves) differ from manufacturer to manufacturer and from device to device.

Therefore, before gaging any connector, consult the mechanical specifications provided with the
connector or the device itself.

Mechanical Inspection



Precision 7nm Connectors. In precision 7mm connectors (Figure 6), contact between the cen-
ter conductors is made by spring-loaded contacts called collets. These protrude slightly in front of the
outer conductor mating plane when the connectors are apart. When the connection is tightened, the
collets are compressed into the same plane as the outer conductors.

For this reason, two mechanical specifications are generally given for precision 7mm connectors: the
maximum recession of the center conductor behind the outer conductor mating plane with the center
conductor collet removed,; and a minimum and maximum allowable profrusion of the center conductor
coflet in front of the outer conductor mating plane with the collet in place.

The center conductor collet should also spring back immediately when pressed with a blunt piastic
rod or with the rounded plastic handle of the collet removing tool.

With the center conductor collet removed, no protrusion of the center conductor in front of the
outer conductor mating plane is ever allowable, and sometimes a minimum recession is required.
Consult the mechanical specifications provided with the connector or the device itself,

PRECISION 7mm CONNECTOR
CENTER CONDUCTOR COLLET IN PLACE

a___-% ,

QUTER
CONDUCTOR l— COLLET
MAT | NG PROTRUS ION
PLANE —o»

Figure 6. Precision 7mm Connector
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Type-N Connectors. Type-N connectors differ from other connector types in that the outer con-
ductor mating plane is offset from the mating plane of the center conductors (Figure 7). The outer
conductor sleeve in the male connector extends in front of the shoulder of the male contact pin. When
the connection is made, this outer conductor sleeve fits inio a recess in the female outer conductor
behind the piane defined by the tip of the female contact fingers.

In Type-N connectors, the position of the center conductor in the male connector is defined as the
position of the shoulder of the male contact pin - not the position of the tip. The male contact pin slides
into the female contact fingers and electrical contact is made by the inside surfaces of the tip of the
female contact fingers on the sides of the male contact pin.

Hence the critical mechanical specifications of Type-N connectors are a maximum protrusion of the
female contact fingers in front of the outer conductor mating plane and a minimum recession of the
shoulder of the male contact pin behind the outer conductor mating plane.

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. This decreases the total center
conductor contact separation and should be monitored carefully.

No Type-N connector should ever be used when there is any possibility of interference between
the shoulder of the male contact pin and the tip of the female contact fingers when the connectors
are mated. In practice this means that no Type-N connector pair should be mated when the separa-
tion between the tip of the female contact fingers and the shoulder of the male contact pin could be
less than zero when the connectors are mated. Gage Type-N connectors carefully to aveid
damage. '

78Q Type-N Connectors. 750 Type-N connectors differ from 50Q Type-N connectors most
significantly in that the center conductor, male contact pin, and female contact hole are all smalier.
Therefore, mating any male 5002 Type-N connector with a female 750 Type-N connector will destroy
the female 75Q connector by spreading the female contact fingers apart permanently or even break-
ing them.

if both 75Q2 and 50Q Type-N connectors are among those on the devices you are using, mark the
750 Type-N connectors 1o be sure that they are never mated with any 500) Type-N connectors.

TYPE-M CONNECTORS
MALE FEMALE
i
!
w T
RECESSION OF ra—- QUTER PROTRUSION ha— QUTER
MALE CONTACT CONDUCTOR OF FEMALE CONDUCTOR
PIN SHOULDER —em MATING CONTACT MAT | NG
PLANE FINGERS o] FLANE

Figure 7. Type-N Connectors
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SMA and Precision 3.5mm Connectors. Because of their smaller size, SMA and precision
3.5mm connectors can be used at higher frequencies than 7mm and Type-N connectors can. Both
types are in common use today.

SMA connectors (Figure 8) are low-cost connectors generally used up to about 23 GHz. A solid plastic
dielectric separates the center and cuter conductors. Pracision 3.5mm connectors, also known as
APC-3.5 connectors, are precision air-dielectric connectors that will mate with SMA connectors. They
offer much greater repeatability of connection than SMA connectors do, and for this reason they are
widely used on electronic test equipment. Precision 3.5mm connectors can be used up to about 34
GHz.

Both SMA and precision 3.5mm connectors are sexed connectors. The male contact pin slides into
the female contact fingers and electrical contact is made by the inside surfaces of the tip of the female
contact fingers on the sides of the male contact pin. The mechanical specifications for both SMA and
precision 3.5mm connectors give a maximum and a minimum recession of the shoulder of the male
contact pin and a maximum and a minimum recession of the tip of the female contact fingers behind the
outer conductor mating plane.

No protrusion of the shoulder of the male contact pin or of the tip of the female contact fingers in
front of the outer conductor mating plane is ever aliowable, and sometimes a minimum recession
(other than zero) is also required. Consult the mechanical specifications provided with the connec-
tor or the device itself.

Mechanical Inspection
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SMA CONNECTORS

MALE FEMALE

OUTER CONDUCTOR
- MATING PLANE

Figure 8. SMA Connectors

PRECISION 3.5mm CONNECTORS

MALE FEMALE

> =

OUTER CONDUCTOR
pagee MAT ING PLANE —#

Figure 9. Precision 3.5mm Connectors
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Types of Gages

A different connector gage is required for each type of connector. Sexed connectors require two
gages, male and female, or (in the case of Type-N connectors) a single gage and male and female
adapter bushings, and every connector gage requires a gage calibration block for zeroing the gage.
Connector gages for precision 7mm connectors aiso require an aligning pin and pin wrench in order to
measure the center conductor depth of beadless airlines with the centering pin removed.

Care is necessary in selecting a connector gage to measure microwave connectors. Some gages
have a very strong gage plunger spring - strong enough, in some cases, to push the center conductor
back through the connector, damaging the device itself. Other gages may compress the center con-
ductor collet in precision 7mm connectors during the measurement, giving an inaccurate reading
when the coliet protrusion is measured.

Connector gage kits containing gages recommended for microwave connectors and all of the other

items required are included in many Hewlett-Packard calibration kits, and they are also available
separately. Part numbers are giver in Table 1.

Table 1. Recommended Connector Gages

Connector Type Manufacturer’'s ' HP Part
yp Part Number Number
Precision 7mm
Gage Kit = 12501875
Gage MMC 289-D-008 or '
: Starrett 81-11-624
Calibration Block MMC 028-2
Aligning Pin MMC 024-4
Pin Wrench MMC 024-5
Precision 3.5mm
Gage Kit - 1250-1862
Maie Gage MMC A034B-M
Female Gage MMC AQ34B-F
Calibration Block MMC 027-3
Type-N
Gage Kit 85054-60024
SMA
Gage Kit MMC A-027A
MMC = Maury Microwave Corporation,

Cucamonga, Caiifornia 91730
714-8987-4715 TWX: 910-581-3408

Athol, Massachusetts 01331

Telephone:
Starrett = L. S. Starrett Company,

Telephone: 617-249-3551 TWX: 710-390-0271

8610 Helms Avenue,

Mechanical Inspection
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Using Connector Gages

Before a connector gage is used, it must be inspected, cleaned, and zeroed.

inspecting and Cleaning the Gage. Inspect the connector gage and the gage calibration block
carefully, exactly as you have inspected the connector itself, and clean or replace them if necessary.
Birt on the gage or the gage calibration block will make the gage measurements of the connectors
inaccurate and can transfer dirt to the connectors themselves, damaging them during gaging or when
the connection is made.

Zeroing the Gage. Zero the gage by following the steps described below and shown in Figure 10.
Be sure that you are using the correct connector gage and correct end of the gage calibration block
for the connector being measured,

Hold the gage by the plunger barrel (not the dial housing or cap) and, for male connectors, slip the
protruding end of the calibration block into the circular bushing on the connector gage. For precision
7mim connectors and female precision 3.5mm connectors, use the flat end of the gage calibration
block. For female Type-N connectors, use the recessed end of the gage calibration block.

Hold the gage by the plunger barrel only (Figure 10). Doing so will prevent errors in gage readings due
{o the application of stresses to the gage plunger mechanism through the dial indicator housing.

Carefully bring the gage and gage block together, applying only enough pressure to the gage and
gage block to result in the dial indicator pointer setiling at a reading.

Gently rock the two surfaces together, to make sure that they have come together flatly. The gage
pointer should now line up exactly with the zero mark on the gage. If it does 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.

Gages should be checked often to make sure that the zero setting has not changed. Generally, when
the gage pointer on a gage that has been zeroed recently does not line up exactly with the zero mark,
the gage or calibration block needs cleaning. Clean both of these carefully and check the zero setting
again.

Measuring Connectors. Measuring the recession of the center conductor behind the outer con-
ductor mating plane in a connecior is done in exactly the same way as zeroing the gage, except of
course that the graduated dial is not re-set when the measurement is made,

if the connector has a retractable sleeve or sliding connector nut — precision 7mm connectors, for
example ~ extend the sleeve or nut fully. This makes it easier to keep the gage centered in the
connector,

Hold the gage by the plunger barrel and slip the gage into the connector so that the gage plunger rests
against the center conductor. Carefully bring the gage into firm contact with the outer conductor
mating plane. Apply only enough pressure to the gage as results in the gage pointer settling at a
reading.

Gently rock the connector gage within the connector, to make sure that the gage and the outer
conductor have come together flatly. Then read the recession (or protrusion) from the gage dial.

For maximum accuracy, measure the connector several times and take an average of the readings.
Rotate the gage relative to the connector between each measurement, To monitor connector wear,
record the readings for each connector over time.

Mechanical Connection



ZEROING THE CONNECTOR GAGE

= .
g ] E = 0O
GAGE CALIBRATION HOLD GAGE
BLOCK BY PLUNGER BARREL
ONLY DIAL LOCK
SCREW
N LS)
N~ w s
- = fj:: = @ —2 //2;;
i o
A W
LT
HOLD GAGE FIRMLY AGAINST GAGE POINTER
GAGE CALIBRATION BLOCK SHOULD LINE UP

EXACTLY WITH ZERO

- zL‘_EjEz @

IF NOT, LOOSEN DIAL LOCK
SCREW AND TURN GRADUATED
DIAL UNTIL POINTER LINES TIGHTEN DIAL
UP EXACTLY WITH ZERQO MARK LOCK SCREW

Figure 10. Zeroing the Connector Gage
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Gage Accuracy

An important general point about measuring connectors is that setback dimensions are difficult to
measure, owing to measurement uncertainties of the connector gages (typically one small division on
the dial) and to variations in technique from user to user.

For example, using a gage with 0.0001-inch small divisions on the dial to measure a connector that
has an actual setback of 0.0005 inches may result in gage readings from 0.0004 to 0.0006 inches,
depending on the gage. Note that this range of readings is possible due strictly to the measurement
uncertainty of the gage. Other variables such as cleaning and gage technique can cause still further
variations to appear between measurements of exactly the same connector.

For these reasons, Hewlett-Packard recommends that before deciding that a connector is out of
specification, at least four things be done:

¢ Clean the connector, the connector gage, and the gage block again, following
carefully the suggestions on cleaning made earlier in this Microwave Connector Care
Manual. Zero the gage again and repeat the measurement. Measurements in which
differences of 0.0001 inch are significant can be affected greatly by dirt and
contamination.

® Measure the connector several times yourself, and also have another person make
some measurements, in order to determine an average reading. This technique will
help reduce uncertainties due to differences of technique and random variations in
gage accuracy.

® Msasure the connector using several different orientations of the gage within the
connector. Averaging several readings, each taken after a quarter-turn rotation of the
gage, will reduce measurement variations that resuit from the gage or the connector
face not being exactly perpendicular 1o the center axis.

& Avoid holding the connector gage any other way than by the gage barrel, below the
dial indicator. Holding the gage by the barrel offers maximum stability. It also
improves measurement accuracy by preventing stresses from being applied to the
gage plunger mechanism through the dial indicator housing ~ as occurs when the
gage is cradied in the hand or held by the dial indicator.

In addition, keep records of the setback measurements made for each device over time. Noticeable
differences from one set of measurements to the next may indicate errors in measurement technique
or that the connector is damaged and needs to be replaced.

Mechanical Inspection



MAKING CONNECTIONS

Align connectors carefuily.

Make a preliminary connection lightly.

Turn the connector nut ONLY in making connections.
Do not rotate devices in making connections.

Use a torque wrench for the final connection.

Operator skill is essential in making good connections. The sensitivity of modern test instruments and
the mechanical tolerances of the precision microwave connectors that are used today are such that
slight errors in operator technique that once went unnoticed now have a significant effect on measure-
ments and measurement uncertainties.

Making good connections is easy if a few simple principles are kept in mind:
® all connectors must be undamaged, clean, and within mechanical specification

® the connectors must be precisely aligned with one another and in flat physical contact
at all points on the mating plane surfaces

e the connection must not be too tight or too loose

® lateral or horizontal (bending) force must not be applied to the connection, nor should
any connection ever be twisted.

Making Connections
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General Connection Technigue

The steps to follow generally in making microwave connections are shown in Figures 11 and 12. For
Hustration, a fixed load that has a precision 7mm connector is shown being connected to a 7mm test
port connector. But the steps and principles are the same regardless of connector type.

Before making any connections, inspect all connectors visually, clean them if necessary, and use a
connector gage to verify that all center conductors are within specification.

If connections are made to any static-sensitive device, avoid electrostatic discharge by wearing a
grounded wrist strap and grounding yourself and all devices before making any connections.

® Align connectors carefully

Careful alignment of the connectors is critical in making a good connection, both to avoid damaging
connectors and devices and to assure accurate measurements.

As you bring one connector up 1o the other and as you make the actual connection, be alert for any
sign that the two connectors are not aligned perfectly. If you suspect that misalignment has occurred,
stop and begin again.

Alignment is especially important in the case of sexed connectors such as precision 3.5mm and SMA
connectors, to aveid bending or breaking the contact pins. The center pin on the male connector must
slip concentrically into the contact fingers of the femaie connector, and this requires great care in
aligning the two connectors befora and as they are mated.

When they have been aligned, the center conductors must be pushed straight together, not twisted or
screwed together, and only the connector nut {not the device itself) should then be rotated to make the
connection. Slight resistance is generally felt as the center conductors mate.

Alignment of precision 7mm connecliors is made easier by the fact that the connector sleeve on one of
the connectors must be extended fully (and the sleeve on the other connector retracted fully) in order
to make the connection). Extending the sleeve creates a cylinder into which the other connector fits.

if one of the connectors is fixed, as on a test port, extend that connector sleeve and spin its knurled
connector nut to make sure that the threads are fully extended. Fully retract the connector sleeve on
the other connector.

¢ Make a preliminary connection lightly

Align the two connectors carefully and engage the connector nut over the exposed connector sleeve
threads on the other connector. Then turn the connector nut only to make the preliminary connection.

Let the connector nut pull the two connectors straight together.

Do NOT twist one connector into the other as one might drive a screw or insert a light bulb. This is
extremely harmful and can occur whenever the device body rather than the connector nut alone is
turned.

When the mating plane surfaces make uniform, light contact, the preliminary connection is tight
enough. Do not overlighten this connection.

At this point all you want is & connection in which the outer conductors make gentle contact at all
poinis on both mating surfaces. Very light finger pressure {no more than 2 inch-ounces of torque) is
enough.

Making Connections



GENERAL CONNECTION TECHNIQUE

¢ Align connectors carefully

PRECISION 7mm CONNECTORS:
EXTEND CONNECTOR SLEEVE

¢ Make preliminary connection lightly

Engage connector nut over
exposed threads. Turn connector
nut onfy 1o tighten connection.

Light finger pressure (< 2 in-ounces) is enough. Connectors only need to make
uniform, light contact. Do not overtighten.

Figure 11. General Connection Technique

Making Connections
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® Use a torgque wrench to make the final connection

When the preliminary connection has been made, use a torque wrench t0 make the final connection
{Figure 12). Tighten the connection only until the “"break’ point of the wrench is reached, when the
wrench handle gives way at its internal pivot point. Do not tighten the connection further.

Also make sure that torque actually is being applied to the connection through the torque wrench, not
only 1o the wrench handle or in any way that prevents the "‘break’” point of the wrench from controlling
the torque applied to the connection. Suggestions are given below.

Using a torque wrench guarantees that the connection wili not be too tight, thus preventing possible
damage to the connectors and impaired electrical performance. It also guarantees that all connec-
tions will be made with the same degree of tighiness every time they are made.

Torque wrenches pre-set 1o the correct value for each connector type are included in many Hewlett-
Packard calibration Kits, and they are also available separately. Torque settings and part numbers
appear in Table 2.

in using a torque wrench, prevent rotation of anything other than the connector nut that is being
tightened with the torque wrench. Generally this is easy to do by hand, all the more so if one of the
connectors is fixed, as on a test port. In other situations, an open-end wrench can be used to keep the
bodies of the connectors from turning.

Hold the torque wrench lightly by the knurled end of the handle only, in the manner shown in Figure 12.
Apply force at the end of the torque wrench only, perpendicular to the wrench and always in a plane
parallel to the outer conductor mating planes. This will result in torque being applied to the connection
through the wrench until the “break’ point of the wrench is reached.

Avoid pivoting the wrench handle on the thumb or other fingers. This resulis in an unknown amount of
torque being applied to the connection when the “break” point of the wrench is reached. Avoid
twisting the head of the wranch relative to the outer conductor mating plane. This results in applying
more than the recommended torque.

Above all, avoid hoiding the wrench tightly, in such a way that the handle is not pivoted but simply
pushed downward the same amount throughout its length. If this is done, an unlimited amount of
torque can be applied.

Hold the wrench at the same point near the end of the handle every time, and always in the same

_ orientation. When possible, begin tightening the connection with the wrench held nearly horizontal.

Making Connections



¢ Use a torque wrench to make the final connection

INTERNAL PIVOT KNURLED END
POINT OF WRENCH OF HANDLE

Hold the wrench lightly by the knurled end of the handle only,

Apply force on one side of the wrench only, perpendicular to the wrench and parallel
to the plane of the outer conductors.

Allow the wrench to transmit force to the connection, through its internal pivot point.
Do not twist the wrench,

Proper torque has been achieved when the “break’ point of the wrench is reached.
Do not overtighten.

Figure 12. Using the Torque Wrench (1 of 2}
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¢ Avoid holding the torque wrench incorrectly

NOT RECOMMENDED - Wrench gripped tightly

NOT RECOMMENDED - Wrench pivoted on thumb

& Always use the wrench in the correct orientation

RECOMMENDED

NOT RECOMMENDED

Figure 12, Using the Torgue Wrench (2 of 2)
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Table 2. Torque Wrenches

Connector : HP Part
Type Torque Setting Number
Pregision Ymm 12lb-in 1250-1874
136 N-cm
Precision 8 Ib-in _ 1250-1863
3.5mm 90 N-cm
Type-N NOT REQUIRED
Type-N connectors may be connected finger tight.
it a torque wrench is used, 12 Ib-in {136 N-cm) is
recommended.
SMA 5 Ib-in 8710-1582

56 N-cm

Use this wrench also when connecting male
SMA connectors to female precision 3.5mm
connectors. Connections of male precision
3.5mm connectors to female SMA connectors
can be made with the precision 3.5mm torque
wrench (8 Ib-in}.

Type-N and “NMD-3.5" Conneciors. Note that Type-N connectors, unlike other connectors,
do not have wrench flats and thus can only be connected by hand. Connect Type-N connectors finger
tight. The same is true of the “NMD-3.5" precision 3.5mm connectors used (for example) on the HP
8513A and HP B515A test sets and on the HP 85131A/B 3.5mm test port return cables. These connec-
tors are also designed to give the correct torque when the connector nut is connected finger tight.

Excessive Connectlor Nut Tightness, Precision 7mm Connectors. Sometimes it is aimost
impossible to apply torque to a precision 7mm connector without causing the device itself to turn. If
this occurs, clean the connector nut threads carefully and make the connection again. If great
resistance is still encountered, probably the outer nut and the inner sleeve are locking together at the
back plane of the connector where the force of the torque is transferred to the inner sleeve.

Disassemble the connector nut assembly and inspect the interior bearing surfaces for galling of the
stainless steel on these surfaces. If galling is evident, replace the connector nut assembly. This can
generally be done without any degradation of connection repeatability or measured data because the
connector interface is not disturbed.

If the interior bearing surfaces are undamaged, a small amount of molybdenum disulfide lubricant can
be applied, provided that great care is taken to avoid getting any lubricant on the mating plane
surfaces or the connector threads. Lubricant on the connector nut threads tends to collect dirt and
thus counteract the benefits of the lubricant.

Making Connections
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® Disconnection

Disconnect connectors by grasping the device body firmly to prevent it from turning. Then loosen the
connector nut that was tightened in order to make the connection. If necessary, use the torque wrench
or an open-end wrench to start the process, but leave the connection finger tight. At all times support
the devices and the connection to avoid putting lateral (bending) force on the connector mating plane
surfaces. :

Complete the disconnection by disconnecting the connector nut completely. As in making connec-
tions, turn only the connector nut.

Never disconnect conneclors by iwisting one connector or device out of the other as one might
remove a screw or a light bulb. This is extremely harmful and can occur whenever the device body
rather than the connecior nut alone is turned.

If the connection is between sexed connectors, pull the connectors straight apart, and be especially
careful not to twist the body of any device as you do so.

Twisting the connection can damage the connector by damaging the center conductors or the interior
component parts to which the connectors themselves are attached. H can also scrape the plating off
of the male contact pin or even {in rare instances) unscrew the male or female contact pin slightly from
its interior mounting, bringing it out of specification. This can also occur if the female contact fingers
are unusually tight.

if such a male pin is then inserted into a female connector it will damage the female connector by

‘pushing its center conductor back 1oo far. Be aware of this possibility and measure the center conduc-

tor recession of all such connectors before mating them again.

Making Connections
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Precision 7mm connectors, among them APC-7® connectors, are used in the d¢ to 18 GHz range and
offer the lowest SWR and the most repeatable connections of any 7mm connector type. Development
of these connectors was begun by Hewlett-Packard in the mid-1960's and improved upon by
Amphenol Corporation, now one of the principal manufacturers of the connector. APC-7 is a U.S.-
registered trademark of the Bunker Ramo Corporation.

Precision 7mm connectors (Figure 13) are air dielectric devices. The center conductor is supported
only by a plastic support bead inside the connector body.

Precision 7mm connectors are durable, making them suitable for many connections and disconnec-
tions. For this reason, they are widely used in test and measurement applications requiring a high
degree of accuracy and repeatability. They are generally made of beryllium copper alloy plated with
gold.

Precision 7mm connectors are generally designed for use as sexless connactors, able to mate with all
other precision 7mm connectors. There is no maie or female, and contact between the center conduc-
tors is made by replaceable inserts called collets designed to make spring-loaded butt contact when
the connection is tightened.

Small mechanical differences do sometimes exist between precision 7mm connectors made by differ-
ent manufacturers, and occasionally these differences can cause difficulty in making connections.
Always inspect all connectors mechanically, using a precision connector gage, to make sure that they
meet their critical specifications.

Precision 7mm Connectors
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MECHANICAL SPECIFICATIONS OF PRECISION 7mm CONNECTORS

& With the center conductor collet removed, no protrusion of the
center conductor in front of the outer conductior mating plane is
ever allowable, and sometimes a minimum recession is reguired.
Consult the mechanical specifications provided with the
connecior or the device itself.

¢ The center conductor collet should spring back immediately when
pressed with a biunt plastic rod or with the rounded plastic handle
of the collet removing tool.

in precision 7mm connectors, contact between the center conductors is made by spring-loaded
contacts called collets. These protrude slightly in front of the outer conductor mating plane when the
connectors are apart. When the connection is tightened, the collets are compressed into the same
plane as the outer conductors.

For this reason, two mechanical specifications are generally given for precision 7mm connectors:

® the maximum and minimum recession of the center conductor behind the outer
conductor mating plane with the center conductor coliet removed

® aminimum and maximum allowable profrusion of the center conductor colfet in front of
the outer conductor mating plane with the collet in place.

The critical mechanical specification is the recession (setback) of the center conductor refative o
the outer conductor mating plane with the center conductor collet removed. No protrusion of the
center conductor in front of the outer conductor mating plane is ever allowable, and sometimes a
minimum recession is required. Consult the mechanical specifications provided with the connector
or the device itself.

The center conductor collet should also spring back immediately when pressed with a blunt plastic
rod or with the rounded plastic handie of the collet removing tool.

Nominal specifications for precision 7mm connectors exist. But the allowable tolerances (and some-
times the dimensions themselves) differ from manufacturer to manufacturer and from device {o
device.

Before gaging any precision 7mm connector, therefore, consulit the mechanical specifications
provided with the connector or the device itself.

Cleaning Precision 7mm Connectors

Cleaning is discussed in detail in Part One of this Microwave Connector Care Manual, which should
be consuited for further information.

Whanever the center conductor collet has been removed from a precision 7mm connector, the interior
surfaces should be inspected carefully and {if necessary) cleaned. The most suitable method is 10 cut
off the sharp tip of a round wooden toothpick and o wrap it with a single layer of lint-free cleaning
cloth. Moisten the cloth with a small amount of cleaning solvent and carsfully insert it into the connec-
tor to clean the interior surfaces. Use an illuminated magnifying glass or microscope 1o see clearly
the areas you wish to clean.

With the center conductor colletin place, the easiest and best way to clean precision 7mm connectors
on small components, cables, and calibration or verification standards is to put a lint-free cleaning
cloth flat on a table and put a drop or two of cleaning solvent in the center of the cloth. Retract the
connector sleeve threads so that the connector interface is exposed. Then gently press the contact
end of the connector into the cloth moistened with solvent and turn it. Blow the connector dry with a
gentle stream of compressed air. This method can be adapted for fixed connectors (such as those
attached to test ports) by folding the cloth and pressing it onto the connector,

Precision 7mm Connectors




PRECISION 7mm CONMNECTOR

DIELECTRIC  OUTER  CONNECTOR SLEEVE
SUPPORT BEAD CONDUCTOR  NUT  (FULLY EXTENDED)
mm CENTER
u |~ CONDUCTOR
Q\ e GOLLET
OUTER
CONDUSTGR  |Fa— COLLEY
MATING PROTAUS [ON
PLANE —

CENTER CONDUCTOR COLLET IN PLACE
Measure collet protrusion.

If attached, remove aligning pin from connector gage.
Use flat end of gage calibration block.

CENTER CONDUCTOR COLLET REMOVED
Measure center conductor recession.
Center conductor must not protrude beyond outer conductor mating plane.

Airlines require attaching the aligning pin to the connector gage: in these
cases, use the recessed end of the gage calibration block.

Figure 13. Precision 7mm Connector
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Removing Center Conductor Collets

Figure 14 shows how to remove the center conductor collet from a precision 7mm connector. This is
required in order to gage the connector with the collet removed, if the collet is damaged, or if the
protrusion of the collet is not within specification.

Pull back the handle of the collet removing tool (Figure 14) to open the interior collet removal jaws fully.
Keep the handle pulled back and the jaws open and insert the tool carefully but completely into the
connactor, inside the outer conductor, until it comes to rest lightly on the interior support bead.
Release the handle and remove the tool {and collet) from the connector. The collet removing tool
required for this purpose is supplied in many Hewlett-Packard calibration kits and is also available
separately, as HP Part Number 5060-0236.

Two types of center conductor collets exist: 4-slot collets (HP Part Number 1250-0807) and 6-slot
precision collets (HP Part Number 85050-20001). The two types are interchangeable, and the 6-slot
type is recommended for maximum durability and repeatability of connections.

Both types of collets can be re-used after they are removed, but before doing so the collet should
be inspected carefully.

Look especially for edge or surface damage and for any signs that the spring contacts are bent or
twisted. If they are, replace the colliet and the coliet removing tool. No damage to the collet should
occur due to the removing tool.

To insert a collet, pick up the collet by the siotted end, using tweezers, and insert it carefully (flat end
first) into the center conductor of the connector. Press the collet gently until it snaps into place, using a
blunt plastic rod or the rounded plastic handle of the collet removing tool. Do not use a pencil or your
finger for this purpose. '

When the collet has been re-inserted, verify that it springs back immediately when pressed with a
blunt plastic rod or the rounded plastic handle of the collet removing tool.

When removing or replacing collets in test bort connectors, take care to avoid electrostatic discharge.
Wear a grounded wrist strap and grasp the outer, grounded shell of the test port briefly before
removing or inserting the collet. Ground all tools in the same way.

Precision 7mm Connectors



COLLET REMOVAL

COLLET REMOVING TOOL
HP Part Number 5060-0236

Pull back the handle of the collet removing tool. Keep the handle putled back and
insert the ool into the connector until it comes to rest lightly on the interior support
bead. Release the handle and remove the old collet and the tool.

COLLET INSERTION

PUSH LIGHTLY TO
COLLET TWEEZERS SNAP INTO PLACE

4-SLOT COLLET 6-SLOT PRECISION COLLET
HP Part Number 1250-0907 HP Part Number 85050-20001

Figure 14. Center Conductor Collet Removal and Insertion

Precision 7mm Connectors
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Selecting a Connector Gage

Care is necessary in selecting a connector gage to measure precision 7mm connectors. Some gages
have a very strong gage plunger spring — strong enough, in some cases, to push the center conductor
back through the connector, damaging the device itself. Other gages may compress the center con-
ductor coliet during the measurement, giving an inaccurately low reading of the actual collet protru-
sion.

Connector gage kits containing a gage recommended for precision 7mm connectors and all of the
other items required are included in many Hewlett-Packard calibration kits, and they are also available
separately. Part numbers are given in Part One of this Microwave Connector Care Manual.

Precision 7mm Conneciors



Gaging Precision 7mm Connectors

Gaging is discussed in detail in Part One of this Microwave Connector Care Manual, which should be
consulted for further information.

The critical mechanical specification in precision 7mm connectors is the recession {setback) of the
center conductor relative to the outer conductor mating plane with the center conductor collet
removed. No protrusion of the center conductor in front of the outer conductor mating plane is ever
aflowable, and sometimes a minimum recession is required.

Gaging precision 7mm connectors (Figure 15) is done with the aligning pin removed from the gage
plunger and using the flat end of the gage calibration block ~ except when the connectors have no
support beads, as in the case of beadless airlines. In these cases, the {removable) aligning pin is
installed into the gage plunger and is used to center the gage and center conductor within the connec-
tor. When the aligning pin is used, the recessed end of the gage calibration block is used.

Before gaging the connector, always extend the sleeve of the connector fully. This creates a
cylinder into which the gage can fit and greatly reduces the danger of damage to the connector due
to the gage slipping sideways during gaging.

If the connector is within specification, re-insert the collet or insert a new one, and gage the connector
again with the center conductor collet in place. This is necessary to verify that the connector is still
within specification after assembly. Also verify that the new collet recesses completely and springs
back immediately by pressing on it gently with a blunt plastic rod or with the rounded plastic handle of
the collet removing tool. If it does, the connector is ready to use.

Precision 7mm Connectors
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GAGING PRECISION Tmm CONNECTORS

® Extend connector sleeve fully.

e Insert gage into connector.

0.0005in

L

Figure 15. Gaging Precision 7mm Connectors {1 of Z)
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GAGING PRECISION 7mm CONNECTORS
USING GAGE ALIGNING PIN

® Use pin wrench to attach aligning pin to gage plunger.

® Zero gage using recessed end of gage calibration block.

® Insert aligning pin into center conductor and gage into connector.

w2 T 0.0005in

L
©

Figure 15. Gaging Precision 7mm Connectors (2 of 2)
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Making Connections

Before making connections between precision 7mm connectors, review the general principles out-
ined in Part One of this manual. Connectors must be undamaged, clean, and within mechanical
specification. They must be aligned carefully, connected by turning the connector nut only, and final
connections should always be made with a torque wrench.

Afignment of precision 7mm connectors is made easier by the fact that the connecior sleeve on one of
the connectors must be extended fully (and the sleeve of the other connector retracted fully) in order
to make the connection. Extending the sleeve creates a cylinder into which the other connector fits.
Spin the knurled connector nut o make sure that the threads are fully extended.

Seating Precision 7Tmm Connectors. In applications requiring the utmost in repeatability and
accuracy, one additional step has been found to be helpful in making connections between precision
7mm connectors. it is called seating and is recommended only for the most demanding measurement
applications and only for gold-plated precision 7mm connectors.,

After the preliminary connection has been made using very light finger pressure (2 inch-ounces of
torque), hold the connector nut stationary with one hand and with the other hand gently turn the body
of the device being connected 5 to 15 degrees in a direction opposite to the direction of tightening. A
few degrees is enough: on a clock face, one hourly division is 30 degrees, twice the maximum amount
of rotation recommended for seating. Smooth, uniform movement without resistance should occur
almost immediately.

Often a sudden, slight "'breaking loose™ of the connection is felt when the device being connected is
rotated. This is not abnormal and occurs as the mating plane surfaces or connector nut threads move
into correct alignment. i results in a slight loosening of the connector nut, however. Therefore, if it
oceurs, tighten the connector nut slightly and repeat the rotation. Smooth, uniform motion without
resistance should now occur. Make the final connection using the recommended torque wrench.

Some wear of the gold plating on the mating plane surfaces due to abrasion does occur when this
technigue is used, and for this reason seating is generally omitted except in the mosi demanding
measurement applications, in order to extend the life of the connectors. This latter consideration may
be primary in high-volume and production environments, in most lower-frequency applications, and
when the utmost in repeatability is not required.

Above all, even when seating is not used it is essential that the connectors be clean and
undamaged. Connector wear is greatly accelerated if the connectors have not first been inspected
visuaily, ¢leaned, and gaged correctly, or if the connection is very tight when the connectors are
rotated. The seating technique described here must never be used as a substitute for careful
cleaning and complete mechanical inspection of connectors. Inspect and clean connectors care-
fully. Do not overtighten the preliminary connection.
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¢ Seating Precision 7mm Connectors

HOLD CONNECTOR NUT STATIONARY TURN BOOY OF THE DEVICE 5 TO 15 DEGREES
OPPOSITE DIRECTION GF TIGHTENING

Make the preliminary connection lightly (2 inch-ounces). Do not turn devices more
- than 15 degrees. Use a torque wrench to make the final connection.

Figure 16. Seating Precision 7mm Connectors

Precision 7mm Connectors
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ADAPTERS FOR PRECISION 7mm CONNECTORS

® Use adapters to reduce wear on conneciors that may be difficult or
expensive to replace.

tise adapters to change the connector interface.

e iise adapters whenever devices that have SMA connectors must
be measured.

Adapters are used to connect devices with one connector interface to a device or to test equipment
that has another interface, or to reduce wear on connectors that may be difficult or expensive to
replace. Adapters are often used to connect devices that have Type-N, precision 3.5mm, or SMA
connectors to test instruments that have precision 7mm connectors. They are also used to minimize
connector wear, especially when the devices-under-test have SMA connectors.

Figure 17 shows the adapters that are recommended for converting a precision 7mm interface to
various other interfaces. When an SMA interface is desired, use an adapter that has a precision
3.5mm interface. Precision 3.5mm connectors are compatible with SMA connectors. There are no
separate 7mm-to-SMA adapters.

Using adapters is strongly recommended whenever devices that have SMA connectors must be
measured. SMA connectors are low-cost conneciors and are nof precision mechanical devices.
They are not designed for repeated connections and disconnections, they wear out quickly, and
they are very often found, upon assembly, to be out of specification - even before they have been
used. This makes them potentially destructive to any precision 3.5mm connectors with which they
might be mated. it is much easier (and much cheaper) to replace an adapter than it is to repair or
replace test eguipment.

In allinstances, the new interface will have the connector type listed in Figure 17. For example, using a
male precision 3.5mm (SMA-compatible) adapter, HP Part Number 1250-17486, will result in a male
precision 3.5mm interface to which devices or cables with female 3.5mm or SMA connectors can be
connected. In most applications, two adapters will be required, one each at the input and the output of
the device. Adapters are inciuded in many HP calibration kits or may be ordered separately using the
part numbers given in Figure 17.

SMA-Compatible Adapters for HP 85021/27-series Pirectional Bridges. When devices
with SMA connectors are to be measured at frequencies from 10 MHz to 18 GHz using an HP
85021/27-series directional bridge, Hewlett-Packard recommends using the HP 85021/27A (7mm)
directional bridge and 7mm-to-3.5mm adapters. If a slight loss in directivity can be tolerated, this
arrangement is much better than using the HP 85021/278B (3.5mm) directional bridge and connecting
the SMA devices directly to it.

It is much easier (and much cheaper) to replace a male or female 3.5mm-to-7mm adapter than it is to
repair a bridge.

HP 85130A Special Adapter Kit. in order to produce a 7mm interface on the 3.5mm test ports of
the HP 8513A and HP 8515A test sets, for example to use 7mm calibration or verification devices or
the HP 85041A transistor test fixture with these test sets, the adapters in the HP 85130A special
3.5mm (F) to 7mm adapter kit should be used at the test ports instead of any other adapters. This kit
has been developed expressly for this single purpose.

The adapters in the HP 85130A special adapter kit have two special features: (1) the 3.5mm side is a
special “NMD-3.5" connector designed specifically to mate with HP 3.5mm test ports, and (2) the
7mm side has a center conductor setback that is the same as the setback on HP 7mm test ports. Thus
the 7mm interface that results is the same as is found on test sets with 7mm connectors. Other
adapters may be used at non-port connections, to connect ordinary 7mm devices to ordinary 3.5mm
devices.
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Tmm-to-3.5mm (SMA-COMPATIBLE) ADAPTERS

male precision 3.5mm - female precision 3.5mm -
precision 7mm precision 7mm
HP Part Number 1250-1746 HP Part Number 1250-1747
[ 4-slot center conductor collets ]
HP Part Number 85052-60004 HP Part Number 85052-60003

[ 6-slot precision center conductor collets ]

Tmm-io-Type-N ADAPTERS

male Type-N - femaie Type-N -
precision 7mm precision 7mm
HP Part Number 85054-60009 HP Part Number 85054-60001

Figure 17. Precision 7mm Adapters

Precision 7mm Connectors
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Type-N connectors are relatively inexpensive, rugged 7mm connectors developed for severe operat-
ing environments and for applications in which many connections and disconnections must be made.
They are among the most popular general-purpose connectors used in the dc to 18 GHz frequency
range. HP Precision Type-N connectors are stainless steel or beryllium copper Type-N connectors
developed for measurement applications,

Unlike precision 7mm connectors, Type-N connectors (Figure 18) are sexed connectors. The male
contact pin slides into the female contact fingers and electrical contact is made by the inside surfaces
of the tip of the female contact fingers on the sides of the male contact pin. The position of the center
conductor in the male connector is defined as the position of the shoulder of the male contact pin - not
the position of the tip.

Type-N connectors differ from other connectors in that the outer conductor mating plane is offset from
the mating plane of the center conductors. The outer conductor sleeve in the male connector extends
in front of the shoulder of the male contact pin. When the connection is made, this outer conductor
sleeve fits into a recess in the female outer conductor behind the tip of the female contact fingers.

No Type-N connector should ever be used when there is any possibility of interference between
the shoulder of the male contact pin and the tip of the female contact fingers when the connectors
are mated. in practice this means that no Type-N connector pair should be mated when the separa-
tion between the tip of the female contact fingers and the shoulder of the male contact pin could be
less than zero when the connectors are mated. Gage Type-N connectors carefully to avoid
damage.

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. This decreases the total center
conductor contact separation and should be monitored carefully.

750 Type-N Connectors. 752 Type-N connectors differ from 502 Type-N connectors most signifi-
cantly in that the center conductor, male contact pin, and female contact hole are smaller. Therefore,
mating a male 5002 Type-N connector with a female 75 Type-N connector will destroy the female
7542 connector by spreading the female contact fingers apart permanently or even breaking them.

i both 750 and 50() Type-N connectors are among those on the devices you are using, mark the
750 Type-N connectors to be sure that they are never mated with any 50Q2 Type-N connectors.

Type-N Connectors
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MECHANICAL SPECIFICATIONS OF TYPE-N CONNECTORS

e Type-N connectors require a minimum recession of the shoulder
of the male contact pin of 0.207 inches and allow a maximum
protrusion of the tip of the female contact fingers in front of the
outer conductor mating piane of 0.207 inches.

® Pin depth specifications for 750 Type-N connectors are the same
as for 500 Type-N connectors. The connector types differ in the
size of the center pin, not in the mating plane offseis.

Several mechanical specifications for Type-N connectors exist, among them those listed in Table 4.
All specify a minimum recession of the shoulder of the male contact pin and a maximum protrusion of
the tip of the female contact fingers.

The strictest specification is the HP Precision specification, which differs from MIL-C-39012, Class I},
in reducing (by 0.001 in) the minimum ailowable recession of the shoulder of the male contact pin.
None of the specifications allows the total contact separation to be zero or less, and most require a
minimum contact separation of 0.001 in (or more). Only the HP Precision specification allows a sepa-
ration of zero.

Before gaging any Type-N connecior, therefore, consult the mechanical specifications provided
with the connecior or the device itself.

Table 3. Mechanical Specifications, Type-N Connectors

Specification Recession {Male) Protrusion (Female)

MIL-C-71B 0.214 - 0.232 in 0.187 - 0.207 in
CONTACT SEPARATION 0.007 - 0.045 in

MIL-C-38012 Class il 0.208 in, minimum 0.207 in, maximum
CONTACT SEPARATION 0.001 in, minimum

MIL-C-39012 Class | 0.208 - 0.211in 0.204 - 0.207 in
CONTACT SEPARATION 0.001 - 0.007 in

HP Precision 0.207 - 0.210 in 0.204 - 0.207 in
CONTACT SEPARATION 0.000 - 0.006 in

Type-N Connectors




TYPE-N CONNECTORS
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Figure 18. Type-N Connectors
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Electrical Effects of Contact Separation

Type-N connectors are often usable in many applications even when 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 19 shows the approximate effects of total contact
separation on the reflection coefficient of Type-N connections. As can be seen, at lower frequencies
the effects even of fairly wide total contact separations are small. Only at higher frequencies does

contact separation become important.
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Figure 19. Approximate Effects of Contact Separation on Reflection Coefficient, Type-N Connectors
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Gaging Type-N Connectors

A single gage that has separate bushings for male and female connectors is used to gage Type-N
connectors. A connector gage kit containing all of the items required is available as HP Part Number
85054-60024.

Male Type-N Connectors. To gage male Type-N connectors (Figure 20), first attach the bushing
for male connectors to the dial indicator assembiy. Slip the bushing over the gage plunger assembly
on the gage and fasten it there using the two Allen screws in the bushing.

The outer end of the male bushing is flat and has a hole in it, and the gage plunger is inserted through
the bushing so that the plunger protrudes from the bushing when the bushing has been attached.

Zero the gage using the recessed end of the gage calibration block. Insert the gage plunger into the
hole in the gage calibration block and zero the gage according to the instructions given in Part One of
this Microwave Connector Care Manual. Then measure the connector.

insert the gage carefully into the male connector so that it is centered and the flat outer part of the
gage bushing rests on the outer conductor. The male contact pin slips into the hole for this purpose in
the gage plunger.

Gently rock the connector gage within the connector, to make sure that the gage and the outer
conductor have come together flatly. When the gage pointer settles consistently at a reading, read the
gage indicator dial.

Counterclockwise deflection of the gage pointer (a “minus’ reading on the gage indicator dial) indi-
cates that the shoulder of the male contact pin meets its minimum specification of being recessed at
least 0.207 inches. The amount of deflection tells how much more than the minimum the shoulder of
the contact pin is recessed. A reading of 'minus’ 0.003 inches, for example, indicates a recession of
0.210 inches, the maximum recession allowed in HP Precision Type-N connectors.

In the same way, clockwise deflection of the gage pointer (a “plus” reading on the gage indicator
dial) indicates that the shoulder of the male contact pin is recessed less than the minimum reces-
sion of 0.207 inches behind the outer conductor mating plane. Such a connector is out of specifica-
tion. It will damage other connectors to which it is mated and should not be used.

Type-N Connectors
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MALE TYPE-N CONNECTORS
® Attach male bushing to dial indicator assembly.

TWO ALLEN
SCREWS

=z 7 . Ol@
GAGE PLUNGER ASSEMBLY
DIAL LOCK SCREW

® Zoro gage using recessed end of gage calibration block.

o

b e - —

0.21Gin
® Insert gage into connector.

COUNTER-
CLOCKWI SE
DEFLECTION

ol

l== 0.207in
i

Figure 20. Gaging Type-N Connectors (1 of 2)
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FEMALE TYPE-N CONNECTORS

® Attach female bushing to dial indicator assembly.

TWO ALLEN
SCREWS

—

GAGE PLUNGER ASSEMBLY
DIAL LOCK SCREW

® Zero gage using protruding end of gage calibration block.

0.204in
# [nsert gage into connector.

COUNTER-
CLOCKW| SE
DEFLECTICN

mmmmm

0.207in

v - — — 4

Figure 20. Gaging Type-N Connectors (2 of 2)
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Female Type-N Connectors. To gage female Type-N connectors (Figure 20), first attach the
bushing for female connectors to the dial indicator assembly. This bushing has a protruding circular
sleeve, and when the bushing has bsen attached 1o the dial indicator assembly the gage plunger will
be inside this circular sleeve. The bushing is fastened to the gage plunger assembly using the two
Allen screws in the bushing.

Zero the gage using the protruding end of the gage calibration block. insert the protruding end of the
block into the circular sleeve so it comes to rest on the gage plunger inside the female bushing. Zero
the gage according to the instructions given in Part One of this manual. Then measure the connector.

Insert the gage carefully into the female connector so that it is centered and 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.

Gently rock the connector gage within the connector, to make sure that the gage and the outer
conductor have come together flatly. When the gage pointer setties consistently at a reading, read the
gage indicator dial.

Counterclockwise deflection of the gage pointer (a "minus’’ reading on the gage indicator dial} indi-
cates that the tip of the female contact fingers meets the specification of protruding no more than
0.207 inches. The amount of deflection tells how much less than this maximum the tip of the female
contact fingers is protruding. A reading of “minus” 0.003 inches, for example, indicates a protrusion
of 0.204 inches, the minimum protrusion allowed in HP Precision Type-N connectors.

in the same way, clockwise deflection of ithe gage peinter {a “plus’ reading on the gage indicator
dial) indicates that the tip of the female contact fingers is protruding more than the maximum of
0.207 inches in front of the outer conductor mating plane. Such a connector is out of specification.
It will damage other conneactors to which it is mated and should not be used.

Connection Technigque

In two important respects, connections made between Type-N connectors differ from those made
between other connectors:

e Type-N connectors are never rotated relative 10 one another
® Type-N connectors are connected finger tight

Because Type-N connectors are madse of brass or {in the case of HP Precision Type-N connectors)
stainless steel, spacial care should be taken to avoid rotating the mating plane surfaces against one
another. :

In particular, the optional step recommended for seating precision 7mm conneciors must never be
used when connecting Type-N connectors together.

A torgue wrench is not needed (and generally cannot be used) in making the final connection of Type-
N connectors because the standard connector nuts on male Type-N connectors do not have wrench
flats. Connections will be tight enough when the nuts are connegcted finger tight. If a torque wrench is
used (for example, a wrench equipped with a special non-slip end}, the correct torque setting is the
same as for precision 7mm connectors: 12 Ib-in (136 N-cm). As with other connectors, always turn the
connector nut only to tighten the connection.

Caretul inspection and cleaning of Type-N connectors is also essential, and the recommendations on
these subjects in Part One of this Microwave Connector Care Manual should be followed carefully.
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Because of their smaller size, SMA and precision 3.5mm connectors can be used at higher frequen-
cies than 7mm connectors can. SMA connactors are low-cost 3.5mm connectors generally used up to
about 23 GHz. The name is an abbreviation of the connector type: SBubMiniature connector, type A. A
solid plastic dielectric separates the center and outer conductors. '

Precision 3.5mm connectors, also known as APC-3.5 connectors, are precision air-dielectric connec-
tors that will mate with SMA connectors. They offer much greater repeatability of connection than
SMA connectors do, and for this reason they are widely used on electronic test equipment. Precision
3.5mm connectors can be used up to about 34 GHz.

Both SMA and precision 3.5mm connectors are sexed connectors. The mals contact pin slides into
the female contact fingers and electrical contact is made by the inside surfaces of the tip of the female
contact fingers on the sides of the male contact pin. The mechanical specifications for both SMA and
precision 3.5mm connectors give a maximum and a minimum recession of the shoulder of the male
contact pin and a maximum and a minimum recession of the tip of the female contact fingers behind the
outer conductor mating plane.

SMA CONNECTORS

® SMA connectors are not precision devices. Inspect them and use
them carefully, with a knowledge of their limitations.

® Inspect all male SMA connectors mechanically, using a precision

connector gage, and for misalignment or burrs on the male contact

- pin. Do not use any connectors that are out-of-specification or
damaged.

SMA connectors (Figure 21) are inexpensive 3.5mm connectors in which a solid plastic dielectric is
used between the center and outer conductors. SMA connectors are not precision devices. They are
not designed for repeated connections and disconnections, they wear out quickly, and they are very
often found, upon initial assembly, to be out of specification — even before they have been used. They
are used most often as one-time-only connectors in internal component assemblies and in similar
applications in which few connections or disconnections will be made.

Specifications and manufacturing tolerances of SMA connectors are fairly loose. This helps keep their
cost low, but it also makes SMA connectors potentially destructive both to one another and -
especially - to any precision 3.5mm connectors with which they might be mated. See the discussion
later in this section before mating SMA and precision 3.5mm connectors.

SMA and Precision 3.5mm Connectors
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SMA Connector Problems

Two types of problems are the most common with SMA connectors:
® problems due to the solid plastic dielectric
@ problems due to SMA male pins

Dielectric Protrusion. Some SMA connector specifications allow protrusion of the solid plastic
dielectric in front of the outer conductor mating plane, sometimes as much as 0.002 or 0.003 inches.
This is not necessarily harmful when SMA connectors are mated to one another because some
compression of the dielectric can occur. But it can be extremely harmful if the SMA connector is
mated to a precision 3.5mm connector. The protruding dielectric can force the rigid center conductor
of the precision 3.5mm connector back through the connector itself, damaging not only the connector
but sometimes the device to which it is attached.

For this reason, SMA connectors in which the solid plastic dielectric protrudes in front of the outer
conductor mating plane must never be mated to precision 3.5mm connectors. Always inspect SMA
connectors for protrusion of the solid plastic dielectric before mating them to precision 3.5mm
connectors.

Protrusion of the dielectric can also occur due merely to connection and disconnection. The mechan-
ical force of pulling the connectors apart can result in movement of the dielectric. Aging and tem-
perature cycling can also cause the dielectric to move out of specification.

Out-of-Specification SMA Maie Pins. The other main source of problems is the SMA male pin.
Partly because low manufacturing costs are desirable in SMA connectors, the male contact pins in
some SMA connectors are not held securely in position. These pins are very easily pulled out of
specification, especially if the female contact fingers in the other connector are unusuaily tight. A male
SMA connector pin that is bent or is too long may smash or break the delicate fingers on the female
connector, especially if it is a precision 3.5mm connector.

Very often, too, SMA male pins are actually not pins at all but the cut-off ends of the center conductor
in ordinary semi-rigid coaxial cable. Misalignment and burrs are common in this situation, and burrs
on the end of the male pin can ruin any female SMA or precision 3.5mm connector that they are mated
to.

Inspect all male SMA connectors for misalignment or burrs on the male contact pin and discard any
that are damaged.

SMA and Precision 3.5mm Connectors
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Figure 21, 8MA Connectors
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Precision 3.5mm Connectors

Precision 3.5mm connectors, alsc known as APC-3.5 connectors, were developed during the early
1970's jointly by Hewlett-Packard and Amphenol Corporation. The design objective was to produce a
durabte high-frequency microwave connector that would mate with SMA connectors, exhibit low SWR
and insertion loss, and be mode free up to about 34 GHz.

Uniike SMA connectors, precision 3.5mm connectors are air dielectric devices (Figure 22). Air is the
insulating dielectric between the center and outer conductors, and the center conductor is supported
by a plastic support bead inside the connector bogdy. Precision 3.5mm connectors are precision
devices. They are more expensive than SMA connectors and they are durable enough to permit
repeated connections and disconnections.

NMD-3.5 connectors are precision 3.5mm connectors recently deveioped by Hewlett-Packard and
used on cables, test port connectors, and in the HP 85130A special 3.5mm-to-7mm adapter set. These
connectors are especially rugged and are designed to provide an exceptionally strong coupling mech-
anism for measurement applications.

SMA and Precision Connectors
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Figure 22, Precision 3.5mm Connectors
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MATING SMA AND PRECISION 3.5mm CONNECTORS

® All SMA connectors should be inspected mechanically, using a
precision connector gage, before use and before being mated to
any precision 3.5mm connector. Out-of-specification SMA con-
nectors can damage other connectors permanently even on the
very first connection.

® if an SMA connector is to be mated to a precision 3.5mm connec-
tor, the SMA connector must meet the setback specifications of
precision 3.5mm connectors. In particular, there must be no pro-
trusion of the plastic dielectric, or of the shoulder of the maie con-
tact pin or the tip of the female contact fingers, in front of the outer
conductor mating plane.

¢ Take great care with alignment. Dimensions of SMA and precision
3.5mm connectors differ enough that the male SMA pin can siip to
the side of the female contact fingers in the precision connector.
Align the connectors carefully and avoid twisting the conneciors
or devices as the connection is made.

¢ Whenever possibie, use 3.5mm-to-3.5mm adapters as “‘connec-
tor-savers’” between the SMA connector and the precision 3.5mm
connector. Using an adapter has only a small effect on electrical
performance, and wear or damage occurs only on the adapter —
not on expensive components or devices.

One key feature of precision 3.5mm connectors is that they can be mated with SMA connectors
(Figure 23). This was among the original design objectives for the connector. But great care is neces-
sary when making such connections, to avoid damaging the connectors owing to their slightly differ-
ent dimensions and mechanical characteristics.

The recommendations above will help prevent damage when SMA connectors are mated to precision
3.5mm connectors. Gage both connectors carefully; be sure that the setback specifications for preci-
sion 3.5mm connectors are also met by the SMA connector; and take great care with alignment.

Push the two connectors straight together, with the male contact pin precisely concentric with the
female. Do not rotate either connector or overtighten the connection. Turn only the outer nut of the
male connector and use a torque wrench (5 Ib-in, 56 N-cm) for the final connection.

Note that this torque is less than is used when mating precision 3.5mm connectors with each other. A
torque wrench suitable for SMA connectors, preset to 5 Ib-in (56 N-cm), is available as HP Part
Number 8710-1582.

These precautions are all necessary because of the nature of SMA connectors. SMA connectors are
designed to be inexpensive, one-time-only connectors. They are not precision mechanical devices,
and they should be used carefully, with a full knowledge of their limitations.

Worn, damaged, or out-of-specification SMA connectors can destroy a precision 3.5mm connector
even on the very first connection.

When more than a few connections of SMA connectors to a precision 3.5mm interface will be made, a
3.5mm-to-3.5mm adapter (sometimes called a “connector saver’'} is generally instalied on the 3.5mm
connector. In this way, the original connector is protected from damage and only the adapter needs to
be replaced when it is worn. Adapters are discussed later in this section.

SMA and Precision 3.5mm Connectors
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Figure 23. Precision 3.5mm Connector and Precision 3.5mm-SMA Connector Interfaces
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Electrical Performance

Electrically, junctions coupled with precision 3.5mm connectors (only) exhibit greatly superior elec-
trical performance compared to junctions coupled with SMA connectors or with an SMA connector
connected to a precision 3.5mm connector. Typical values are shown in Figure 24,

As will be seen, when an SMA connector is mated with a precision 3.5mm connector the connection
itself exhibits a mismatch (SWR), typically about 1.10 at 20 GHz. This mismatch is less than is obtained
when two SMA connectors are mated. But it is still much higher than occurs when precision 3.5mm
connectors alone are used. Keep this fact in mind when making measurements on SMA and precision
3.5mm coupled junctions.

115 -

SWR

SMA/SMA
INTERFACES

110 -~

SMA/PRECISION 3.5mm
INTERFACES

PRECISICN 3.5mm/
PRECISION 3.5mm
INTERFACES

105

1.00 :
0.01 FREQUENCY IN GHz 265

Figure 24. Typical SWR of Precision 3.5mm and SMA Coupled Junctions
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Adapters

Adapters are used for two main purposes with SMA and precision 3.5mm connectors: to connect a
device with one connector interface to a device or to test equipment that has another interface, or to
reduce wear on connectors that may be difficult or expensive to replace. Reducing wear is possibly
the most important use of adapters, especially when devices that have SMA connectors are being
used.

in most applications, two adapters will be required, one each at the input and the output of the device.
Male-female adapters cause no change in the sex of the interface. The same interface is presented
when the adapter is in place as is presented in the original setup.

Same-sex adapters (male-male, female-female) change the sex of the interface. For example, if the
original interface presents a male connector, attaching a female-female adapter will result in a female
interface to which devices or cables that have male SMA (or male precision 3.5mm} connectors can be
connected,

3.5mm-to-3.5mm (or SMA) Adapters. High-quality precision adapters, sometimes called “con-
nector savers,” are recommended whenever more than a few connections will be made betwesn
SMA and precision 3.5mm connectors. In this way, only the adapter needs io be replaced when it is
worn and the precision connector is at all times protected from accidental damage due to the SMA
connector.

Figure 25 shows the 3.5mm-to-3.5mm adapters that are available for making through or '‘connector-
saver’ connections between SMA and precision 3.5mm connectors or for changing the sex of a
connector interface. The HP 85052-series adapters, available in all three types, are high-performance
adapters that can be used in any application. The HP 85027-series adapters, available in male-female
and male-male form only, are designed to be used only with HP 85021/27-series directional bridges.

7Tmm-to-3.5mm {(or SMA) Adapters. Devices or cables that have SMA or precision 3.5mm
connectors can be connected to devices or cables that have a precision 7mm interface using the
7mm-to-3.5mm (or SMA) adapters shown in Figure 25. This use of adapters is especially recom-
mended to reduce wear on connsctors that may be difficult or expensive to replace. Adapters with
precision 6-siot collets are recommended for the utmost in repeatability and performance. Adapters
with 4-slot collets are good general purpose adapters.

SMA and Precision 3.5mm Connectors
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3.5mm-10-3.5mm ADAPTERS
{SMA COMPATIBLE)

male 3.5mm - male 3.5mm ~
fomale 3.5mm male 3.5mm
HP Part Number 1250-1866 HP Part Number 1250-1864

female 3.5mm -
female 3.5mm

HP Part Number 1250-1865

3.5mm “CONNECTOR-SAVERS” FOR HP 85021/27
DIRECTIONAL BRIDGES

male 3.5mm - male 3.5mm -
female 3.5mm male 3.5mm
HP Part Number 85027-60003 HP Part Number 85027-60002

Figure 25. 3.5mm Adapters (I of 2)

SMA and Precision 3.5mm Connectors




Tmm-10-3.5mm (SMA-COMPATIBLE) ABAPTERS

male precision 3.5mm ~ female precision 3.5mm -
precision 7mm precision 7mm
HP Part Number 1250-1746 HP Part Number 1250-1747
[ 4-slot center conductor collets ]
HP Part Number 85052-60004 HP Part Number 85052-60003

[ 6-slot precision center conductor collets ]

Figure 25. 3.5mm Adapters (2 of 2)

SMA and Precision 3.5mm Connectors
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HP 85021/27-series Directional Bridges. Reducing wear due to SMA connectors may also
influence the choice of equipment. For example, when devices with SMA connectors are to be mea-
sured at frequencies from 10 MHz to 18 GHz using an MP 85027-series directional bridge, Hewlett-
Packard recommends using the HP 85027A (7mm) directional bridge and 7mm-to-3.5mm adapters.

If a slight loss in directivity can be tolerated, this arrangement is much better than using the HP
850278 {3.5mm) directional bridge and connecting the SMA devices directly to it - in part because the
7mminterface, because itis larger, is more rigid and durable. The 7mm-to-3.5mm adapter servesas a
“connector saver’ in this application. It is much easier (and much cheaper) to replace an adapter than
it is to repair the bridge.

Some idea of the effects on electrical performance when “‘connector-saver’’ adapters are used may
be seen in Figure 26. Typical directivity of the HP 85021/27 directional bridges with “connector-saver”
adapters in place is compared to the 40-dB directivity (up to 18GHz) specification of the bridges alone.
As will be seen, the minimum directivity is typically 34 dB when 7mm-tc-3.5mm adapters are used with
an HP 85021/27A directional bridge. The minimurm directivity is also 34 dB when 3.5mm-to-3.5mm
adapters are used with an HP 85021/27B bridge, but these bridges are usable up to 26.5 GHz.

22
- 20
2
S
—
-3 BRIDGE WITH CONNECTOR SAVER (TYPICAL) d"_‘,,__a_-
Z 35 - : S
40
o BRIDGE ONLY (SPECIF%CATE(I}N)
— 45
o R 2 4 8 12 18 20 28.5

FREQUENCY (GHz)

Figure 26. Typical Directivity Using “Connector-Saver” Adapters
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Special 3.5mm (F)-to-Precision 7mm Adapters. One special use of adapters should be
noted. In order to produce a 7mm interface on the 3.5mm test ports of the HP 8513A and HP 8515A
test sets, for example to use 7mm calibration or verification devices or the HP 85041A transistor test
fixture with these test sets, the adapters in the HP 85130A special 3.5mm (F) to 7mm adapter kit
should be used at the test ports instead of any other adapters.

The adapters in the HP 85130A special adapter kit have two special features: (1) the 3.5mm side is a
special "NMD-3.5" connector designed specifically to mate with HP 3.5mm test ports, and (2) the
7mm side has a center conductor setback that is the same as the setback on HP 7mm test ports. Thus
the 7mm interface that results is the same as is found on test sets with 7mm connectors. Other
adapters may be used at non-port connections, to connect ordinary 7mm devices to ordinary 3.5mm
devices.

Figure 27.  HP 853130A Special 3.5mm (F)-to-Precision 7mm Adapiers

SMA and Precision 3.5mm Connectors
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CLEANING SMA AND PRECISION 3.5mm CONNECTORS

¢ Use great care to avoid bending or breaking the center conducior
pins. Female contact fingers in precision 3.5mm connectors are
especially easy to damage.

8 Avoid wetling plastic support parts. Use the least amount of
solvent possible and biow connectors dry with a gentle stream of
compressed air.

SMA and precision 3.5mm connectors require special care in cleaning, because of their delicacy,
small size, and intricate geometry. Center conductor contact pins (especially the contact fingers on
fermnale connectors) are very easily bent or broken. In precision 3.5mm connectors, moreover, the
center conductor is supported only at the inner end, by a plastic dielectric support bead. This makes it
very easy to bend or break the center conductor.

Magnification and good lighting are helpful, and especially for cleaning the interior surfaces of these
connectors the method given in Part One of this Microwave Connector Care Manual is recom-
mended: cutting off the sharp tip of a round wooden toothpick, wrapping it with a single layer of lint-
free cleaning cloth, and moistening the cloth with liquid Freon. Insert the cloth carefully into the
connector to clean the interior surfaces. When it has been cleaned, blow the connector dry with a
gentle stream of compressed air.

Clezning Solvents. Contact with solvents can affect the plastic dielectric that surrounds the cen-
ter conductor in SMA connectors and the plastic interior support beads in precision 3.5mm connec-
tors. Generally this is not a probiem if the sclvent is applied with a cloth or swab and if the least
possible solvent is used. H can be a problem if the connector is sprayed directly with solvent or if the
connector is immersed in solvent. Both of these practices should be avoided.

If a connector does become wet with solvent during cleaning, immediately invert the connector to
allow the liquid to flow out, then purge the remaining solvent using a gentie stream of compressed air.
This should be done slowly, to prevent damage to the connector due to excessive cooling due to rapid
evaporation of the solvent. Allow the connector to return to room temperature before use. If contact
with the solvent has been prolonged, inspect the plastic dielectric or support bead for signs of sweli-
ing or deterioration before using the connector and discard any connectors that are damaged.

SMA and Precision 3.5mm Connectors




GAGING SMA AND PRECISION 3.5mm CONNECTORS

¢ No protrusion of the shoulder of the male contact pin or of the
female contact fingers in front of the outer conductor mating
plane is ever allowable, and sometimes a minimum recession is
reguired. Consult the mechanical specifications provided with the
connector or the device itself.

® If an SMA connector is to be mated to a precision 3.5mm
connector, the SMA connector must meet the setback
specifications of precision 3.5mm connectors. In particular, there
must be no protrusion of the plastic dielectric, or of the shoulder
of the male contact pin or the tip of the female contact fingers, in
front of the outer conductor mating plane.

The same gages can be used to measure SMA and precision 3.5mm connectors. Separate male and
female gages are required, and connector gage kits containing all the items required are included in
many Hewlett-Packard calibration kits. Gage kits are also available separately. Part numbers are
given in Part One of this Microwave Connector Care Manual.

Male SMA and Precision 3.5mm Connectors. Gages used to measure male SMA and preci-
sion 3.5mm connectors are usually marked M and have a circular metal bushing surrounding the gage
plunger (Figure 28). When the connector is gaged, the outer bushing rests on the outer conductor
mating plane and the male contact pin slips inside the gage plunger. in this way the recession of the
shoulder of the male contact pin is measured relative to the outer conductor mating plane.

Male gages are zeroed using the protruding end of the gage calibration block supplied with the gage.
This end of the gage block is usually also marked M. Slip the calibration block into the outer bushing
so that this bushing comes to rest on the outer flat area of the calibration block. When the connector is
measured, this outer bushing will rest on the outer conductor mating plane inside the connector,
Follow the instructions for zeroing the gage given in Part One of this Microwave Connector Care
Manual,

To gage male SMA and precision 3.5mm connectors, center the gage carefully relative to the connec-
tor before inserting it. As you insert the gage, be sure that the male contact pin slips into the hole for
this purpose in the gage plunger, as it will if the gage is exactly centered in the connector. This is
required to give the correct center conductor measurement for male connectors: the position of the
shoulder of the mate contact pin (not the tip) relative to the outer conductor mating plane. Gently rock
the connector gage within the connector, to make sure that the gage and the outer conductor have
come together fiatly. Then read the recession {or protrusion) from the gage dial.

Female SMA and Precision 3.5mm Connectors. Gages used to measure female SMA and
precision 3.5mm connectors are usually marked F and are zeroed using the flat end of the calibration
block supplied with the gage (Figure 28). This end of the gage block is usually marked F. When the
connector is measured, the gage plunger comes to rest on the outer end of the female contact fingers.

Gaging female SMA and precision 3.5mm connectors is done in the same way as it is for male
connectors.

SMA and Precision 3.5mm Connectors
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MALE SMA AND PRECISION 3.5mm CONNECTORS

e Use male connector gage {has circular bushing).

® Zero gage using protruding end of gage calibration block.

1

® Insert gage into connector. 0.003in

Male pin slips into gage plunger.

Figure 28. Gaging SMA and Precision 3.5mm Connectors (1 of 2)
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FEMALE SMA AND PRECISION 3.5mm CONNECTORS

® Use female connector gage (has no circular bushing).
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® |nsert gage into connector.

0.003in
Plunger rests on end of female contact fingers. -

Figure 28. Gaging SMA and Precision 3.5mm Connectors (2 of 2)
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Abowrt. To cut short or break off an action, operation, or procedure.
Active Channel. The highlighted channel that front panel functions will affect.

Address. An identification, as 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 Hewlett-Packard interface Bus).

ALC. An 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 or circults in which the output varies as a
continuous function of the input.

Annotation. The labeling of specific information such as frequency or power on the CRT.

Aperture. The amountof atrace {in percent) on either side of a given point that is averaged together to
perform the smoothing function.

Array. A set of numbers or characters that represents any given function.

ASCGIE. An abbreviation for American Standard Code for Information Interchange. A specific format
used to transfer information to and from the analyzer or magnetic disk.

AUX. An abbreviation for Auxilary. 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. Acompact, fast format used to transfer information to and from the analyzer ¢r magnetic disk.

Bit. The smailest part of information in a binary notation system.

Buffer. A storage device used to compensate for a difference in the rate of flow of information between
two devices when transmitting information.

Bus. One or more conductors used as a path over which information is transmitted from any of several
sources 1o any of several destinations.

Byte. Eight bits of data representing one character processed as a unit.
Calibration. A process or operation which removes or reduces measurement errors.
Checksum. A summation of digits or bits primarily used for checking purposes.
Clamp. To limit a signal at a specified level.

Color brightness. A measure of the brighthess or intensity of a color.

Color. 1. That aspect of light sources that is caused by differing qualities of the light emitted by them.
Color is described in terms of three parameters: brightness (intensity), color (saturation), and tint (hue).
2. Color is used as a softkey label representing saturation (a color parameter),

Command. A set of bytes that defines a computer or instrument operation.

HP 8757C/E Glossary i
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Controller. 1. A device capablé of specifying the talker and listeners for an information transfer. 2. An
external computer connected to an instrument to control its operation.

CPU. An abbraviation for Central Processing Unit. Used to refer to the A3 board or 68000 chip on the
A3 board.

CRT. An abbreviation for Cathode Ray Tube. Used in this manual to refer to the display screen.
Cursor. An electronically generated pointer which moves across the trace to identify point values.
CW. An abbreviation for Continuous Wave. Refers to a single frequency (versus a swept frequency).
dB. An abbreviation for Decibel. A relative unit of measure.

dBm. Power in decibels expressed in terms of its ratio to 1 mW of power.

Default. A known sef of conditions used by the analyzer in the absence of user-defined conditions.

Detector. A device used with the analyzer which converts a microwave signal to a 27.778 kHz signal
that 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.
Bisk. A circular, magnetic storage medium.

Display. 1. To show annotation and measurement data on the CRT. 2. The CRT and its associated
driver circuits (A15).

Engage. To activate a function.
Enter. The process of inputting information to the analyzer.
Firmware. Programs or instructions that are stored in read-only memory (EPROM).

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.

Mex. An abbreviation for hexadecimal number system (base 16).
Horizontal Resolution. How closely spaced the horizontal data points are taken over the full sweep.

HP-IB. An abbreviation for Hewiett-Packard Interface Bus. HP-IB is Hewlett-Packard’s hardware,
software, documentation, and support for IEEE-488 and IEC-625 worldwide standards for interfacing
instruments.

Hue. 1, The dimension of color that is referred to a scale of perceptions ranging from red through
yellow, green, and blue, and back to red. 2. A particular gradation of color; tint; shade.

Initiatize. The process in which information locations are assigned 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.
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Intensity. Brightness. Emitting or reflecting light. Luminosity.

Interpolate. To determine a value of a signal between two adjacent points by a procedure or
algorithm.

1/0O path. Input/output path.

Local Lock Out. A condition or command that prevents analyzer front panel entries (and disables the
[LOCAL] key.)

Local operation. To operate manually from the front panel.

Log. An abbraviation for logarithm.

Logger. A circuit designed to output a 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 which are critical io the basic operation of the micro-
processor.

Monitor. Any external display.
Monochrome. Having only one chromaticity or color.

Multisync. A type of monitor that can synchronize its horizontal sweep to various frequencies withina
specified range.

Nit. The unit of luminance (photometric brightness) equal {0 one candela per square meter.

Normalize. To subtract one trace from another to eliminate calibration data errors or to obtain relative
information.

PAL. An abbreviation for Programmable Array Logic. A programmable multiple input/output device
which outputs a specific pattern for a given input.

Passthrough mode. That mode of the analyzer which allows HP-IB commands from a controller to
be sent to devices on the analyzer’s system interface bus.

Port. An input or output point of & circuit or device.

Preset. 1. A pre-defined instrument state (which also runs a self-test in the analyzer). 2. The action of
pushing the [PRESET] key.

Raster. The process of drawing on the CRT by deflecting the electron beam rapidly from left to right
and relatively slowly from top to bottom.

Reflection. The phenomsnon in which a traveling wave that strikes a discontinuity is refurned to the
original medium.

Remote. A mode of operation where an instrumentis controlled by another device or computer 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 —20 LOG,,p (where p is the reflection coefficient in magnitude).
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RPG. 1. An abbreviation for Rotary Pulse Generator. 2. The analyzer front panel knob.
Saturation. The degree of purity of a color. A scale from white to pure color.

Scalar. 1. A guantity that has magnitude but no phase. 2. A network analyzer that is capable of
measuring magnitude only.

Self-test. A group of tests performed at power up or preset that verify proper instrument operation.
Softkey. A key whose function is defined by the current instrument state.

Source. A device which supplies signal power. Used in this document to refer to sweep oscillators or
synthesized sweepers.

Sweeper. A signal source that outputs a signal which varies in frequency.

SWER. An abbreviation for Standing Wave Ratio, calculated as (1 +p)/{1 —p).

Syne. An abbreviated term for synchronization.

FTermination. A load connected {o a transmission line or other device.

Terminator. A keystroke (or code, if programming) that indicates the end of a numeric entry.
Thru. An abbreviation for “through’ which is used to refer to a calibration technigue.

Tint. A shade of a 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. Scmething that is not visible 1o the user. Usually a procedure that occurs without the
user’s initiation or knowledge.

Variable. A symbol, the numeric value of which changes from cne iteration of a program to the nextor
within each iteration of a program.

Yector. 1. A quantity that has both magnitude and phase. 2. A network analyzer capable of measuring
both magnitude and phase.

VYertical Resolution. The degree to which an instrument can differentiate between 2 closely spaced
signal amplitudes.
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A
fA]softkey ...... ... .. ... .. .. ... H
fAB]softkey ... ... ... ... ... 11
{AlClscfkey ... ................ i
AR softkey ... ... ... L 11
abort
plot . 35
print ... 38
programming message ... .. .. QARG 7
[ABORT PLOT] softkey . ............ 35
[ABORT PRINT] softkey ............. 38
absolute power acouracy .. ..... 1-8,1-9
ACCOSSONOS . ... .ot 1-6
activeentryarea ................... 6
[ADPT NM ON OFF] softkey ......... 40
adaptive normalization ... .. 8, 46, UG 15
command . ............... QRG 11
ADCIN connector ............. 1-11, 62
see also: [AUX]
address
assignment . ............... QRG7
HP-IB ......... .. ... . .... 2-13, 42
passthrough ............... QRG 4
TADJUST DISPLAY] softkey .......... 15
TALL]J softkey
recall ... .. i 48
save ... .. ... .. e 44
[ALL HOLDT softkey ............... 48
alternate sweep  ......... DIF 5, UG 2%
altitude requirements. see: environment
ahalyzer
ACCESSOTIBS .. v iine i vanns i-6
description ........ ... ... .. ... 14
opions ... .. . e 1-5
specifications  .............. 1-3,1-8
aperture, smoothing ..., ... ... 0. 27

ASCIIl, modified character set ... QRG 20
see also: transfer speed
[ASCH FORMAT] softkey

recall ... 49
SAVE .o e 46
attributes of CRT ... ... . ... ... ... 15
autocalibration .............. ..., 25
fAUTOCAL OM OFF] softkey . ..... ... 25
autoscale ... .. 17
[AUTOSCALE] softkey ............. 17
autozerc ... ... e 24
repeat ......... . ... 24
repeattimer ... . ... . ... 24
[TAUTOZRO]} softkey ............... 24
JAUX] softkey ........ ... .. ... .... 1%
AUX o -1, UG 9
averaging ............ ... .. 23, UG 14
cCOMMAands ............0..0. QRG 9
factor ... ... ... 2t
FAVGEkey .. ... e 21
[AVG FACTOR} softkey ............. 21
[AVG ON OFF] sofikey
average .. ......... i 21
calibration .. .. ... .. .. ... 23

INDEX
B
[Blsoftkey ...................... 1
[BiA]softkey ... ... . ... .. .. .. 11
[BiC]softkey .................... 1
[BiR]softkey ... ... . ... .. ..... il
[BACKGROUND] softkey ........... 15
background color. see: color adjusting
[BACKSPACE] softkey
recall . ... 49
SAYE e 45
SYSIEM ... 39
bandwidih, 3 dB. see: cursor
[BINARY FORMAT] softkey
recall ... 49
SaVE ........ e 46
[BLACK] softkey .................. 15
blanking
frequency readout. see:
secures frequency mode
labels ... ... ... L 38
[BLUE] softkey ... ... ...... 15
brightness,
COlOr . 16
display .o e 13
[BRTNESS] softkey ................ 13
c
fClsoftkey ......... ... ... 1t
[CiAlsoftkey .................... 11
[CiB] softkey .................... 1t
fC/R]softkey .................. .. 1
Ceables, HP-IB ..ol 1-8
[CALlkey .. ... .. . ... it 22
calibration ... ... .. UG8
AUID et s 25
detectorpowsr ........ .. ... ... 25
externaldetector ............... 25
infernai, tables  ................. 25
problems ................ ... DIF 4
self-calibration ........ ... ... 25
shortfopen ............... 22.0G8
thru ... ... o 23, UG8
fCAL VALUE] softkey .............. 25
fCHAN 3] softkey ........ ... ... ... 9
JCHAN 4] softkey .......... ... ... 9
[CHAN 1 COLOR] softkey . .......... 15
[CHAN 2 COLOR] softkey ........... 15
[CHAN 3 COLOR] softkey . .......... 15
[CHAN 4 COLOR] softkey ........... 15
[CHAN 1OFF]softkey .............. g
[CHAN 2 OFF]softkey .............. 9
[CHAN 3 OFF] softkey .............. 9
[CHAN4 OFF] softkey .............. 9
CHANNEL keys ............ ... ... 8
CHANNEL [11key .................. 9
CHANNEL [Rikey ................. 9
channel
active ... ... 9
color ... .l 14, UG 24
MBNUS ..ottt 9
selection commands ......... QrG 8

[CH MENU ON OFF] softkey ........ 44
clear
programming message ....... QRGS
registers .. ...l 40
[CLEAR SAV/RCL]} softkey .......... 40
[COARSE ZERO] softkey ........... 24
[COLOR] softkey ................. 16
coior
adjusting . ........ ... ... 14, UG 24
brightness .................... 16
defiglent vision . ................ 15
list .o 15
1 S 18
[COLOR BRTNESS] softkey ......... 16
[CONFIG SYSTEM] softkey ......... 24
configuration problems  ....... ... DIF3
see also: interconnections
configure system .. ...... .. UG7,UG "N

see also: interconnections
commands .. QRG 22-23, IPG 22, 1PV 24
connector

ADCIN .. .. 1-11, 62
care. see: Connector Care Manual
CONTROLT ... ............... 82
CONTROLZ ... 62
DACCUTO1OV ... ....... 1-11, 82
HP INTERFACEBUS ........ 2-8, 81
LINEV £10% ... ... ........ 82
MODULATORDRIVE . .......... 82
POSZBLANK ... ... ......... 61
STOPSWEEP ............. 1-12, 61
SWEEPINT10V .. ... .. ... ... 61
VIDEQ QUTPUTRGB ... .., 1-11,62
8757 SYSTEM INTERFACE ... 2-8, 61
connections
analyzertosource ............. 2-10
analyzer to external menitor ... .. 2-12
CONTROL1comnector ............ 62
CONTRCL 2 connector ............ 62
control output commands .. .. .. QRG 14
cooling .......... ... 213
CRT attributes ................... 15
[CRT GRAPHIC] softkey
recall L. e 48
SBVE i e 44
CRT 5
graphics PG 14,18,1PV 17,21, QRG 5
graphics commands .. ... QRG 18-18
[CSR FMT SWR dB} softkey ........ 20
[CURSOR]softkey ................ 19
CUFSOr i nenn s 19, DIF8, UGS
bandwidth .............. 20,UG 12
commands ... ... QRG 9
formatcommands ........... QRG 9
defta .. .. e 19
frequency ............ .. 19
Maximum ..., 20
minimum ... e 20
position commands ......... QRG 14
programming .......... PG7,IPV8
search . ... ... . . . 20

KEY {where X represents the page number); 1-X = General Information; 2-X = Installation; X — Operating Reference; UG X = User's Guide;
RO X = Remote Operation (lcoseleaf page behind tab); QRG X = Quick Reference Guide; IPG X = Introductory Programming Guide for
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[CURSOR—REF LEVEL] softkey ..... 20

[CURSOR ON OFF] softkey .......... 19
[CURSOR A ON OFF] saftkey ........ 19
[CWONOFF] ....0................ 41
D

DAC CUT 0-10 V connector . 1-11, 82
damaged analyzer. see: inspection

datadisplayarea .................. 6
dataoutput .................. QRG S
fdBmjdBlkey ................... 30
[DC DET ZERO} softkey ............ 23
[DEFAULT COLORS] softkey ......... 15
[DEFINE CUSTOM] softkey ......... as
[DELETE ALL LNS] softkey ......... 28
[DELETE FILE] softkey
recall ... 49
BAVE L. e e 45
[DELETE SEGMENT] softkey ... ... .. 28
detection, ACandDC .... 1-5, 38, UG 25
detector
adapter ... .. e 25
DC,zero ... .. 23
DC, zero commands . ........ QRG 9
mode commands ........... QRG 11
external, calibration . ............ 25
nputs ... 53
offset ... ... ... 24
offsetcommands ........... QRG 11
power calibration ............... 25
[DETA] softkey .................. 24
[DETB] softkey .................. 24
[DETC]softkey .................. 24
[DETR] softkey .................. 24
[DET OFFSET] softkey ............. 24
[DET PWR CAL] softkey ........... 25
dimensions  ........ . i 112
disk ... .. UG 22
deletefile .................. 45, 49
fitedirectory ................ 45, 48
initigtization ........ ... ... 46, 49
ipadfrom ......... ... ... ...... 47
programming ............... PG 19
save/recali commands ...... QRG 13
storeto ... 44
fitledile .................... 45, 48
unitnumber ................ 45, 49
VORMTI® .. ... .. i 45, 49
[DISK DRIVE] softkey  ............. 42
[DISK UNIT] softkey
SAVE . ... 45
recall L. 49
[DISK VOLUME] softkey
SAVE . e e 48
recadl ... 49
{DISPLAY]key ... ... ............... 12
display
blanking commands ........ QRG 14
brightnessadjust ................ 13
coloradjust ............ ... ... 15
color control commands ... .. QRG 12
dynamicrange ................. 1-8
dynamic power aceuracy ........ 1-8
trace data commands ........ QRG 8

E
editlimithnes .................... 28
[EDIT SEGMENT] softkey ........... 28

[801] softkey. see: [#TRACE POINTS)
8757 system interface ... 1-5, 2-8, 41, 61,

QRG 4, DIF 7

[ENTIkEY .. ... i 30
[ENTER LIM LNS] softkey ........... 28
[ENTOFF]lkey ................... 30
entryarea ................. . . 000 6
entryk@ys ... ... i 4,30
entryoff ... o 30
environment

operafing ..........oovveiins 213

storage ... e 2-14
equipmentrack ................ 2-5-7
[ERASE TITLE] sofikey

recalt ... 49

SBVE .o 45

SYSeM ... e 38
error, ouiput display status ... .. QRG S5
BITCrcodes ..., ... an DIF 2
extended service. see; options
extended status byte ......... QRG 21
external :

detector calibration . ...... ... .. 25

moduiation ... 2-1

detector calibration commands QRG 11

MOBHCr ... 2412

see afso: video output

[EXTDET CAL]softkey ............. 25
F
file

delete ... ... ... ...l 45,49

directory ... 45, 48

title ... .. 45, 48
[FILE DIRECT] softkey

recall ... 48

SAVE .ot 45
file extensions ............... QRG 20
fitercleaning .................. DiIF3
firmware compatibitity ........ . ... 1-7
firmware revision history

HPB787C ... ... ... 3-2

HPB757E ... . e 3-3
[FLAT LIMIT] softkey . ... ... ... 28
format

datacommands ........... QRG 14

trace, returnioss ......... 13, UG 18

trace, SWR .............. 13, UG 18
[FREQ LABELS] softkey ............ 35
[FREQ LBL OFF] softkey ............ 38
frequency

blanking, labeis ..... ... ..... ... 38

bianking, readout .. 38, QRG 7, UG 24

CUPSON . ot 19

marker ... ... UG9

secure mode ...... 38, QRG 7, UG 24
front panet

keycodes ................ QRG 21

keys ... 4

KNOD o 30

menus/softkeys commands .. QRG 12

remote operation ... ..., PG5, IPV §

FUNCTIONKkeys ............... 4,10
function select commands . ... QRG 8-13
fuse selection ............. e 2-2
G
gaincompression  ............. UG 15
general source requirements. see: source
[GHzIsoftkey . ... 28
graphics

CRT,commands .. QRG 5, QRG 18-19

CRT,print ....... ... oot 39
[GRAPH COLOR] softkey ........... 37
[GRAPHIC ON OFF] softkey

recall ... s 48

SAVE . ......... ... F 45
[GRAPH MONG] softkey ........... 36
graticule commands  .......... QRGN
[GREEN] softkey ............. .. .. 15
[GRID] softkey

display ... 15

system ... ... ..o, 35
grideolor ... ... ... 14, UG 24
K
handles

rack mounting with  ......... 2-5, 2-7

rack mounting without ....... 2-5,2-6

removal ... ... 2-15
[HOLD ONJOFF] softkey ............ 12
horizontal resolution ... ... 1-10, 14, 15

HP 8757C firmware revision history . 3-2
HP 8757E firmware rovision history . 3-3
HP-1B

address ........... 2-13,44, QRG Y
cables ...... ... i 2-8
characteristics . ............... 1-11
functions ............... QRG 14-15
function select commands .. QRG 8-13
MNEMONICS .. .o vnnnens QRG 1
oulputmodes ........... QRG 16417
status indicators ... ... ... 52
HP INTERFACE BUS connector .. 2-B, 61
pin configuration .............. 2-8
humidity requirements ......... 2-~13-14
hue. see: color
fHzlsoftkey ......... ... oo 28
i
identity, output function ......... QRG 6
[INIT DISK] softkey
recall oL 49
BAVE e 46
initializationofdisk ............ 46, 49
insertionloss .............. Lo UG12
inspection .......... ... .. . h 2-1
[INSTRM STATE] softkey
recaft ..... e e 48
SAVE ... 44
instrument preset . .......... .. QRG 3
command ................. QRG 12
INSTRUMENT STATE keys  ...... 4, 31
interconnections
anaiyzertosource .......... ... 2410
analyzer to external monitor ... .. 2-12
internal calibration tables .. .. .. .. 25

KEY {where X represents the page number): 1-X = General Information; 2-X = Instafiation;X = Operating Reference; UG X = User's Guide;
RO X = Remote Operation {lcoseleaf page behind tab); QRG X = QuickReference Guide; IPG X = Introductory Programming Guide for
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interrogate, output data function . QRG5

K
keycodes, #ontpanel ......... QRG 21
keypad ... ... ... .. L . 30
keys
CHANNEL .................. 4,89
ENTRY ... .. e 4,33
frontpanel ............ ... ... 4,10
FUNCTION .................. 4,10
INSTRUMENT STATE ......... 4,34
SOfKeYS ... 4
softkey menus ............. . 54-60
STEP .. 30
fhHzl softkey ... ..o 28
Rob ... e 340
L
[LABELS] softkey
display ... e 15
SYSIBM . ... 38
labels
bianking .......... 38, QRG7, UG 24
color ... ... . 14, UG 24
frequency ........ ... ... ... .. 8
MOUE L. 5
softkey ... ... .. ... ... &
start/stop frequency ............. 39
[LABELS ON OFF] softkey . ......... 38
learnstring ..., QRG 5, IPG 16, IPV 19
learnstringcommand ......... QRG 15
limitlines .................... UG 23
commands ................ QRG 10
BNIBY e 28
edit ... 28
delete ......................... 28
plot o 28
Privt . 29
SAVE ..ot DIF &
[LIMLNS OFF] softkey ............. 29
LINEV £10% connector . .......... 62
line power problems ............ DIF 2
linevoltage ................. 1-12,2-2
list,color ........ . i 15
[LOAD FRDISK]} softkey ............ 47
[LOCAKIkey ... ..., 42

local operation mode QRG 8, IPG 3, IPV 4
LOCAL LOCKOUT . QRG6,1PG 3, IPV 4

LOG magnitude display .......... 1-10
[LWR LIM—MEM] softkey ........... 28
M
[MANUAL] softkey ................ 24
manual changes supplement . ... ... 1-3
[MANUAL ON OFF] softkey .......... 41
manual operation .. QRG B, IPG3, PV 4
manual sweep .......... ... 41
mMarker ..........vieiiinaa. UG 9
[MAX] softkey ............ ... 20
[MEAS]key ...................... 11
[MEAS] softkey

display ... . oo 12

SAVE L. 44

[MEAS — MEM] softkey

display ......... ..o 13
SAVE .ot 44
[MEAS-—~MEM] softkey
calibration ......... ... ... ... 23
display ... i 13
recall ... 48
[MEAS —M—MEM] softkey
calibration . ........ ... .. .. ... 23
diSPIaY e 13
measure
power/voltage commands ..., QRG8
raiccommands ............ QRG 8
measurements
bandwidth ............... 20, UG 12
gaincompression ............ UuGis
insertionloss ............... UG 12
out-of-Dand rejection ......... UG 13
peak-to-peakrippie .......... UG 13
returnloss ............. ... uG18
simuitaneous  ............... uUGg18
SWR ... UG 18
transmission ............. ... uG18
measurement-=memory ... ..... .. 13
measurement-minus-memory ....... 13
[MEM] softkey :
display ........... .. ... 12
recall ....... ... 48
SAVE ... 44, Q44
menu structuremaps ........... 54-60
messageline ..................... 5
[MHz] softkey .................... 28
[MIN] softkey .................... 20
mnamonics, HP-IB . ........... QRG 1
[MOD ON OFF] softkey ............ 44
[MODE AC DC] softkey . ........... 38
[MODE LABELS] softkey ........... 35
modeilabels . ........ . .. L. 5
[MODIFY COLOR] softkey .......... 16
modified ASCH character set ... QRG 20
modutation ............ . ... UG 15
command ................. QRG 11
drive ... e 1-8
external . ...... ... .. ... . ... 211
requiremeants of source ......... 1-9
MODULATOR DRIVE connector ... .. 82
menitor, external ... ... ..., 2-12
meonechrome ... ... 0.l 16
[MONOCHROME] softkey ........... 16
N
[NEXT PAGE] softkey
recall L. 48
SAVE .. e 45
INONSTD ON OFF] softkey .......... 42
normalization ... ... ..o 0L 41
number of tracepoints ...... 1-10, 13, 38
command ................. QRG 11
[#TRACE POINTS] softkey .......... 38
numerickeypad ..., .. 000 30
0
offset, detector ... ... .. . .. ... 24

[101] softkey. see: [¥TRACE PGINTS]

open/short calibration ........ 22,UG8
operation
local ........... QRG B, 1PG 3, PV 4
remote ......... QRG 6, IPG 3, IPV3
operator'scheck ..., .. ... .. ... 63
oplions
fourth detectorinput ............ 1-5
HP-IBdisk drive ................ 1-5
extended service ............... 1-6
factory refurbished
demonstration instrument .. .. .. 1-8
rack mount without handies ... ... 1-6
rack mountwith handles ......... 1-6
output data functions ........... QRGS
output modes commands ... QRG 1617
cursorvalue ............... QRG 16
CWvalte ................. QRG 16
errorstatus ... ... ... QRG 17
identity ............ ... ... QRG 17
interrogated parameter vaiue . QRG 16
keycode .. ... el QRG 17
knobvalue ................ QRG 17
learmstring ... ... QRG 16
measurementdata .. ........ QRG 16
memorydata .............. QRG 16
normalizeddata ............ QRG 18
statusbhytes ............ ... QRG 17
QUTPUTVALUE ........ IPG 8, IPV 10
-]
PACKAGING .. oot s 2-14
PASS/FAIL indicators ........... 6, 28
passthrough
address ......... . .00 QRG 4
address command ....... ... QRG 14
CRTgraphics ............... QRGS
mode ................ IPG &, IPV S
performance specifications .. ... 1-3,1-8
[PLOTTsoftkey ................... 34
plot ..o 34, UG 10
abort ... 35
commands . ............ .. QRG 10
custom ...l 35
[PLOTALL] softkey ............ ... 34
[PLOT CUSTOM] softkey ........... 34
[PLOT GRID] softkey .............. 35
[PLOT LABELS] softkey ............ 35
[PLOTTER] softkey ................ 42
[PLOT TRACES] softkey ............ 35
piotiers, compatible ... . ........... 34
[PLTBUF ON OFF] softkey ......... 41
[POINT LIMIT] softkey ............. 28
points, number of trace ..... 1-10, 13, 38
command ....... .. QRG 11
see: number of trace points
polling ......... .. ..ol PG 11
POS Z BLANK ¢onnecior ....... 1-9, 61
power
cable ... ... ... ... . ... 2-3
detector, calibration ............. 25
linemoduie .................... 2-2
prablems ... . 0 DIF2
requirements ............. 112, 2.2

preset conditions 50, QRG 3, IPG 3, PV 3
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{PRESET]key ........... ... .. ... 50

[PREY PAGE] softkey .......... 45, 48
[PRINTI softkey . ................. 38
print ... ... L. L 36, UG 10
abort .. 38
biackandwhite ................ 38
COIOF e 37
commands ................ QRG 10
graphics ........ .. ... ... ... 37
fabudar ... 37
[PRINT DATA] softkey ............. a7
[PRINT ENTRIES] softkey .......... 28
[PRINT MKRAS] softkey ............. a7
JPRINTER] softkey . ............... 42
printers, compatible ........... ... 36
probiems
calipration ...... .. ... ..., DiF 4
general ................ .. ... DIF3
HP-IB ... DIF3
fingpower .................. DiF 2
programming . ... DiIF 4
programming
differences between analyzers .. RO 1
examples .............. IPG3,IPV3
HP 8757C/E commands .. QRG22-23
PG 22, 1PV 24
softkeys ............. PG 13, 1PV 15
validcharacters ............. QRG 3
R
[Rlsoftkey ... ... ... ... ..... 11
fRiIA]softkey ....... ... ... ... .. 11
[RiBlsoftkey ..................... 1
[RICYsoftkey ........ ... ... 11
rack mount
withhandles . ............. 2-5,2-7
withouthandles ............ 2-5, 2-6
rear pahel connectors .. ..., ..., .. 61
[RECALLIkey ................... 47
TRECALL REGISTR] softkey . ........ 47
[RED] softkey ....... ............ 15
[REFlkey ......... ... ... ... ... 18
reference
level ... .. 18
levelcommands ............ QRGS8
position ............. e 18
position command . .......... QRG 9
siepsize ... .. 18
reflection measurements,
see: measurements
[REF LEVEL] softkey . .............. 18
[REF POSN] softkey ............... 18
[REF 5TP SIZE] softkey .. ........... 18
register. see; save/recali register
reiection, out-of-band ........ .. UG 13
remote
operationmode .. QRG 6, IPG3, 1PV 3
sweep confrol ... ... .. IPG 11, 1PV 14
removalofhandles .............. 2-15
repeat autozero timer ..., ... ..., 24
[REPT AZ ON OFF] softkey ......... 24
[REPT AZ TIMER] softkey . ......... 24
resolution . :
horizontal displtay . ...... 110, 14,15
varticatdisplay .................. 14

[RESTART AVERAGE] softkey ...... .. 21
returnloss .......... .. ... .. 13, UG 18
see afso; log magnitude
revision history
HPA7S7C ... 3-2
HPBVSTE ... i, 3-3
RGB VIDEO OUTPUT connectors.
see: VIDEC QUTPUT RGB connectors

rippte, peak-to-peak ............ UG 13
RPGkrob ... ... i 30
S
safety . ... ..., 1-3,1-13
[SALMON] softkey . ....... ........ 15
[SAVE]key ............ ... .. ..., 43
save/recall register .. 43,47, DIF6, UG 9
commands . ............. QRG 12
[SAVE REGISTR] softkey ........... 44
[SCALEIReY .........coivininnnn 17
scale ... 17
autoscale ... ... L 17
commands ... ... ..., QRG 8
perdivision ... ... ... ... ., 17
[SCALE TO P1P2] softkey ........... 35
[SEARCH] softkey . ............... 20
search, Curser ...........cvniue.n. 20

secure frequency mode 38, QRG7, UG 24
[SELECT CHAR] softkey

recall ... 48

SAVE e e 45

system . ... 39
[SELECT TITLE]J softkey

recall ... 48

SAVE .ttt 45
seif-calibration .................. .25
seiftest .......... ... ... .. ... QRG 7
seriainumber ..., ... ... oo 1-3
[SERVICElkey ........... ... ... 41
service

extended. see: options

Kit o e 1-6

returnto HP ... Ll 2-14

request{SRQ) .......... 111, QRG 8

f2: o [ 2414
[SET UP DISK] softkey

recall ... .. e 49

SBVE e 45
shipment,tocHP ................ 2-14
[SHORTIOPEN] softkey . ............ 22
shortfopen calibration ........ 22,UG8
signal separation .............. uG17

[16Q1] softkey. see: [#TRACE POINTS]

[SLOPE LIfIT] softkey ... ... ... 28
[SMOOTH APERT] softkey .......... 27
[SMOOTH ON OFF] softkey ... ...... 27
smoothing ................. 22,UG 14
aperture ... ... 27
command ... ... QRG 8
softkey menus
HPG7S7C ... . 54-57
HP8757E ... ... s, 58-60
softkey programming . ... PG 13,IPV 15
software converting ............. RO
source requirements  ......... ... 1-9
[SPACE] softkey . ................. 38

[SPCLIkey ... ... ... ... ... 27
specifications ................ 1-3,1-8
stable averaging ............ 23, UG 14
[START LABEL] softkey ............ 32
status
bit .. e QRG 7
byte ... ............. QRG 5, QRG &
QRG 20, IPG 11, IPV 14
byte commands ............ QRG 14
byte descriptions . .......... QRG 2t
indicators ......... oo 52
H® e 6
symbols .................. 5 UG5
STEPkeys ............ ... .. ... 30
stepcommands .............. QRG 2
[STEP SWON OFF] softkey ......... 41
ISTOP LABEL] softkey ............. 39
STOP SWEEP connector ....... 1-11, 81
[STORE OPEN] softkey ....... ... .. 23
[STORE SHORT] softkey ........... 23
[STORE THRUT softkey ............. 23
[STORE TO DISK] softkey ........... 44
[STP ONE LEFT] softkey
recall ... e 49
BAVE . 45
SYSIBIM L. v i e 39
[STP ONE RIGHT] softkey
recall ... 49
SAVE .. 45
SYSIBM ... 3g
SWEEP IN 0-10 V connector .. .. 1-310, 61
sweep
maaual ........ .. ... 41
mode ... 41
mode commands ... QRG 11, QRG 15
(=117 + S 43
remote ... IPG 1%, IPV 14
[SWEEP MODE] softkey ............ 41
[BWEEPER] softkey . .............. 42
sweep requirements
time ... .. 1-9
voltage .......... ... .o 1-8
SWR ... 13, UG 18
syntax, input .......... e QRG 2-3
[SYS INTF ON OFF]} softkey ......... 41
[SYSTEMIkey ................... az
system
cafibration commands ....... QRG 11
interface .................. QRG 4
T
tabular
dataprint ...... ... . ... . ... 37
markerprint ... .. . s 37
{TEMPCOMP OGN OFF] ............ 25
temperature
compensaiion ................. 25
drift . 25
operating .................... 2413
storage . ... .o 2-14
termination of devices .......... Hichr
terminators, command . ... ..., QRG 2-3
thru calibration .............. 23,UG 8

KEY {where X represents the page number}: 1-X = Generai information; 2-X = Installation;X — Gperating Reference; UG X = User’s Guide;
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timer, repeat autozero

[xtfsoftkey ........... ... ... ... 28
[TiNTTsoftkey . ... ... .. ... ... 16
1111 16
[TITLE} softkey ... ... . ... ..... 39
title dispiay

define ...... ... .. ... ... ... ... 39

iNe .. 6

onfoff ... 39
[TITLE FILE] softkey

recall ... .. 48

BEVE .ot 45
[TITLE ON OFF] softkey  ............ 39
frace

format .......... . ...l 13

poinis, numberof ... ... 1-10, 13,38

fransfer .............. PG @, 1PV 11
[TRACE 1] softkey ................. 35
[TRACE 2] softkey . ................ 35
[TRACE 3] softkey ................. 35
[TRACE 4] softkey .. ... ... ... ... 35
[TRACES]softkey ................. 35
fransferspeed ......... ... ... .. 113

transmission measuremenis ... .. UG 18
trigger (GET) message ......... QRG 6
[TRC FMT SWR DB] softkey ......... 13

[201] softkey. see: [#TRACE POINTS]

EH
[UPR LIM—MEM] softkey ........... 28
V'
ventilation .............. ... ..., 2413
vertical display resolution ..., ..., .. 14

VIDEO OQUTPUT RGEB connectors 1-11, 62
videosignals . .............. .. 1-11, 62

video filtering .......... ... 22, UG 14
vision, color deficient .. ............ 15
voltage
controlled device ............... 11
NPUE e 11
HNe o 2-2
sweep requirements ... ... ... 1-9
volume ... ... 45, 48

W

warranted performance ........
[WARNING] softkey ...........
warning messages
color ...
weight ... ... .. .. Lo L
fWHITE] softkey ... ... ... ..
write
softkey label command
title command
to trace memory command . ..

¥
[YELLOW] softkey

¥4

zero
autozere ... ...
coarse
DC detector
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