HP 8711B and HP 87138
RF Network Analyzers

The HP 87118 and 8713B are easy-to-use RF network analyzers optimized for
production measurements of reflection and transmission parameters. The
instrument integrates an RF synthesized source, transmission/reflection test
set, multi-mode receivers, and display in one compact box.

The source features 1 Hz resolution, 50 ms (or faster) sweep time, and up
to + 16 dBm output power.

The three-channel, dual mode receivers provide dynamic range of greater
than 100 dB in narrowband measurement mode. For measurements of
frequency-translating devices, the network analyzer features broadband
internal and external detector inputs, The receivers incorporate digital signal
processing and microprocessor control to speed operation and measurement
throughput.

Two independent measurement channels and a large CRT display the
measured results of one or two receiver channels in several user-selectable
formats.

Measurement furctions are selected with front panel hardkeys and softkey
menus. Measurements can be printed or piotted directly with a compatibie
peripheral. Instrument states can be saved to the internal floppy disk,
internal non-volatile memory, internal volatite memory, or to a compatible
external disk drive. Built-in service diagnostics are available to simplify
troubleshooting procedures.

Measurement calibrations and data averaging provide performance
improvement and flexibility. Measurement calibrations consist of normalizing
data, utilizing the internal factory calibration, or calibrating with external
standards. Measurement calibration reduces errors associated with directivity,
frequency response, and source match. Directivity is corrected to 40 dB and
source mateh to 20 dB for improved reflection measurements.
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How to Use This Guide

The first 7 chapters of this guide explain how to perform measurements,
calibrate the instrument, and use the most cormmon instrirment functions.

Chapters 8 through 14 are reference material. Use these chapters to look
up information suck as front panel features, specific key functions and
specifications.
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Installing the Analyzer

This chapter will guide you through the four steps needed to correctly and
safely install your network analyzer, The four steps are:

1. Check the Shipment

2. Meet Electrical and Environmental Requirements
3. Check the Analyzer Operation

4. Configure the Analyzer




Step 1. Check the Shipment

After you have unpacked your imstrument, it is recommended that you keep
the packaging materials so they may be used if your instrument should need
to be returned for maintenance or repair.

Check the items received against the Product Checklist to make sure that you
received everything.

Inspect the analyzer and all accessories for any signs of damage that may
have occurred during shipment. I your anaiyzer or any accesscries appear
to be damaged or missing, call your nearest Hewlett-Packard Sales or Service
office. Refer to Table 11-1 in Chapter 11 for the nearest office.




Step 2. Meet Electrical and Environmental
Requirements

1. Set the line voltage seiector to the position that corresponds to the ac
power source you will be using.

Before switching on this instrument, make sure that the line voltage selector
switch is set to the voltage of the power supply and the correct fuse
(T BA 250 Vy is installed. Assure the supply voltage is in the specified range.

CAUTIDYN

NOTE

The working fuse and & spare are logated in the power cable receptacle. See Fgure 811,

f . )
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Figure 1-1. Voitage Selector Switch Location




Installing the Analyzer
Step 2. Meet Electrical and Environmental Reguirements

2. Ensure the available ac power source meets the following reguirerents:

Nominal AC Line Power
Setting

1Moy 90 to 132 Vac 147 1o B3 Ha
220y | 188 1o 254 Vec 147 1o B3 Hz

If the ac line voltage does not fall within these ranges, an autotransformer
that provides third wire continuity to ground should be used.

3. Ensure the operating environment meets the following requirements for
safety:

e indoor use
s altitude up to 15,000 feet (4,572 meters)
» temperature 0 °C to 55 °C

e maximum relative hwmidity 80% for temperatures up to 31 °C
decreasing linearly to 50% relative humidity at 46 °C

» mains supply voltage fluctuations not to exceed the specified range

o transient overvoltages according to INSTALLATION CATEGORY II,
according to [EC 1018

e POLLUTION DEGREE 2 according to IEC 664

NOTE

The above requirements are for safety only Separate conditions that must be met for specified
performance are noted in Chapter 11.
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WARNING

Installing the Analyzer
Step 2. Meet Electrical and Environmental Requirements

4, Verity that the power cable is not damaged, and that the power source
outlet provides a protective earth ground contact. Note that the following
itlustration depicts only one type of power source outlet. Refer to

Figure 8-10 to see the different types of power cord plugs that can be used
with your analyzer.

FROTECTIVE
TARTH GROUND

- ’ ‘\
I @@ = m{[l:l&‘@ ) ) @ @@ h
° o) ] s o o
)
® @
I
\.

Figure 1-2. Protective Earth Ground

This is a Safety Class I product {provided with a protective earthing
ground incorporated in the power cord). The mains plug shall only be
inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor, inside or outside the instrument,

is likely to make the instrument dangerous. Intentional interruption is
prohibited.
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Installing the Analyzer
Step Z. Meet Electrical and Environmental Reguirements

If this instrument is to be energized via an external autotransformer for
voltage reduction, make sure that its common terminal is connected to a
neutral (earthed pole} of the power supply.

WARNING

5. Ensure there are at least two inches of clearance around the sides and
back of either the stand-alone analyzer or the system cabinet.

TWO

NCH CLEARANCE "N 0y
I

I
SIDES AND REAR

RACK

TWO INCH CLEARANCE
SIDES AND REAR

ANALYZER /

e =

EDCGE OF B NCH

pobab

Figure 1.3. Ventilation Clearance Requirements

1-7




Insialling the Analyzer
Step 2. Meet Electrical and Envirenmentzl Requirements

6. Set up a static-safe workstation. Electrostatic discharge (ESD) can damage

or destroy components.

Buitding

f P Ground
\ % 1 Mezglhm
v Resistor =
Z

)

~—F lgor Mai ———HA

L |
] 1

qgBh3d

« table mat with earth ground wire:
HP part number 8300-0797
e wrist-strap cord with 1 Meg Ohm resistor:
HP part number 9300-0980
& wrist-strap:
HP part number 8300-1387
e hael straps:
HP part nurnber 8300-1308
« floor met:
part number 1E64R
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Step 3. Check the Analyzer Operation

1. Twrn on the line switch of the analyzer. After approximately 30 seconds, a
disptay box should appear on the screen with the following information:

¢ The model number of your analyzer (either HP 8§711B or HP 8713B)
e The firmware revision

e The serial number of your analyzer

¢ Instalied options

2. Verify that the serial number and options displayed on the screen match
the information on the rear panel serial label.

3. The operator’s check should be performned on the analyzer to provide a
high degree of confidence that the analyzer is working properly. Refer to
Chapter 2 for instructions on how to perform the operator’s check.
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Step 4. Configure the Analyzer

You can begin making measurements by simply connecting your analyzer

to an appropriate power source and turning it on. This section, however,
will explain how to connect common peripherals and controilers, and how to
install your analyzer into a rack system.
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Instaliing the Analyzer
Step 4. Configure the Analyzer

Connecting Peripherals and Controllers

CONTROL PORTS
A

HP— 1B PARALLEL SERITAL KEYBOARD VIDEQ

\ /

P
@@ = —Dp @ (]
o T o o o o
o .
c (o]
— o
==
I )
\_\ /// \\ J
EXTERNAL L INE VOLTAGE VOLTAGE SELECTOR
DETECTORS SWITCH

pobBShb

Figure 1-4, Network Analyzer Rear Panel Line Module and Selected Connectors

Refer to Figure 1-4. The HP-IB port is for use with computers and peripherals
(printers, plotters, etc.) The parallel and RS-232 (serial} ports are also for
peripherals. The parallel and serial ports can also be programmed via IBASIC
for general IO control.
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HP-1B Connections

Instalfling the Analyzer
Stepn 4. Configure the Analyzer

An HP-IB system may be connacted in any configuration as long as the

following rules are observed:
¢ The total number of devices is less
¢« The total length of all the cables us

than or equal to 15.

ed is less than or equal to 2 meters

times the number of devices connected together up to an absolute
maximum of 20 meters. For example, the maximum cable length is

4 meters if only 2 devices are involved. The length between adjacent
devices is not critical as long as the overall restriction is met.

See Figure 1-5 for different connection configurations.

STAR L INEAR
NE TWORK NE TWORK
ANALYZER ANALYZER

HP— 18

podTh

Figure 1.5, HP-1B Gonnectien Configerations

Tahle 1-1. Maximum HP-1B Cable Lengths

Instruments/Peripherals | Maximam HP-IB Cable Length
in System Between Each Pair
of Devices
Two dm
Fifteen {max! 20 m ftoall




Parallel and Serial
Connections

Gther Connections

Installing the Analyzer
Step 4. Configure the Analyzer

Parallel and serial devices often require specific cables—check their manuais
for details. Parallel cable length should not exceed 25 feet. The analyzer may
expetience problems talking to the printer if this length is exceeded. Connect
the required control cables and secure them. (Tighten the knurled screws or
comparabie fasteners.)

If you plan to use a keyboard, external video monitor, or external detectors,
connect them to the appropriate rear panel connectors. See Figure 1-4.

T

ROTE

Turning on the network analyzer at the same time a system centrofler is addressing the analyzer wil
resylt in the following message:

Error: Unable to power up while
being addressed via HP-IB.

Ensure that the analyzer is not
being addressed, or disconnect HP-IB.

Cycle analyzer power to continue.

To remedy this problem, follow the instructions in the message
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To Set HP-IB Addresses

Instaling the Analyzer
Step 4. Configure the Analyzer

To communicate via HP-IB, each external device must have 3 unigue address
and the network analyzer must recognize each address. To check or set each
external device's actual address, refer to the device’'s manual (most addresses
are set with switches).

The following are examples of how to check or set the device’s recognized
address on the network analyzer:

s External Disk Drive: press (SAVE RECALL) S

g The default setting is O
{zero). To select another addre‘;s enter the number and press &

® Printer: press Use the front panel knob

to highlight the line that reads HP PRIKTER PCL HP-IB. Press
The second line of the screen displays settings: in this case the address.
The default address is 5, however most printers are factory set to address

1 (one). To change the recognized address, press |

® Plotter: pz‘e% HARDCOPY

The second line of the screen dzsplays settings: in this case the ad< 1683,
The default address is 5 and most plotters are factory set to address 5
(five), so changing the address is probably not necessary To change the

recognized address, press

NOTE

Only one hardcopy address can be set at & time Changing the printer address, for exemple, changes
the pletter 10 the same address,




Instailing the Analyzer
Step 4. Configure the Analyzer

» HPB711B or IiP 87133 press (SYSTEM OPTIONS}

5. The network analyzer’s
address will appear (the default is 16). To chaﬂge the address, press

To Configure Peripheral If your system uses serial or paraliel peripherals, follow the guidelines below

Settings to configure the system. Refer to the peripheral’s manual for correct cables
and settings. The paraliel and serial ports have standard Centronics DB-25
and RS232 pinouts respectively as explained in Chapter 8, “Front/Rear Panel
Features.”

e Serial Devices: press (HARDCOPY)

controls to highlight vour type of printer or plotter and press
the baud rate or handshake at the {op of the screen are mcorrect, use the
softkeys to change them.

® Parallel Devices: press
controls to highlight vour type of printer or plotter and press &

, use the entry

is seiected, the first two lines in the box that appears & the top

current settings for your convenience.
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Instafling the Analyzer

CAUTION

CAUTION

Installing the Analyzer In a Rack

Use onty the recomumended rack mount kit (Option 1CM when ordered with
the analyzer or HP part number 08711-60058 when ordered separately} with
this instrument; it needs side support rails. Do not atterapt to mount it by
the front panel (handles) only. This rack mount kit allows vou to mount the
analyzer with or without handles.

To instail the network analyzer in an HP 85043D rack, follow the instructions
in the rack manual.

To install the network analyzer in other racks, note that they may promote
shock hazards, overheating, dust contamination, and inferior systemn:
performance. Consult your HP customer engineer about instaliation,
warranty, and support details.

When installing the instrument in 2 cabinet, the convection into and out of
the Instrument must not be restricted. The ambient temperature {outside
the cabinet) must be less than the maximum operating temperature of the
instrument by 4 °C for every 100 watis dissipated in the cabinet. If the
total power dissipated in the cabinet is greater than 800 watts, then forced
convection must be used.

Place other systern instruments (computer, printer, plotter, external disk
drive) where convenient, within the HP-IB cable length limits (see Table 1-1)
or other interface cabling limits.
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Getting Started

The HP 87118 and HP 8713P are easy-to-use fully integrated RF component
test systems. Each instrument includes a synthesized source, wide dynamic
range receivers and a built-in test set. Features are grouped by functional
block and displayed on the instrument CRT. This section familiarizes

new users with the layout of the front panel and the process of entering
measurement parameters into the analyzer

O

o
\ /
4/__.__)L__\_
oooo nono
AN
O
T ——.
O
O

oy
O

poBdsd

Figure 2-1. Network Aralyzer Front Panel Features
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Front Panel 'Tour

1 The CRT Display

The analyzer’s large CPT displays data, markers, limit lines, Instrument BASIC [1BASIC)
programming code, softkey menus and measurement parameters quickly and clearly. Refer 10
"Display” in Chapter 8 for more infarmatian.

2 (B

The key simpffies measurament setups. The begin key allows quick and sasy
selection of basic measurement parameters for a user-specified class of devices le.g., filters,
amgplfiers, or mixersh. for exemple, when making & transmission measurement, selecting
FLTER as your device type puts the analyzer into narrowband detection mode, maximizing
measurement dynamic ranga In comparisan, selecting MIXER as your device type puts the
analyzer inte broadband detection made, enabling frecuency translation measurements. This
capability allows new users To siert making measurements with as few as four keystrokes.

3 MEAS

The measure keys select the measurements for esch channel. The analyzer's measurement
capabilities include transmission, reflection, power, conversion loss, and AM delay toptions
1BA and DB only}.

4 SQURCE

The source keys selsct the desired source output signal to the device under test, for
example, salecting source frequency range o output powser. The source keys else control
sweep time, number of points, and sweep triggering.

B CONHBURE

The configure kays control recoiver and displey paramaters, Thase parameters include
recaiver bancwidth and averaging, display scaling and format, marker functions, and
insteument calibration.

SYSTEM

The system keys cortrol system level functions. These include instrument praset, save/racell,
and hardeopy output. HPB parameters and 1BASIC are also controlled with these system
keys.

T The Numeric Keyped

Use the number Keys to enter & specific numaric value for a chosen parameter. Use the
key or the softkeys 10 terminate the numeric entry with the apprapriste units,
You can also use the front panel knob for making continuous adivstments to parameter
values, while the (1) and (1) keys allow you to change values in steps.

8 (HARDKEYS

Hardkeys are front panel keys physically located on the instrument front panel. In wext,
these kays will he represented by the Key name with a box around it

such as: [PRESET ).

Softkeys are keys whosa lzbals are determined by the analyzer's firmware. The labels are
displayed on the sereen newt 1o the 8 blank keys next 1o the display screen an the analyzer,
will be represented by the key name with shading behind it such as:
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Entering Measurement Parameters

This section describes how to input measurement parameter information into
the network analyzer,

NOTE

When entering parameters, you can use the nameric key pad, ss described in eech example, of you
can use the (1) (L) keys ar the front panel knob to enter data.

NOTE

When you are instructed to enter numeric values in this manual, it often can get cluttersd and
corfusing to depict each key stroke. So i this manual, numbers [ne matter how many characters)
are dapicted inside one keycap, For example, if you are instructed to enter the number —42.5, 1t will
be depicted irside one keycap like this: (-~42.5). To enter this number, the fcllowing keys need to

pressed in succession: (=) Q&

You can follow along with these examples by connecting the filter and cable
that were supplied with your instruraent as shown in Figure 2-2,
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Getting Started
Entering Measurement Parameters

NETWORK ANALYZER

o
U
4
FiLTER RF
N

pol47

Figure 2-2. Connect the Filter to the Analyzer




Getting Started
Entering Measurement Parameters

Presetting the Analyzer Press the key. When the analyzer is preset with the key,
it reverts to a known operating condition. When this key is pressed, the
foliowing major default conditions apply:

NOTE

Frequency range
Frequsrncy range2
Power level

Channe! 1 measurament
Channel 7 measurement
Format

Number of points
Sweep time

Scale

Referance

System Bandwidth

0.3 1o 1300 MHz
0.3 1w 3008 MHz
0 ¢Bm
Transmission
off
log Magnitude
20
Auto
10 dBfdiv
0 dB

Madium

1 HP 87718 only
2 HP 87138 only

The measurement parameters that you snter will be retained in the analyzer's memory wher the
power is turned off, and will be restored when the power is turned back en,

See Also

Refer to Chapter 14, “Prasat State and Memory Alfocation,” for a comprehensive table of preset
conditions.
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Entering Frequency
Range

Gatting Started
Entering Measurement Parameters

1. Press the key to access the frequency softkey menu.

2. To change the low end of the frequency range to 10 MHz, press

3. To change the high end of the frequency range to 900 MHz, press

4. You can also set the frequency range by using the ; . Span
softkeys. For instance if you set the center frequency (o 160 MHz and the
span to 300 MHz, the resulting frequency range would be 10 to 310 MHz.

Pt
NGTFE

When entaring frequencies, be sure to terminate your numeric entry with the apprapriate softkey to
obtain the correet units. If vou use the (ENTER] key to terminate & frequency entry, the units
default to Hz.

ution is kHz. You can change the resolution by pressing (FREQ
and then selecting a new resolution,




Entering Source Power
Level

Getting Started
Entering Measurement Parameters

1. Press the key to access the power level softkey menu.

(3), and

2. To change the power level to 3 dBm, press

@)

3. To change the power level to —1.6 dBm, press

G

NOGTE

Your analyzer's power leve! (depending upon its option configuration) may not be settable to below
{ dBm,
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Scaling the
Measurement Jrace

. To change the reference level to 0 dB, press

Getting Started
Entering Measurement Parameters

. Press the (scaLE} key {0 access the scale menu.
- To

iew the complete measurement trace on the display, press

. To move the reference position (indicated by the » symbol on the left side

le down from the top of the display, press
Figure 2-3 shows which graticule each

o}

reference position: designates.

iy
o

r vyy

r

- W Rk B N B O
b,

ryywvyw

[#]

po852b c

Figure 2-3. Reference Positicns
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Entering the Active
Channel and Type of
Measurement

Getting Started
Entering Measurement Parameters

The {CHAN 1} and (CHAN 2} keys allow you to choose which channel is active,
and measurement parameters for that channel. You can select many of the
measurement, and display functions independently for each channel.

1. To measure transmission on channel 1 and reflection on channel 2, press
the following keys:

(PRESET ) {CHAN 1}

2. Both channels measurements are now visible on the analyzer’s dispiay
screen. Note that the active channel’s (channel 2) measurement trace is
brighter than the other channel’s trace,

Pi: Transmission Log Mag  10.0 dB/  Hef 0.00 di
B2 Befliecticn Log Msg 10.0 ¢dBR/ Hef 0,00 dB

(a35]
4G

30

20

10

! 1
rr 0.300 MHZ Stop 3 000.000 Mez

Figure 2.4. Both Channels Active
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Getting Started
Entering Measurement Parameters

Viewing Measurement 1. To view only the channel 2 reflection measurement press (CHAN 1

Chamnels

2. To view both channels again, press (CHAN 1).
3. To view both channels separately on a split screen, press

P1 Transmission

Log Mag 10.0 dB/ Ref 0.00 dB

—20 f
~30 !

Abs f \

4

Start 0.300 MHz
boopeflection

l.og Mag 10.0 B/

Stap 3 000.000 MHz
Ref 0.00 dB

]

-10 'H

20

—30 '

ADS

Start 0,300 MHz

Figure 2-5. Split Display

Stop 3 000, Q00 MMz

You have now learned how to enter comunon measurement pararzeters and
how to manipulate the display for optimum viewing of your measurement.
You can new proceed on to performing the operator’s check, or refer to
Chapter 3 for detailed information on making specific types of measurements.




Performing the Operator’s Check

The operator’s check shouwd be performed when you receive your instrument,
and any time you wish to have confidence that the analyzer is worlang
properly. The operator’s check does not verify performance to specifications,
put should give you a high degree of confidence that the instrument is
performing properly if it passes.

The operator’'s check consists of making a transimission measurement with the
cable that was supplied with your analyzer, and a reflection measurement
with the cable and again with a 50 @ or 75 @ termination {load).
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Getting Started
Performing the Operator's Check

Equipment List

To perform the operator’s check you will need the following:

s A known good cable such as the one that was supplied with your analyzer.
The cable you use should have <0.5 dB of insertion loss up to 1.3 GHz
and <0.75 dB of insertion loss from 1.3 to 3.0 GHz.

o A known good load (> 40 dB return loss) that matches the test
port impedance of your anatyzer such as one from calibration kit
HP 85032B/E (50 @) or HP 85036B/E (75 Q).
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Getting Startad
Performing the Operator's Check

Make a Transmission Measurement

1. Connect the equipment as shown in Figure 2-6. Use a known good cable
such as the one that was supplied with your analyzer.

NETWORK ANALYZER

EGEVNEY
D0 25ea o

[

RE OUT

paftle

Figure 2-6. Equipment Setup for Transmission Measurement

Z. Press (PRESET) (SCALE)

3. Verify that the data trace falls within £0.5 dB of 0 dB. See Figure 2-7 for a
typical resuitf.
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Getting Started
Performing the Gperator's Check

P1: Transmission Log Mag 0.1 dB/ Ref 0.00 di
P2 OFF .
dB
4
.3
.2
ot
+g5 N
‘\J\'“W
-1
Nm_\ .
/\/\/W\"V\/\/"’\i
-
-.3
-, 4
Abs
Start 0.300 MHz Stop 3 000 .0D0 MH7
pob53b_c

Figure 2-7. Verify Transmission Measurement

NOTE

The quality of the cable will effect this measurement; make sure you use a cable with the
characteristics deseribed in “Equipment Reguired.”
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Getting Started
Performing the Operator’s Check

Make a Reflection Measurement

1. Leave the cable connected to the analyzer.

2. Press (CHAN 1

i

3. Verify that the data trace falls completely below —16 dB. See Figure 2-8 for

a typical resuit,

p1: Reflection Log Mag 10.0 dB/ Ref 0.00 ¢B
[»2: OFF
dB
40
30
20
Hesuits
must fali 10
below
this line -, Chl
Y
Vo-1n
~16dB ¥ R e I R et e E —
-20
an wa\ ﬁvﬁ‘dﬁvf\ N_AN N {nvf\v . M A
R VLW {
Y ]
Abs # J . i

Start 0.300 MHz

Stop 3 000.000 MHz

Figure 2-8. Verify Reflection Measurement

pobbdb_c

4. Disconnect the cable and connect a known good load to the RF OUT port

as shown in Figure 2-9.
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Getting Started
Performing the Operator's Check

NETWORK ANALYZER
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i = ;e
d W &

LCAD

poBsfn

Figure 2.9, Connect the Lead

5. Verify that the data trace falls below —30 dB. If the data trace is off the

screen, press Red and the () key until the trace
moves up onto the scree
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Getting Started

If the Analyzer Fails the Operator’s Check

I your analyzer does not meet the criteria in the operator’s check, your
analyzer may need adjustment or servicing. Have a qualified service
technician check the instrument or contact any Hewlett-Packard Sales or
Service Office for assistance. Refer to Table 11-1 in Chapter 11 for the nearest
office.
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Making Measurements

This chapter provides an overview of basic network analyzer measurement
theory, a section explaining the typical measurement sequence, a segment
describing the use of the key, and detailed examples of the following
measurements:

+ Measuring Transmission Response

s Measuring Heflection Response

o Making a Broadband Power Measurement

e Measuring Conversion Loss

» Measuring AM Delay (Option 1DA or 1DB)

o Making Measurements with the Auxiliary Input
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Measuring Devices with Your Network
Analyzer

This section provides a basic overview of how the network analyzer measures
devices. The analyzer has an RF signal source that produces an incident
signal that is used as a stimulius to the device under test. Your device
responds by reflecting a portion of the incident signal and transmitting the
rernaining signal. Figure 3-1 shows how a device under test (DUT) responds
to an RF source stimuius.

sources INCTIDENT
Q- = =
L REFLECTED TRANSMI TTED

adB2dan

Figure 3-1. DUT Response to an RF Signal




Making Measurements
Measuring Devices with Your Netwerk Analyzer

Refer to Figure 3-2 for the following discussion regarding detection schemes
and modes. The transmitied signal (routed to input B} and the refiected
signal (input A} are measured by comparison to the incident signal. The
network analyzer couptes off a small portion of the incident signal to use as
a reference signal (routed to input R). The network analyzer sweeps the
source frequencies, resuiting in a measured and displayed response of your
test device. Figure 3-2 shows the transmitted, refiected, and reference signal
mputs.
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Measuring Devices with Your Network Analyzer

e
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Figure 3-2, Simplified Block Diagram
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Measuring Devices with Your Network Analyzer

Refer to Figure 3-3 for the following discussion. The network analyzer
receiver has two signal detection modes:

o broadband detection mode
s narrowband detection mode

There are two internal broadband detector inputs: B™ and R*, and two
external broadband detectors: X and Y, When the network analyzer is in

the broadband detection mode, it measures the total power of all signals
present at these measureraent ports, independent of signal frequency. This
enables the characterization of frequency translation devices suach as mixers,
receivers, and tuners, where the RF input and output frequencies are not the
same. Figure 3-3 labels the transmitted signal for broadband detection input
as B", and the reference signal as R*.

When the network analyzer is in the narrowband detection mode, the
receiver is tuned fo the source frequency. This technigue provides greater
dynamic range by decreasing the receiver's bandwidth, Figure 3-3 shows the
transmitted signal for narrowband detection input as B, and the reference
signal as R.
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Measuring Devices with Your Network Analyzer

Fxterno! Deteciors
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Figure 3-3. Biock Biagram




Making Measuremants
Measuring Bevices with Your Network Analyzer

The following table shows the correlation between different types of
measurements, input channels and signals.

Measurement Detectian Mode Input Chanaels Input Signals
Trensmission Narrowhand B/R transmitied/incident
Reflection Narrowband AR reflected/incident
Power Broadband B transmitted
Conversion Loss Broadband B R ransmitted/incident
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Making Measurements
Measaring Devices with Your Network Analyzer

When to Use
Attenuation

CAUTION

When to Use
Amplification

When to Use Attenuation and Amplification
in a Measurement Setup

e For accurate measurements use attenuation on the RF IN port to avoid
exceeding the receiver’s specified maximum input level. See “Receiver
Specifications”™ in Chapter 11 for the maximurm input level for your
analyzer.

Always use attenuation on the TRANSMISSION REF IN port if your test
device’s output power exceeds the receiver damage limit of +20 dBm or
+25 Vde.

« Use attenuation on the RF IN port to reduce mismatch errors. See
“Reducing Mismatch Errors™ in Chapter 5 for more information.

+ In an AM delay measurement (options 1DA and 1DB only), use attenuation
directly before the DUT if the device’s inpui power must be less than
the —10 dBm minimum specified detector level. (If you reduce the input
power to the DUT by lowering the analyzer's source power, the reference
detector, X, will be below its specified range.)

Use attenuation directly afier the DUT if the device’s output power is
greater than the + 13 dBm maximum specified detector level.

e For accurate measurements, amplification may be needed on the analyzer’s
RF QUT port. Use amplification when your test device requires input
power that exceeds the analyzer’s maximun specified output power.

The maximum specified output power is highly dependent upon the model
and option configuration of your analyzer as well as the frequency range of
yvour test sefup.

See “Source Specifications” in Chapter 11 to determine the maxirmum
specified output power of your analyzer.

e In an AM delay measurement (options 1DA and 1DB only), use
amplification directly before the DUT if the device's input power must be
greater than the maximam power available at the power spiitter output.
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Measuring Devices with Your Network Analyzer

Use amplification directly afier the DUT it the device’s output power is less
than the —10 dBm minimum specified ievel needed by the test detector (Y).
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Measuring Devices with Your Network Analyzer

Step 1. Enter the
Measurement
Parameters

Step 2. Calibrate the
Analyzer

Step 3. Connect the
Equipment

Step 4. View and
Interpret the
Measurement

The Typical Measurement Sequence
A typical measurement consists of performing four major steps:

The easiest way (o set up the analyzer's parameters for a simple
measurement is to use the key. (See “Using the BEGIN Key to Make
Measurements,” next, in this chapter.)

For sorme measurements you may wish to enter your own specific
measurement parameters. Use the instrument’s keys te input your
parameters,

This step may be omitted under certain condifions. Your analyzer can
provide highly accurate measurements without performing any additional
user-calibrations if certain conditions are met. Chapter 6 explains when
additional calibration is necessary.

Connect the DUT and any other required test equipment. See the
measurement examples later in this chapter for typical equipment setup
configurations.

Use the (SCALE), (DISPLAY]), and functions to optimize viewing of the
measurement resuits,

Markers, lirit lines, and hard copies of the display are common means of
interpreting measurement results.

See Chapter 4 for detailed information on using instrument functions to view
and interpret your megsurements.
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Using the BEGIN Key to Make Measurements
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NETWORK ANALYZER
Figure 3-4. The (BEGIN) Key

p0d10b

The key allows you to quickly and easily configure the analyzer (from
the condition) to measure the following devices:

s graplifiers

e filters

broadband passive devices

e mixers

cables (option 100 oniy)

Configuring basic measurements from the key helps you ensure
correct instrumens set up. The analyzer guides you through the initial steps
and configures itself for the device type you select,
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Using the BEGIN Key to Male Measurements

Selecting a New Device

Selecting a New
Measurement

Key Overview

The key sets up a generic instrument state for the testing of various
types of devices.

The key has two different behaviors, depending on whether you are
seiecting a new device type, Or a new measuremnent type.

When you use the key to select a new device type and measurement,
the analyzer does the following:

e presets the analyzer (except for external reference parameters, and trigger
mode)

» takes a sweep
« autoscales the measurement

e places a marker on the maximum or minimur point (depending on the
type of measurement)

» malkes the marker active

o displays the AM delay connection diagram (when AM delay measurement is
chosen; option IDA or 1DB only)

« modifies the sweep time {option 100 only)

See Table 3-1 for a table of parameters for each measurement type.

Once you have selected your device, you can use the softkeys to select the
measurement you wish to make, Whexn you select a new measurement, a
preset is not done. It is assumed that you are simply changing measurement
types and that you may have changed some of the analyzer’s parameters
(such as frequency, power, etc.) for your DUT, and that you would not want
these parameters changed for subsequent measurements.
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The Key and

Measurement Chenneis

Making Measurements
Using the BESIN Key to Make Measurements

NOTE

H the new measyrament selected s a broadband messurement such as power, conversion loss, or AM
delay the start frequency is limited to at feast 10 MHz. Therefore, i vour customized setup containg

a start frequency below 10 MHz and you choose powes, conversion loss, or AM delay the start
frequency will he changad to 10 MHz. The stop Trequency will remain unchanged, unless is was set to
below 10 MHz.

The key is designed to work when channel 1 is active. Howevez, it
does change the measurement mode of channel 2 as well,

If channel 2 is active when the key is used to select a new dewice
type, channel 2 is tumed off, and channel 1 is made active.

If channel 2 is active when the key is used to select a new
measurement type, channel will be left on and active. However, the analyzer
then proceeds to setup channel 1 for the requested measurement type, even
though channel two is the active channel.




Making Measurements
Using the BEGIN Key to Make Measurements

Using the Key To Configure Measurements

This procedure shows you how to configure the network analyzer for
measurements.

1. Press (PRESET). Presetting the instruments puts it into a known state with
predefined parameters.

2. Press and then use a softkey to select the type of device that you
will be measuring (amplifier, filter, broadband passive device or mixer).

3. Connect vour test device to the network analyzer.

4. Use the softkeys to select the type of measurement you want to make:

® Press i you want to measure the transmission
characteristics of an amplifier, fitter, or broadband passive device.

* Press . if you want to measure the reflection characteristics

of your device.

» Press if you want to measure the RF power of a device. (The

selection is under the M

* Press oss if you want to measure the conversion loss of

- selection is under the

® Press SRL (option 100 only) if you want to measure the structural
return loss of a cable,

s Press
cable fault location.

{option 100 only) if you want to measure the




Making Massuremenis
Using the BEGIN Key to Make Measurements

Depending on vour selection, the anakyzer is set to cne of the following
configurations:

Table 3-1. Measurement Configurations from the Key

Transmissicn

Reflection

Power

Conversion Loss

AM Delay’

Frequency Range2

0.300 MHz—1300 MHz

0.300 MHz~1300 MHz

10 MHz—1300 MHz

10 MHz—1300 MHz

10 MHz—1300 MHz

Frequency Range3

0.300 MHz—3000 MHz

0.306 MHz—300C MHz

10 MHz—-3020 MHz

10 MHz--3000 MHz

10 MHz—3000 MHz

Power Levsl 8 d4Bm ‘0 dBm 3 dBm 0 dBm maximum s;)az:if%ed‘{i
Channel 1 Transmission Reflection Powver Conversion loss ANt Oelay
Channel 2 ] Off oif o# off
Format log Mag log Mag log Mag ing Mag WA
Mumber of Points 201 2 201 iy 201
Sweep Time Made Auta Aute Auto Auto Aute
Sweep Triggering Continuous Continuous Continuous Continuous Continuous
Detectivn Mode Narsowhand Narrowhand Broadband Broadbend internal | Broadband Exiernal
Measurement Paths B/R AR M B R YIX
Averaging 0f off it aff )id
System Bandwidth Medium Medium Medium Medium Narrow

1 Cations 10A and DB anly

2 HP §711B
3 HP 87138

4 Maximum power i dependent apon the optign configuration of your analyzer. See Chapter 11 to determine the maximum specified power for yeur

analyzar.
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Making Measurements
Using the BEGIN Koy to Make Measurements

The User BEGIN Function (Option 1C2 only)

The softkey gives you the capability to redefine the key

menu and instail user-defined macro functions. The key is only
available if your analyzer has the IBASIC option (1CZ2) installed. Use this key
to define macros such as:

s Softkeys to implement fust save/recall

» Softkeys to implement most used functions or features
» Softkeys to impiement often-used features that involve a number of steps
Macros must be defined within an IBASIC program. If no User BEGIN

program is currently installed (either by AUTOST or
analyzer will automatically create a default program,

selects the key menu to “user” mode when
ON, and to normal operation when OFF.

Once you have changed the -
be displayed for subseguent
true i

mode to ON, the same menu will

v presses of the hardkey. (This is not
IBASIC program has changed. i the program has changed, the

mode is reset t¢ OFF.)

Use of the Use function does not restrict access to any normally
available instrurent feature such as marker functions, etc., nor does this key
affect sweep update rates.

Refer to example programs provided on the IBASIC programs disk for
implementation requirements. Keystroke recording may be used to modify or

gpdate

See Chapter 7, “Using Automation,” for more information.
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Measuring Transmission Response

"This section uses an example measurement to describe how to calibrate for
and make a basic transmission response measurement. In this example, a
bandpass filter like the one thai was supplied with your network analyzer is
used.

Enter the Measurement Parameters

Press on the analyzer to set the analyzer to the default mode which
includes measuring transmission on channel 1.

[ R ]
NDTE

This sxample measurement uses the default instrument parameters for a transmission measurement. If
your particular transmission measurement requires specific parameters Isuch as frequency rangs, source
power leval, number of data points, and swaeptime) enter them now
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Making Measurements
Measuring Transmission Response

Calibrate For a Transmission Response Measurement

Your analyzer can provide highly accurate measurements without performing
any additional user-calibrations if certain conditions are met. This example
deseribes how to perform a transmission response calibration. When you
perform a transmission response calibration, the analyzer performs correction
at the selected number of data points across the selected frequency band.
Interpolation recaiculates the error correction array for reduced frequency
Spans.

Chapter 6 provides detail about when additional calibration is necessary, and
information about other calibrations available for transmission measurements.
Il you wish to calibrate your instrument for a transmission response
measurement, perform the following steps:

1. Press

2. The instrument prompts you to connect a through cable. See Figure 3-5.

NETWORK ANALYZER

1 G

poBith

Figure 3-5. Equipment Setug For a Transmission Response Calibration




Making Measurements
Weasuring Transmission Response

]

- Press

The analyzer will measure the standard (the through cable) and calculate
the new calibration coeficients, The message “Calibration complete.”
will appear for a few seconds when the analyzer is done calculating the
New error correction array.

The calibration may be saved in memory or on a disk for later use if you
wish. However, the current calibration for each channel is always saved
in nonvolatile (battery-backed) memory and will be used the niext time
the analyzer is preset (see note below) or furned on. See Chapter 6 for
information on saving calibrations to the analyzer’s internal memory, the
analyzer's random access memory {RAM), or to a Soppy disk.

NOTE

Changing sweap frequensies (and other source parameters) may affect your calibration. Ses Chapter &,
*Calibrating For Increased Measurement Accuracy” for more information.
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Measuring Transmission Response

Connect the DUT

NETWORK ANALYZER

-

—=

3

L=

[}

o g

i |
T—

DEV | CE N

UNDER

TEST

P05¥2b

Figure 3-6. Equipment Setup For a Transmission Response Measuremant
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Making Measurements
Measuring Transmission Besponse

View and Interpret the Transmission Measurement
Results

L. To view th

2. To interpret the transmission measurement, refer to Figure 3-7 or
vour analyzer's display if you are making this measwement on your
instrument,

tire measurement trace on the display, press
ale.

a. The values shown on the horizontal axis are the frequency in MHz.
The values shown on the vertical axis are the power ratio in decibels
(dB) of the transmitted signal through the device divided by the
incideni power. To display the result in logarithmic magnitude format
(designated by “Log Mag” at the top of the measurement screen), the
analyzer computes the measurement trace using the following formula:

P'T'CSHS
Transmission {dB) = 10 log (%———-—)

ine

where Prane = the power transmitied through the device and
where Py, = the incident power.

b. A level of 0 dB would indicate a perfect through cable or device (no
loss or gain). Values greater than 0 dB indicate that the DUT has gain.
Values less than 0 dB indicate loss.

3. To quickly determine the filter’s minimum insertion loss, press

4. Note the marker readout in Figure 3-7 provides the frequency and
amplitude of the minimum insertion loss point.
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Making Measurements
Measuring Transmission Besponse

{1

1. Transmission Log Mag 20.0 dB/ FHef ~80.00 9B

ba: Off

Chil MKke i 69 . 2P6L MHEZ
P ods

g8

S

Chil @ i i =

Start 0,300 MHz Stop 3 000.000 Mrz

Figure 3-7. Example of a Transmissien Measurement Display

5. See “Using Markers” in Chapter 4 for more detailed information on using
markers to interpret measurements.

NOTE

For the measurement to he valid, input signals must fall within the dynamic range of the analyzer. See
Chapter & for technigues to increase the dynamic range of the analyzer.

3-23




Measuring Reflection Response

This section uses an exampie measurement to describe how to calibrate

for and make a basic reflection response measurement. In this example, a
bandpass fitter like the one that was supplied with your network analyzer is
used.

Enter the Measurement Parameters

Press the foliowing keys on the analyzer:

NOTE

This example measurement uses the default instrument parameters for a refiection response
massurement. If your particular reflection measurement requires specific parameters {such as frequency
range, source power fevel number of data points, and sweep tims), enter them now
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Making Measurements
Measuring Reflection Response

Calibrate For a Reflection Response Measurement

Your analyzer can provide highly accurate measurements without performing
any additional user-calibrations if certain conditions are met. This example
describes how to perform a reflection one-port calibration. A one port
calibration uses known standards to correct for directivity, source match, and
frequency response errors in narrowband measurements.

To perform a reflection one-port calibration you will need one of the following
calibration kits depending on the nominal impedanice of your analyzer:

HP 85032 for 50 @ type-N female connector calibrations

HP 850328 for type-N female or type-N male 50 @ connector calibrations

HP 85036E for 75 1 type-N female connector calibrations

HP 850368 for type-N female or type-N male 75 @ connector calibrations

HP 85033D for 3.5 mm female or 3.5 mm male 50 @ connector
calibrations

HP 8503GA for Type-F 75 @ connector calibrations

00
NOTE

If you are going to be using calibration standards othe

selert the type of conngctor type by pressing
type,

default tfemale type-N), you must
and thar selecting the appropriate
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Making Measurements
Measuring Refiection Besponse

Chapter 6 provides detail about when this calibration is necessary. If you
wish to calibrate vour instrument for a refiection one-port measurement,
perform the following steps:

1. Press

2. The instrument will prompt you to connect three standards (open, short
and load} and measure them. See Figure 3-8.

NETWORK ANALYZER

o)

poBTIE

Figure 3-8. Equipment Setup For a Raflection Response Calihration

after connecting each standard.

4, The analyzer will measure each standard and then calculate new
calibration coefficients. The message “Calibration complete.” wil
appear for a few seconds when the analyzer i3 done calculating the new
error correction array.

5. The calibration may be saved in memory for later use if you wish. See
Chapter 6 for information on saving ¢alibrations.
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Making Messurements
Measuring Reflaction Response

Connect the DUT

NETWORK ANALYZER
| S =ww=]
i S g88 ()8
=y [} &
T gl
: S S E8 e
ik 79 |
! ; H
"
DEVICE RF
UNDER
TEST
pob80b

NETWORK ANALYZER
= ]
il u ¢
DEVCEE
LNDER
TESY
LOAD

Figure 3-9. Eguipment Setup For a Reflection Measurement of a Tuvo-Port Device

NETWORK ANALYZER

[A[E AR

I

zeno
e
ES::?;D

ilt}
o H

=

nofEY

DEMICE

UNBGER TEST

Figure 3-10. Equipment Setup For a Reflection Measurement of a One-Port Davice
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Making Measurements
Measuring Reflection Besponse

View and Interpret the Reflection Measurement
Results

1. To view the entire measurement trace on the display, press

2. To interpret the reflection measurement, refer to Figure 3-11 or
vour anaiyzer's display if vou are making this measurement on your
instrument.

The values shown on the horizontal axis are the frequency in MHz. The
values shown on the vertical axis are the power ratio in decibels (dB) of

the reflected signal divided by the incident power. To display the result
in logarithmic magnitude format (designated by Log Mag at the top of
the measurement screen), the analyzer computes the measurement,
trace using the following formula:

PTﬁ‘,
Re flection (dB) = 10 Iog(Wﬁmﬂ)
where P..q = the power of the signal reflected from the device and
where Py = the incident power.

A level of 0 dB indicates that all of the power applied to the DUT
is reflected back, and that none of it passes through the DUT or is
absorbed by the DUT.

Values less than O dB indicate that power is either absorbed or
transmitted by the DUT. Although they are not typically seen, values
greater than 0 dB do occur under certain circumstances such as when
the measurement needs to be enhanced by calibration, or when the
device is active (an amplifier for instance) and perhaps oscillating.
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Measuring Reflection Response

P1opefliection L.og Mag 5.0 dB/ Hef —15.00 dB C
be off
Chi: Micrid 160, 1848 MMz
di —pZ. 36 dB
&)
& l ( v I M e e 1
...... 5 E
chit
MEO _—
-
=30
-35
Abyg
Start 0.300 Mrz Broo 3000000 MHZ

Figure 3-11. Example of a Reflection Measurement Display

3. To quickly determine the filter’s return loss, press and then use
the front panel knob, the () () keys, or the numeric keypad to read the
value of return loss at the desired frequency.

4. See “Using Markers™ in Chapter 4 for detailed information on using
markers to interpret measurements.
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Making a Broadband Power Measurement

There are two kinds of power rmeasurements: broadbanrd and narrowbang.
The example in this section is of a broadband power measurement. (If you
are only interested in the output power of your device at the same frequency
as the analyzer’s source, you can select (CHAN 1) Def 5

Naz ., Tor a narrowband power measurement A
narrowband power measuremeni only measures the power within the tuned
receiver’s bandwidth centered at the source frequency.)

When you measure a device for absolute output power, the network anatyzer
uses the broadband detection mode and measures the transmitted signal (B)
at all frequencies. This signal may contain freguencies other than the source
frequency such as when the DUT is a mixer,

This section uses an example measurement to describe how to normalize the
instrument and measure the total output power of an amplifier.

NOTE

Broadhand power measurements are only specified for measurements with a start freguency
of >10 MHe
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Making Measurements
Making a Broadhard Power Measurement

Enter the Measurement Parameters

Press the following keys on the analyzer:

NEeTE

This example measurement uses the default instrument parameters for a power measurement. [f your
particular power meastrement raguires spacific parameters such as frequency rangs, source power
ievel, number of data points, and sweep time) enter them now

Darmage to your analyzer will occur if the receiver input power exceeds

+20 dBm or 25 Vde. The analyzer’s source cannot significantly exceed this
level, however if your DUT has gain, then atteruation on the RF IN port may
be necessary. See “When to Use Attenuation and Amplification” earlier in
this chapter for more information.

CAUTIDN
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Making Messurements
Making a Broadband Power Measurement

Connect the DUT

NETWORK ANALYZER

=

—

—

-

o =

G i
R

DEVICE

UNDER

TEST

pobiZn

Figure 3-12, Equipment Setup For a Power Measurement
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Making Measurements
Making a Broadband Pawer Measurement

View and Interpret the Power Measurement Results

1. To view the measurement trace, press (SCALE

2. Figure 3-13 shows the results of an example power measurement,

3. To interpret the power measurement, refer to Figure 3-13 or your
analyzer’'s display if you are making this measurement on your
instrument.

a. When making a power measurement, the display shows the outpus
power measured at the analyzer’s RF IN connector. This power is
absolute power, as opposed t0 a power ratio.

b. Note that when making a power measurement, the values associated
with the vertical axis are in units of dBm, which is the power measured
in reference to 1 mW.

0dBm = 1 mW
~10 dBm = 100 pW
+10 dBm = 10 mW
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Making Measurements
Making a Broadhand Power Measurement

i Power Log Mag 0.5 d3/ Ref 5.00 dBEm
P2 0ff

58m

15

Al

Start 10000 MHz Stop 1 300.000 MHzZ
Figure 3-13. Example of a Power Maasurement

CAUTION I the analyzer’s RF output power level is set to higher thal_n the specified
gutput power for your analyzer, the source could go unleveled. See
Chapter 11 for source and receiver specifications. If your device requires
input power greater than your analyzer’'s specified output power, you may
need to use a preamplifier in your measurement setup. However, remember
to not exceed the receiver damage limit of + 20 dBm.
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Measuring Conversion Loss

Conversion loss is the ratio of [F output power to RF input power expressed
in dB. This section uses an example measurement to describe how ¢ measure
the conversion loss of a broadband mixer.

When characterizing a device's conversion loss, the analyzer uses broadband
detection to compare the transmitted signal (B¥) to the reference signal

(R®). This is because the input and output signals of a frequency-translating
device may be different. Since broadband detection measures signals at ail
frequencies, you may want to use a filter to remove unwanted signals such as
LO feedthrough when performing this measurement,

For example, an RF signal at 900 MHz mixed with an LO signal at 200 MHz,
results in mixing product signals at 700 MHz and 1100 MHz, as well as the
original 900 MHz and 200 MHz RF and LO signals.




Making Measuraments
Measuring Conversion Loss

700 MHz
Bandpass Fiter

RF )
Pwr T Mixer A /T\ A A
RF mm)® (F | e

3
500 PWE g 700 800 1100
MHz MHz MHz MHz MHz
T 109 (RE-LOY  (RE)  (RF+LO)
15
LO
Pwr T
200
Miklz
peB50b_c

Figure 3-14. Filtering Out the Umwanted Mixing Product

Inserting a 700 MHz bandpass fiiter in the measurement selup removes the
unwanted signals at 200 MHz, 900 MHz and 1100 MHz, providing an accurate
measurement of the desired [F signal at 700 MHz.
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Measuring Conversion Loss

Enter the Measurement Parameters

Press the following keys on the analyzer:

RRRRRRE R

NOTE

This example measurement uses the default instrumant parameters for a conversion loss measurement.
#f your particular conversion foss measurement reguires specific parameters {such as frequency rangs,
source power level, number of data peints, and sweeptime! enter them now
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Making Measuremenis
Measuring Conversion Loss

Perform a Normalization Calibration

Normalization is the simplest type of calibration. The analyzer stores
normalized data into memory and divides subsequent measurements by the
stored data to remove inwanted frequency response errors. This calibration
is used for this measuyrement to remove the insertion loss error of the II
filter, Changing frequency range or the number of measurement points will
invalidate a normalization calibration.

1. Connect the equipment as shown in Figure 3-15, except replace the DUT
with a through cabie,

Z. Press
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Measuring Conversion Loss

Connect the DUT

NETWORK AMALYZER

0 i==
% DR =
r TUDy [ R}
O Doa [ ]
o =hE o)
[ N s . o v i
o] O = -
D {um
A4
RF QUT

LOCAL
QOSCILLATOR

¥ Filter at IF freguency
removes unwanted
mixing products.

po6 165,

Figure 3-15. Equipment Setup For a Conversion Loss Measurement
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Making Measurements
Weasuring Conversion Loss

View and Interpret the Conversion Loss Results

L If necessary to view the measurement trace, press (SCALE

2. Mo interpret the conversion loss measurement, refer to Figure 3-16 or
vour analyzer’s display if you are making this measurement or your
instrument.

a.

3. If you wish, you can quickly det
loss by pressing

The values shown on the horizontal axis represent the source RF
output. The values shown on the vertical axis are the power ratio in
decibels (dB) of the transmitted signal through the device divided by
the incident power. To display the result in logarithmic magnitude
format (designated by Log Mag at the top of the measurement screen),
the analyzer computes the measurement trace using the following
formula:

P
Conversion Loss (dB) = 10 log| —22
P’inc
where Pians = the power measured at the IF output of the mixer and
where P;,. = the incident power at the RF input.

Alevel of { dB would indicate a perfect device (no loss or gain). Values
greater than O dB indicate that the mixer has gain. Values less than
(0 dB indicate mixer conversion loss.

th
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Pl Conv Loss /M Log Mag 10.G d8/ Ref 0.00 d#f
o oet

e

e

[

c ;\ﬂﬂyﬂ;ﬁ / V l\f\ " ﬁwﬁv

Centear 234,000 MHz Span 10,000 MHzZ
Figure 3-16. Example of a Cenversion Loss Measurement

NOTE

For the measurement to be valid, input signais must fali within the dynamic range and frequenty range
of the analyzer. See Chapter & for techniques te increase the dynamic range of the analyzer.
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Measuring AM Delay (Option 1DA or 1DB)

An AM delay measurement characterizes the group delay (or envelope delay)
of a device. To perform this measurement you must have ordered either
option 1DA (AM Delay, 50 ohm) or option 1DB (AM Delay, 75 ohin}. These
options include internal instrument hardware and firmware, two external
scalar detectors and a power splitier.

Group delay flatness can be a key specification for many cormponents and
systems. Distortionless transmission of a signal requires constant amplitude
and group delay response over the frequency bandwidth, Group delay is the
measurement of signal transmission time through a device. It is defined as the
derivative of the phase characteristic with respect to frequency.

If the device under test is a frequency translator, the device input and
output frequencies will by definition be different. This generally makes the
measurement of the device phase response (and therefore group delay) very
difficult.

The AM Delay option overcomes this dificulty by using an amplitude
modulation technique to measure group delay. In this technique, a small
amount of amplitude modulation is applied to the RF output of the analyzer.
Scalar detectors are used to detect this modulation both before and after

the device under test. The group delay can then be calculated from the
phase difference between these two signals {modulation envelopes). Since
broadband detection is used, the option 1DA/1DB analyzer can measure delay
through nearly any device, including frequency translators.

There are several important considerations in an AM delay measurement, If
the device is a limiter or has AGC (automatic gain conirol), this will tend to
distort or remove the amplitude modulation used for the measurement. Any
Hmiting or AGC in the device should be disabled before making an AM delay
measurement. The broadband detection used for AM delay is susceptible to
spuricus signals and noise. High-level spurious signals should be removed
with &ltering. The signal levels at both the reference and fest detectors
should be kept as high as possible. The specified incident power range for
both detectors in an AM delay measurement is —10 to +13 dBm. If the
device 4npul power must be outside this range, amplification or attenuation
must be used directly before the device. I the device output power is outside
the —10 to +13 dBm range, attenuation or amplification must be used directly
after the device.
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Measuring AM Delay (Option 1DA or 1DB)

Enter the Measurement Parameters

Connect the detectors and power splitter to the analyzer as shown in
Figure 3-17 and then press the following keys on the analyzer:

You may also press the following keys to access AM delay. Pressing these
keys will result in a connection diagram being displayed on the screen of the
analyzer.

S S
ROTE

This example measurement uses the default instrument parameters for an AM deiay measurement. If
yaur pariicular AM delay measurement raguires specific parameters {such as frequescy range, source
power ‘evel, number of data points, and sweeptime] enter them now
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Making Measurements
Measuring AM Delay {Option 1DA or 1DB)

Calibrate For an AM Delay Measurement

1. Connect, the equipment as shown:

NETWORK -
ANALYZER o

e}
T
POWER Repiace DUT with
through cable or
SPLITTER connect  detector direcily
o power splitter for
catibration
~ DETECTORS y

po&17b

Figure 3-17. Equipment Setup For an AM Delay Response Calibration

2. Press
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Making Measurements
Measuring AM Delay (Option 1DA or 1DB]

Connect the DUT

NETWORK
ANALYZER

£t DEY
K—=INFUT

X7 DET
Y NPUT

]

-

r

s
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I wore N o s S v o
0 = o

() C
—
oof18n

Figure 3-18. Eguipment Setup For an AN Delay Measurement
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Making Measurements
Measuring AM Delay {Dption 1DA or 108B)

View and Interpret the AM Delay Results

This example is an AM delay measurement of a frequency converter.

1. To view the measurement trace, press SCALE

2. To interpret the AM delay measurement, refer to Figure 3-19.

a. Note that the vertical axis is dispiaying time rather than power as
in previous example measurements. The AM delay measurement
measures the time required for power to travel through the DUT at
various frequencies. The measurement trace will be noisier as the
power level is attenuated by the DUT.

b. Since delay is proportional to the derivative of phase, flat (constant)
delay indicates linear phase. Delay measurements are typically
performed to measure the deviation from linear phase. Deviation from
linear phase (flat delay) would indicate that the DUT is distorting the
signal.
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Measuring AM Delay (Option 1DA or 1DB)

B AM Delay 55 .6 kHz 20 ns/ Hef 1.48 s c
Pz Off
Chd: Mrrd 35000 MHz
b 1.45
1.54

1 L
1.44
\ [ 1/ v
.42
1.4
1.38
ADS
Center 233.B00 MHz Span 82.000 M-z

Figure 3-19. Example of an AM Delay Measurement

3. Use the marker delta function to determine the maximum deviation. See
Chapter 4 for how to use the marker functions.
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Making Measurements with the Auxiliary Input

The auxiliary input (AUX INPUT) is located on the rear panel of your

analyzer. This input is designed to monitor sweep related dc control signals of
devices generally used in conjunction with the analyzer, such as a de-biased
amplifier; or a Voltage Controlled Oscillator (VCO).

The AUX INPUT is not recommended for use as an oscilioscope, for several
reasons. This input is sampled only once per data point regardiess of sweep
speed, bandwidth, or number of points per sweep, and sampled data points
may not occur at evenly spaced intervals unless the analyzer is in CW mode.

The AUX INPUT sampling rafe depends upon the instrument state and sweep.
In CW mode with the fastest possible sweep time ( set to
AUTO}), systemn bandwidth has the most significant effect on this timing. Data
points are typically taken at about 4.2, 0.6, 7.2, and 70 ms in wide, medium,
parrow, and fine bandwidths, respectively, This effect must be taken into
account if attempting to view signals that are unrelated to the sweep ramp.
For best accuracy, inpuf signal slew rate should be less than 700 volts per
second.

Even though the AUX INPUT is not recommended for use as an oscilloscope,
it is possible to view sine wave signals up to about 400 Hz with reasonabie
acceuracy by placing the anaiyzer in CW mode with wide system bandwidth.

Auxiliary Input Characteristics

Nominal impedance 10 kQ

Aecuracy 3% of reading + 20 mVi
Calibrated yange 10V
Usable range +15 ¥
May input 15V
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Using Instrument Functions

This chapter explains some common analyzer functions that can help you to
examine, store, and print measurement data.

The following functions are explained in this chapter:

s Using Markers

Using Limit Lines

S8aving and Recalling Measurement Resulis

Connecting and Configuring Printers angd Plotters

e Printing and Plotting Measurement Results

Using a Keyboard




Using Markers

"The markers provide numerical readeout of trace data. Markers have a
stimulus value (the x-axis value) and a response vaiue (the y-axis value).
When vou switch on a marker, and no other function is active, the anaiyzer
shows the marker stimulus valae in the active entry area.

You can conirol markers with the front panet knob, the step keys, or the front
panel numeric keypad. The markers are activated by pressing the
key. See Iigure 4-1.

MARKER

@]
1 o ¢ 0

NETWORK ANALYZER
Figure 4-1. The {MARKER) Key

ouoy choo

pai0h
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Using Instrument Functions
tising Markers

If a marker is on, two lines of numbers follow the marker annotation: the
upper line indicates the frequency in MHz, and the lower line indicates the
magnitude. '

The examples in this section are shown with a transmission response
measurement of a filter. To follow along with these examples, use the fiiter
that was shipped with your analyzer, connect the eguipment as shown, and
set up the analyzer by pressing the keys shown below the equipment setup.

NETWORK ANALYZER

0 EL e
o]
fngaltnl bl
= ﬂ{j{jj[/m‘\,ﬁiﬁ
o oggn=i Jom
oy DED =
I e N s o e [
< = O T Soas
1 B °

it

FILTER RF
N

subale

Figure 4-2. Connect the Filter to the Analyzer

PRESET

NDTE

When you make a hardcosy of your measurement results that contain displayed markers, you can
choose 10 have 2 marker table appear on the hardcopy Refer 1o “To Print and Plot Measuremant
Results” iater in this chaptar,




Using Instrument Functions
Using Markers

To Activate Markers

. Press the key to activate marker 1.

To activate markers 2 through 4, use the softkeys, For example, press
31 to activate marker 3. To activate markers b through 8, first

press :cs and then the softkey that corresponds to the marker
you wish to activate.

. Each marker, when activated, is either placed at its previous x-axis value,

or at the center of the x-axis.

Jrmmm R = ]

Active Marker Definition

Although there may be up to sight markers on the displey sereen at one time, only ane marker can
be “agtive” st any given time. The active marker is designated by a triangle pointing down (7} with
the marker number abave it. Any other markers on the display are inactive and are designated by

a triangle puinting up [A\) with the marker number befow it. Any marker can be mada active by
selecting its corresponding softkey The active marker's values are always displayed in the upper right
corner of the display screen, and you can modify the stimulus value of the active marker using the
front panel knob, the step keys, or the numeric keypad.
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To Turn Markers Off

1. AR markers can be turned off by pressing

2. To turn off an individual marker, make it the active marker by pressing its
corresponding softkey, and then press (accessed by

pressing
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CAUTION

To Use Marker Search Functions

Markers can be used to:

e search a measurement trace for maximum or minimum poinds

e search for a target value

e automatically caleulate bandwidth or notch parameters of filters

o automatically search for multiple maximums or minmuwms

R

NOTE

Marker tracking can be useful for tuning DUTs when combined with the marker search functions.
When tracking is turned on, the marker search is applied to the acti ker and is updated with

sach sweep. To turn tracking on, press {MARKER :

It is possible to select marker search types on channel 1 that are incompatible
with those on channet 2, and vice versa. Doing so can cause the markers on
the inactive channel to be moved. Be careful to ensure you are using the
correct markers for the channel vou are currently measuring, especially when
marker tracking is turned on.




Using Insirument Functions
Using Markers

To Search Fora 1.
Maximum or Minimem
Value

place maxker 2 aL the maximur vaiue on the trace.

3. Figure 4-3 shows markers 1 and 2 at the maximum and miniroum points,

respectively.
1 Transmission Log Mag 20.0 dB/ Ref -80.060 dB
Bo QOff
Chi Mkr2 |28, 25P MHz
daB 121, 0% dB
20
G
S——
-0y IS
1
—40
Chi ®

-840 i
=100 //
el

- 140
ADS

Center 4175.000 MMz Span 3490400 MHz
Figure 4-3. Markers at Minimum and Maximam Values
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Ta Search for Target
Values

S. Press

. Each time you press &

Using Instrument Functions
Using Markers

. Press Prio: I"len

- Press T . _._ﬁéiz- to choose the target level and enter the target

value. (The default value is —3 dB.)

Search | nd notice the marker moves to the first occurrence
of the target value to the right. The target value is in reference to 0 dB.
- Press and notice the marker moves to the first occurrence

of the target value to the left.

he marker moves

to the next occurrence arget evel. srrence is found the
message, “Target not found.” appears momentarily on the dispiay.
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Ta Search for
Banrdwvidth Values

Using Instrument Functions
Using Markers

NOTE

The bandwidth search function is intended for transmission or power measurements in log mag format
anly

1. Press ] ‘Searck . The bandwidth search
feature analyzes a bandpass filter and calculates the bandwidth, center
frequency, and Q (see note below) for the specified bandwidth level. (The
default bandwidth search level is —3 dB.) The bandwidth information is
disptayed in the upper-right corner of the network analyzer screen, The
bandwidth feature puts marker 1 in delta marker mode. (Delta marker
mode is explained later in this chapter.)

NOTE

{1 stands for “quality factor” defined as the ratio of a circuit’s resonant frequency to its bandwidth.
Your analyzer calculates [ as the center frequenty divided by the bandwidth.

2. Press to change the —3 dB bandwidth target level to —6 GB.

3. If you want to change the marker frequency resolution, press (FREQ
: and enter a different resolution value.

Each marker's dedicated use is listed in the foliowing table. Figure 4-4 shows
a —6 dB bandwidth marker search.
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dB

—40

Using Instrument Functions
Hsing Markers

Dedicated Use of Markers in Bandwidth Search Mode

Dedicated Use Channel 1 Channel 2

maximum power value marker 1 | marker 2

center frequancy of pass bancl| marker 3 | marker 4

bandwidth cutoff point {ieftl marker 5 | markar 7

nandwidth cuteff goint lright} marker 6 | marker

1 The center fraquency is defined by the analyzer as the midpoint
batwaen the twe bandwidth cutofl points

¥ Transmission Lag Mag 20.0 dB/ Ref -50.00 dB
bo. qff

2 69 . 3738484 MHZ
CF. 174, 7696239 MHZ

a: 2.52
Loss: -1 178 B

£5l

b{yj E g

Chi

-80

=400

-~ 140G
Abs

T

Center 175.000 000 MHz Jpan 349.000 000 MMz
Figure 4.4, —6 4B Bandwidth Marker Search




To Search for Notch
Values

Using Instrumant Functions
Using Markers

NOTE

The notch search function is intended for transmission or power measurements in log mag fermat only

1.

. Press (MARKER

. The notch search feature analyzes a notch filter and calculates the

To follow along with this example you will need to connect a notch filter to
the analyzer in place of the bandpass filter shown in Figure 4-2,

bandwidth, center frequency, and Q (see note below) for the specified
notch level. (The default notck search level is —6 dB.) The resulting
information is displayed in the upper-right corner of the network analyzer
screen. The notch feature puts marker 1 in delta marker mode. (Delta
marker mode is explained later in this chapter.)

NOTE

Q0 stands for “quality factor,” defired s the ratio of & circuit’s resonant frequeney o its bandwidth.
Your analyzer calculates € as the center frequency divided by the bandwidth.

Each marker’s dedicated use is listed in the following table. Figure 4-5 shows
a channel 1 —6 dB notch marker search.
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Using Markers
Dedicated Use of Markers in Notch Search Moda
Dedicated Use Channel 1 Channsal 2
maximum power value marker 1 | marker 2
center freguency of stop hendl| marker 3 | marker 4
noteh ~-n oB poim2 flefti marker 5 [ marker 7
netch —n dB ;mimz iright} marker 6 ¢ marker 8
1 The center Fraquency is defined Dy the analyesr as the micpeint
between the left and right notch points
2 Vithere n is the torget value, and tha -—n dB peint i relative to
the madmom rosponse marker 1
P1: Transmission L.og Mag 10.0 dB/ Ref -20.00 dB »
Do gff
B 13.883 MHzZ
ﬁ510 CF:  1998.209 MHz
a: 144 P4 |
LOBsS: ~¢.23|dB U
0 1
10 5 :
Chi -
~30
i
- 40 T
\
\
_50 T
|
-80 "
4
=70 = %
Ans

Cantar 2 000.000 MHZ

Span 50,000 MHzZ

Figure 4-5, -G d8 Netch Marker Search
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Te Use Multi-Peak or
Muit-Noteh Search

Using Instrument Functions
Using Markers

Multi-peak and roulti-notch searches are designed for use when measuring
multi-pote filters. Both searches gutomatically search the measuremeni trace
from left to right, and position a marker at each local maximum or minimum,.
Up te eight maximums or minimums will be found. Searches are limited o
responses above —80 dB. With marker tracking ON, the multi-peak/notch
search will be performed after each sweep.

Connect a multi-pole filter and press (MARKER)

ak'. if measuring a multi-pole bandpass ﬁiter or Mu
measumg a multi-pole notch filter,

See Figure 4-6 and Figure 4-7 for exarnples of a multi-peak and a multi-notch
search, respectively.

Bi. Raflection Log Mag 2.0 dB/ Ref -5.00 dB C
P2 Oft
Chat
Chntr Merd o7 =2h0 MHZ
a8 14 -7 .B% of
-7 )7:\
i
"MQV{ \
----- 11 /ﬁ
\ 12\
% i

LB

; \U E! E }/ ‘11 il f\\ Al al |
" TREETIN F\\/\/\/\m
IRHRINIRIR IR
RN
ST

Start 10 000 MHz

Figure 4-6. Multi-Peak Search _Mode

Stop S00.000 MHz
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1 Refleciion L.og Mag 5.0 dB/ Hef 1.00 dB C
Do, Of f
eni Chi: Mri 51,680 Mz
dB ~17 . B& d8
-4
—9\.'/\\\

L

A

|

il
]
|
o
I
r/'/'/ ”
el I
I
st

‘nﬁ.____g_\

|

HS)

N

[>=
S——
O [
~ =

TIT

-29 } o
-34 ¢
A
-33 3
—44
Abs

Srart 40,000 MMz
Figure 4-7. Multi-Notch Search Mode

Stop HBOO. 000 MHzZ
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Using Marhers

To Hse Marker
Statistics

To Use Marker Math Functions

The three marker math functions: statistics, flatness, and RF filter stafs,
perform certain mathematical calculations on the amplitude data of
user-defined {race segments.

For channel 1 measurements, the trace segment is defined with markers 1
and 2: for channel 2 measurements the trace segment is defined with markers
3 and 4. The marker math parameters are updated after each sweep, as well
as any time a marker is moved. Regular marker tracking is not available with
the marker math fanctions.

NOTE

You cannot have marker math functions active at the same time as marker search functions.

The marker statistics function measures a user-defined segment of the
measurement trace and calculates the foliowing:

e frequency span
¢ mean and standard deviation of the amplitude response
e peak-to-peak rippie

Limit testing may be performed on the statistical mean and peak-to-peak
rippie. See “To Use Marker Limit Functions,” later in this chapter for
information.

1. On channel 1 press and set markers 1 and 2 to define the
beginning and end of the trace segment that you want to measure. (When
using channel 2, use markers 3 and 4 to define the trace segment.)

2. Press

3. Figure 4-8 shows a defined trace segraent. Notice the marker readout in
the upper right corner of the display.
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B1: Transmission Log Mag 0.8 dB/ BRaf Q.00 d8 rCHAN 1 -‘
bz of ¢ i
ch b
Spian: 46.0D0 MMz 10 15300
4B Mepn: ~2.85 B _a 74 dm
-
Sihmv: 0_48 gB
o
Flef2: 1.8y g5 | =7 199.90
-1 -3 B2 o8
5 3 off
""" 2 4 aff

/\ f/ More
i \ Markers

” f ) ~ \2

AXl OfFf

Functions

—d [ \ Marker

4.5 \

Marker
Abs \ Search

4

Cepter 180.000 MAz Sosn 70.000 MHZ

Figure 4-8. Marker Statistics Function
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To Use Marker Flatness

Using Instrument Functions
Using Markers

The marker fatness search function measures a user-defined segment of the
measurement trace and calculates the following:

frequency span
gain

slope

flatness

@ & & 8

The analyzer calculates flatness by drawing a straight line between the
markers. A maximum vertical deviation from this line is computed for each
measurement point. Flatness is the magnitude difference of the maximum
and rminimum. calculated deviations from the straight line.

Limnit testing may be performed on the flatness parameter. See “To Use
Marker Limit Functions,” later in this chapter for information.

1. On channel I press and set markers 1 and 2 to define the
beginning and end of the trace segment that you want to measure. (When
using channel 2, use markers 3 and 4 to define the trace segment.)

2. Press :

3. Figure 4-9 shows a defined trace segment. Notice the marker readouf in
the upper right corner of the display.
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P1. Transmimsion L.og Mag 0.5 dB/ Ref a.00 dB
Pzoorf
Chi
SoEn A4 B21 Mg 4 154 .15
a8 Gain: —2.9% @B | . 2 .57 0B
-8
Slope: -0.84 b
Filatnegs: 1.8P oB 2» 188,77
-1 ~3.50 ¢B
-5 3t off
-2 4 off
JV"’\,\
2.5
/\ / \ \\»\ HElat=
~3 ' \"L Markers
f A 2
i AL Of T
-32.45 / \
4 ,
e } \ Marker
Funotions
-4.5 x
Marker
Abg \ Seareh
i i
Sentar i845.000 MHz Span 70.000 MMz

Figure 4-9. Marker Flatness Function
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Te Use RF Filter
Statistics

Using Instrument Functions
Using Markers

The RF filter statistics funection measures both the passband and the stopband
(reject-band} of a filter with a single sweep.

1.

On channel 1 press and place marker 1 at the beginning of the
passband and marker 2 at the end of the passband. Place markers 8 and
4 at the beginning and end of the stopband. (When using channel 2, use
markers b through 8 to define the passband and stopband.)

Press |

At the end of each sweep, this feature calculates the insertion loss and
peak-to-peak ripple of the passband, as well as the maximum signal
amplitude in the stopband. The insertion loss is defined as the minimum
point between markers 1 and 2 with respect to 0 dB. The peak-to-peak
ripple of the passband is defired as the difference between the maximum
and minimurm points in the passband (as defined by markers 1 and 2). The
reject parameter is defined as the difference between the minimum point
in the passband and the maximum point in the stopband.

. See Figure 4-10 for an example of an RI filter stats search.
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B1: Transmission Log Maz 5.0 oB/ Ref -25.00 48 ; TCHAN 1
Pz s MK\ MHz
. LosS: -4, 26 48 | L 1530, 00
e N P 2.84 OB —4.28 dB
- g f\\ Hegeot: ~35 .89 uf
\ 2 200.00
“““ ta / ! —4.18 dB
i
i f \ 3 249.87
/ \ —a% 95 dB
] |
~2d j | 4> #3785
) i Y —40.70 OB
thi B \
/ Mg
_ap f \ Markers
F V\f\ A11 OFF
~35 1 U\
il W
- 40 f:; i 7 1 Marker
Ik / \A ! p Functions
oM g 4 IS §
. \;”/ A Ml Lj}f‘l\m‘- Al H warkas
ABs 4 ”l_ 3 0 \MI\‘MQ‘D W searan

Btart 100,000 MHz Stop 380.000 MHz

Figure 4-10. RF Filter Statisties Function
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To Use Delta (A) Marker Mode

In marker delta mode, a reference marker is placed at the active marker
position. All marker values are then displayed in reference to this delta
marker. When the amplitude of the measurement trace changes, the
reference marker value also changes. The delta marker is represented by
a triangle pointing up (A) with a delta symbol (A} below it rather than a
number.

To follow along with this example, set up the instrurnent for a transmission
measurement of the bandpass filter that was shipped with your instrument.

1. Press ._

1 (the active marker) to the maximum vaiue on the trace.

to place a

place marker 1 to the minimum point on the trace.

4. The difference between the markers’ frequency and amplitude value is
shown in the upper-right corner of the analyzer screen.

9. Press Use the front panel knob to move marker 2

to move marker

towards the right-hand side of the display screen. Note that the marker 2

values are aiso in reference to the delta marker.
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Figure 8-11. Belta Marker Mode
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To Use Marker to
Center Frequency

To Use Marker to
Reference

To Use Other Marker Functions

This function changes the analyzer’s cenfer {requency to that of the active
marker and limits the span if necessary. If the markers are all off, and this
function is selected, it first turns on marker 1 at its previous setting or, if no
previous setting, at the center frequency {default).

1. Press and then use the front panel knob or the numeric keypad
to move the marker to 200 MHz. -

c Funct. Marker > Center and note that the trace
hias now shifted and that the center frequency of the analyzer is now
200 MHz.

This function changes the value of the analyzer’s reference level to the
amplitude value of the active marker. This function does not change the
reference position. If the markers are all off, and this function is selected, it
first turns on marker 1 at its previous setting or, if no previous setting, at the
center frequency (default).

1. Press and then use the front pane! knob or the numeric keypad
to move the marker to about —10 dB.

and note that the
tly on the reference

2. Press
trace has now s
level.
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Using Limit Lines

Limit testing is a measurement technigue that compares measurement data to
comstraints that vou define. Depending on the results of this coraparison, the
analyzer can indicate if your device either passes or fails the test.

Lirnit testing is useful for real-time tuning of devices to specifications. When
lirnig-line testing is turned on, pass/fail results are output to the display and
also to the LIMIT TEST TTL IN/OUT connector on the rear panel, See “BNC
Connectors,” in Chapter 8 for more information.

Limit testing is implemented by creating individual fiat, sloping, or single
point limits on the analyzer display. These types of lines may be used
individually or combined to represent the performance parameters for your
device under test. Also available are limit testing capabitities for three types
of marker searches: statistical mean, peak-to-peak ripple, and fiatness.

NOTE

Limit testing is only performed on the measurement data traca. it cannot be performed on a memory
frace

The following examples are performed using a transmission measurement of
the bandpass fitter shipped with vour instrument. To follow along with these
examples, connect your filier to the analyzer and press:

- 1200
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To Create a Flat Limit Line

In this example, you will create a minimum limit line from 155 MHz to
195 MHz at a level of -3 dB.

1.

10.

L1.

12,
13,

- To create a new ruinimum limit line press

- Press

To access the limit line menu press (DISPLAY

and enter
- Press - , and enter
- Press and press
Pres and press :
Notice that the analyzer has generated a limit line at about the center of

the display.
To get a less distracting view of the limit line, press

To see if your filter meets the minimum imit vou have just set up, press

The display will now indicate on the right-hand side of the display
whether the DUT has passed or failed when compared to the current
lirnits, If you are using the filter that was shipped with your instrument,
you should see a PASS indicator.

To edit a current limit line and to see what a fail indicator looks like,
press | and et the and

Notice the display now shows the FAIL indicator.

Before continuing to the next section, edit the limit line to change it back
to having a begin and end limit of —3 dB.
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To Create a Sloping Limit Line

A sloping limit line has different values for its begin and end limits. For
exarnple, create a sloping limit line between 130 MHz and 155 MHz with a
beginning level of ~35 dB and an ending level of -3 dB.

BOTE

When creating limit lines, you can enter frequency and limit values using the front panel knab or the
(D) (@) keys as well as the numeric keypad.

Figure 4-12 shows limit lines created that dictate the specified shape of a
pandpass filter. In this example, a filter was connected, and tuned to fall
within the created iimit lines. The pass/fail indicator gives constant feedback
regarding status.
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Figure 4-12. Limit Lines
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GAUTIGN

To Create a Single Point Limit

Sometimes you may only be interested in the level at one particular
frequency. In this case, you may wish to use a single point limit. Using the
setup from the previous examples and building on them, let’s assume that
when testing your bandpass filter, it is specified that the insertion loss at

174 MHz must be less than 3 dB. The following example creates a single point
limit at —3 dB at 174 MHz.

Limi¢ tests are only performed on actual data points, not the interpolated
values between. When setting a single point limit, the limit is actually
applied to the closest data point to the frequency of the set limit. See

“ Additional Notes on Limdt Testing,” later in this chapter for more
information.

1. Presg

2. Press

3. Press
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To Use Marker Limit Functions

You can use pass/fail limit testing on three of the marker search functions:
statistical mean, peak-to-peak ripple, and flatness. {See “To Use Marker
Statistics” and “To Use Marker Flatness” earlier in this chapter for more
information on these types of searches.} These special marker Hmit functions
can be used in conjunction with regular limit line testing.

To use limit testing on these functions:

1. These searches require that you define a segraent of the measurement
trace using markers I and 2 (for channel 1 measurements) or 3 and 4 (for
channel 2 measurements).

2. Press (DISPLAY) L

3. Use the front panel knob or the (ff) (@) keys to select limit testing
atisti an, peak-to-peak ripple, or flatness. Then press
- 50 that the word “on” is now in capital letters.

:. and enter the maximum lirait using the front panel
keypad and terminating the entry with the key.

1 Limit and enter the minimum limit using the front panel -
terminating the entry with the key.

Jit

on, turn it on by pressing

NOTE

Note that there are no visible fimit lines or indicators on the display with thesa functions. Therefors

function has ne effect when using marker fimits,
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To Furn Limit Lines On
and Off

To Belete Limit Lines

Using & Marker Buring
Limit Entry

Other Limit Line Functions

Using the Limit Line. - softkey toggles any created limit lines
on and off; it does not de m, You can still use the limit test function
(pass/fail) without the limit lines appearing on the display screen,

1. To select a limit line or point to delete, you must be in the main Hmit line
menu.

2. 'To easily ensure you are in the main limit line meny, press (DISPLAY.

3. Use the front panel knob or the () (I) keys to select the limit you wish to
delete.

The selected limit will appear in inverse video in the limit table.

4. Press Delete Limit  The analyzer then gives you the option to cancel
the deletion, go ahead with the individual deletion, or delete all the
currenily set limits.

Pressing the softkey while entering a limit line will activate a
marker. The marker can be used to determine a frequency or level of interest
on the device response.
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Stimulus and Amplitude
Values

CAUTION

Limit Testing and
Measurement Paints

Additional Notes on Limit Testing

In frequency sweep mode, the stimulus values are interpreted as frequencies;
in power sweep mode, the stimulus values are interpreted as output power
levels.

The values entered for stimulus and amplitude are unitless, If the
measurement format is changed after limit lines are set, the ampiitude values
do not automatically change. Therefore, you should select the format vou
want to use before entering your limits.

Limit testing is only performed on actnal data points, not interpolated values
between them. The limit lines or peints that you enter are converted

to values at each measurement point. Most of the time, this has little or

no effect on the validity of the limit festing. However, note the following
examples of problems that could arise when using limit lines:
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Example 1.

When using a small number of measurement points, limnit lines must be set
carefully, or the results may be confusing, because the analyzer connects
the measurement points with straight lines. The following iflustration shows
a data trace with three measurement points: A, B, and C, along with a
minimur limit line.

MINIBUM —
B LIMIT LINE 5

) \ BEGIN W
b
|
|
E

TRACE SHOWING
THREE MEASURED POINTS

POBRIE

Figure 4-13. Limit Lines Example 1

Note that the beginning of the limit line falls between points A and B along
the horizontal frequency axis. The end of the limit line falls between points B
and C along the frequency axis. Therefore, only one measurement point is
encountered between the beginning and end of the limit line. This particular
example would result in a lmit test result of “PASS” when it appears

that it could fail. More measurement points are needed to evaluate this
measurement.
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Example 2.
In this example, the analyzer has been set up with the following parameters:

Start frequency = 90 MHz

Stop frequency = 210 MHz

Number of points = 11

Maximum limit line begin frequency = 90 Miz

Maximum limit line end frequency = 200 MHz

Refer to the illustration below for the discussion. Here, the data trace passes
through the limit line, and is above 1t, but this test passes because the last
point tested is at 198 MHz. The last point (210 MHz) does not cause the limit
test to fail because it is past the limit line stop frequency of 200 MHz. But
there is an area on the data trace between 198 MHz and 200 MHz thag is
above the displayed Hmit line.

END LIMIT
gt 200 MHz
BMAY | MUM — DATA | .
— ; M. . /
LIMIT LINE \ INCQUESTION WI'®  oyr
; -~ DATA POINT
P at 210 MHz

A
N

90 102 114 126 138 150 162 174 186 198
DATA POINTS

{mHz) 508545

Figure 4-14. Limit Lines Example 2
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Saving and Recalling Measurement Results

The network analyzer allows vou to save the following information:

Instrument Instrument state settings consist of all the stimulus and

State Tesponse parameters that set up the analyzer to make a
speciic measurement including markers, limit Iines, memory
traces, and user-defined calibrations. Instrument state
information is saved and recalled for both channels.

Cal The measurement calibration information is the
measurement correction data that the analyzer creates
when you make a calibration. Measurement calibration
information is saved and recalled for both channels.

Data The measurement data consists of the actual measurement
data trace.

You can save any combination of the above three and recall them to be
displayed on the network analyzer. You can also dump the measurement
channel data to an ASCI format file that you can use for graphing and
manipulation in spreadsheets.

NOTE

When saving calibration information, the instrument state settings will also be automatically saved.
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Saving and Recalling Measurement Results

Saving Instrument Data

When you save data to a file, the analyzer automatically selects a file name
for vou. Since these names may not be as descriptive as desirable, you may
change the name of the file after it has been saved, or you can save it to a file
name of your choice by using the I ate function, See “Other File
Utilities™ later in this chapter 1 on how to change a file name.
When saving a file using the | function, enter the fle name
in one of the following ways:

¢ Use an external DIN keyboard connected to the network analyzer rear
panel and type in the filename. (For information on using a keyboard, see
“Using a Keyboard” later in this chapter.)

® Use the front panel knob and - key to point and select

each character of the new filename. Then press En

NOTE

Refer to Chapter 14 at the end of this guide for information on the snalyzer’s instrument state
mamory allocation,
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Select the Disk

2. Press (SAVE RECALL)

Using Instrument Functions
Saving and Recalling Measurement Results

1. ¥ you are using a floppy disk, place a formatted disk in the disk drive
vou are using. If your disk is not formatied, refer to the procedure in
“Formatting a F}oppy Disk™ located later in this section.

1 . and press the key that corresponds to
the disk where you are gomg to save data:

* Preg fo save to the analyzer’s internal
non- vol&tzl > V. Nonvolatile means that the information will be
retained in memory when the power to the analyzer is turned off.) This
is the default selection.

e Press - if you are saving to the analyzer’s internal
volatile memory. (Volatile means that the information will be lost if
power to the analyzer is tumed off.)

o If you have the IBASIC Option 1C2 instalied in your analyzer

you can configure the volatite RAM disk by pressing the

softkey. (This softkey will not do anything on
instruments without IBASIC.)

& When this key is pressed, a message appears, displaying the current
percentage allocation between RAM disk and IBASIC memory. The
default altocation is 10% to IBASIC and 90% to volatile RAM.

o b change the memory alocation, press
the new RAM disk altocation.

o The power must be cycled on the analyzer for the changes in
memory allocation to take effect,

1 3.5 Digk if you are saving to the 3.5 inch disk in the
yilt-in disk drive (Both MS-DOS and LIF format disks can be

4-37




Using Instrument Functions
Saving and Recalling Measurement Results

* Press : . sk if you are saving fo a disk in an external HP-IB
disk drzve (tlus could be a hard disk or a floppy disk drive).

¢ If you are cenﬁgurmg the network_ analyzer for the external disk
: . and then the following keys:

rass and enter the disk drive HP-IB address

and enter the disk unit number

Define and Save Pata 1.

- if you DO NOT want the instrument state

if yvou want to save the active measurement calibration.

if you want to save the measurement data that is

toggle is automatically turned

to save the instrument state file,

The filename appears on the screen as STATE#.3TA (where # is a number
the analyzer selects from 0 to 999). The type of file appears on the screen
as DOS if you are using a disk formatted in MS-DOS, or as BDAT if vou are
using a disk formatted in LIF.
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To Save Measurement
Data in ASEH Format
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Your measurement data can be saved in an ASCH format that is compatible
with many personal computer software packages such as Lotus®1-2-3®. The
file is saved in a two column format, where colurnn 1 is the frequency and
colummn 2 is the measured value at that pomt.

To save the measurement trace as as ASCI file:

1. Press elect Disk and select the softkey that corresponds
to where you want to save your file. (See “Select the Disk,” earlier in this
section.)

and either
2, depending on which measurernent

- nol orsSav .‘
channet data you want to save.

3. The filename appears on the network analyzer screen as TRACE# . PRN
(where # is a number the analyzer selects from 0 to 999).

ROTE

~Your analyzer can store fiies on floppy disks that are formatted in either MS-DOS or LIE The table
helow shows the relationships between the disk format, type of save, and the file name and type.

Disk Format | Type of Save| File Name Type

MS-0oS Deta STATE#.5TA | DOS

ASCHH TRACE#.PEN| DOS

LIF Data STATE# BDAT

ASCI TRACE# ASCIT
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To Recall from a Disk or Internal Memory

The network analyzer allows you to recall and display measurement

restlts that you saved as STATE files. You car then compare the recalled

measurements to subsequent measurements. The analyzer can display both a

Ciata and mMemory trace for each chanﬁei The data trace is saved when you
2 in the } ' s mena. The memory trace is saved as

part of the instrument s;tate These traces will be automatically re-displayed

when you recall the file from a disk or internal memory.

Calibration sets are linked to the instrument state and measurement
parameter for which the calibration was done. Therefore a saved calibration
can be used for multiple instrument states as long as the measurement
parameter, frequency range, and number of points are the same.

L. Press (SAVE RECALL) §

the location where you

and press the key that corresponds o
e exists,

esire

2. ¥ necessary, change directories to the directory that contains the desired
file as described in “To Use Directory Utilities” in the next section.

3. Press _ and turn the front panel knob to move
the highlighted bar to the ﬁle vou want to recall.

4. Press to recall the desired Ele to the network analyzer,

NDTE

Refer to "Measurament Setup and Control with Fest Recall” in Chapter 7 for information on using the
anglyzer’s fast recall festurs to guickly recall often-used instrument states,
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To Rename a File

.. Press (SAVE RECALL

. Press

- Use the

Other File Utilities

“and press the key that corresponds to

the disk where the desired file is located.

. Use the front panel knob to move the highiighted bar to the file you want

to rename.

3 key repeatedly, or press o erase the

current filename from the analyzer screen.

. Enter the new filename in one of the following ways:

e Use an external DIN keyboard connected to the network analyzer
rear panel and type in the new filename. (For information on using a
keyhoard, see “Using a Keyboard” later in this chapter.)

e Use the front panel knob and §
select each character of the new filename, Then press
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To Copy a File

CAUTIDN
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1. Highlight the file to be deleted by using the front panel knob or the () ()
keys.

2. Press D

3. o delete all files within the current directory, press

1. Highlight the file to be copied by using the front panel knob or the () )
keys.

2. Press Copy s and then select the destination disk for the file to be
copied. You then be given the opportunity to edit the destination file
name if you wish.

3. Use a keyboard (if connected} or the front panel knob and the softkeys to
enter the destination filename.

There will be no warning from the analyzer if the destination fite already
exists, It will be overwritien without warning. For instance, STATE1.STA
on the internal memory disk and STATEL.8TA on a floppy disk in the
buili-in disk drive may contain completely different sets of data. If you copy
one of those files to the other without editing the file name, the file will be
overwritten with the source file.

4. To copy the file press

&

To copy all the files in the current directory, press
then select the destination disk for the files to be copied.

8. You will then be prompted to tell the analyzer where on the destination
disk to put the files to be copied.

- if you want the files to go into the main, or root, directory of
the destination disk. Use a keyboard (if connected) or the front panel knob
and the softkeys to enfer & subdirectory on the destination disk before
pressing :
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Files on each disk can be accessed via HP-IB using SCPI comimands, as well as
directly from IBASIC. The table below shows the names used for each disk.
You will notice that when using the file utilities, the analyzer displays the
SCP! name in the disk catalog window and in the filenarme entry windows.

Table 4-1. Disk Access

Disk SCPl name IBASIC name
Non-Volatla RAM Disk MEH: fie fil: MEMORY , 0,0
Volatile RAM Disk RAM: ik fle: MEMORY , 0,1
internal 3.5 Disk IHT: file fig: TNTERNAL
External Disk EXT: fil fie: , Txx ,unit?

1 whars %" = the HPB address of the external disk drive and unit is the disk unit number,

For more details on HP-IB programming, refer to the Programmer’s Guide.
For more details on IBASIC disk access, refer to the IBASIC “MASS STORAGE

IS” keyword in the HP 87118/12B/13B/14B HP Instrument Basic User’s

Handbook.
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Make a Directory

CAUTION

To Use Directory Utilities

This section describes how to make directories so you can store files into
categories, how to change between the various existing directories, and how
to remove an unwanted directory. You can make directories for 8oppy disks
and the analyzer’s internal memory, and RAM disk.

NOTE

Disks formatted in LIF do not support directoriss.

1. If you are going to use a floppy disk, place an MS-DOS formatted disk in
the drive you are using for data storage. If your disk is not formatted, refer
to the procedure in “To Format 2 Floppy Disk” located later in this section.

2. Press (SAVE RECALL) !

3. Choose the location of the disk you want to make the directory on:
internal non-volatile RAM disk, internal volatile RAM disk, internal 3.5”
disk (the analyzer’s built-in disk drive), or external disk.

Remember that volatile RAM disk memory will be lost if the power to the
instroment is turned off,

4, Press

Think of a logical name to call a directory., Standard MS-DOS naming
conventions apply to the name of the directory (maximum of eight
characters plus a three character extension).

5. Enter the name of the new directory in one of the following ways:

e [se an external DIN keyboard connected to the network analyzer
rear panel and type in the new filename. (For information on using a
kevhoard, see “Using a Kevhboard” later in this chapter.)
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Remowe a Directory
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* [Jse the front panel knob and
select each character of the new directory name, Then press |

to create the directory.

NOTE

You can also change to a directory and use o create a subdirectory The
number of characters in a direstory and sub exceed the MS-DOS dimitation of 83,

—

Press the (1) (1) keys to highlight the directory you want to change to.
Then press y . After changing directories, the current
directory name appears in the top box of the displayed table.

To change to the previous directory, highlight . . <PARENT> and press
¥ to return to the disk’s previous directory.

. To change to the disk’s main or root directory, continue highlighting and

changing to the . .<PARENT> directory until the current directory name in
the top box is simply a backslash “\.”

A directory must be empty before it can be removed. If there are files in
the directory that you want to move elsewhere and delete, refer to “Other
File Utilities,” later in this chapter for information on how to copy and
delete files.

Highlight the directory to be removed by using the front panel knob or the

@) @) keys.

Press
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CAUTION

To Fermat a Dislcin the
knternal Drive with
MS-BOS Format

Formatting a Floppy Disk

You mrrust format unformatted floppy disks before you can save data on them.
The analyzer internal memory and RAM disk memory do not need to be
formatted.

All information on the disk will be erased during the formatting process.

e If you are saving files to recall on an MS-DOS computer, follow the
procedure in “To Format a Disk in the Internal Drive with MS-DOS
Format” or “To Format a Disk in an External Drive with MS-DOS Format,”
depending on your storage device.

o If you are saving files to recall on an instrument controller that requires LIF
formatted disks, follow the procedure in “To Initialize a Disk in the Internal
Drive with LIF Format.”

1. Make sure the disk is not write protected by ensuring the write protect tab
is in the proper position.
2. Insert the disk into the analyzer’s disk drive.

SAVE RECALL

3. Press

4. It will take approximately 2.5 minutes for the disk to be formatted.
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To Format a Disk in an
External Drive with
MS-B0S Format

Using Instrument Functians
Saving and Recalling Measurement Results

Make sure the disk is not write protected by ensuring the write protect tab
is in the proper position (floppy disks only).

sert the disk into the analyzer’s disk drive (floppy disks only).

Digconnect any system controller from the network analyzer.

to make the

Press (SYSTEM OPTIONS)
analyzer the HP-IB controller.

Press [SAVE RECALL

Press the following keys to configure the network analyzer for an external
disk drive:

and enter the address (the default is 0)

- and enter the disk unit number

(the default is 0}
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To Initialize a Disk in
the internal Brive with

LIF Format

NOTE

To perform this procedure, vou must have the 1BASIC eption {Option 102} instalied in your instrument,

3.

. Make sure the disk is not write protected by ensuring the write protect tab

is in the proper position,

Insert, the disk into the analyzer’s disk drive and then perform step 3 if
vou have a keyboard cornected to your analyzer, or step 4 if you do not
have a keyboard connected.

(with external keyboard)

a. Press (Esc) on an external keyboard to dlspiav an [BASIC command line
at the bottom of the screen.

b. Type INITIALIZE "LIF:INTERNAL" to begin initiatization.
¢. Press to turn off the command line.

. (without exiernal keyboard)

d. Press (SYSTEM OPTIONS)

b. Use the front panel knob and press
character in the following commands,

10 INITIALIZE "LIF:INTERNAL" (press ]

 to initialize the disk.
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Connecting and Configuring Printers and
Plotters

The analyzer is capable of plotting or printing displayed measurement results
directly (without the use of an external computer) to a compatible peripheral.
The analyzer supports HP-IB, serial, and parallel peripherals.

These plotiers are
compatible

These printers are
compatilile

Select a Compatible Printer or Plotter

Most Hewlett-Packard desktop printers and plotters are compatible with the
analyzer. Some common compatible peripherals are listed here (some are no
longer available for purchase but are listed here for your reference):

« HP 7440A ColorPro Eight-Pen Color Graphiecs Plotter
o HP 7470A Two-Pen Graphics Plotter

s HP 7475A Six-Pen Graphics Plotter

s HP 7550A/B High-Speed Eight-Pen Graphics Plotter

» All HP DeskJets (HP DesklJet 1200C can also be used to plot)
s All HP LaserJets (LaserJet IIl and 4 can also be used to plot)
HP DesklJet Portabie

« HP PaintJet 3630A

Epson printers which are compatible with the FX-86e/FX-800 printer
control language
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Select an Appropriate Interface Cable

i your peripheral is to be connected to HP-I8, choose one of the following
cables:

o HP 10833A HP-IB3 Cable, 1.0 m (3.3 11.)

» HP 10833B HP-IB Cable, 2.0 m (6.6 ft.)

s HP 10833D HP-1B Cable, 0.5 m (1.6 {t.)

If your peripheral is to be connected via the serial or parallel port on the
analyzer, choose from the following recornmmended cables:

o HP C2912B Centronics (Parallel) Interface Cable, 3.0 m (9.8 ft.)
o P C2913A RS-232C (Serial) Interface Cable, 1.2 m (3.9 ft.)

o HP C2914A Serial Interface Cable, 1.2 m (3.9 ft.)

e HP 24542G Serial Interface Cable, 3m {9.9 ft.)

HP 245420 Parallel nterface Cable, 2 m (6 it.)

» HP 92284A Parallel Interface Cabie, 2 m (6 ft.)
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Connect the Printer or Plotter

1. Turn off the analyzer and the peripheral.

2. Connect as shown in Figure 4-15.

HP—1B PARALLEL SERTAL
PERIPHERALS PERIPHERAL PERIPHERAL

eee

(]

o,

pab20hk,

Figure 4-15. Peripheral Connections
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Configure the Hardcopy Port

You will only have to do this setup once i you make all your hardeopies with
the same printing of plotting device. You can configure the analyzer for any of
the peripherais listed below:

DEVICE TYPE | LANGUAGE | HARDCOPY PORT
HP Plotter HPGL Parallel Port
HP Plotter HPGL R8232 Seriat
HP Plotter HPGL HP-18
HP Printer PCL Parallel Port
HP Printer PCL RS232 Serial
HP Printer FCL HP-18
Epson Compatibla| Epson Parallel Port
Epsen Compatibie| Epson RS232 Serial
File HPGL Internal Disk
File PCX Internal Disk

The analyzer can send print coremands in either HPGL, PCL, or Epson
modes. The commands the analyzer uses are common to early versions of
each language. For example, PCL cormwmands that the network analyzer sends
will work with PCL3 devices as well as PCL5 devices. The analyzer aiso uses
commands that are common to [BM mode devices and FX-86e/FX-800 mode
Epson compatible devices.




Selecting a Device

Configuring the
Analyzer for HP-IB
Bevices

Configuring the
Analyzer for RS-232
Devices

Press {HARD COPY] S_

Using Instrument Functions
Connecting and GConfigering Printers and Plotters

ort and turn the front panel knob to

move the mghhghted bar to your prmtmg or plotting device, then press

your pmntmg/piottmg device (fdétory defaults: przmer = 01, piotter == 05)
Use the front panel nureric key pad to make your entry.

. If the baud rate of your printing/plotting device is different than the

default (19260}, press ‘B4t and enter the baud rate of your
printing/plotting device. (Refer te vour printer or plotter manual for the
baud rate of your device.) You can set the baud rate to 1200, 2400, 4800,
9600, or 19200 baud. If vou are sending graphics to the hardcopy device,
9600 or 19200 baud is recommended.

. Choose between Xon/Xoff (the default: specifies a software handshake)

and DTR/DSR {specifies a hardware handshake).
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Defining a Printer

Define the Printer or Plotter Settings

You will only have fo do this setup once if voa make all your hardcopies with
the same printing or plotting device.

{iependmg on which device you are asmg
choices is selectable at a time.

Two procedures foliow. Use “Defining a Printer” if yvou are using a printer.
Otherwise, go to “Defining a Plotter.”

Make the following selections in the analyzer menus:

1. Press [0 restore the defanlt parameters for a printer.

The defaults are:

Parameter Default
Manachrome/Color Monachrome
Drientation Portrait
Auta Feed oN
Printer Resolution 86 Dots Per Inch
Top Mergin 0.60 mm
left Margin 0.08 mm
Print Width 150 mm 15.91 in}

Z. Select the type of printer you have: either
3.

elect the orientation of the paper to the information printed, either
The portrait choice ortentates the printout
vertically, the landscape orientates the printout horizontally.

4. 1If you do not want auto feed active, press
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to change the printer resolution, margins, and print

Refer to the following tabie for some specific

printers and their valid print resolutions.
Printer Valid Reselutiens {in DP1}
HP Think.Jet il
HP Peintlet g0, 180
HP [asarlet 75, 100, 150, 300, 80C
HP DeskJet* 75, 100, 160, 200, 600
HP Ouietdet g, 182
Enson : 80, 120, 240, 360

1 HP DeskJer 540 sheuld net be used at 100 dpl.

Sets the top margin (non-printing space) of the printout
in mm, Minimum setting is 0.00 mm; maximum setting is 200.00 mm,

. Sets the left margin (non-printing space) of the
printout in mum. Minimum setting is 0.00 mm; maximum setting is
200.00 mm

. Sets print width (printing space) of printout in ram.
Minimum setting is 80 rm; maximure i3 500 mm. Width is defined
relative to the printer. It is the dimension at right angle to the travel
of the paper, Landscape mode is rotated one-quarter turn relative to
portrait mode. Thus, in landscape mode, print width actually defines
the height of the printed image.
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Befining a Plotter Make the following selecfions in the analyzer menus:

1. Press Restor:

- to restore the default parameters for a plotter,

The defaults are:

Parameter Default
ionachrome/Color Monachrome
Auto Feed On
Color Plotter Pen Numbers Treea 1 = Pan 1

Trece 2 = Pen 2
Memory 1 = Pen3
Mamory 2 = Pan 4
Graticule = Pen §
Graphics = Pen 6

2. Select the type of plotter you have: either monochrome or color,

3. Use

memory traces, graticule, and graphics. Press
selecting pens.

when done

4. If you do not want auto feed active, press




Printing and Plotting Measurement Results

To print or plot measurement results, perform the following steps:
1. Select the appropriate copy port:
» Printer or
e Plotter or
e Internal 3.5 in floppy disk
2. Deline the output
3. Generate the output:
» Hardcopy or
¢ Plot 1o 3.b in disk

To Select the Copy Port

Press " Use the front panel knob to

highlight a prm?er D

L or PCX file (dumped to the analyzer’s
built-in disk drive). Files saved in HPGL or PCX format can be imported

to many personal comaputer (PC) applications such as word processors and
drawing programs. This allows a simple method for screen dumps to be used

in reports, mermos, or other communications.

P A

NOTE

Printers and Plotters,” for mare infermation,

If you gre dumping to an external device {printer or plotter} you should have already configured the
analyzer for use with the printer or plotter. See the previous ssetion, “Connacting and Configuring
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Graph

Marker

Table

Define the Output

1. The first step in defining the output is deciding which hardcopy
components you want in your printout, plot, or file. Refer to Figure 4-16
and Figure 4-17 o see the available hardeopy components and formais.

»i: Transmission l.og Mag 10.0 dB8/ Ref ~38 50 dB
b2 OFf
W 60 . 900 MH2
LE. 176 .60 MMz
[ER 2.80
1 L0Ss.: 113.06| dB
T
/‘S‘ 5
Chiw ///
£
/. :
Center 175.000 MHz Span 2006.000 MHz
1: Ml AlMHZ) EE] 2 Mk (MHZzZ) [<]z]
1> G.00 0.G0
EN 7.62 ~0.08
SN -22.83 -2.89
6! 38.07 ~3.01
po857b_¢

Figure 4-16. Hardcopy Components and Formats Available
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Trace Values

s

L

CHANNEL, t:Transmission

FREQ{MHz) dB  Mkrd
0.300 ~47.01
2.047 ~B56. 49
3.794 -71.87
5.544 -76.94
7.288 -g82.18
5.835 ~89.23
1@.782 ~.77
12.529 ~82.85
14.276 ~84.84
16.0823 -B5.46
17.779 -79.86
18,517 ~88.87

21.254 -88.75
23.011 ~83.53
24,758 ~87.51
26. 505 -84 .81
28.282 -g3.51
29,4998 ~-85.01

Figure 4-17. Trace List Values

2. To select your cheice of format, press (HARDCOPY

then one of the following:

outputs both the graph and marker table.

outputs only the graph, (This selectior: allows
printing of the limit-line table as well.)

outputs only the marker table. (This selection
allows printing of the limit-line table as well.)

outputs a list of the data trace point values. (This
selection is only available for output to a printer.)
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NOTE

You may notice a decresse in messurement speed when the netwark analyzer 8 outpulting fo a printer
or plotier that doesn't have a built-in buffer. For the fastest possible hardcopy dump to such davices,

press By - before beginning the print or plot. Refer to the table below for
some typical print times.
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Talile 4-2. Typical Print Times

Number of Printer Reselution Portrait Format {min:sec) Landscape Format (min:sec)
Measursment {dpi)
Points
DeskJet | DeskJet | Desklet | Laserdet | DeskJet | Desklet | Deskdat | Laserdet
saoc’ | se0c? | 1200¢® | 4L | seoct | Eeoc® | 1200¢° | 4L
MONO
20 100% 0:35 0:35 0:24 0:45 0:52 057 032 050
20 300 0:48 048 B:45 1:06 114 17 1:09 1:28
1601 10% 0:42 04 8:31 0:51 1:00 103 38 .57
16071 308 0:54 088 0:51 113 1:22 175 116 1:35
1601 HPGLO N/A NA 013 (43 NiA MA 0:20 044
COLOR
201 100% 1:45 1:43 0:44 NfA 242 342 1115 N/A
201 300 5:04 5:24 304 N/A 8:28 8:08 5:14 N/A
1601 100% 152 150 0:51 N/A 257 2:53 122 NA
1601 300 5:11 5:31 kel /A 8:35 g:15 5:21 N/A
1601 HegL N/A A 0:24 NA A NiA 048 N/A

1 Do not use a coler cartridge for mono priet on the Desklet 540C

2 These times were measured with the HP DeskJet 580C in EcoreMode.

3 These times were measured with the HP Desklar 12000 in "paper-fast” mode,
4 Usa 150 dpi for the Deskdet 540C

5 HPGL dumps require an BASIC program to initialize the printer.
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Using a Keyboard

You can use an [BM PC-AT compatible keyvboard with your analyzer. A
keyboard is useful when entering and editing names for files and directories.
It is also useful for creating and editing IBASIC prograrms (Option 1C2).

All of the analyzer front panel hardkey and softkey functions can be activated
from a keyboard aiso. See “Keyboard Front Panel Eguivalents,” later in this
section,

To Connect the Keyboard

To connect a keyboard, first turn off the analyvzer. Ther connect a compatible
keyboard with a DIN connector to the rear panel DIN connector. See

Figure 1-4 in Chapter 1 for the location of the kevboard connector. Turn

the analyzer back on after the keyboard connector is fully inserted into the
connector.

NOTE

If your keyhoard has a mini-DIN connsctor, you will need 1o use a mini-BIN to DIN adapter t connsct
the keyboard to the analyzer. One of these adapters [HP part no. C1405-80015) is shipped with the
anglyzer if you ordered the keyboard option {1CLL
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To Use the Keyboard to Edit

Using a keyboard makes editing of file and directory names, or program

lines quick and easy. You can edit these items from the front panel of the
instrument using the front panel knob and the softkeys, however this process
is very tedious.

Following is an example procedure to use a keyboard and the Re-Save State
function o save an instrument state that vou want to call “mixer”.

1. Set up the instrument with the measurement parameters that you want
to save. See “Saving and Recalling Measurement Results,” earlier in this
chapter, for more information.

2. Press (SAVE RECALL

instrument state.

and choose where to store the

3. Press |

4. Use the keyboard to backspace over the existing file name (don’t worry,
the existing file will not be written over), and then use the keyboard to
type in mixer,

5. Press on the keyboard (or the analyzer) and the current
instrument state will be saved to a file titled “mixer.”
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Keyboard Front Panel Equivalents

A keyboard template was supplied with your shipment. If you place the
template on your kevboard you will always have the following information on
hand. Shouid vou misplace your keyboard tempiate, you can reorder with

HP pari number 08712-8G004,

You can use the key combinations below with a DIN keyboard to activate the
indicated front panel hardkeys and softkeys. Softkeys are the eight unlabeled
keys to the right of the display. They are numbered from one {top) through
eight {bottom).

Keyhoard Front Panel Key Equivalents

Keyhoard Front Panel Equivalenis
Function Key

Shift Ctrl

fl Saftkey 1{CHAN 1 | SAVE RECALL

2 Softkey Z | CHAN 2 | HARD COPY

i3 Softkey 3| FREQ | SYSTEM OPTIONS

4 Sofikey 4 POWER | PRESET

f Softkey 5| SWEEF | BEGIN

il Sohikay 6| MENY

7 Softkey 7 f SCALE

i Softkey 8 | MARKER

19 pisPLAY
10 FORMAT
M CAL
2 G
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For example, to select channel 1 as the active channel, on the keyboard press
with (f1). To preset the network anatyzer with the keyboard, press
with (7). In cach case hold down the first key as you press the second key.

To select ‘Soxf ., press (f1) alone. In case of difficulty, make sure that

the keyboard is connected to the DIN KEYBOARD connector on the rear
panel. The keyboard must be IBM PC/AT compatibie.

Print capabilities:

Press (Shift) (Print Screen) On the keyboard to dump graph with softkey menus.

When you use the analyzer function to durnp a graph, you don’t
get the softkey menu that appears on the right-hand side of the analyzer
display.

Pressing (Shift) (Print Screen) on a keyboard will dump the current graph along
with the current softkey renu.
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Optimizing Measurements

This chapter describes techniques and analyzer functions that help you
achieve the best measurement results. The following sections are included in
this chapter:

s Increasing Sweep Speed
¢ Increasing Network Analyzer Dynamic Range

Reducing Trace Noise

Reducing Mismatch Errors

Measuring Devices with Long Electrical Delay

Q‘ﬂ
Do




Increasing Sweep Speed

You can increase the analyzer sweep speed by avoiding the use of some
features that require computational tirae for implementation and updating,
such as bandwidth marker tracking.

You can also increase the sweep speed by making adjustments to the
measurement settings. Listed below are some of the things that can be done
to increase sweep speed.

increase the start frequency

sweep time in AUTO mode

widen the system bandwidth

reduce the amount of averaging

reduce the number of measurement pomts

only view a single channel

turn off aliernate sweep

turn off markers and marker tracking

turn off spur avoidance

rinimize frequency span to avoid bandcrossings (HP 87138 only)

e & & & 5 8 0 8 8 9

To Increase the Start Frequency

Since the analyzer sweeps frequencies below approxirately 20 MHz at a
slower rate, you can increase the start freguency to speed up the sweep.

L. Press (FREQ.

2. Enter the highest start frequency possible for your measurement.

C_ET&
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Optimizing Measurements
Increasing Sweep Speed

To Set the Sweep Time to AUTO Mode

Auto sweep time mode (the preset instrument mode), maintains the fastest
sweep speed possible for any particular measurement settings,

1. Press and look at the S softkey label.
When AUTO is all capital letters, it indicates that the analyzer is in auto
sweep time mode. If MAN is ail capital letters, the analyzer i3 in manual
sweep time mode.

2. If necessary, press - to toggle the time mode to

AUTO.

To Widen the System Bandwidth

Wide system bandwidth is recommended for sorme broadband detection
measurements.

Press to widen the IF bandwidth. As the
bandwidth increases the sweep time decreases:

Table 5-1. Relationship Between System Bandwidth and Sweep Speed

System Bandwidth Sweep Speed
Wids fastest
Medium fast
Narrow slow
Fine slowast
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Intreasing Sweep Speed

To Reduce the Amount of Averaging

If averaging has been turned on, {it is off in the preset condition) reducing
the averaging factor (or turning it off altogether) will increase the analyzer’s
measurement speed. Averaging requires multiple sweeps which increases
measurement time. Turning off averaging and using a narrower system
bandwidth may produce faster resulis.

L. Press ;f and enter an averaging factor that is less than
the value displayed on the analyzer screen and press (ENTER).

2. If you want to turn the averaging off, press

To Reduce the Number of Measurement Points

L

he number of measurement points, press {MENU

-and use the front panel knob, the () (I[) keys, or the
numeric keypad to enter the reduced number.

Generally, as the number of points is decreased, so is the sweep time.
However, other factors will affect the sweep time such as:

» using frequency bands that contain very low frequencies (below
approximatety 20 MHz)

¢ the number of band crossing points encountered in a sweep (at
approximately 1900 MHz, 2310 MHz, and 2620 MHz) (HP 8713B only)

o if the MHz/msec rate is above the maximum rate at which the source can
be swept

The following graph shows an example of the relationship between the
number of points, frequency span, and sweep time. This graph was created
with data from a setup on an HP 8713B using a center frequency of

1500 MHz, and a system bandwidth setting of medivm,

i
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Figure 5-1. Relationship Between Frequency Span, Sweep Time, and Number of Peints
Note the following in the graph above:

¢ As the frequency span decreases, the sweep thne generally decreases.

s As the number of points decreases, the sweep time decreases.

To View a Single Measurement Channel

If you are viewing both measuremeni channels but only need one, vou can
decrease measurement, time by turning one of the channels off.

Select the channel you wish to turn off with either the (CHAN 1} or (CHAN 2)
button. Then select € :
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To Turn Off Alternate Sweep

Alternate sweep is turned off when the analyzer is preset, but i8
automatically activated with some dual channel measurements. The alternate
sweep feature sweeps and measures one channel at a time. By disengaging
this feature, you increase the sweep speed by b0 percent.

1. Press and look at the 4

2. If ON is in capital letters, toggie the softkey to disengage the alternate
sweep feature (the softkey should appear

To Turn Off Markers and Marker Tracking

When markers are on, time is required to update the marker readouts.
Turning off markers can reduce sweep cycle time by up to 30 ms. When the
marker softkey menu is active, it too must be updated, adding up to 10 ms to
the sweep cycle time.

Press

When marker tracking is on, the analyzer performs a search after each sweep.
Simple searches like # can take 10 to 20 ms per sweep. Lengthy

calculations like
L. Press
softkey.

9. If the word “ON” is in capital letters, toggie the softkey to the OFF
position.

1 can add over 100 ms to each sweep.

- and look at the *




Optimizing Measurements
lncreasing Sweep Speed

To Turn Off Spur Avoidance

When spur avoidance is on (preset default is off), the analyzer breaks each
gweep into segments. Between sweep segments, the analyzer sfops and
changes internal frequencies to move mixing products. Since the analyzer
sweep is not interrupted when this feature is off, turn off spur avoidance to
increase sweep speed.

1. Press (MENU) and look at the
softkey.

NOTE

i Spur Avoid must be used in your maasurement, set the start frequency as high as possible to obtain
the fastest possible sweeps,

5-8




Optimizing Measurements
Increasing Sweep Speed

To Avoid Frequency Bandcrossings by Minimizing the
Span (HP 8713B only)

Sweep time is increased when the analyzer encounters a bandcrossing point.
The frequency bandcrossing points are approximately:

1800 MHz
2310 MHz
2620 MHz

Press and then change the start frequency, stop frequency, or span to
avoid these band crossing points when possible,




Increasing Network Analyzer Dynamic Range

Receiver dynamic range is the difference between the analyzer’'s maximum
allowable input level and its noise floor. For a measurement to be valid, input
signals must be within these boundaries. The dynamic range is affected by
two factors:

o input power to the device under test (DUT)

e receiver noise floor

CAUTION

To Increase the Receiver Input Power

You should maximize the receiver input power to achieve the highest dynamic
range. You can increase the analyzer’s source output power so that the test
device output power is within the measurement range of the analyzer.

Press (POWER) 1

If vour test device output power stays within the maximum input limits
shown below, the receiver compression will be minimized.

- and enter the new source power level,

Maximum Recommended Input Power Levels

Maximem laput Level

Narrowhand Mode +10 dBm

Broadband Mode +16 dBm

Remember to not exceed the receiver input damage Hmit of +20 dBm.
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To Reduce the Receiver Noise Floor

Receiver dynamic range is the difference between the analyzer's maximum
allowable input level and its noise floor.

Changing System Reducing the system bandwidsh lowers the noise floor by digitally reducing

Bandwidth the receiver input bandwidth. As system bandwidth is reduced, more
receiver measurements are used per frequency point, increasing the sweep
time. However with system bandwidth reduction, unlike averaging, only one
sweep is required for the reduced noise floor effect.

The analyzer offers a choice of four system bandwidths: medium (default
setting), wide, narrow, and fine.

L. Press (AVG)
2. Press the key that corresponds to the bandwidth you want.

NOTE

It is recemmended that wide system bandwidth only be used for broadband detection measurements
due to trace nowe effects.




Changing Measurement
Averaging

Optimizing Messurements
increasing Network Analyzer Dynamic Range

In averaging mode, the analyzer measures each frequency point once per
sweep and averages the current and previous trace up to the averaging factor
specified by the user. The instrurnent computes each data point based on an
exponential average of consecutive sweeps weighted by the user-specified
averaging factor.

As the averaging factor is increased:

e signal-to-noise ratio increases

s time for each individual sweep remains the same, but
o total time o update the trace ncreases.

Averaging is better than system bandwidth reduction at minimizing very low
frequency noise.

1. Press

2. Press




Reducing Trace Noise

You can use three analyzer functions to help reduce the effect of noise on the
data trace:

e activate measurement averaging
o reduce system bandwidth
e eliminate spurious responses

To Activate Averaging for Reducing Trace Noise

The analyzer uses a weighted running average for averaging. The noise is
reduced with each new sweep as the effective averaging factor increments.
L. Press :
2. Fnter a value followed by (ENTER).

3. Press

Averaging is explained more fully in the previous section.
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To Change System Bandwidth for Reducing Trace
Noise

By reducing the system bandwidth you reduce the noise that is measured
during the sweep. However, the bandwidth may slow down the sweep. While
averaging requires multiple sweeps to reduce noise, narrowing the system
bandwidth reduces the noise on each sweep. See the previous section for a
more detailed explanation of system bandwidth,

Press

Narrower system bandwidths cause longer sweep times. When in gufo sweep
time mode, the analyzer uses the fastest sweep time possible for any selected
system bandwidth. Auto sweep time mode is the default analyzer setting.

To Eliminate Receiver Spurious Responses

Spurious responses are undesirable signals that result from various different
internal mixing products.

The analyzer has two features to eliminate spurious responses. Both features
shift the frequency of the spur without changing the RF output frequency.
They shift the spur by changing frequencies internal to the analyzer that mix
to produce the RF frequency. The features are:

e dither
s spur avoid
Dither is usually most effective for narrow frequency span measurements

(generally <15 MHz) as explained below. ¥ dither does not eliminate visible
spurs, use spur avoid instead.




Optimizing Measurements
Reducing Trace Noise

Dithering to Shift Spurs Dither shifts all spurs by a small amount onee, thus it imposes no sweep time

CAUTION

penalty. But some spurs occurring within the measured frequency band
may not be shifted out of band, and others may be shifted in. Therefore
dither is most effective for narrowband measurements with a user defined
measurement calibration. To activate dithering:

L Press

9. Make a user-defined measurement calibration. Refer to Chapter 6
“Catibrating for Increased Measurement Accuracy,” for calibration
procedures.

The measurernent calibration mmust be performed with the same dither mode
wsed in the measurement or your results may be imvalid.
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Activating Spur
Avoidance

CAUTION

CAUTION

Optimizing Measurements
Reducing Trace Noise

When you activate spur avoidance the analyzer sweeps t0 a poini before a
spur, stops the sweep, shifts the spur, sweeps through the spur location, then
shifts the spur back and continues the sweep. The analyzer determines which
spurs need to be avoided with an algorithm based on freguencies, nwnber of
points, sweep tirme, and system bandwidth.

To activate spur avoidance:

1. Press (MENU] |

2. Make a user-defined measurement calibration. Refer to Chapter 6
“Calibrating for Increased Measurement Accuracy,” for catibration
procedures.

NOTE

Using spur aveid increases sweep time. Since thare are more spurs st the lewer frequencies, the time
penalty can be redueed by sstting the start fraguency of the measuremant as high as possitle

The measurement calibration must be performed with the same spur avoid
mode used in the measurement or your results may be invalid.

You will invalidate the measurement calibration if you turn spur avoid off.
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Reducing Mismatch Errors

Mismateh errors result from differences between the DUT’s port impedance
and the analyzer’s port impedance. Source match errors are produced on

the source (analyzer RF OUT) side of the DUT; load match errors on the

load (analyzer RF IN) side. If the DUT is not connected directly to the port,
the mismatch errors due to cables, adapters, eic. are considered part of the
source or Ioad match errors. Source match and load match error terms can be
reduced by using the methods described in this section.

Reducing Mismatch Errors in a
Reflection Measurement

The best way to reduce mismatch errors in a reflection measurement, is to
perform a reflection calibration ( e tion ) directly at the DUT
connector, using the exact frequency parameters that you will be using for
the measurement.
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Reducing Mismatch Errors in a
Transmission Measurement

The best way to reduce mismatch errors in a transmission measurement is to
put attenuators directly on both the input and output ports of the DUT. Doing
this will reduce both source match and load match error terms.

NOTE

Always use high quality attenustors, Six 10 ten dB of attenuation should be sufficient to significantly
reduce mismatch srrors. '

Redtzcing Mismatch Errors When Measuring Both
Reflection and Transmission

When you want to measure reflection and fransmission simultaneously, or
without changing the test setup, perform a reflection calibration using the
exact frequency parameters that you will be using for the measurement, and
put a 6 te 10 dB pad directly on the output of the DUT.

NOTE

Using an attenuater on the output of the DUT will reduce the system dynamic range.
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Measuring Devices with Long Electrical Delay

When making a narrowband measurement of a device with long electrical
delay, measured levels can be affected by the rate at which the source is
changing frequency. This sensitivity is related to the time required for

the source signal to travel through cables or devices which are connected
between the RF OUT and RF IN ports. Since the source frequency is changing
rapidly during a sweep, a long distance or defay between RF OUT andg RY IN
will mean that the signal arriving at the RF IN port will be of slightly lower
frequency than the RF OUT signal at the same moment in time. This effect is
referred to as “frequency shift.” The amount of frequency shiff is given by
the following equation:

frequency shift = transit time x FeIueney span

sweep thme

The narrowband receiver at the RF IN port is tuned to the exact frequency
being emitted at the RF OUT port, with an input bandwidth determined by
the System Bandwidth selection. If the RF IN signal is lower than the RF
OUT signal, the measurement of RF IN will be attenuated by the receiver’s
frequency response. The amount of attenuation increases as the amount of
freguency shift increases. The amount of attenuation aiso increases as the
Systern Bandwidth decreases.

The analyzer has been designed to minimize the effect of freguency shift
when a short cable is connected between RF OUT and RF IN. When a long
cable (or a device with long electrical delay) is connected, however, it is
possible for the measurement to be affected, especially at the analyzer’s
fastest sweep rates. I frequency shiff is suspected, use the following
techniques to reduce its effect;

® increase sweep time

e decrease frequency span

s select a wider system bandwidth

s use shorter cables to connect, the DUT to the analyzer

o use broadband detection to completely eliminate the effect of frequency
shiff, '
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Calibrating for Increased Measurement
Accuracy

This chapter first explains measurement calibration in the section titled,
“Measurement Calibration Overview.” The sections following the overview
provide instructions for choosing, performing, and saving measurement
calibrations.

Each example measurement in Chapter 3 provides an example calibration for
the particular type of measurement.
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Measurement Calibration Overview

Measurement calibration is a process that improves measurement accuracy
by using error correction arrays to compensate for systematic measurement
errors. Measurement calibration is also called cal, accuracy enhancement,
and error correction. Measurement errors are classified as random, drift, and
systematic errors. Random errors, such as noise and connector repeatability,
are non-repeatable and not correctable by measurement calibration. Drift
errors, such as frequency and temperature drift, are also non-repeatable and
not correctable by a cal.

Systematic errors, such as tracking and crosstalk, are the most significant
errors in most RF measurements., Fortunately systematic errors are
repeatable and for the most part correctable, though small residual errors may
remain. In brief, the systematic errors are correctable,

Repeatable systematic errors are due to system frequency response, isolation
between the signal paths, and mismatch and leakage in the test setup.
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Figure 6-1. Sources of Errors

6-3




Calibsating for Increased Measuremant
Acouracy
Measurement Calibration Overview

Frequency response errors (transmission and reflection tracking) are errors
that are a function of frequency.

Isolation errors result from energy leakage between signal paths, In
fransmission measurerments, this leakage is due to crossfalk. In reflection
measurements, it is due 1o iraperfect directivity.

Mismatch errors result from differences between the DUT’s port impedance
and the analyzer’s port impedance. Source mateh errors are produced on the
source (network analyzer RI" OUT) side of the DUT; load match errors on the
loagd (network analyzer R IN) side. If the DUT is not connected directly to
the port, the mismatch errors due to cables, adapters, etc. are considered
part of the source or load match errors.

NE TWORK ANALYZER

| N

pod4ib

Figure 6-2. Mismatch Errors

When a user-defined calibration is performed, the analyzer compares the
measurement data of known catibration standards to ideal measurement
data. The network analyzer then calculates the difference between the
measurement data and the calibration standaré models to create error
correction arrays. The network analyzer uses the error correction array data
to correct subsequent measurement data.




Calibrating for Increased Measurement
Accuracy
WMeasuremont Calibration Dverview

To perform a quality calibration:

L]

Use the highest quality standards available and take care of them.

Be sure to select the correct cal kit by pressing

Make consistent connections (use a forgue wrench with 3.5 mrn connectors
if possible) of the standards and DUTs.

Minimize temperature variations.

Minimize movement of cables.
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Determine if a Calibration is Necessary

This section shows you how to determine if vour measurement system
reguires a user-defined calibration.

When a Calibration Is Not Necessary

¢ Your test doesn’t require the best accuracy possibie.

s Your test device is connected directly to the reflection port with no adapters
or intervening cables.

s Your test device impedance magches the impedance of the analyzer.

I your test setup meets these conditions, you do not need to perform any

additiornal calibrations, however the analyzer is not guaranteed to meet its
published specifications.

When a Calibration Is Necessary

s You want the best accuracy possible,
¢ You are adapting to a different connector type or impedance.

e You are connecting a cable between the test device and the analyzer test
ports.

s You are measuring a narrowband or electrically long device.

s You are connecting any attenuator or other such device on the input or
output of the test device.
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Choose an Appropriate Calibration Method

Once you have decided that it is necessary to perform a calibration, you will
need to choose the calibration method suited to the type of measurement you
will be performing. After vou have selected the type of measurement under
the (CHAN 1} or (CHAN 2) key, press the kev. The types of calibrations
available for that type of measurement will be in bright text in the softkey
area. Cals that are not available for that type of measurement will be dirnmed
and will not be selectable.

The network analyzer has several methods of measuring and compensating
for these test system errors, Each method removes one or more of the
systematic errors using an eguation called an error medel. Measurement

of high quality standards (short, open, load, through) allows the network
analyzer to solve for the error terms in the error model. The accuracy of the
calibrated measuremerts is dependent on she guality of the standards used
for catibrating. Since calibration standards are very precise, great accuracy is
achieved.

The types of calibration available are:

normalization

transmission

reflection

AM Delay (option 1DA or 1DB oniy)

. 8 & 8

NOTE

The active calibration will be retained in the analyzar’s memory when power is turned off, and wili be
restored when power i turned back on.
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To Perform a Normalization Calibration

Normalization is the simplest tvpe of calibration. The analyzer stores data
into memory and divides subseguent measurements by the stored data to
remove frequency response errors.

Follow these general steps when performing a normalization calibration:
1. Setup the analyzer for your measurement:

select the type of measurement

enter operating parameters other than the default

2. Connect your equipment as you would for an actual measurement, but
omit the DUT.

3. Press

4. Notice that the top of the display on the analyzer now shows the type
of measurerment followed by “/M” to indicate that the displayed data is
actually the measurement divided by memory.

The normalization cal will be invalidated if any frequency settings are
changed after calibration. There is wo correction interpolation with a
normatization cal.

CAUTION
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To Perform a Transmission Calibration

Transmission calibrations measure narrowband response, or response and
isolation to correct for frequency response tracking errors and crosstaik
errors. This type of calibration is for narrowband measurements only.

For an example of performing a response calibration for a transmission
reasurement refer to “Measuring Transmission Response” in Chapter 3.

Otherwise, follow these general steps when performing a transmission
calibratios:

1. Setup the analyzer for your measurement:

® select (CHAN 1) o7 (CHAN 2)

« enter operating parameters other than the default
2. Press

Restore Defaulis Restoring the defauit calibration recalls error
correction arrays that the network anatyzer
previously generated by an adjustment test and
permanently stored in memory. This calibration
was performed at the factory or during servicing
using full band (entire frequency span} and 401
frequency points. It is guick and convenient
but not as accurate at narrow frequency spans.
This calibration is also kaown as the default
calibration.

and then one of the following softkeys:

Hesponse A response calibration prompts you to cennect
a through cabile as the calibration standard, and
then measures it across the frequency band you
have defined, using the number of points you
have defined. Widening the freguency span
after performing this calibration will invalidate
it, and restore the default calibration. You may
narrow the span and the analyzer will interpolate
correction for the narrower span.
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Response & I3olation

Note that alter vou have calibrated, a *C”
appears in the upper right hand corner of the
display. This “C” indicates that a user-defined
cat is in use. If you change to a narrowey span,
note that the “C” changes to “C?”, indicating the
analyzer is now interpolating between calibrated
measurement points. The “C?” notation also
appears when other system parameters, such as
power, number of points, ¢r sweep time, have
changed.

This method of calibration is only necessary
when trying to achieve maximum dynamic range
(>100 dB). A response and isolation calibration
prompts you to connect loads to both ports

and then to connect a through cabie. This cal

is measured across the frequency band you

have defined, using the number of points you
have defined. Widening the frequency span
after performing this calibration will invatidate
it, and restore the default calibration, You may
narrow the span and the analyzer will interpolate
correction for the narrower span.

Note that after vou have calibrated, a “C”
appears in the upper right hand corner of the
display. This “C” indicates that a user-defined
cal is in use. If yvou change {0 a narrower span,
note that the “C” changes to “C?7, indicating the
analyzer is now interpolating between calibrated
measurement points. The “C?” notation also
appears when other system parameters, such as
power, number of points, or sweep time, have
changed.
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To Perform a Reflection Calibration

Reflection calibrations measure divectivity, source match, and tracking to
correct for directivity, source match and frequency response errors. This type
of calibration is also for narrowband measurements only.

For an example of performing a reflection calibration for a transmission
measurement, refer to “Measuring Reflection Respense” in Chapter 3.

Otherwise, follow these general steps when performing a transnission
calibration:

1. Setup the analyzer for your measurement;

® select (CHAN 1) or (CEAN 2) |

s enter operating parameters other than the defanlt
2. Press 1

Restore Defaults Restoring the default calibration recalis error
correction arrays that the network analyzer
previously generated by an adjustment test and
stored permanently in memory. This calibration
was performed at the factory or during servicing
using full band (entire frequency span) and 401
frequency points. It is quick and convenient
but not as accurate at narrow freguency spans.
This calibration is also known as the defaukt
calibration.

and then one of the following softkeys:

One Port A one-port calibration prompts you o connect
three measurement standards: an open, a short,
and a load. The analyzer measures each standard
across the frequency band you have defined,
using the number of points you have defined.
Widening the frequency span after performing
this calibration will invatidate ¥, and restore the
default calibration. You may narrow the span and
the analyzer will interpotate correction for the
narrower span.
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Note that after you have calibrated, a “C”
appears in the upper right hand corner of the
display. This “C” indicates that a user-defined
cal (not the default) is in use. If you change to

a narrower span, note that the “C" changes to
“C?", indicating the analyzer is now interpolating
between calibrated measurement points. The
“C?" notation also appears when other system
parameters, such as power, number of points, or
sweep time, have changed.
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To Perform an AM Delay Calibration
(option 1DA or 1DB only)

For arn example of performing an AM delay calibration refer to “Measuring AM

Detay” in Chapter 3.

Otherwise, follow these general steps when performing an AM delay

calibration:

1. Setup the analyzer for an AM delay measurement:

® select (CHAN 1) oF {CHAN 2}

= enter operating parameters other than the default

2. Press
Restore Defaults

Response

, and then one of the fclowing softkeys:

This selection removes all frequency response
correction. Absolute group delay measurements
will be uncalibrated. The accuracy of relative
group delay (group delay fatness) measurements
will not be degraded as long as the delay of the
cables and adapters connected to the DUT is
negligible.

A response calibration prompts you to connect

a through cable in place of the DUT as the
calibration standard, and then measures it

across the frequency band you have defined,
using the number of points you have defined.
Widening the frequency span after performing
this calibration will invalidate it, and restore the
default calipration. You may narrow the span and
the analyzer will interpolate correction for the
NAITOWer span.

Refer to “Measuring AM Delay” in Chapter 3 for more information about AM

delay measurements.
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To Perform a Calibration With Non-Standard
Connectors

When using a calibration kit other than one that is compatible with the
standard type-N female connectors (cal kit model number HP 85032B/E for
50 @ analyzers or HP 85036B/E for 756 @ analyzers), you can either select

a connector type that is stored in the analyzer or input your own cal kit
definitions.

The following table shows the connector types that are stored in the analyzer
along with the appropriate cal kit model number.

Type-N {m) (50 €3] | HP 850326/F
Type-N {m} (75 € | HP 850368/
Type-F i) HP 850394
35 mm HP 850330

To select the connector type by pressing - and then the

connector type applicable to your measureient.

If you are calibrating with type-F connectors, you must follow the procedure
in the HP 850394 Calibration Kit User Iformation.

For other connector types, the easy way to enter definitions is to download
them from a file on disk. Use the template program on the Example Programs
disk as a starting point. The format of a cal kit file is explained in the next
section.
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How to Dovunload Ingert the disk with the cal standsrd definitions into the anatyzer’s built-in
Standards disk drive.

2. Press and note the first word of the second line on the
. Ifitis not “INT:\" (for internal disk), press

[t

3. Highlight the file (CALKIT, in the case of the Example Programs disk).

Loaded cal kit information for 4 calibration standards
Recall of cal kit from CALKIT complete

Press

o

B
NOTE

Cal kit cosfficients are displayed in the cal kit block of the operating parameters screen;
press [SYSTEM OPTIONS )
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Step 1: Determine the
Standard
Characteristics

Writing or Editing Your Own Cal Kit File

There are several situations that may require you to define your own
calibration Idt definition. Here are three examples:

¢ You are using a connector type (TNC or BNC for exarnple) which is not one
of the selections under the CAL KIT menu.

e You are using a built-in connector type, but your standards (such as a short)
have different characteristics than the built-in kit uses when performing a
calibration.

s You are using a test fixture.

The following steps (explained later in detail) should be performed when
defining vour own cal kit:

1. Determine the standard characteristics for the connector type you plan to
use,

2. Create a cal kit ASCII file or edit the one provided on the Example
Programs Disk.

3. Verify performance.

Determine the standard characteristics for the connector type you plan to use.
in particular, these are the characteristic impedance (Zq), the delay, and the
loss. These characteristics are common for the four supported types used by
the analyzer. Additionally, the capacitive model parameters, C0, C1, CZ2, and
C3 are necessary for fully defining the open. These electrical characteristics
can be mathematically derived from the physical dimensions and material of
each calibration standard or from its actual measured response.

About Calibration Standards.

A calibration standard is a specific, weli-defined, phyvsical device used

to determine systematic errors. Each standard has a precisely known or
predictable magnitude and phase response as a function of frequency. The
response of each standard is mathematically defined in the error models used
by the network analyzer.

A standard type is one of four basic types that define the form or structure of
the model to be used with that standard (e.g. short or load).
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Standard characteristics are the numericai, physical characteristics of the
standards used in the model selected.

Typical calibration standards are cables (or throughs), opens, shorts, and
loads. They are used singly or in combination, depending on the type of cal.
In essence, Tor each type of measurement error that is to be corrected, one
standard is measured.

Open

Short

Load

Through

Open defines the standard type of an open circuit used

for calibrating reflection measurements. As a reflection
standard, an open circuit offers the advantage of broadband
frequency coverage. At high irequencies, however, an open
rarely has perfect refiection characteristics because the
fringing capacitance effects cause phase shift that varies
with frequency.

These effects are impossibie to eliminate, but the calibration
caleulation built into the anatyzer includes an open circuit
capacitance raodel. This capacitance model is a cubic
polynomial as a function of frequency, where the polynomial
coefficients are user-definable.

The capacitance mode! equation is:

C =(CO) +(C1*) +(C2*2) +(C3*f%)

where f is the measurement frequency.

The terms in the eguation are defined when specifying the
open as follows:

C0 is used to enter the CO term, which is the constant
term of the cubic polynomial and is expressed in Farads.

(1 is used to enter the C1 term, expressed in F/Hz
(Farads/Tz).

(2 is used to enter the C2 term, expressed in F/Hiz2,

C3 is used to enter the C3 term, expressed in F/Hz%,

Short defines the standard type of a short for calibrating
reflection measurements,

Load defines the standard type of a load used for calibrating
reflection measuyrements.

Through defines the standard type as a transmission line of
specified length for transmission calibrations.
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Step 2: Create a Cal Kit
ASCH File

Calibrating for increased Measuremant
Acturacy
Choose an Apprepriate Calibration Method

For all four standard types the Z; (characteristic impedance), Delay, and Loss
must be set.

S P ————
NOTE

When creating a cal kit filg, if & standard &5 not defined, the currently defined values for that standard
will be retzined. The best practice is to define all of your standards and characteristics whan loading
in a new cal kit.

Zo Zy 18 usually set to the system characteristic impedance
{usuatly either 50 or 75 ohms).
Delay Delay is equivalent to a uniform. length of transmission

line between the standard being defined and the actual
measurement plane. The DELAY is entered as the one-way
travel time from the measurement plane to the standard in
seconds. Delay can be determined from the precise physical
length of the standard, multiplied by the velocity factor
(reciprocal of the dielectric constant).

Loss Loss 1s used to specify energy loss, due to skin effect, along a
one-way length of coaxial delay. The value of loss is entered
as ohms/nanosecond (or Gigohms/second) at 1 GHz, For
many applications, the loss value can be set to zero without
neticeable degradation.

For further information, on calibration kits and standard characteristics
determination, refer to HP Product Note 8510-5A (HP Part No. 5954-1559).

Create a cal kit ASCII file or edit the one provided on the Example Programs
disk. (Remember that these files are compatible with MS-DOS, and thus,
vou couid use any IBM Compatible PC and a text editor that can modify
ASCH files. Just be sure to include the line numbers as if it were an IBASIC
program.) The example file, “CALKIT,” provided on the Example Programs
disk, ig listed on the next page.
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Calibrating for Increased Measurement
Accuracy
Choose an Appropriate Calibration Method

When reading the cal kit file, the analyzer recognizes only the information
after the “1” and ignores everything after a “$”. You can add comments after
a “%”. The first Hoe of a cal kit file must contain a “!" with a “8” directly
after it. No characters are allowed between the “!” and the “8” on the first
line of a cal kit file.

R

£ 5

s e G M M s R B W S N s SEm AW D amm hend M M LMk L e sem L

EED

Standard Definitions for HP 8b5054B Precision Type-N Cal Kit.

Definitions for 50 Ohm jack (FEMALE center contact) test
ports, plug (MALE center comtact) standards.

OPEN: §$ HP 85054-60027 Open Circuit Plug
Z0 50.0 $ Chms .
DELAY 57.983E-12 $ Sec
LOSS (.8E+9 $§ Ohms/Sec
CO 88.308E-15 § Farads
Cl1 1667.2E-27 $ Farads/Hz
2 -146.61E-36 $ Farads/Hz"2
C3 9.7531E-45 $ Farads/Hz"3

SHORT: § HP B5054~-60025 Short Circuit Plug
Z0 B0.0 $ Ohms
DELAY 63.078E~-12 $ Sec
L0OSS B8.E+8 § Dhms/Sec

LOAD: $ HP 00909-60011 Broadband Load Plug
Z0O 50.0 $§ Chms
DELAY 0.0 § Sec
LOSS 0.0 § Ohms/Sec

THRU: §$ HP 85054-60038 Plug to Plug Adapter
ZG 50.0 Ohms
DELAY 196.0E-12 § Sec
L0SS  2.2E+9 $ Ohms/Sec
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Step 3; Verify
Performance

CAUTION

Calibrating for Increased Measurement
Agcuracy
Choose an Appropriate Calibration Method

Once a measurement calibration has been generated with a user-defined
calibration Kkit, its performance should be checked before making device
measurements. To check the accuracy that can be obtained using the new
calibration kit, a device with a well-defined frequency response (preferably
unlike any of the standards used) should be measured. The verification
device Toust not be one of the calibration standards: measuremeni of one of
these standards is merely a measure of repeatability.

To achieve more compiete verification of a particular measurement
calibration, accurately known verification standards with a diverse magnitude
and phase response should be used. NBS traceable or HP standards are
recommended fo achieve verifiable measurement accuracy.

The published specifications for your analyzer systermn include accuracy
enhancement with compatible calibration kits. Measurement calibrations
made with user-defined or modified calibration kits are not subject to those
analyzer specifications.
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Save the Calibration

After you have performed your calibration, you will probably want to save it
for future use. To save your caiibration:

1. Press (SAVE RECALL _
save cal function to “ON.”

2. Press and select where you want the
calibration saved. See “Saving and Recalling Measurement Results” in
Chapter 4 for information on the four available selections.

. which will toggle the

3. Press - to save the calibration.

4. The analyzer will save the calibration along with the current instrument
state to a file on the disk you have selected.

5. Refer to “Saving and Recalling Measurement Results” in Chapter 4 for
more information on saving, renaming, and copying files.
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Automating Measurements

NOTE

This chaptar assumes that you are familiar with the information provided in the Fragrammer’s Guide
(supplied with your analyzer) and the HP fnstrument BASIC User’s Handbook {supplied with Uption 102
analyzers).

An sutomated measurement systern is a system where a computer performs
some of the tasks that vou would normally have to do manually.

The information in this chapter will help you learn about how to automate
your measurement system. Several features of the instrument that are usefud
for automation are explained.

Sorne of the analyzer features that support automation are built-in and
operate solely on the analyzer; limit testing is cne example of a bullt-in
automated feature. Other features can be executed by programs running on
IBASIC (Option 1C2) or an external computer. Use of automation improves
the productivity of a measurement system by increasing the system’s
throughput. For the discussions in this document, throughput is defined as
the sum of the following factors:

« operator interaction time

s measurement speed

» data transfer speed

» compuiation speed (when applicable)

Be sure to consider ail of these factors when choosing and setting up an
automated system.

An automated system can perform repetitive tasks quickly and repeatedly.
Automation can be used to direct you through a sequence of tests, to set
instrument parameters, and to send prompts with helpful directions or
diagrams. Automation is also used to collect data, to monitor preduction
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Automating Measurements

line performance, and fo archive and analyze data. Automating your
measurements can help ensure consistent guality on a production line.

Using a consistent, documented production process, while monitoring product
quality are Important attributes of modern production standards such as
ISO-90600. These astributes are best achieved with an automated systeri,

RERRRE L PR

NOTE

Hewlatt-Packard offers professional consuiting services 10 help increase your manufacturing productivity
A complete test process analysis can be performed by HP system engineers, who will work with your
factory management, engineering, and preduction graups to eveluate various automation soluticns. For
more informatien contact the nearest HP sales office. Refer 1o Chapter 17 for a table of sales and
setvice offices.

The following sections are included in this chapter:
s Configuring Your Test System

e Operator Interaction

» Measurement Setup and Control with Fast Recall
s Automated Measurement Setup and Control

s Controlling Peripherals

» Displaying Measurement Results

e Saving Measurement Results

NOTE

|BASIC {Dption 1C2), when instafled on your network analyzer, acts as a complete system controfler
residing inside your analyzer.
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Configuring Your Test System

Measurement System Topology

When configuring your test system, there are many things to consider,
such as:

e How many test stations do you need?

s How many test stations wiil be needed in the future?

« How much space is available at each test station?

¢ What type of testing will be done?

o How will the measurement be controiled?

e How will the data be analyzed and archived?

s What level of throughput is reguired?

After answering these questions, you should decide which of the following
configurations best meets your needs.
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Stand-Alone Network
Analyzers

Automating Measurements
Configuring Your Test System

In this configuration, the measurement is controlled directly by the operator,
with very little automation. No computer or IBASIC control is used,

however the fast recall feature may be used for quickly changing to different
instrument states. This configuration is well suited for simple go/no-go device
testing using the buili-in Hmit testing features. Configure your system as a
stand-alone analyzer if you would like to;

« Simplify test system configuration

Reduce capital expense

L

Allow for future expansion with minimal effort
» Minimize the space required for a system

Figure 7-1 shows a stand-alone network anatyzer.

NETWORK ANALYZER

[ ) [e=

L., 0E—=
I v L | |
- mmtujm 0

EE — ooo |

L3 = oo OO
o O 5 Do Sad
Ej e ~ O q
A4

D.U.T

posERT

Figure 7-1. Stand-Alone Network Analyzer




Automating Measuremanis
Sonfiguring Your Test System

Stand-Alone Analyzers In this configuration, the measurement is contrelied by an IBASIC program

Runring IBASIC running inside the analyzer. With IBASIC, the measurement setup and control
can be highly automated, reducing the burden on the operator. Since the
measurement is under programmatic control, statistics can be collected in
order to monitor vour process and guality. IBASIC’s keysiroke recording lets
you construct programs quickly, without needing to refer to the programring
documentation. Using AUTOST files, the analyzer will load and ran your
program when power is turned on.

Since no external computer is required, there are fewer system components
to purchase, maintain, connect, and synchronize.

Configure your system as a stand-alone instrument with IBASIC (Option 1C2)
il you would like to:

Simplify test system configuration

Allow for future expansion

Minimize the space required for a system
Simplify programming with keystroke recording
Use key macros

Automate measurement setup and conirot
Simplify measurements

Collect data

Run application programs on the analyzer

- # @& & 8 » 5 0 9
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Configuring Your Test System

IBASIC PROGRAM

/

NETWORK ANALYZER
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Figure 7.2, Stand-Alone Netwaork Analyzer Running IBASIC
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Network Analyzers
Withsut IBASIC
Controlied by
Computer(s)

Automating Measurements
Configuring Your Test System

In this configuration, the measurement is contrelied by a computer external
to the analyzer, using the HP-IB interface. The measurement sctup and
control can be highly antomated, reducing the burden on the operator, and
statistics can be collected in order to monitor your process and guality. You
can connect one or more analyzers to each computer. Since the computer
can be connected to other computers via Local Area Network (LAN),
measurement statistics can be easily tracked and archived using computer
applications. Configure your system as an analyzer controlled by an external
computer if yvou would like to:

s Centralize sutomation and application programs
s Develop a more sophisticated system
e Add networking

BAS|C PROGRAM

|

30 ENTER
4o

50 .. !
80 ;

20 0uTRYT ‘

NETWORK ANALYZER

e 70 END

= - ...

= SRR 0OE 2 bt IR

felsld) =
o E o Og Son
q = = a‘)T;’ sl vy
N ki
DALT

poB7 1

Figure 7.3. Network Analyzer Without |BASIC, Controlled by a Computer
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Network Analyzers
With IBASIC Controlied
by Computer(s)

Automating Measurements
Configuring Your Test System

In this configuration, the measurement is confrolled by an IBASIC program
running inside the analyzer. IBASIC can provide high-speed measurement
control and data collection, and save the results in program memory or on
disk. The external computer then communicates with IBASIC, and collects
the measurement results at some defined interval. This configuration can
result in higher throughput, especiaily if the measurerment setup and control
is complex. Configure your system as an analyzer with IBASIC (Option 1C2)
and an external computer if you would like to:

o Centralize automation and application programs
Develop a more sophisticated system

Add networking

» Add local automation capability

L ]

1BASIC PROGRAM BASIC E'MRO{;RAM

; 40 W0 ‘

29 OUTPUT .. i 20 ouTRit L

30 ENTER . 30 ENTER
= EI e 80 ..
500 i 50 ..
NETWORK ANALYZER &c .. B0 ..
s 79 END b TeEe
- - e —

ooa

o go o
7 2B 205
B

peb72b

Figure 7.4, Network Analyzer Running IBASIC, Controlled by a Computer
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Configuring Your Test System

Expandability and Large Systems

When connecting more than one analyzer to one computer using HP-IB, you
can connect up to 14 analyzers and achieve maximum HP-IB bus speed. The
IEEE-488 standard states that the bus can achieve a data rate of 500 KB

per second for buses up to 20 meters in length, with up to one device per

2 meters of cabie,

IFEE-488 provides for 31 unigue addresses (0 through 30), however it
restricts the number of devices on the bus to 15. Due to this restriction,
you may need to add more computers as you add more analyzers. Set each
analyzer’s address via the (SYSTEM OPTIONS) MEeNL.

Throughput Considerations

When considering the throughput of the system configuration, contributing
factors are:

operator inferaction time

measurement speed

data transfer speed

computation speed (when applicable)

® & & @

Each system should be evaluated for throughput based on the sums of these
four factors.
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Automating Measurements
Configuring Your Test System

Stand-Alone Operation
using |BASIC

Computer Controlled
Operation

Selecting a Measurement Controller

There are three standard configurations that you can use to control the
analyzer.

IBASIC, in effect, puts a confroller inside your analyzer and eliminates the
need for an external controller. IBASIC controls the analyzer by sending SCPI
cormmands to address 804 (OUTPUT 80C; "Command”), or by using high speed
built-in subprograms. Since IBASIC shares CPU time with the analyzer, it
may cause some degradation in measurement throughput if your program
performs intensive computations. However, for most applications, it provides
excellent performance and convenience. Refer to the HP Instrument BASIC
User's Hondbook for more information.

An external controller can be used fo control the analyzer. It can be

3 personal computer (PC) or an HP BASIC computer. The external
controller sends standard SCPI conumands to address 716 (default) (OUTPUT
716;"Command") to control the analyzer. Refer to the Programmer’s Guide
for more information.

You can use one controller to control several analyzers (see “Expandability
and Large Systerns” earlier in this chapter). However, if a large number of
SCPI commands are required per measurement, throughput may be degraded.
Typical limits are 3 to 10 analyzers per compuier,
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Operation of an
Analyzer Bunning
IBASIC Under Computer
Contrel

Automating Measuraments
Configuring Your Test System

Commands cax: be sent from an external computer or from IBASIC, or both at
the same time, if certain precautions are observed. Things to consider;

1. If both the analyzer and the computer send SCPI commands at the same
time, the analyzer may not finish the IBASIC cormrnand before executing
the computer’s commmand, or vice-versa. The programrer must ensure
that SCPI commands executed by IBASIC do not overlap with SCPI
cormrmands sent from an external controller, otherwise the system may
deadlock. Synchronization between the analyzer and the controlter must
be ensured. See “Synchronizing the Analyzer and a Controller” In the
supplement to the HP Mstrument BASIC User’s Handbook for additionat
information.

2. Both IBASIC (SelectCode 8) and the external controller (SelectCode 7}
share the same HP-IB status model (the same analyzer status bits go to
each}. Be careful sending commands which affect status reporting, such as
*CLS, STAT:PRES, *RST, etc.
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Configuring Your Test System

HP BASIC

IBASIC

Selecting a Programming Language

HP BASIC has long been a favorite programming language for instrument
control. It features an extensive list of keywords, and powerful OUTPUT and
ENTER formatting, making it easy to perform common tasks. This generally
results in very high programming productivity. HP BASIC runs on HP series
700 and 300 workstations.

IBASIC is a version of BASIC that runs inside of the network analyzer. You
may order IBASIC with your analyzer by specifying Option 1C2,

IBASIC is a sub-set of HP's BASIC-UX. It has roughly the same keywords as
HP BASIC 4.0. With very little effort, you can design your program so that it
will ran either inside the analyzer or on a computer with no modification.

The IBASIC program runs concarrently with normal instrument measurement,
processing. Since IBASIC has direct access to the analyzer’s measurement
arrays, it can read them and write to them very quickly, ¢liminating the need
to use SCP! cornmands. Using IBASIC's keystroke recording, you can write a
large portion of your instrument control program by pressing the keys on the
analyzer’s front panel. IBASIC can be used in a stand-alone instrument, or in
conjunction with an external computer.

For more information on IBASIC, refer to the HP Instrument BASIC User’s
Handbook. ' '
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Auytomating Measurements
Configuring Your Test System

HP VEE is a powerful application which lets you graphically create programs
to control your instrument., VEE automatically handles the programming
details so vou can focus on higher level tasks. It also contains statistical
functions which you can use to monitor your production process.

VER runs on PCs and HP-UX and Sun Workstations.

VEE is used in conjunction with a VEE instrument driver. The VEE
instrument driver presents the user with a picture of the instrument’s front
panel on the computer display. Using the mouse, the user clicks on the front
panel keys to control the instrament, similar to IBASIC keystroke recording.

For information on VEE including liferature and preview disks, please call the
HP Test and Measurement Cali Center at 1-800-452-4844 extension 9141.
Ouiside the U.S., contact vour nearest HP Sales or Service office. Refer to
Chapter 11 for a table of sales and service offices.

uickBasic has been a popular programmuming language, since it runs on PCs.

It does not offer a rich keyword set as does HP BASIC, and is not optimized

for instrument control. To control the analyzer via HP-IB, an HP-IB card and
driver lbrary must be installed. The driver Library will provide subroufines

such as IOOUTPUT and IOENTER which let you control your analyzer.

If yvou are using C or C++, you will need to link in a driver library to use
your HP-IB card. HP offers a library called Standard Instrument Control
Library (SICL). SICL is available for PCs running Microsoft Windows and
using HP’s HP-IB card. SICL is also available on HP series 700 UNIX
workstations.

The Programrner’s Guide contains detailed information on controlling the
analyzer via the HP-IB, including several example programs written in
HP BASIC.

The HP Instruyent BASIC User’s Handbook contains detailed information and
examples showing how to control the analyzer using IBASIC,
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Operator Interaction

Many tests are performed by technicians or testers, who interact with the
measurement system. When designing the automation system, it is important
that the system allow operators to perform the measurement tasks quickly
and consistently. The system must also be easy to learn and easy to use,
providing the user with instructions and feedback.

The analyzer provides many features to satisfy these requirements. The
features include:

L)

User-defined pop-up messages to prompt the operator
On-screen graphics to create custom diagrams
User-defined channet and frequency annotation

Ability to define the key menu with custom softkeys (requires
IBASIC, Option 1C2)

IBASIC display window: configurable as full or split

IBASIC “DISP” line and “INPUT” line

Data entry using a bar code reader

Data entry using an external keyboard

Hot keys on external keyboard for common functions

Operator caontrol of measurements using a foot switch or bution box
Beeper with adjustable volume and pitch

Limit, test, pass/fail TTL output

User-defined TTL input/output

Output for large screen external monitor

The following sections explain how to use these features, and show several
examples.
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{perator interaction

Figure 7-5 shows an example test system setup which wtilizes the extensive
connectivity capabilities of the analyzer. All of the interface ports shown are
standard equipment on your analyzer.

NETWORK ANALYZER

4 ™ 4 A
4 ™
= DIN ™ USER TTL PARALLEL
KEYBCARD IN/OUT HP- 1B PORT
EElE ORBE 5
BEE \ |
BARCODE KEYPAD FOOT PERSONAL LASERJET
READER SWiTCH COMPUTER PRINTER

DUT
W/BARCODE

poBian

Figure 7-5. Example Test System Setup
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Prompting the Operator

You can display a message in the center of the analyzer’s dispiay by using the
following SCPI command:

DISPlay:ANNotation:MESSage <STRING>

For exampie:

QUTPUT @Rfna;"DISP:ANN:MESS ’Connect device, then press button’"

You can specify how long you want the message to remain on the screen by
using one of the following timeout words: SHORt, MEDium, LONG, NONE. For
example:

OUTPUT @Rfna;"DISP:ANK:MESS ’Test passed.’",MEDIUYM
Ty clear the message immediately, use the command:
DISPlay:ANNotation:MESSage:CLEar

The message string can contain a maximum of 25 lines with up to
47 characters per line. However, it cannot be more than 254 characters in
length, including carriage returns and line feeds.

If you are using IBASIC, you can use the BASIC keyword DISP to display a
small one-line message near the bottom of the screen. For example:

DISP “Connect device to REFLECTION port"
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Using Graphics to Create On-Screen Diagrams

Diagrams showing how o connect devices or perform measurements can be
a powerful tool. You can draw diagrams on the analyzer’s display using the
foliowing SCPI commands:

DISPlay:WINDow[112]10] :GRAPhics :command

These commands let you draw lines, rectangles, circles, and text onto the
screen. The number specified in the WINDow part of the command selects
where the graphics are to be drawn;

WINDowl draws the graphics to the channel 1 measurement window
WINDow?2 draws the graphics to the channel 2 measurement window
WINDow1( draws the graphics to the IBASIC display window

Using split dispiay, you can display the measurement in one half of the screen
while displaying a connection diagram in the other half,

For more details on SCPI graphics comrands, refer to “Using Graphics” in the
Programmer’s Guide.

If you are using IBASIC, you can use the BASIC graphics keywords such as
MOVE and DRAW to draw diagrams in the IBASIC window.

MOVE X1,V1
DRAW X2,Y2

Since IBASIC's keywords always draw to the IBASIC window, you cannot
use them to draw in the same window as your measurement. To draw in
the measurement window, your IBASIC program must use the standard SCPI
commands.

DISP:WIND1:GRAPHICS: : command
and
DISP:WIND2:GRAPHICS : command

For more details on IBASIC graphics, refer to “Graphics and Display
Techniques” in the manual supplement Using HP Instrument BASIC with
the HP 87118B/12B/138B/148, provided in the HP strument BASIC User’s
Handbook.,
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User-Defined Key Menu

This feature requires the IBASIC option (1C2). User BEGIN adds the following
capabilities:

¢ Redefine softkeys to implement single key press functions; for example, fast
Save or Recall

¢ Redefine softkeys to irplement your most used functions/features

e Redefine softkeys to implement new features created with IBASIC; for
exampie, a gain compression implementation,

s Redefine softkeys to implement application support

The feature is designed to provide the fastest possible sweep speeds while
taking advantage of the flexibility provided by IBASIC. This is the simplest
way for recalling instrument states or configuring most used softkey functions
under a single softkey menu. The menu softkey #8 provides access to
the menus below. Toggle softkey 8 to enable/disable or
You cannot redefine softkey 8.

__
Amplifier User label 1
Fifter User labsl 2
Broadband Passive User label 3
Miixar Usgr [sbe! 4
Cable {option 100 only} User lebel 5
User fabet §
Usar label 7
User BEGIN on OFF —_——— User BEGIN ON off
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Once you have selected a menu, the same menu will be displayed

for subsequent key presses of the (BEGINY} hardkey. (This is not true if
your BASIC‘ program has changed. If your program has changed, the
User N mode is reset to OFF)

By selecting (sysTEM OPTIONS) Sys

_ n_put vou can automatically step through the user-defined

) menu keys by use of a switch connected to the USER TTL IN/QUT
rear panel connector. See “Using User-Defined (BEGIN] (BEGIN) with a Switch,” later
in this chaptez' for more information.

Selecting the softkey will run a macro function defined by a
sequence of IBASIG Lormnands deﬁned within an IBASIC program. IBASIC
programs to be used fo GIN: must have the {ollowing structure;

!The following label must be present. DU NOT REMOVE
User_begin: !

! Define softkey labels

OUTPUT @871X;"DISP:MENU2:KEY1 ’Test Setup 17;*WAIY
QUTPUT @871X;"DISP:MENU2:KEY2 ’Test Setup 27;*WAI"
OUTPUT @871X;"DISP:MENU2:KEY3 ’'Save Results?;*WAT"
QUTPUT @871X;"DISP:MENU2:KEY4 ’Print Results 4° ;#WAI"

100 User_pause: PAUSE

110 GOTC User_pause

120 !The following key labels must be present. DO NOT REMOVE
140 User _keyl: !Insert code for softkey 1 here :
150 GOTO User_pause

160 User_key2: !Insert code for softkey 2 here

170 GUTO User_pause

200 User_key7: !Insert code for softkey 7 here
210 GOTO User_pause
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The iabels required are:
User_begin
User_pause
User_keyl
User_key2
User_key3
User_key4
User_keyh
User.key6

User_key7

program must contain all of these labels, even if you are

ed. In the default program, softkey #3 is defined to
function, softkey #4 prompts the user for a title, and
also enables the clock. The default program is listed next. You may edit

this program to change the functions yvou need. Once you have edited the

‘program, be sure to save the program tc memory for later recall.

1 ! The following line is required. DO NCT REMOVE!
2 User _begin: ASSIGN @Hp8714 TO 800 ![User Begin] Program
3 !

4 ! To Modify:

5 ! Use [IBASIC][EDIT] or [IBASIC]{Key Record]

6 !

7 !

8 ! Declare storage for variables.

9 DIM Name$[60],Str1$[60]1,5tr28[60],5tr38[60]

10 !

11 ! Clear the softkey labels

12 OUTPUT @Hp8714;"DISP:MENU2:KEY8 ’’;*WAL"

13 !

14 ! Re-define softkey labels here.

156 OUTPUT @Hp8714;"DISP:MENU2:KEY1 ’*?*;xWAIL"

18 OUTPUT @Hp8714;"DISP:MENU2:KEY2 ’#%’ ;#WAT"
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22
23
24
2b
26
27
28
29
30
31
32
33
34
35
38
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
b5
b6
b7
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GUTPUT @Hp8714;"DISP:MENU2:KEY3 *Mkr -> Max’ ;*WAI"

GUTPUT @Hp8714;"DISP:MENU2:KEY4 ’'Title and Clock’ ;*WAI"

CUTPUT @Hp8714;"DISP:MENU2:KEY5 *#’ ;%WAI"
GUTPUT @Hp8714;"DISP:MENU2:KEYE ’x*’ ;*«WAI"
CUTPUT @Hp8714;"DISP:MENUZ2:KEY7 7+’ ;*WAL"
i

!The following 2 lines are required. DO NOT REMOVE!
Usger.pause: PAUSE

GOTO User.pause

1

User_keyl: ! Define softkey 1 here.
GOSUB Message ! Remove this line.
GOTC User_pause
1

User_key2: ! Define softkey 2 here.
GOSUB Message ! Remove this line
GOTO User_pause
]

User_ key3: _ ! Example Marker Function
OUTPUT @Hp8714;"CALC1:MARK1 ON"
OUTPUT @Hp8714;"CALC1:MARK:FUNC MAX"
GOTO User_pause
'

User key4: ! Example Title Entry
INPUT "Enter Title Line 1. Press [Enter] when done
QUTPUT @Hp8714;"DISP:AEN:TITL1:DATA ’"&Name$&™’"
OUTPUT @Hp8714;"DISP:ANN:TITL ON"
GOTO User_ pause
1

User_ keyb: ! Define softkey 5 here.
GOSUB Message ! Remove this line.
GOTO User pause
E

User key6: i Define softkey 6 here.
GOSUB Message ! Remove this line.
GOTC User_pause
1

User_key7: ! Define softkey 7 here.
GOSUB Message ! Remove this line.
GOTO User _pause
!

M Name$
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58 Message: !

59 Str1$="This key is programmabie."

60 Str2$="To modify, select”

61 Str3$="[System Options], [IBASIC], [Edit]."

62 OQUTPUT @Hp8714;"DISP:ANN:MESS TSt 1$ECHRE(10) &
Str2$&CHR$(10)&Str3$&" ?, MEDIUM"

63 RETURN

64 !

65 END

]

NOTE

For more - programs, see the /BASIC Frample Frograms Disk and the HP Instrumenmt
BASIC User's Handbook supplement. The disk and handbook are shipped with analyzers with the
{BASIC Bption 102,

program is named “AUTOST”. An “ALTOST“ program is loaded af power up
from. the internal non-volatile memory or _from a 3.5” floppy disk inserted into
the analyzer's 3.5” disk drive, When the key is pressed, the
program will remain idle until it is needed, The program remains idle until a
softkey is pressed and code related to that softkey is executed. After the code
is executed, the program returns 1 to example programs provided
on the EBASIC prograrmas disk for - example programs. Use of the

- does not Testrict access to any normalty available front panel
featm"e nor does this key affect sweep update rates.
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Modifyinga You can modify the User N program with the built-in editor, an ASCII
: file editor on a computer, or with keystroke recording. For example, to modify
the default program to recall a setup:

1. Select (SYSTEM OPTIONS) IBA Move the edif cursor to line:

15 OQUTPUT QHp8714;"DISP:MENU2:KEY1 =7 ;*WATI"

2. Use an external keyboard to replace *#’ with 'Setup 1°.
3. Move the edit cursor to line 28. Delete the line.

4. Use keystroke recording to create a setup function if you like, or you can
now insert code yvou have written.

To use keystroke recording to modify the program:
5. Exit the editor by selecting

6. Enable keystroke recording with

7. Now perform the keystrokes required for setup 1.

8. When the setup is corapleted, select (SYSTEM OPTIONS)

9. T verify your change, select

19. Select softkey 1 which should be labelled “Setup 17, This should retuin
vou to your correct setup.

11. You may save this program as an AUTOST file or other file for later recall.

Refer to the manual supplement, Using HP IBASIC with the

HP §711B/12B/13B/14B, provided in the HP mstrument BASIC User’s
Handbook, for more information about editing, saving and recalling program
files,
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Using User-Defined When user-defined is used in conjunction with a switch connected to
(BEGIN) with a Switch the USER TTL IN/OUT rear panel connector, you can cycle through up to
seven softkeys in sequence by activating the switch.,

1. Connect a switch to the USER TTL IN/OUT rear panel connector as shown
in Figure 7-6.

paGaah

Figure 7-6. Connect a Switch to the USER TTL INJOUT Connector

2. Make sure the analyzer is configured to use the USER TTL
YSTEM OP“{IOF\ES}

4. Press the switch several times while observing the analyzer.

4. Notice that with each press of the switch, the softkey labels are
highlighted (boxed) in succession, and that after the last available key has
been used, the sequence starts again at the top of the softkey menu.
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Data Entry Using a Bar Code Reader

Devices under test (DUTS) are often labelled with a serial number and part
nuntber. If the DUT is labelled with this information in bar code form, a
bar-code reader can be used to enter the DUT information into the analyzer
or into the computer controlling the analyzer. Doing so provides a simple
and safe link between the device under test and the measurement data.
Information such as the operator’s name or test station number can aliso be
entered, to allow correlation of the devices tested with the test station.

connect a bar code reader, such as the HP KeyWand HBCK-1210, to the
analyzer’s DIN KEYBOARD connector (on the rear panel). Once connected,
the bar code reader will send scanned bar code characters to the analvzer
just as if they were typed on a keyboard. The bar code characters will be
followed by a carriage return. The bar code wand and the external keyboard
can be connected simultaneously.

See “Using the Analyzer’s Title Feature,” next in this section, for more
information on using the title feature with a bar code reader.

In addition to Hewleti-Packard’s bar code wand, other vendors offer products
such as cordless bar code readers, laser scanner readers, bar code label
printers, bar code fonts for \J\fmdows®a and bar code labeling software,
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Data Entry Using an External Keyboard

An IBM PC-AT compatible keyboard can be connected to your analyzer’s DIN
KEYBOARD connector and used to quickly and conveniently enter file names
for instrument state save/recall, or text for title lines.

P

NOTE

If your keyboard has a mini-DIN connactar, you will need to use a mini-DIN to DIN adapter to connect
the keyhoard to the analyzer. One of these adapters (HP part no. C1405-80015) is shipped with the
analyzer if you ordered the keyboard option {1CL)

See “Using the Analyzer’s Title Feature,” next in this section, for more
nformation.
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Using the Analyzer’s Title Feature

The analyvzer has two 30-character title lines which can be entered
using the bar code reader. From the front panel, press

: e L or on an external keyboard, press F9.
Then use the bar code reader to scan in the information from the DUT or
use a keyboard to type in the information. Once stored in the title line, the
information will be included on hardcopy dumps. The title lines can also be
set or queried using the following SCPI cormmand:

DISPlay:ANNotation:TITLe[112] :DATA <STRING>

For example:

QUTPUT @Rfna;:"DISP:ANN:TITL1:DATA ’BPF-177, SN US95i70001°"
and

QUTPUT @Rfna;"DISPlay:ANNotation:TITLel:DATAT"
ENTER ©@Rfna;Titlel$

Use the command
”DISPlay:ANNotation:TITLefi123 ON | OQFFY

to display or hide the title. If you are using IBASIC, you can use the INPUT
statement to read in bar code or keyboard characters. For example:

30 INPUT "Scan in the Bar Code now",Dut$

40 QUTPUT 800;"DISP:ANN:TITL1:DATA *";Dut§;"*"
50 QUTPUT 800;"DISP:ANN:TITL1 ON"

60 END
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Hot Keys on External Keyboard
For Common Functions

You can use a kevboard’s keys instead of the analyzer’s keys to control the
analyzer. Table 7-1 provides the same information that can be found on a
template that is supphlied with each analyzer (HP part number 08712-80004).
Function keys F9, F10, and F11 are “hot keys” which perform common
operations such as entering reeasurement titles and saving measurement
results fo disk.

7-29




Automating Measurements
Operator Interaction

Talle 7-1. Keyhoard Temalate Definition

Keyhoard Key Name Analyrer Function Keyhoard Key Name Analyzer Function
Eso Opt 1BASIC Command Line On/Gff Shift M POWER

Fi Softkay 1 Shift ¥5 SWEEP

F2 Softkay 2 Shift F§

F3 Softkey 3 Shife F7

k4 Softkey 4 Shift F8

F5 Softkey 5 Shif: F8

B Suftkey B Shift F10

F7 Softkay 7 Shift F11

F8 Soitksy 8 Shift F12 AVG

F Title Keys Line 1 or RCLY Shift Print Seraen Hard Copy Graph and Softkeys
F10 Titls Keys Line 2 or Edirt Ctl F1

F11 Title Keys Clock or Window® it F2

F12 Re-seve Flle or Run’ Ot 73 (SYSTISM OPTIONS )
Print Scraen Halp Cul F4

Shift F1 Curl 5

Shift F2 Ctrl Print Sereen Hard Copy Keyhoart Template
Shift F3

1 when IBASIC command ling is enabied
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CAUTION

User-Defined TTL Input/Output

The USER TTL signal can be used as either a general-purpose input or
output. Like the LIMIT TEST IN/OUT line, the USER TTL IN/OUT line is an
open collector drive. When used as an input, the state of the USER TTL
IN/OUT Hne can be read with either the SCPI command

"DTAG:PORT:READ? 15,1"
or with the IBASIC command
I = READTO(15,1)

When used as an ouiput, the state of the USER TTL IN/OUT line can be set
with either the SCPI commmand

"DIAG:PORT:WRITE 15,1 ,value"
or with the IBASIC command
WRITEIO 15,1;value

Be sure to observe static precautions when using this port.
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Using a Foot Switch or Button Box

You can connect a foot switch, button box, or custom keyvboard which has a
few function keys that are custom-labeled, and use this in conjunction with
IBASIC to allow consistent, error-free step-by-sten measurement confrol. The
Operator presses one key, then the next, in order,

The foot-switch simply connects two wires together, grounding the center pin
of the analyzer's USER TTL IN/OUT rear panel connector. The status of the
USER TTL INJOUT can be read using the SCP commands:

30 OUTPUT 716;"DIAG:PCRT:READ? 15,1"

40 ENTER 716;%
or the BASIC command:
30 X=READIO(15,1)

When the foot-switch is open, the variable “X” will be set to 1. When it i3
closed, the variable “X” will be set to 0. Switch debounce is generally not a
problem, due to the relatively slow polling rate of the program.

Refer to the section titled “Analyzer Port Numbers” for tables describing the
various analyzer ports that vou can access using SCPI or IBASIC commands.

Below are two example programs which shows how to display a message
and read the foot switch to control vour measurements. The first program
uses the SCPI “DIAG:PORT:READ” query, while the second uses the IBASIC
READIO function.

Following is an example program which shows how to display a message and
read the foot switch to control yvour measurements. This program is named
TTL-10 on your Example Programs Disk,

For an exampie which uses the IBASIC READIO command, refer to the
program USER.BIT on your IBASIC Example Programs Disk.

100 Filename: TTL_I0
110
120 This program reads the USER TTL I0

140 switch connected to the port is pressed.

i
1
!
130 ! port, and counts how many times a
i
150 !
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DIM Msg$[200]
INTEGER X
£
IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGN eHp871i TG 800
ELSE
ASSTIGN QHp8711 TD 716
ABORT 7
CLEAR 716
END IF¥
i
Pass_count=0
Start: !
Leop
! Display message :
Msg$="’DUTs passed: "&VAL$(Pass_count)&CHR$(10)
Msg$=Msg$&''Press button to measure next DUT.’"
QUTPUT @Hp8711;"DISP:ANN:MESS " ;Msg$
1

! Wait for button tc be pressed

REPEAT
OUTPUT @Hp8711;"DIAG:PORT:READ? 15,17
ENTER @Hp8711;X

UNTIL X = O

DISP "Button is now pressed."

CUTPUT Q@Hp8711;"DISP:ANN:MESS:CLEAR"

!

! Wait for button to be released
REPEAT
OUTPUT @Hp8711;"DIAG:PORT:READT 15,17
ENTER QHp871i1;X
UNTIL X = 1
DISP "Button is now released."
i
OUTPUT @Hp8711;"DISP:ANN:MESS ’Measuring...’”
t Add code here to take sweep
! and measure DUT.
WAIT 1
Pass_count=Pass_count+i
END LOOP
END
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CAUTION

Limit Test Pass/Fail TTL Input/Output

When limit testing is turned on, the LIMIT TEST IN/GUT rear-panei BNC
connector indicates the status of the lirit test. If the Hmit test passes, this
TTL output goes high, I the limit test fails, this TTL output goes low. This
signal can be used, for exampie, as an input to a materials handler.

Since the T'FL output has limited current drive capability, it should be
buffered when controlling high current devices such as mechanical relays.
Otherwise, damage to the instrument may result,

The limit test TTL can also be used as a general-purpose input, since the
analyzer drive to this line is open collector. When used as an input, limit
testing should be turned off so the instrument will allow the limit test line

to float high. The line can then be connected to an external switch which
siweuld only pull the signal to ground or let it float (an external circait should
nof drive this line). A push button or foot switch can then be attached to the
line to pull the signal to ground.

The state of the signal can be monitored by the automated system to
determine when the operator is ready for some action. The state of the Limit
TTL line can be read with either the SCP! commands

20 INTEGER X
30 OUTPUT 716;"DIAG:PORT:READ? 15,2%
40 ENTER 716;X

or using the IBASIC
30 X=READIO(i5,2)
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Finally, the LIMIT TEST TTL IN/OUT line can be used as a gencral-purpose
output line. With limit testing turned off, the state of the line can be set to
logic high or low with either the SCPI command

“"DIAG:PORT:WRITE <por%t number>"
or with the IBASIC command
"WRITEID <number>,value'.
FoLlowing is an example of reading the LIMIT TEST TTL IN/OUT line when
used. as an input:

30 Limit = READIO(15,2)
40 ! The "Limit" variable will be set to 0 if the signal is low,
B0 ! and 1 if the signal is high.
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Analyzer Port Numbers

Writeahle Ports
Tahle 7-2. Writeable Ports
Port Rumbher Register Description
15 0 Outputs 8-bit data to the Can1_D0 thru D7 fnes of the Centronics port. Cent..DO0 is the least
significant bit, Cen1_[07 is the most significent bit. Checks Centronics status lines for:
fut of Paper
Printer Not on Line
BuUSY
ACKNOWLEDGE
15 1 Sets/clears the user bit according to the least significant bit of A, A least significant bit
auual 10 1 sets the user bit high. A least significant bit of 0 clears the user bit.
15 2 Sets/clears the limit pass/fail bit sccording to the least significant bit af A A least significant
bit equal to 1 sats the pass/fall bit high. A least significant bit of O clears the pass/fait bir.
15 3 Outputs 8-bit data to the Cent_DO thru O7 fnes of the Centronics port. Cent-[}0 is the
least significant bit, Cent_D7 is the most signfficamt bit. Sets the Printer_salzct signal high
{de-select], Does nat chack Centronics status lines.
9 0 Outputs a byte to the serial port. The byte is output serlally according to the configuration
for the serial port.

NOTE

When using the WRITETO(15,0) or WRITEIO{15,3) command, the Printer_Seigst Ling is
set High. Howsver, when the instrument is doing hardoopy, the Printer_Select Line is set low The
Printer_Select fine may or may not be used by individual printers. Check with your orimer manual,
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Readable Ports
Table 7-3. Readable Ports
Port Number Register Description
g 0 Reads the serial port.
15 g Reads the 8-bit date port Cent_D0 thru B7.
15 1 Reads the user bit.
15 2 Reads the fimit test pass/fail bit.
15 10 Reads the 8-bit status port.
D0—Cant..acknowledge
D1—Cent_busy
D2—Cent..out..of_paper
D3-Cent_on_line
04—Cent.printer_grr

QOutput for Large Screen External Monitor

You can connect an external monitor to the VIDEQ QUT BNC connector for a
large-screen view of your measurement if you wish. See “BNC Connectors”
in Chapter 8 for information on using an external monitor with your system.
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Measurement Setup and Control with Fast
Recall

The production of RF components often involves several steps, cach step
requiring a unique set of instrument settings. Likewise, the different test
configurations at each step may require associated calibrations. Manuaily
entering these sets of parameters (or “states”) or calibrating at each step in
the manufacturing process is slow, prone to error, and costly. The fast recall
feature allows you to recall an instrument state with just 1 or 2 key presses,
or to cycle through up to seven different instrument states with a foot switch.

Using Fast Recall with the Front Panel or a Keyboard

NOTE

The foilowing explanation assumes that you are familier with the information presented in “Saving and
Recailing Measurement Resuits” in Chapter 4.

1. Press (SAVE RECALL }.

2. If the measurement digplay area changes to a listing of files on the
currently selected disk, fast recall is OFF.

If the measurement display area remaing unchanged, fast recall is ON. To
follow along with this explanation, turn fast recall OFF by pressing the

3. I necessary, select the internal non-volatile RAM disk by pressing

4. If you have previously saved any files to this disk they will now be listed
on the display.
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. The fast recall feature utilizes only the first seven files listed that contain

instrument state, calibration or measurement data.

If you have not previously saved any files to this disk, you many want to
save a few instrument states now, to follow along.

. Press P : Note that the measurement

displaﬁk n{}w reappears on the screeﬁ 'ami that there are file names next
o the first seven softkeys. (If any of the softkeys are blank, it’s because
you had less than seven files saved on the disk.)

The files are placed on the softkeys in the order in which they appear in
the disk’s directory table.

NOTE

You may want to use the
“Other File Utiiities” in Chapter 4 for information on renaming files.

feature 1o give your files more meaningful names. Ses

10.

1L

. o “fast recall” an instrument state, press the softkey next to the file thatg

contains the instrument state.

The fast recall toggle will remain on (even when the analyzer is (PRESET))
until manually turned off.

With the fast recall feature turned on, you will always be only 1 or 2 key
presses away from recailing an instrument state.

With an external keyboard connected to the rear panel DIN connector,
keys F1 through F7 are equivalent to pressing softkeys 1 through 7 on
the analyzer. See “Using a Keyboard” in Chapter 4 for mformation on
connecting and using an external keyboard.
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Using Fast Recall with a Switch

When fast recall is used in conjunction with a switch connected to the
USER TTL IN/OU'T rear panel connector, vou can ¢ycle through up to seven
instrument states in sequence by activating the switch.

1. Connect a switch to the USER TTL IN/OUT rear panel connector as shown
in Figure 7-7,

TiL
INSGUT

potadh

Figure 7.7. Connect a Switch to the USER TTL IN/OUT Connector

2. Make sure the analyzer is configured to use the USER TTL
L}\f/OUT connector for softkey sequencing: press (SYSTEM OPTIONS)

3. With fast recall toggled to ON, press the switch several times while
observing the analyzer.

4. Notice that with each press of the switch, the files are highlighted (boxed)
in succession, and that after the last available file has been used, the
sequence starts again at the top of the softkey menu.
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The production of RF components often involves several steps, each step
requiring a unique set of instrument settings. Likewise, the different test
configurations at each step may require associated calibrations. Requiring
the operator to manually enter these sets of parameters (or “states”™) or to
calibrate at each step in the manufacturing process is slow, prone to error,

and costly.

An amtomated measurerment system can be used to achieve fast and
consistent transitions between measurement setups. In an automated system,
the instrument parameters are set under program control, The control
program can be an IBASIC program running inside the analyzer, or be in
another language running on an external computer. The control program
sends SCPI and IEEE-488 commands to the analyzer's HP-1B interface. The
HP-IB cormrands rapidiv change the instrument settings or calibration.

COMPUTER

CONTROLL ING PROGRAM

Learn String Commands

]

NETWORK ANALYZER

L BNP)
{SYST:SET)

SCPE Commuands

File Transfer Cormands

COMPUTER DISK
(Hord Disk or External Floppy)

Instrument State Fite |

H ¥
t (STATER. STA) }

Single Parameter | )

/’ { MMEM : TRANS ) ;

-

Instrument Siale

Singie

LW"“———H fnstrument Stoie File 1

-
VLPa{ometer i

Data >‘

Cal

S

ANALYZER [DISK
TRAM of 3.5% Floppy)

(STATEn,STA)

FULL INSTRUMENT STATE

2]

SAVE /RECALL
(MMEM: I OAD : STAT)
{MMEM: STOR:5TAT)

g

Figure 7-8. Measurement Contrel

poB77b
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The HP-IB interface can also be used to irigger sweeps, read measurement
values, or signal events within the analyzer. Most operations that can be
done from the front panel can also be done over the BP-IB interface, See the
Programmer’s Guide for details.

This section describes methods for changing instrument settings rapidly
under program control. It then briefly discusses how to synchronize the
modification of instrument settings with the collection of data and how to use
Service Requests {(5RQs) to signal instrument states. Finally, it deseribes how
to utilize both instrament channels and a feature t¢ automatically start an
IBASIC control program.

For information on technigques that can improve you sweep speed, refer to
Chapter 5, “Optimizing Measurements.”
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Recalling Instrument
States From Disk

Setting the Instrument State

A DUT will often undergo several different tests while at a single test station.
The analyzer’s parameters (such as sweep frequencies, ocutput power,
markers, and limits) must be set to the desired values before each test is
done. In an auntomated test system the controlling computer medifies the
instrument settings for the operator. The analyzer offers several techniques
for quickly changing the instrument’s measurement parameters:

e Recall of instrument states from disk
o The learn string HP-IB command (*LRN)

¢ SCPI commands that change specific parameters

The analyzer has two built-in memory (RAM) disks, “Non-Vol RAM Disk™ and
“Wolatile RAM Disk”. In addition, the analyzer has a built-in 3.5" fioppy disk
drive accessible on the front panel, A “RAM Disk” is a biock of memory
inside the analyzer which you can access in the same way that you access
files on a floppy disk.

The “Non-Vol RAM Disgk” is non-volatile, meaning that its contents are
preserved while the analyzer is turned off. The contents of the “Volatile RAM
Disk” are erased when the analyzer is turned off, The Volatile RAM Disk can
be configured to be much larger than the Non-Vol RAM Disk, allowing it to
hold many more instrument states.

For all three types of disk, the instrument settings and calibrations associated
with several tests can be saved to instrument state files. The instrument,
states can later be recalled during the test sequence. The advantage of using
RAM disks rather than the 3.5” floppy disk is that recalling a state from RAM
Disks takes several seconds less than recalling a state from the floppy disk.

For example, suppose the instrument settings are entered for the third test of
a sequence of tests. The instrument settings can be saved in a file with the
name “TEST3.8TA” on the Non-Vol RAM Disk. When the third test must

be performed, the control program can recall the instrument state from the
non-volatile RAM disk with this SCPI command:

MMEM:LOAD:STATe 1,’MEM:TEST3.5TA?
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Recalling a state from RAM disk typically takes 4 seconds, buf the time is
dependent on settings such as nurber of paints.

Omne strategy for managing a large set of recall states is fo initially store
them on a Aoppy disk. The files can then be copied from the floppy disk to
the volatile RAM disk at the start of each day. For example, to copy the file
"TEST3.STA’ from the floppy o the RAM disk, use this SCPI command:

MMEM:COPY *INT:TEST3.8TA?, *RAM:?
For more details, see the Programmer’s Guide

When controlling the analyzer with a cornputer, you may wani to copy a state
fite from your computer’s disk to the analyzer’s built-in RAM disk or floppy
disk. Later, the instrument can be instructed to recall the state from it's
internal disk. The file can be sent from the computer to the analyzer’s disk
using the SCPI MMEMory :TRANsfer commands. For more details, see the
Programmer’'s Guide.

For manually controlied test systems, the instrument state files for each
measurement can be stored onto disk by the test system designer. During the
test sequence, the operator can press the key and recall the
state corresponding to a particular measurement.
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The IEEE 488 *LBN (“learn”) command can aiso be used fo set or query a
complete set of nstrument parameters. This can be used as a programming
convenience, eliminating the need for using disk files when saving and
recalling instrument states.

To obtain the learn string containing the instrument stafe, use the command
*LRN7 as follows:

16 DIM Statel$[4000]
20 DUTPUT @Rfna;"*LRN?"
30 FENTER @Rfna USING "-X";Statel$

160 ! Put the learn string back
170 CUTPUT @Rfna;Statel$

Since *LRN7?. by IEEE definition, only contains the actual instrument state,
exclusive of data traces and calibration arrays, the network analyzer provides
the command

SYST:SET:LRNLong?

This command saves the data traces and calibration arrays if they are

enabled under ne bave. or using the MMEM:STOR: STATE
SCPI commands. Using the *LRN command to set the instrument settings
takes about the same amount of time as recalling a file from disk using
MMEM:LOAD:STATe.

For more details on learn strings, refer to “Example Programs” in the
Programmer’s Guide.
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SCPI Commands That Modify a Single Parameter

Tip
If several measurement setups are similar — differing only by a few instrument parameters — the

fastest way to switch between the states is for the control program to send the SCPI commands that
modify those parameters.

For example, if center frequency and source power are the only parameters
that change in consecutive measurement setups, send the SCPI commands
SENST:FREQ:CENT and SOURL:POW to change these parameters, leaving all
other instrument settings unchanged. This will be faster than either recalling
an instrument state or sending a learn string.

7-46




Automating Measurements
Automated Measurement Setup and Control

Fast Iterative Control

You may want to guickly and iteratively change the analyzer’'s parameters
and monitor their effect on your device under test. This section describes
how to quickly change a parameter, take a sweep, and query a marker.

For example, when measaring an amplifier, vou may wish to quickly choose
the optimal input power to the amplifier which will result in a maximum
output of +10 dBm. To do so, vou can first set the analyzer’s source power
level, then measure the amplifier's output, and then change the analyzer’s
source power in the direction that will cause the measured signal to approach
the desired value. This process can be repeated until the measured amplifier
output is within some specified range of the target vatue.

When data at only a single frequency is needed, you can achieve the fastest
possible sweep by selecting a CW frequency and setting the number of points
to the minirnum value of 3. A SCPI marker comamand can be used to read the
trace value.

Using this approach, you can typically achieve 3 to 5 sweeps per second.
Following is a listing of an example program named “FAST_CW” that can be
found on your Fxample Prograins Disk.

10C  DIM Freq str$[20]
110 DIM Msg$[100]
i

120 !

130  IF POS(SYSTEM$("SYSTEM ID"),"HP 87i") THEN
140 ASSIGN €Hp871i1 TO 800

160  ELSE

160 ASSIGN @Hp8711 TO 716

170 ABORT 7

180 CLEAR 716

180  EKD IF

200 !

210 ! PRESET, to ensure known state.

220  OQUTPUT @Hp8&711;"SYST:PRES;*WAI"

23¢ CLS

240 !

250 ! Set up the analyzer to measure 3 data points.
260  OUTPUT @Hp8T11;"SENS1:SWE:POIN 3;*WAIL"

270 !
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280
220
300
310
320
330
340
350
360
370
380
320
400
410
420
430
440
450
480
470
480
480
G0
510
520
530
540
550
560
570
580
590
600
610
620
630
640

! Select CW display and sweep

OUTPUT @Hp8711;"DISP:ANN:FREQL:MODE CW"
OUTPUT @Hp8711;"SEKSL1:FREQ:SPAN O Hz;*WAI"
i

! Take a single sweep, leaving the analyzer
! in trigger hold mode.

OUTPUT @Ep8711;"ABOR; :INIT1:CONT OFF;*WAL"
[

P Turn on Marker 1
QUTPUT @Hp8711;"CALC:MARK1 ON"
I

Count=0
TO=TIMEDATE
! Step from 175 MHz 463 MHz by 6 MHz
FOR Freq=175 TO 463 STEP §
! Take a sweep
Freq_str$=VAL$(Freq)&" MHz"
QOUTPUT @Hp8711;"SENS1:FREQ:CENT ";Freq_str$
OUTPUT @Hp8711;"INIT1;*WAI"
I

! Set marker to frequency
QUTPUT @Hp8711;"CALC:MARK:X " Freq_str$
i

! Query ths marker value
OUTPUT @Hp8711;"CALC:MARK:Y?"
ENTER @Hp8711;Response

3

! Display the first three numbers in the array.
Msg$="""&Freq_str$g": "&VAL$(Response)a"’"
CUTPUT QHp8711;"DISP:ANN:MESS ";Msg$
PRINT Msg$
Count=Count+1
NEXT Freq
T1=TIMEDATE
PRINT "Sweeps per second: ";Count/(T1-TC)
DISP "Sweeps per second: ";Count/(T1-TO)
END

7-48




Automating Measursments
Automated Measurement Setup and Control

Responsive Communication using SRQs

Service Requests (SRQs) are a method by which you can instruct the analyzer
to tell your computer program when a condition changes or when an event of
interest occurs. This cormmunication is done via HP-IB signats.

Analyzer SRQ events include:

e Limit test fails

e A front panel key or external keyboard key is pressed
+ Hardcopy in progress or complete

e Sweep in progress or complete

¢ Power has been cycled

The analyzer can be set {0 cause an SRQ on any combination of the above
events. Using SRQs allows your program to be interrupt driven, reducing
the latency and inefficiency of polling. For more details, refer to Chapter 5,
“Using Status Registers” in the Programmer’s Guide.

Using Both of the Analyzer’s Channels

The analyzer is capable of making different measurements on each of its two
channels. For example, yvou can set channel 1 to measure Transmission over
one set of sweep frequencies, while channel 2 is set to to measure Reflection
from another set of sweep frequencies. Thus, two measurements can be made
by the operator at the same time. Also, the controller can switch between
channel 1 and channel 2, while turning the inactive channel off, to quickly
change the test setup between two test states.
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AUTOST files

When IBASIC is used, the measurement control program can be saved as an
AUTOST fle on the analyzer’s non-volatile RAM disk. When the analyzer’s
power is turned on, it will first check for this file on the non-volatile RAM
disk and then on the 3.5" disk, and if found, load & and run it. This feature
shplifies the task of turning on an antomated test station at the beginning of
a working day, or test session,
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Controlling Peripherals

The analyzer lets yvou access its rear panel interface ports from your
measurement control program. Using this capability, you can communicate
with peripherals such as material handlers, custom DUT interface circuits,
external switch boxes, and printers.

Communication with the DIN KEYBOARD interface, the USER TTL, and LIMIT
TEST TTL connectors is described in detail in the section titled “Operator
Interaction.” This section will focus on use of the Centronics parallel port and
the RS-232 serial port.

Using the Parallel Port

The analyzer’s paraliel port can be used as an §-bit TTL output port and as a
5-bit TTL input port. The eight TTL outputs are for output only, and cannot
be read or used as bi-directional IO lines. The parallel port does not support
the IEEE-1284-defined Extended Capabilities Port (ECP) Mode or Enhanced
Parallel Port (EPP) Mode.

The outputs signals are driven by standard TTL drivers. They should be
buffered for heavy duty applications, to avoid damaging the analyzer. The
inputs are standard TTL inputs, designed to accept signals in the OV to 5V
range.

The analyzer provides two ways to access the parallel port. You can use the
SCPI commmands

OUTPUT @Rfna;"DIAG:PORT:WRITE <port>,<register>,<data>
and

QUTPUT ©Rfna;"DIAG:PORT:READ? <port>,<register>

ENTER @Rfna;Data

or you can use IBASIC and its READIO and WRITEIO coramands. See the
following tables for more information.
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Tahle 7-4. Writeakle Ports

Port Number Register Deseription
15 0 Outputs §-bit date to the Cent_DQ thru D7 lines of the Centronics port. Cent_D0 is the
least significant bit, £ant_D7 is the most significant bit. Checks Cenironics status lnes for

Jut of Paper
Printer Not on Line
BUSY
ACKNOWLEDGE

15 1 Sets/clears the user Bit according 1o the least significent it of A. A least significant bit

equal 1o 1 sets the user bit high. A least significent bit of 0 clears the user hit.

15 2 Setsfclears the fimit pass/fail bit according to the least significant bit of AL A least significant
bit agual 1o 1 sets the passffail bit high. A lsast significent bit of O clears the pass/fail bit.

15 3 Dutputs B-bit data to the Cent-DY thru D7 lines of the Centronics port. Cent.D0 is the
least significant bit, Cent_D7 is the most significant bit. Sets the Printer_select signal high
{de-select). Does nat check Centronics status lines.

9 0 Qutptts & byte to the seria} port. The byte is output serially according to the configuration
for the serial port.

Tahie 7-5. Readahle Ports

Port Namber Register Description
g 0 Reads the serial port.
15 a Reads the 8-bit data port Cent.DO thru 07,
15 1 Reads the user bit.
15 2 Reats the limit test pass/fail hit.
1% 10 Raads the S-hit status port.

(0-Cani.acknowledge
01--Cant_busy
DZ—Cent_out_af_paper
03—Cent..on.line
D4—Cent...printer..erm
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T
NOTE

When using the WRITEIG(15,0) or WRITEIO(15,3) command, the Printer_Select Line is
set High. Howaver, when the instrument is doing hardopy, the Printer_Select Line s set low The
Printer...Select line may or may not be used by individugl printers, Chack with your printer manual.

Writing to the Parallel Port

To write the value 52 decimal (34 hex, 0011 0100 binary) to the parallel
port’s output pins, use one of the following commands:

QUTPUT @Rfna;"DIAG:PORT:WRITE 15,3,52"
WRITEIO 15,3:52

When the write command is executed, the paraliel port’s data lines (pins 2-9)
will be set to the specified value, and then a puise of at least 1 ps duration
will occur on the strobe line (pin 1). A data setup and data hold time of at
least 1 pus are guaranteed. See Figure 7-9.
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Figure 7-9. Writing to the Parallel Port

Table 7-6 shows the pin numbers, data bus bit numbers, and signal names:

Tahle 7-6. Paraliel Port Pins

Pin Bit Names Pin Bit Name
1 N/A - Strobe B 04 Date 5

2 a0 Deta 1 7 05 Data &

3 0 Data 2 8 g Data 7

4 oz Date 3 8 oy Data 8

5 03 Data 4
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The data will typically remain valid until the next write to the parallel port,
but you showid always latch the data using the strobe, Figure 7-10 shows a
simple circuit which can be used to write to an 8-bit DAC and a digital latch.

T 139
TRRJK
0B
a8 - &Y p @
a o7 JGE , !
! nSTROBE B !
DECODE {
L DALOBED
e WR Y
Rib
2 no 5o
3 — 2 i
4 D2
5 D3
o4
5 H H -
. 05 : [ N | vouT
7 NS o o 3
/ - ST P YT op e
LATCHES [ 07 )
PaRALLEL ti74 ; +5Y e
PORT —
DE-25 o1 f TF.WRZ, AFER
CONNECTOR
+8Y R
10

T o IDIGI‘FAE.. QUTPUTS

b e | {BUFFER 3 NECERSARY)

MOTE: ESD PROTECTION, POWER SUPPLIES AND DECOUPLING ARE NOT SHOWN.

pe873n

Figure 7-10. Digital Lateh Circuit
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Reading from the Parallel Port

The parallel port has five TTL input signals, normally used for determining
the printer’s status, which can be read. The signals and the corresponding
(ia.t_‘a bits and pins are shown in the following table:

Pin Bit Name

10 i Acknowledgs
11 ] Busy

12 02 Cut of Paper
13 5 On Line

15 B4 Printer Error

Your custom interface circuit can drive these signals, and they can be read
using any of these commands:

SCPI commands:

OUTPUT @Rfna;"DIAG:PORT:READ? 15, 10"
ENTER @Rfna;Parallel_in

IBASIC command:
Parallel_in = READID(15,10)
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Hardcopy Considerations

The analyzetr’s feature can send output to printers connected
to the parallel port. If you have a custom interface circuit attached to the
parallel port, you don’t want the hardcopy output to interfere with it.

To address this issue, the analyzer uses the parallel pert’s Printer-Select
signal (pin 17) to differentiate between hardcopy dumps and user-issued
WRITEIO and DIAG:PORT:WRITe commands. During a hardcopy to the
parallel port, the Printer-Select signal is driven low. During WRITEIO and
DIAG:PORT:WRITe commands, it is driven high.

Using the Printer-Select signal, you can connect both an interface circnit and
a printer to the paraitel port. The interface circuit should only respond to the
data strobe (pin 1) when the Printer-Select signal is high. The printer should
only respond to the data strobe when the Printer-Select signal is low. Most
printers require the Printer-Select line to be low, or else they will not print.
Other printers ignore this line. If you are using a printer which ignores this
line you have two choices:

1. Consuit the manual for a DIP switch setting that controls how the printer
responds to the Printer-Select signal, or

2. Design your interface circuit so that it gates and inhibits the data strobe
signal (pin 1) going to the printer when Printer-Setect is high.

Similar to the output signals, you can use the Printer-Select signal to
multiplex the input signals, selecting either the signals from your interface
circuit or those from the printer.
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Using the Serial Port

Like the parallel port, the R5-232 serial port can also be accessed using SCPI
and IBASIC commands.

To write a byte with a value of 52 decimal {34 hex, 0011 0100 binary) to the
serial port, use one of the following commands:

QUTPUT @Rfna;"DIAG:PORT:WRITE 2,0,52"
WRITEIO 9,0;52

To read a byte from the serial porf, use the following commands:

QUTPUT @Rfna;"DIAG:PORT:READ? 9,0"
ENTER @Rfna;Serial.in

If you are using IBASIC, you can simpiy use the READIO statement:
Serial_in = READID{9,0}

For general purpose 10, the paratlel port is much easier to interface to than
the serial port. To interface to the serial port, a Universal Asynchronous
Receiver Transmitter (UART) is typically used to decode the RS-232 signals.
Most UARTs are designed to be used with microprocessors.

The advantage of the serial port is that it can operate over long distances, up
to 30 meters using the R8-232-C standard. Its disadvantage is its slow speed;
limited to 18200 bits/second.

Before using the serial port, you must select the baud rate and handshake
style using the SCPI commands:

SYSTem:COMMunicate:SERial ;TRANsmit :BAUD
SYSTem:COMMunicate:SERial :TRANsmit :HANDshake {XONIDTR}

One tyvpe of application for the serial port would be to use it for data logging
to a remote computer. After each device is measured, an IBASIC program
could use the WRITEIQ commnand shown above to send a brief surmmary

of the measurement result, such as a filter’s 3 dB bandwidth and its serial
number, to the remote computer. A program on the remote computer would
monitor the serial port and read the incoming data and archive it to hard disk
or the network.
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Displaying Measurement Results

k is often helpful to eliminate unnecessary information and annotation that
might distract an operator, and only show the information necessary to
perform a particular fask.

The analyzer provides several features to let you customize the information
shown on the display as shown in the following figure.

PChannel 4 user annotatian hnere.
Pohannel 2 user annotation nere.

Title Line {1 negre. Chi: Mkri 10.550 Sfx
dBAq Jan 11, 1985 12 04 31 -43.95 dB
" Cng: Mird 11,550 S¥x
. 10.31 dB
30
\ 1 PASS
20
. Q 5 PASS
10 e \ o 2
» !‘ [
\/\ 4
-10 ff“' li/ ¥ \/wwwg
----- 20 AN R
~30 \
—40
Abs
10.500 Sfx Freg 1 Label 10 600 Sfx
11.590 SBfx Freg 2 Label £1_ 800 Sfx

Figure 7-11. Customized Annatation

Customizing features such as limit testing, annotating the X-axis, and using
the title feature are described in this section.
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Graticule On/Off

The graticule is the set of grid lines that designate increments of value on the
x-axis and y-axis of the measurernent.

If the operator 18 comparing the trace against Hmit lines or marker deues
turning off the graticule makes it easier to view the measure H

]mes and markers. To turn the graticule off, press

. or use this SCPI command:

DISPlay: WINDow[1|2] :TRACe:GRATicule:GRID DFF

where the window number is 1 if in full screen display, and 1 or 2 for the
upper and lower split screen displays.

See Figure 7-11 for an example of a display with the graticule turned off.
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Limit Testing

The measurement trace can be automatically compared to limits which you
define. The limits, entered as lines and points, can be displayed on the screen
or can be hidden. Whether or not the limits are displayed, the analyzer will
display “PASS” if the measurement satisfies the limits and will display the

symbol if the measurement exceeds the Hmits. Using Hmits gives
the operator visual guides when tuning devices, provides standard criteria
for meeting device specifications, and shows an instant indication of the
comparison of data vs. specifications.
To turn limit lines on or off, press

or use these SCPI commands:

CALC[1]2]:LIMit:DISPlay ON
CALC[112]:LIMit:DISPlay OFF

where [1|2] indicates the channel number, either 1 or 2.

For more information on limit lines, see “Using Limit Lines” in Chapter 4.

See Figure 7-11 for an example of a measurement using limit lines with a
“PASS” test result.
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Customized X-axis Annotation

X-axis annotation consists of one or two lines of information that appear
below the graticule.

By default, the X-axis annotation dispiays the stimulus frequencies (default
resolution is kHz), or powers if in power sweep. It can be, however,
customized using SCPI commands to show your own start and stop x-axis
values and units. For example, when measuring mixers which introduce a
frequency offset, vou can annotate the frequencies at the output of the mixer.

To turn on user-defined X-axis annotation, use the command:

DISPlay:ANNotation:FREQuency[1{2] :USER[:STATe] {0OFF{0O|ONI1}
For example:

DISPlay:ANNotation:FREQuencyl:USER ON
To specify your start and stop values, use:

DISPlay:ANNotation:FREQuency[1]2] :USER:STARt <num>~
DISPlay:ANNotation:FREQuency[1{2] :USER:STOP <num>”~

The value <num> must be between — 10,000 and 10,000, For example:

DISPlay:ANNotation:FREQuencyl :USER:STAR ~100
DISPlay:ANNotation:FREQuencyl:USER:STOP +100

To specify a custom suffix, use:

DISPlay:ANKotation:FREQuency[1]2] :USER:SUFFix[:DATA] <STRING>
for example:
DISPlay:ANNotation:FREQuencyl:USER:SUFFix ’‘uV’

The suffix can be up to 3 characters long,
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NOTE

When using custom X-axis annotaticn, the SCPL command CALC:MARKX and guery CALC:MARKIX? wil
return the amalyzer's stimulus value, not your custom snnctation values. If this is & probiem, you can
use the SCPi command CALC:MARKPOIN to spacify the X-axis point number at which you wish 1o
pasition the marker.

For example:
QUTPUT @HP8711;"CALC:MARK::POIN 134"
will put the marker at paint number 134,

Customn X-axis annctation has no effect on marker ¥ values {CALC ;MARK Y7L

Note the customized X-axis annotation in Figure 7-11.
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Customized Channel Annotation

The analyzer displays channel annotation above the graticule. This
annotation shows the measurement type, format, scale/div, and reference
level,

You may replace this annotation with your own text or eliminate the channel
annotation completely. To do se, use the following command to enable
user-defined annotation:

DISPlay:ANNotation:CHANnel[1]2] :USER[:STATe] {OFF|OlCONit}
For example:
DISPlay:ANNotation:CHANnell :USER ON

To specify the string to be displayed use the command:

DISPlay:ANNotation:CHANnel[1|2] :USER:LABel[:DATA] <STRIEG>

For example:

DISP:ANN:CHAN1:USER:LABel ’1: SuperNotch filter, test #3°
To restore the default channel annotation, use:
DISPlay:AilN¥otation:CHANnell :USER OFF
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Markers

The active marker’s value is displayed in the upper right area of the graticule.
If marker bandwidth (or notch) search is selected, the bandwidth {or notch)
information is displayed instead. This marker information can be used to
view exact measured data at critical frequency points. Note the customized
channel notation in Figure 7-11. In addition to the active marker’s readout,
four of the marker's values are displayed in the softkey area during front
parel use. This makes it easy to quickly read the measured data at several
marker positions.

The triangular marker symbols can also be used to graphically indicate critical
frequency points of the measurement. For example, a marker can be set at
the desired center frequency for a notch filter, and the operator can tune the
filter until the notch is at the same frequency as the marker.

Marker search types include:
e mmax search

e min search

bandwidth

notch

multi peak

s multi notch

When marker tracking is turned on, these searches will be automatically
performed at the end of each sweep. This can be useful in tuning
applications.

Other marker functions that can be useful are the marker math functions:
e statistics

e iatness

» RF filter stats

These functions perform certain mathematical calculations on the amplitude
data of user-defined trace segments. See “To Use Marker Math Functions” in
Chapter 4 for more information on these features,
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Title and Clock

The analyzer has two 30-character title lines. One of these lines can be
replaced with a real-time clock readout.

The title line can be set to show the serial number and type of the DUT.
Doing so provides a simple and safe link between the device under test and
the measurement data.

The title and clock lines are, by default, included on hardcopy printouts,
These can be configured using the

For more details and a simple example, refer to the “Operator Interaction”
section of this chapter.
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After measuring a device, you will probably want fo save the measurement
reguits in order to perform statistical analysis on themn. Statistical quality
control (SQC) can be a powerful tool to indicate process drift or variation.

You may also want to produce a print or piot of the DUT’s response, and ship
this to your customer atong with the DUT.

Querying Measurement Data

To save the conplete measurement trace, use the SCPI command:
CALC1:DATA?

or
TRACEL:DATAT CH1FDATA

Refer to the chapter titled “Trace Data Transfers” in the Programmer’s Guide
for more details.

From [BASIC, you can also use Read_fdata{ ), which is faster. Refer to the
chapter titled “Using Subprograms” in the supplement to the HP styument
BASIC User’s Handbook.
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Saving the Measurement to Disk—Save ASCII

The analyzer has a - feature which saves the measurement trace
in a format compatible with many popuaiar spreadsheet programs such as
Lotus® 1.2-3® and Microsot® Excel®. The measurement is saved to a file
on the analyzer's disk.

The following program segment shows how f¢ save the measurement to a file
on the analyzer’s non-volatile RAM disk, and then how to transfer that file
into your program and store it as a file on your computer disk.

16 DIM A$[32000]
15 Dest$="SAV_DUT1.PRN"
20 OQUTPUT 716;"MMEM:STOR:TRAC CH1FDATA, *MEM:DUTL.PRN’

30 OQUTPUT 716;"MMEM:TRAN? °MEM:DUTL.PRE’
40 ENTER 7168 USING "W,-K";Wordl,A$

370 CREATE Dest$,32000

380 ASSIGN QFile T0 Dest$

390 QUTPUT @File;A$

400 ASSIGN @File TO =

With the feature, you can read the measurernents into your
spreadsheet, and perform statistical analysis on the data, such as mean and
standard deviation on groups of DUTS.

For information on transferring disk files between the analyzer and your
computer, refer (o the “Examyple Programs” chapter of the Prograsnmer’s
{Ffuide,
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Saving the Measurement to Disk—Save Data

he measurement data onto
and turn Data ON and

Similar to Save ASCII, the analyzer can als
disk as an instrument state file, Use
turn Inst State and Cal OFF.

W
Tip

A file saved in this manner is smatler than g file saved using

ta uses B bytes per point, es opposed to about 20 bytes per point for

However, the fiie type is binary, and contains & header, making it difficult to read.

Querying Marker Searches

The analyzer can measure a filter and compute its center frequency,
bandwidth, Q, and Loss. You can query this information using the SCPI
command

CALC:MARK:FUNC:RES?

For example:
10 OUTPUT @Rfna;"CALC:MARK:BWID ~3" I -3 4B bandwidth
20 QUTPUT @Rfna;"CALC:MARK:FUNC:RES?" ! Get result of bandwidth search

30 ENTER @Rfna;Bwidth,Center_ freq,{,Loss

For nore details, refer to the “Example Programs” chapter of the
Progroammer’s Guide.
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Saving Measurement Results to Disk

The analyzer provides two internal RAM disks and one internal 3.5” floppy
disk to which measurement resuits can be saved.

For the fastest saves, measurements should be saved to RAM disk, From RAM
disk, they can be copi the internal fioppy disk by pressing
or using the SCPI command

MMEM : COPY MEM:#, %, *INT:’
or
MMEM:COPY *RAM:%.%?, *IHNT:’

The following mass storage specifiers can be used:

Disk SCPi name
fon-Volatte RAM Disk HEM : fib
Yolatile RAM Disk RAH : ik
Internal 3.5 Bisk INY: ik
Externgl Disk EXT: /i

The files can also be transferred over HP-IB using the SCPI command
MMEM : TRANsfer. Refer to the “Example Programs” chagpter in the
Programmer’s Guide for details,
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Using Hardcopy Features to Print or Plot Results

The analyzer’s feature dumps the measurement display to a
printer or plotter in any one of the following formats:

o measurement graph and marker table {defauit)
e measurement graph only

« marker table only

o trace values at each point only

The feature can also save the measurement display to a floppy
disk in either HP-GL or PCX format. These files can be Imported into
various computer applications, such as Microsoft® Word® or Lotus®
Ami?ro@, and integrated with other fext and graphics. You can use the
SCPI MMEM : TRANsTer command to copy files from the aralyzer’s floppy disk
to an external computer. This is described in “Example Programs” in the
Programmer’s Guide.

HE-GL format files can also be archived on the analyzer’s floppy disk drive,
and Iater sent to a printer or plotter. Under program control, the files can be
printed using various page layouts, such as one to a page, two to a page, and
so on, using either portrait or landscape orientation. This is done using the
HP-GL. IP command, described later.

The analyzer provides an HP-IB interface and a Centronics paraliel interface,
both of which are well suited for printing. If you are controlling the anatyzer
vig the HP-IB port, you can use the parallel port for hardcopy. Or you can
have vour comaputer collect the measurement resuits and format them itself
and dump them to its own prinfer.

I vou have a custom interface circuit connected to the analyzer’s parallel

port, you can stifi connect a printer in addition, and use the Printer-Select
line to select either the printer or your custom interface circuit. For more
details, refer to the section titled “Controlling Peripherais” in this chapter.
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Printers that support HP PCL-5 can accept HP-GL language printouts, just as
plotters can. Using HP-GL format for high resolution hardcopies can result

in a speed improvement of up to 10 times, compared to using raster formats
saeh as PCL, Epson-compatible, or PCX. Since the analyzer measurerment
speed decreases while performing hardcopy rasterization, using HP-GL format
will restore your measurements to full speed more quickly.

Some printers that support PCL-5 include:
HP LaserJet 4
HP PaintJet 1200 XL

In order to send HP-GL hardcopy output to your PCL-5 printer, you must first
instruct the printer to accept HP-GL commands. On some printers, this can
be done using the printer’s built-in menu. You can also send the printer a
PCL-5 escape sequence to instruct it to accept HP-GL. This can be done using
IBASIC or SCPI commands. Refer to vour printer manual for details. Refer,
also, to the example program titled “FAST_PRT” on the Example Programs
Disk. This program configures your PCL5 printer to accept HP-GL conunands.

Once your printer is set to accept HP-GL commands, you can perform a
hardcopy using the SCPI ECOP; *WAI comnmand. By default, the printer

will re-size the hardcopy output to 8 the entire page. This can result in
stretched images, with circles which appear as ellipses, and squares that are
rectangular. To avoid this problem, you will need to instruct the printer to
use a specific rectangular region on the paper. This is done by sending the
printer the IP HP-GL command.

The IP command specifies the size and the position of the printed image on
the paper. The units are thousandths of an inch, so 8500 units would be
8.5 inches, The arguments to the [P command are

IP LowerLeftX LowerLefty, UpperRight X, UpperRightY ;

The paper is numbered as shown in Figure 7-12.
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Saving Measurement Results

(0,11000) {8500, 11000}
HARDCOPY
IMAGE
(0.6} (8500,0)
A-S I ZL
BPORTRAIT
ORIENTATION

Figure 7-12. Pager Numbering

{0,8500) {11000, 8500)
HARDCOPY
IMAGE
(6,0} (11000,9)
A-SI1ZE
LANDSCAPE
ORIENTAT{ON
po87Bb

Typically, a margin around the image of 0.5 to 1.0 inches (500 to 1000 units)

is nsed.
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Tip

When performing hardeepies of the measurement gragh only {excluding the marker table), the hardcopy
image looks best with an aspect ratio of appromately 1.30:1 foyl,

For example, to print the hardeopy image on the top of a portrait A-size
sheet of paper, you can use about 7.5 inches of the paper’s 8.5 inch

width, The width of the image wouid be 7H00 units, beginning at the left
margin of 500 units and ending at the right margin of 8000 units. Using an
aspect ratio of 1.30:1, the height showld be 7500 / 1.3 = 5769. The top
margin of the paper is at 10000, so the bottom of the image should be at
10000 — BT69 = 4231, Plugging these numbers into the HP-GL IP command
gives:

IP 500,4231,8000,10000;

Using the same calculations for an A-size sheet of paper in landscape
orientation gives:

IP 500,7,10500,7700;

The numbers shown in these examples work well on an HP Laserdet 4. Your
printers margins may vary slightly.
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Custom Data Sheets

You can write programs te set the printer font, output fext to the printer,
and send hardecopy of measurement test results to the printer to create your
custom data sheet, Refer to the example program called REPORT which is
included with IBASIC {Option 1C2) example programs. A data sheet created
by the “REPORT” program is shown in Figare 7-13.

The example program uses hardcopy output to generate a report with custom
text. Five different text fonts are used. The fonts are available for HP
LaserJet printers. Refer to vour printer manual to modify the exarnple fonts
for your printer.
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COMPANY NAME
CITY, STATE, COUNTRY

BPF-177 Bandpass Filter

. PASS BAND Level Bandwidth
-3 dB 60 MHz +/- 3 MHz
-20 dB 95 MHz +/- 5 MHz
-60 dB 200 MHz +/~ 8 MH=z

SWR PASSBAND (typical) 1.5:1

Cost per unit: $24.95

Transmission Characieristics

Pl:Transmission  Lcp Mag #0.8 di/ Ref @00 48

521 0¢
HF 8714R RF NETHORK ANALYZER BY: &7, BRT MH3
48 1 yggud12-1y4 ik 3162 CF: {76, 347 KHz
h : c: 2.8
" <7 Loss: -, 31 4%
Shi yar
" /5 |3 \\

. / A
/ RN

-3 /
-~ 13 /
321 B
~ 140
Abs
Stars 18808 MHz Swnp H90.398 Miz

IN STOCK! IMMEDIATE DELIVERY!

For more information: Calil 1-800-Filter

(e po667h ¢

Figure 7-13. Example Data Sheet




Automating Measurements

Statistical Process Control

If yvou eollect data on your production process, you can use statistics to
control and improve vour process. Tools such as histograms, Pareto diagrams,
and scatter plots can help you to gquantify your process’s behavior, and
identiy frends, cycles, and other "unnatural” patterns.

You can purchase computer programs such as SAS and SPlus to perform
statistical analyses. HP VEE, which you can use to control your analyzer, also
offers some statistical capability. You can also use add-in macros for popular
spreadsheet, programs.

Transferring Files

Two example programs (“GETFILE” and “PUTFILE") demonstrate how to
transfer files from the analyzer's mass memory to and from mass memory of
an external controller via HP-IB. Instrument states and program files may
be transferred to or from the analyzer’s internal non-volatite memory, MEM,
internal-volatile memory, RAM, and the internal 3.5” floppy disk, INT. This
can be 3 convenient method to archive data and programs to a central large
mass storage hard drive.

These example programs are found on the Fxpmple Progras Disk that was
shipped with your analyzer, and are described and listed in the Programmer’s
Guide. To run these programs, connect an external controller t¢ the analyzer
with an HP-IB cable.
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Front/Rear Panel

This chapter contains detailed information on various aspects of the analyzer
front and rear panel. Information on the following can be found in this
chapter:

e Connectors

¢ Display

¢ Knob

# Line Power Switch

s Display Intensity Controi

s Disk Drive

s Line Module

The front panel keys are not documented in this chapter. Refer to Chapter 10
for information on g particular front panel key,
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Connectors

NETWORK ANALYZER

Q LFE T e e i T
i% e - ED T q
“—— / 1
REFLECTION PROBE TRANSMISSION
RF OUT POWER REOIN
poB2ib

Figure 8-1. Analyzer Connectors - Front Panel
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Front/Rear Panel

Connectors
LIMIT TEST
TTL EXT TRIG
IN/OUT IN/QUT
TTL EXT REF PARALLEL
EN/OUT I N HP—1 B FORT RS—232

CIN

KEYBOARD

Y

VAN

/ ‘

. S W—
ot @{[L \E) Eﬁs“n.,.n”, 2 (G:_:, \@ @/I
g@ (& O o
: :
o v]

\_ // J
EXT DET FXT DET POWER CORD
Y— | NPUT X | NPUT RECEPTACLE
ALX
INPUT
po63ib

Figure 8-2. Analyzer Gonnectors - Rear Panel




Front/Rear Panel
Connectors

BNC Connectors

AUX INPUT

EXT REF IN

EXT TRIG
IN/OUT

LIMIT TEST
TTL IN/OUT

This rear panel female BNC connector is for low frequency
(dc to approximately 360 Hz), low voltage measurements.
This input is catibrated for inputs wp to £14 'V, but will
accept signals up to 15 V. See “Making Measurements with
the Auxiliary Input” in Chapter 3 for more inforration.

This rear panel female BNC connector accepts a
>—5 dBm 10 MHz signal from an external time base
reference. The nominal input impedance is 50 Q.

This rear panel female BNC connector allows external
triggering of a sweep. When the TTL level is pulled high, a
sweep is triggered. When the TTL level is pulled to ground,
the sweep is inkibited. This is an open-collector signal
which you can drive low, but must not drive high, since the
analyzer also drives it.

This rear panel female BNC connector provides a
bi-directional open-collector TTL kigh signal. The output
goes high when the limit test passes. The output goes low if
the Hmit test fails. This is an open-collector signal which you
can drive low, but must not drive high, since the analyzer
also drives it.

[P s R ]

NOTE

Lirit lings san be set independently on each of the two measurement channels. ¥ both chanrels are
being used, and the limit test is ON for bath channels, both channels must pass tor the output to go
high. Sge the table below
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Front/Rear Panel
Connectors

USER TTL
IN/OUT

VIDEO OUT

Channel 1| Channel 2 | Limit Test TTL Output

Pass Pass High (passj
Pass Fail low {faill
Fail Pess | low {faill

If limit line testing is turned off on both channels, this
connector alse serves as a user-defined TTL input and
output that can be set and read from IBASIC or SCPI
(HP-IB). See Chapter 7, “Automating Measurements,” for
more information.

This rear panel female BNC connector provides a
bidirectional open-coliector TTL signal which can be set or
read from IBASIC or SCPI (HP-IB). This is an open-collector
signal which you can drive low, but must not drive

high, since the analyzer also drives it. See Chapter 7,
*Automating Measurements,” for more information.

This rear panel female BNC connector provides a
signal to drive external multi-sync monitors with these
characteristics:

e BNC video input
e 75 O input impedance
e analog video with sync on green/monochrome

s 1 volt p-p (0.7 volt = white, 0 volt = black,
—0.3 volt = sync)

s 60 Hz vertical refresh rate
e 24.1 kHz horizontal scan rate
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NOTE

s HP 35721A
« HP 35731A
s HP 36741

Most modern muiti-sync monitars, including those currently made by HP carnot athieve a herizonte!
scan rate of 24,1 kHz. Most will net synchronize to scan rates below 31 kHz (VGAL The followiag
HP monitars are compatible but are ne fonger available:

Front/Rear Panel
Conneciors

Yome external monitors can be damaged if they are driven at frequencies

The analyzer provides an external CRT adjustment feature
which can be used to get an external monitor to synchronize
properly, and to optimize the display size and shape. To

access and use this feature

Press (SYSTEM OPTIONS)

. Vary the vertical and horizontal front and back

porch times until the display is optimal. Use
: if necessary.

These settings are retained when the analyzer is turned

CAUTION outside their specified range,
1.
2
3,
off.
CAUTION

These settings will also affect the internal display.
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Front/Rear Pangl
Cennectors

HP-1B

Multi-pin Connectors

Thkis connector allows the anaiyzer to be connected to other instruments or
devices on the interface bus. Details of this cable are shown in Figure 8-3.
HP part numbers for various HP-IB cables that are available are shown in the

table following the figure.

TYPE 57

kI CRORIBBON CONNECTOR

3 IGNAL GROUND

PAO TWISTED PAIR WITH 11
SHOULD BE GROUNDED | P/O TWISTED FAIR WITH 40

NEAR TERMINATION
OF DOTHER WIRE
OF TWISTED PAIR

P/ TWiSTED BPAIR W

P/C TWISTED PAIR W
\_P/0 TWISTED PAIR W

P2 TWISTED PAIR WIT

N

)

B EE
T ErE e

PTHg &
8
ETE 7
ITH &

BEN
Diog
D17
[EgEsl]
Di0g

THE HE—1H 10818 LEVELS ARE YTe—~COMPATIBLE
f.e. TRUE STATE % .08 V DG
FALSE STATE z +20 V DO
FOR A POWER SOURCE THAT DOES NOT EXCEED
+5.26 ¥ BC AND BEFERENCED TO LOGIC GROUND

SHIELD =—
ATH
SRG
152
HOAD
NEFT
DAY
e
B0t
[EaRexd
10z
BlIot

Figure 8-3. HP-I1B Connector and Cahle

HP-IB Interface Cables Available

RPB Cabie Length
Part Number

HP 108334 1 1m[33 7
HP 108338 2 m I686 i
HP 10833C {4 m 1132 7
HP 108330 (05 m {16 f

CONNECT
TO EARTH
GROUND

pofbED
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Front/Rear Panel

Connectors

As many as 14 HP-IB instruments can be connected to the analyzer

(15 total instruments in the system). The cables can be interconnected in

a star pattern (one central instrument with the HP-IB cables emanating
from that instrurnent like spokes on a wheel), or in a linear pattern {like
boxcars on a train), or a combination of the two. See Figure 1-5 in Chapter 1.

There are certain restrictions that must be followed when interconnecting

instruments:

Fach instrument must have a unigue HP-IB address, ranging from § to 30

In a two-instrument system that uses just one HP-IB cable, the cable length
must not exceed 4 meters (13.2 ft).

When more than two instruments are connected on the bus, the cable
length to each instrument must not exceed two meters (6.6 ft).

The total cable length between all instruments must not exceed 20 meters

(66 IL).

Hewlett-Packard manufactures HP-IB extender instrurnents (Models
HP 37201A and HP 37204A/B) that overcome the range limitations imposed

by the cabling rules. These extenders allow twin pair cable operation up

to 1 kan (3,280 ft), and telephone modem cperation over any distance.
1P Sales and Service Offices can provide additional information on the HP-18

extenders.
Tahle 8-1. General Bus Management Lines
Name Mnemonic Description
Attention ATN Controls whether the bus is in Command Mode (ATN TRUE! or Deta Mede

{ATN FALSEL

Interface Clear HEN Initiatizes the interface to an ile state Inp activity on the busl.
Service Rsquest SR Agrts the Controller 1o 8 need for communication.
Remots Enable REN Enahles devices to respond to Remote Program Contrel when addressed
1o listen.
End Or identily ECI Indicates last data byte of & muhibyte sequence; also used with ATN to paraliel

poll devices for their status bit.
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PARALLEL PORT

Front/Rear Panel
Connectors

This rear panel connector is used with peripherals with parallel interface
such as printers and plotters. The pin-out is standard IBM PC compatibie
Centronics interface, using a female DB-25 connector, as shown in Figure 8-4,
All pins are ESD protected, data and strobe ping have 2200 pl capacitors,
voltage levels are TTL compatibie, output pins can source 15 mA ang sink

24 mA. See “Configure the Hardcopy Port,” in Chapter 4 for information on
using this port with a printer or plotter.

OUT GF
PAPF? ACKNOWLEDGE

\ }\ // s

GROUND
AUTO-ELED

SELECT PRENTER
FREINTER ERROR

View loocking inte connector

podZzh

Figure 8-4. Paraliel Port Pinouts
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nS-232

Front/Rear Panel
{onnectors

The RS-232 connector is a rear panel connector used with serial peripherals

such as printers and plotters. The pinout is shown in Figure 8-5. The

connector is a male DB-9. See “Configure the Hardcopy Port,” in Chapter 4
for information on using this port with a printer or plotter.

PIN SEGNAL S1GNAL
# DESCRIPTION NANME
! Data Corrier Detect CF
z Receive Data i
3 1 Transmit Data A
4 Dote Termincl Ready| COD
5 Ground, 2V AB
& f foto Set Reody oC
7 Request to Send Ch
& | Cleor to Send CB
9 | Ring indicator CE

2

\w Z2e 3e 4o 5o
Te Bs §e

] View iooking into connectier

Figure 8.5. RS-232 Cennector

pOBAdn.
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DiN KEYBOARD

EXT BET Y-INPUT
EXT DET X-iNPUT

PROBE POWER (FUSED)

Front/Rear Panel
Conneciors

This rear panel connector can be used with an optional keyboard or bar code
reader. See “Using a Kevboard” in Chapter 4 for more information. Signals
are IBM PC/AT compatible, 5-pin, fused on the CPU board.

These rear panel connectors power external detectors and accept input from
them for processing and display. Corapatible detectors are:

+« HP §6201B
« HP 862008
This front panel connector provides fused power for active probes and other

devices. Figure 8-6 shiows the pinout of the connector looking into the
connector.

GROUND

+15
{norminal)

~12.6 V
{nominal)

i View looking Into connector

e85l

Figure 8-6. Prohe Power Connector

The probe power output specifications are:
+15 V supply: Lows = 200 mA max
-12.6 supply: Ioee = 150 mA max

Applying loads that result in current levels beyond these specifications can
result in improper instrument operation, or damage to the analyzer.

Both outputs are fused with 0.75 Amp fuses, which are located on a circuit
board on the inside front panel of the analyzer. The fuses are plastic bi-pin
type. The replacement HP part number for these fuses is 2110-0424,
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Front/Rear Pansi
{onnectors

REFLECTION
RF OUT

TRANSMISSION
RE I

CAUTION

RF Connectors

The standard front panel RF OUT connector is a female type-N 5G
connector, When Option 1EC is ordered, this front panel connector is a
female type-N 75 @ connector.

This pert outputs the RF signal and also serves as an input for reflection
measurements.

The standard front panel RF IN connector is a female type-N 50 © connector.
When Option 1EC is ordered, this front panel connector is a female
type-N 75 @ connector.

This port receives the RF signal for internal transmission measurements,

While 50 @ and 75 € Type-N connectors are similar in appearance, they are
not compatibie. 75 € type-N connectors have a smaller center pin. Connector
damage can result if vou attach a 50 € male connector to a 75 @ female
connector

To adapt from 50 & to 75 ), always use a minimum loss pad:

» For adapting from 50 @ female to 75 Q female use an HP 11852B, option
004, minimum loss pad.

s TFor adapting from 75 © female to 50 Q female, use a standard HP 118528
minimum loss pad.
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Display

The analyzer display shows various measurement information. The following
fHlustration shows several locations where information is provided on the
3Creen.

°2Q @ p p £

data’ i.Transmission Log Mag 20.0 dB/ Ref 000 dB C©
@"" > 2.Reflection Lofi Mag 200 dB/ Ref 00C dB

TITLE AREA [ Ch:Mkr1 169.261 MH2
£6 May 1992 13:41:50 ~1.95 dB ~

5

f <
l k.

W ===

=]

i
| S

27N — @

jf My
Abs ' v ” ”

? Start 0,300 MHz Stop1 300,000 MHz

po825b ¢
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Fron:/Rear Panel
Bisplay

1 The dats 7 siatus notation in the upper left comer of the display seresn indicetes that the analyzer source or
receiver paramaters have changed sihce the last complete sweep.

2 The active channal indicator is designated by a solid wriangie [». The setive channels data trace and other
parameter data is indicated by being brighter than the inactive channels data.

3 The channel parameters for both channels abways appaar at the top of the display in this ares,

4 The type of measurement for each channel is dispiayed here. |f a channel is wmed off, the displey says "0 hare,

b This is the display format that is selected using the {FORMAT } key.

B The is the Scale/Div that is selected using the (SCALKE] key, in units sppropriate to the current measurement.

1 This s the reference leval. This value is the reference line in Cartesian formats or the outer circle in polar formats,
The reference level is selected using the (SCALE] key.

8 A “C" appears here when a user-defined calibration is in use. If the frequency span hes been narrowed, the
nctetion becomes “C7" to indicate that interpoleted error correction is on.t

9 The message aree is where you will recaive messages from the analyzer from time 1o time. Most messages eppesr
only for a few moments, befare disappearing.

H!| This area indicates whether the scale is absclute [Abs) or raletive {Rell.

T The sweep indicator apgears hera in the lawer left corner of the display et when the analyzer is sweeping at &
rate of less than 1.5 second. At sweeptimes above 1.5 sacond the eweep indicator moves across the screen with
the dats trace.

12 The reference fevel for the active channe! is indiceted by a small wriangle | P adjacent to the graticule on the left,

13 Title and date area.

14 Active entry area: used 1o enter or adjust values for operating pargmaters.

15 farker annotation srea.

1 AU lfor uncalibrated] wilf appear here immediately sfter loading new firmware. Instalfing the analyrer's calibration constants fram disk will load
the defauit factory calibration into the anelyzer and eliminase the "U" indicetar, if & “U” appears here at any other time, your instrumant will net
perform accurate measuraments and needs servieing. See Table 11T in Chepter 11 for 4 list of Hewlett-Packard sales and service offues.




Knob

The front panel knob is used to increase or decrease parameter values. The
front panel knob is used to give an analog feel to the setfing of the values.
Any of the values that can be set through the numeric entry pad, or the step
keys, can also be set using the knob. However, the rate at which the active
parameter varies, for a given amount of knob retation, is dependent on the
parameter that is being controlled.
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Line Power Switch

NETWORK ANALYZER

0= =]
= opoo =
= oo Eaﬁ;/\ o
Do — [
= 888 8
e S et W e
o E] {von T o s [ S | W
/’Jﬂ O © Q
L INE  — m——
POWL R
SWITCH
nod28b

Figure 8-7. The Analyzer Line Power Switch

The line POWER switch turns power to the anaiyzer to either on (1) or
standby ().

The analyzer line POWER switch is located at the bottom left corner of the
front panel. When set to standby, the analyzer circuitry is powered off, but a
portion of the power supply stays on.

S
Tip
fWhen not using the analyzer, leave it plugged in and switched to standby When in standby, the

analyzer supplies power 1o the nonwvolatile memory, thereby increasing the life of the internal
non-volatiie memory battary
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Front/Rear Pane
Line Power Switch

Before turning the analyzer on, make sure that it is grounded through
the protective conductor of the power cable to a mains power receptacle
provided with protective earth contact. Any interruption of the
protective grounding conductor inside or outside of the analyzer or
disconnection of the protective earth terminal can result in personal

mjury.

WARNING
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Display Intensity Control

NETWORK ANALYZER

DSPLAY‘//////

INTENSITY
CONTROL

pof27b,

Figure 8-8. Display Intensity Control

The intensity control adjusts the brightness of the display.
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Disk Drive

DISK
DRIVE

NE TWORK ANALYZER

Figure 8-8, Bisk Drive

po628o

The built-in 3.5 inch disk drive offers permanent information storage capacity.
You can use the disk drive to save and recal instrument states, and IBASIC
programs. In conjunction with IBASIC {option 1CZ), it allows the analyzer to
enter a known state or an automated roufine at power-on.

The disk drive recognizes double-sided 3.5 inch disks formatted in DOS or LIF,
and wiil utilize both high density (HD) disks (1.44 MB) and 720 KB disks.

The analyzer’s firmware and calibration constants can be updated
when necessary, using the appropriate disk in this drive. Refer to the
HP 8711B/12B/138/14B Service Guide for more information.
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Line Module

The line module contains:
» the power cable receptacle
s the line fuse (and an exira fuse)

o the volfage selecior switch.

WARNING

Power Cables

The line power cable is supplied in one of several configurations, depending
on the destination of the original shipment.

Each instrument is equipped with a three-wire power cable. When connected
to an appropriate ac power receptacle, this cable grounds the instrument
chassis. The type of power cable shipped with each instrument depends on
¢the country of destination. See Figure 8-10, “Power Cable and Line {Mains)
Plug Part Numbers”, for the part numbers of these power cables, Cables

are available in different lengths. Check with your nearest Hewlett-Packard
service center for descriptions and part numbers of cables other than those
described in Figure 8-10.

This is a Safety Class I product (provided with a protective earthing
ground incorporated in the power cord). The mains plug shall only be
inserted in a socket, outlet provided with a protective earth contact. Any
interruption of the protective conductor, inside or outside the instrument,
is likely to make the instrument dangerous. Intentional interruption is
prohibited.
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Front/Rear Panel

Line Medule
wk| GABLE PLUG GABLE CABLE FOR USE
PLUG TYPE HP PART DESCRIPTION LENGTH COLOR IN COUNTRY
NUMBER OM { INCHES}
250v 84201351 | Straight™ BS1363A 229 (60} Mint Gray | Great Britain,
81201703 g0 229 {90} Mint Gray | Cyprus, Nigeria,
Singapore,
Zimbabwe
R . Argenting,
8120-1369 | Stroight™ NZSS188/A5C112 201 (78) Gray Aujtm,;d
B170-0698 | 80 221 (87) Groy Mew Zeuland,
Meiniond Ching
25avy B120-1880 | Stralght ® CEETF~Y11 201 (79} Mini Grey |Eost and West
. ’ £ Centroal
1P~ 1607 3 201 (7@ Mint Cray |- rope, beatra
l@j gizo-igez | 80 (72) Flatrican Republic,
United Arab
Rapubiic
i {unpoiarized in
mary notions)
125V B120—1348 | Stroight®™ NEMAS—15P 203 {80) Black gnit:d States
] 55 N 03 {80} Black anaca,
. 1201538 g0 i Japan (100 W or
8120-1378 | Straiqnt™ NEMAS-15R 203 (80} Jode Gray |200 V), Brozid,
. e PN 230 {60 iade Gro Coiombia, Maxico,
5120-4753 St:c;ght 230 {80) 4 ¥ Phitippines,
B130~-152% 90 203 (80) dede Groy | gaudio Arobic,
B120—4754 g0 230 (903} Jede Greoy | Taiwan
25Qv B120~5182 |Straight™ NEMAB-1BP 200 (78) lode Gray | tsrael
. 8120-5t81 180 200 (78) Jode Groy
% Part number for plug is industry identifier for plug enly. Mumber shown for coble is
P Part dNumber for complete ceble, including plug.
#* % B o= Lartn Ground:; L = Line; N = Neutratl.
FORMATSO

Figure 8-10. Power Cable and Line Mains] Plug Part Numbers
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Front/Rear Panel
Line Medule

WARNING

The Line Fuse

The line fuse {HP part number 2110-0882), and a spare, reside within the line
module. Figure 8-11 llustrates where the fuses are and how 1o access them,

INSERT SCREWDR IVER
PRY OPEN

\L ' FUSE IN USE

SPARE FUSE

FORMATHE
Figure 8-11. Laeatiqn of Line Fuses
For continued protection against fire hazard replace line fuse only with

same type and rating (T 5A 250 V). The use of other fuses or material is
prohibited.
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Front/Rear Pansl

The Voltage Selector Switch

T ) ™~
Neee®
b g

&
\_ W,
VOLTAGE
SELECTOR
. SWiTCH
pofZ29b

Figure 8-12. Voltage Selector Switch Location

Use a screwdriver to set the line voltage selector switch to the proper position
{either 110 V or 220 V),

The power source must meet the following requirements:

Nominal AC Line Power
Setting

neyv 90 to 137 VAL lst 47 10 B3 HY
226V 188 1o 754 VAD o1 47 1o B3 Hal

H the ac line voltage does nof fall within these ranges, an autotransformer
that provides third wire continuity to ground may be used.
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Menu Maps

-BEGIN KEY

i

Amplifier

Broadband
Passive

Mixer

T cable

*ser BEGIN

Fiiter |-

Amplifier

" Transmissn
Retfiection

Power

Filter

| Retflecticn

Broadband
Pasgive

on OFF

T ontion 100 only - refer to
“User's Guide Supplement
for Qption 100" for more
information

4 option G2 only

[ Transmissn

Reflection

i 4

## aptions 1DA and 1DB anly

Mixer

Conversion
Loss

Reflection

*%a0 Delay

pOERTD

9-2




Menu Maps

— MEAS KEYS

»| Narrowband

Internal
i A
B
R
AR
(CHAN1) (CHANZ) B/R
I tumi .
Tranamissn —— Doepifo:;n
Reflection ‘Narrowband | | = B;:fgza;:d
internal
+ Power B*
Broadband ;
Conversion Internal H*
Loss
Broadband " B*/R*
*aM Delay External : /
Detection Aux Input
Options - .
Chan OFF o
’ oL Broadband |
External
E‘ X
T option $00 meru will have i Y
*Fault Location” and "8RL" XY
as additional measuremen? }
choices. Refer to "User's ¥ixX
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(continued)
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(continued)

MARKER

1>
2
a:
4:

Mare
Markers

All Off

Marker
Functions

Marker
Search
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Plotter
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(continued)
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(1aRDKEY) /

This chapter provides a brief description of each of the analyzer’s hardkeys
and softkeys. This chapter is arranged alphabeticaily for ease of use.
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Numeric Entries

Numeric
Entries

Markers number one through eight in the menu. Pressing any one

" of these softkeys makes the marker the active marker and (if previousity off)
turns it on. ">" in front of the marker number means the marker is the

active marker. 7:” means the marker is not the active marker, it may be on or

off.

See “Using Markers” in Chapter 4 for an explanation of “active marker,” and
for more information on using markers.

" Softkey in cal kit menu of 50 chm instruments. Selects type of cal kit as
3.5 mm. Coeficients for male and female test ports are identical and based on
the HP 85033C cal kit standards.

See Chapter 6, “Calibraging for Increased Measurernent Accuracy” for more
nformation.

Access Keys:
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Softkey used to select tuned receiver measurement of input A.
See “Measuring Devices With Your Network Analyzer” in Chapter 3 for more
information on input A.

Access keys: (CHAN 1) or (CHAN 2), 1

Softkey in narrowband internal menu. Selects tuned receiver reflection
measurement A/R.

See “Measuring Devices With Your Network Analyzer” in Chapter 3 for more
information on measuring A/R.

Access keys: [CHAN 1) or (CHAN 2},

Softkey in menu. Stops sending data from the network analyzer
to the hardcopy device.

NOTE

Hardcopy devices with iarge buffers may continue to operate for quite 2 while after this command. To
stop such devices immediately turn off powsr to the hardcopy device
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HARDKEY) / |

s Softkey in marker menu that turns off the active marker and makes the
+ lowest numbered marker (if any) the active marker.

" See “Using Markers” in Chapter 4 for an explanation of “active marker,” and
for more information on using markers.

Access Keys: (MARKER

Softkey in limit line menu. Displays menu to add limit lines or points to the
limit table.

See “Using Limit Lines” in Chapter 4 for detailed information on using limit
lines.

Access Keys: {(DISPLAY

Softkey in add Hmit menu Dispiays menu to add a maxirewm limit line.

See “Using Limit Lines” in Chapter 4 for detailed information on using Hmit
lines.

Access Keys: (DISPLAY

T Softkey in add limit menu. Displays menu to add a maximurn lirait point.

See “Using Limit Lines” in Chapter 4 for detailed information on using Hmit
lines.

Access Kevs: (DISPLAY

j. Softkey in add limit menu. Displays menu to add a minimum limit line.

See “Using Limit Lines” in Chapter 4 for detailed information on using limit
lines.

Access Keys: (DISPLAY

1G-5




[ERDREY) |
A

© Softkey in add limit menu. Displays menu to add a minimum lmit point.,

- See “Using Limit Lines” in Chapter 4 for detailed informeation on using lirzit
lines.

Access Keys: (DISPLAY):

. Softkey in the menu that furns off all of the markers, the delta
marker, and marker tracking on the active channel.

See “Using Markers” in Chapter 4 for detailed information on using markers.

© Formats the real-time internal clock to display the first three letters of the
" month rather than a number {for example, Mar for March instead of 03).

Access keys: {(SYSTEM OPTIONS]

- Softkey in menu. When on, alternate sweep allows operation with

- different instrument states on its two displayed channels. When on, the

. settings of the two channels can differ: freguency span, detection option
type, number of points, system bandwidth, trigger, sweep time, When off, the
preceding settings match, Note: some settings, such ag power level, always
match.

- (Options 1DA and 1DB only) Seftkey in mixer menu, ment, and
" (cHAN 1) or (cHAN 2) menus. Used to measure or calibrate for AM delay.

See “Measuring AM Delay,” in Chapter 3 for more information.
Access Keys:

or{cAaL) or {CHAN 1) or (CHAN 2)

- Softkey in BEGIN) menu. Displays menu of measurements suitable for
- amplifier measurements: iransmission, reflection, and power.
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i Softkey in define graph menu. When annotation is on, printed or plotted
. hardcopies will contain screen annotation: such as the marker readout that
. appears in the upper right corner of the display. When off, the screen
annotation is suppressed from the hardcopy.

Access Keys: (HARD COPY) b

"f::; Softkey in define printer and define plotter menus. Toggles paper autofeed
. feature on and off. Default is on, :

" Access Keys: (HARD COPY

Softkey in menu. Scales the data frace vertically to fit within the
graticule area of the display.

Softkey in detector zero menu, Periodically compensates for external detector
drift due to changes in temperature. When this feature is selected, the
external detector(s) are automatically zeroed every five minutes.

CAUTION Do not use ‘with an external source. See

Access Keys:

Softkey in detection options menu. Choose this selection to make very low
frequency voltage reasurements.

See “Making Measurements With the Auxiliary Input” in Chapter 3 for more
information.

Access Keys: {CHAN 1} o7 (CHAN 2]

Softkey in menu. Enters the averaging factor (nuraber) in powers of
2. Acceptable values are: 1, 2, 4, 8, 16, 32, and 64. The default averaging
factor is 16, the maximum is 64,

See “To Reduce the Receiver Noise Floor” in Chapter 5 for more information
on how averaging works.
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A

o Softkey in menu. Toggles the averaging function on and off . Averaging
= reduces random noise by averaging the measurement data from sweep to
T osweep.

See “Io Reduce the Receiver Noise Floor” in Chapter 5 for more information
on how averaging works.

AVG ) Hardkey in the CONFIGURE area. Displays the menu that allows selection
of averaging parameters as well as systemn bandwidth and delay aperture
selections.

See “To Reduce the Receiver Noise Floor” in Chapter 5 for more information
on how averaging works,
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Softkey in the narrowband internal menu. Selects tuned receiver
{ransmission reasurement of input B (power transmitted to RF IN port).

See “Measuring Devices with Your Network Analyzer” in Chapter 8 for more
information on input B.

- Softkey in broadband internal menu. Selects diode detector measurement
of input B* (power transmitted to RF IN port). This is the “power”
measurement detector.

See “Measuring Devices with Your Network Analyzer” in Chapter 3 for more
information on input B*.

Access keys: {CHAN 1) or (CHAN 2

Softkey in broadband internal menu. Selects diode detector transmission
" measurereent; ratio of input B* (broadband transmitted power) to input R*
(broadband reference signal).

See “Measuring Devices with Your Network Analyzer” in Chapter 3 for more
information on ratioed measurement B*/R*.

Access Keys: (CHAN 1) or (CHAN 2), L

Softkey in narrowband internal menu. Selects tuned receiver transmission
" measurement; ratio of input B (transmitted power) to input R (reference
signal).

See “Measuring Devices with Your Network Analyzer” in Chapter 3 for more
information on ratived measurement B/R.

Access keys: (CHAN 1) or (CHAN 2], L
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Softkey used for editing titles, file names, directory names, and IBASIC
programs from the front panel of the analyzer Deletes the character to left of
CIIFSOT.

. Softkey in marker search menu. Automatically caiculates —3 dB (defauit) or
" other user-specified bandwidth, center frequency, and Q of a bandpass flter,

See “Using Markers” in Chapter 4 for more information.

Access Keys: (MARKER)

Softkey in select copy port menu. Sets the transmission baud rate of
" the analyzer for serial devices. Make sure the rate you set matches the
requirement of the output device (see its manual for details).

Access keys: (HARDCOPY

T Softkey in system configuration menu. Sets the analyzer beeper volume from
. off (0) to high (100). The default is 90.

Access keys: (SYSTEM OPTIONS) Sy

BEGIN) Hardkey to left of disk drive. An appropriate place to begin measuring any of
the four types of devices in the begin menu. Recormnmended for one channel
Measurements,

See “Using the Key” in Chapter 3 for more information.

- Softkey used to define a limit line.
© See “Ising Limit Lines” in Chapter 4 for more information.

Access Keys: (BISPLAY) .
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HARDKEY]) /

Softkey used to define a limit line.

See “Using Limit Lines” in Chapter 4 for more information.

Access Keys: (DISPLAY]) L

Softkey in detection options menu. Displays menu to select detection modes
- when using external detectors.

Access Keys: (CHAN 1) or {CHAN 7)

3. Softkey in detection options menu. Displays menu to select measurements

made with internal broadband detectors: B*, R*

or B*/R*.

* Access Keys: (CHAN 1) o7 (CHAN 2)

' Softkey in (BEGIN) ment. Used to set up the analyzer to make transmission or
- reflection measurements of passive devices such as cables.
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- (Option 100 only)Softkey in menu. Used to perform fault location and

" SRL measurements. See vour User's Guide Supplement for Option 100 for
information,

CAlL ) Hardkey in the CONFIGURE area. Displays the calibration menu.

See Chapter 6 for information on calibrating the analyzer.

Softkey in menu, Allows selection of type of cal kit; Type-N female
{defauit), Type-N male, 5.5 mm {standard analyzers only), Type-F female
(75 Q anatyzers only), or user-defined.

By convention, cal kits indicate the sex of the port with which they are used.
For example the default cal kit for the analyzer is type-N fermnale because the
front panel RI ports are female {the calibration standards, in turn, are male).
This same convention applies to whatever test “port” the standard is atitached
10, be it an adapter, cable, fixture, efc.

See Chapter 6 for more information on calibrating the analyzer.

Softkey in define save menu. Toggle to ON if vou want to save the active
measurement calibration along with the current instrument state,

See “Saving and Recalling Measurement Results” in Chapter 4 for information
on saving instrument states and measurement results to files

Access Keys: [SAVE RECALL

Softkey available when editing titles, file names, directory names, and IBASIC
© programs from the front panel of the analyzer. Cancels the editing mode and
any changes that were made but not saved by pressing :
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Softkey in menu. Sets the center frequency of the internal RF source
and changes screen annotation to center and span, as opposed to start and
Stop.

CHAN 1) Hardkey in MEAS area. Turns on channel 1 as the active channel. Default
mode is transmission measurement,

Hardkey in MEAS area. Turns on channel 2 as the active channel. Default
is channel off: selecting it changes setting to the most recent type of
measurement, or transmission if not been used.

Softkey in (CHAN 1) or (CHAN 2) menu. Turns the active channel off.

Softkey in directory utilities menu. Used to change directories on an internal
or external DO storage device.

See “To Use Directory Utilities” in Chapter 4 for more information,

Access Keys: (SAVE RECALL)

Softkey available when editing titles, file names, directory names, and IBASIC
programs from the front panel of the analyzer. Clears the entire title, name or
line if pressed.

{(Option 1C2, IBASIC, only} Softkey in IBASIC utilities menu. Clears (erases)
the current IBASIC program from internal memory.

See the HP Instrument BASIC User’s Handbook for more information,

Access Keys: (SYSTEM OPTIONS) -
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_3' Softkey in set clock menu. Determines how the date and time are displayed
: when they are turned on,

*" Date abbreviations:

YYYY stands for year.
MM stands for month.
DD stands for day.
Time abbreviations:
HH stands for hour, 24 hour mode.
MM stands for minute.

In numeric format, the month is displayed by number (for example, March
is 03). In alpha format, the first three letters of the month are displayed (for
exarnple, Mar).

See and in this chapter for more
information on viewing and setting the internal clock.

Access Keys: (SYSTEM OPTIONS)

Softkey in title and clock menu. Suppresses display of clock in the title area.

Access Keys: (DISPLAY] |

- Softkey in define printer and define plotter menus. Used to define the printer
~ or plotter as a muiti-color device as opposed to a one color (monochrome)
device.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD COPY) I
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Softkey in select disk menu. Displays menu te set the HP-IB address, unit
" number, and volume number of an external disk drive. For details, see the
& disk drive manual.

See “Step 4. Configure the Analyzer” in Chapter 1 for more inforrmation.

Access Keys: (SAVE RECALL

(Option 1C2, IBASIC, only) Softkey in select disk menu. Displays menu to
- modify the memory allocation for the internal volatile RAM disk.

* Access Keys: (SAVE RECALL) Se!

(Option 1C2, IBASIC, only) Softkey in IBASIC menu. Restarts a program that
has been paused.

See the HP mstrument BASIC User’s Handbook for more information on using
IBASIC.

Access Keys: {SYSTEM OPTIONS

Softkey in trigger menu. Continuous is the default trigger mode; the analyzer
begins its next sweep at the conclusion of the current sweep.

Access Keys: (MENU

Softkey in mixer menu and measurement menu, for measuring frequency
: transtating devices, selects a broadband internal transmission measurement.

" See “Measuring Conversion Loss” in Chapter 3 for more information.

Access Keys: (BEGIN

or [CHAN 1} or (CHAN 2)

Softkey in file utilities menu. Used to copy files.

See “Other Fie Utilities” in Chapter 4 for more information.

Access Keys: (SAVE RECALL) 1

16-15




Referance

(ARDREY)
L

0DV Softkey in file utilities menu. Used to copy files.
Je See “Other Fite Utilities” in Chapter 4 for more information.

Access Keys: [SAVE RECALL

Softkey in copy file menu. Used to select the analyzer’s built-in disk drive as
: the destination drive for copying of files. Displays character entry menu to
° rename file (if desired} prior to copying.

SAVE RECALL

Access Keys:

© Softkey in copy file menu. Used to select an external disk drive as the
destination drive for copying of files, Displays character entry menu to
¢ rename file (if desired) prior to copying.

Access Keys: (SAVE RECALL) 1

: Softkey in copy file menu. Used to select the analyzer’s internal non-volatile
RAM as the destination drive for copying of files. Displays character eniry

¢ menu to rename file (if desired) prior to copying.

Access Keys:

es.

Softkey in copy file menu. Used to select the analyzer’s internal volatile RAM
as the destination drive for copying of files. Displays character entry menu o
rename fiie (if desired) prior {o copying,

o [SAVE RECALL

Softkey in menu. Selects CW (continnous wave, single frequency)
source operation.
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Softkey in menu. Displays the current measurement data trace.
Softkey in menu. Displays both the current data and memory
traces, with identical scaling and format. You must have selected
first for this key to function.
CAUTION Use care in interpreting memory trace values. The memory trace may have

been stored under conditions different from the carrent measurement trace.

Softkey in the define save menu. Toggle to ON if you want to save the
. current measurement data. Data can be saved by itself or with the
instrument state and current calibration.

Softkey in menu. Divides current trace data by data in memory. For

this key to function, you must first have selected |
data trace in memory.

Softkey in menu. Stores the active data trace in the memory of the
active channel,

- Softkey in clock format menu. Formats the real-time internal clock to display
time as Day-Month-Year Hour:Minute.

in this chapter for more information on clock format.

Access Keys: (SYSTEM OPTIONS) :

Softkey in set pen numbers menu. Resets plotter pen number assignments to
their default values.

See “Define the Printer or Plotter Settings” in Chapter 4 for default values.
Access Keys:
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= Softkey in define hardcopy menu. Displays menu to define which parts of the
- graph are to be printed or plotted: trace data, graticule, annotation, marker
© symbol, title and clock, or combinations.

See “Printing and Plotting Measurement Results” in Chapter 4.
Access Keys:

' . Softkey in (FARDCGPY)) menu. Displays menu to define the hardcopy in terms
- of information to be copied. Default setting is %

See “Printing and Plotting Measurement Results” in Chapter 4.

e Soltkey in renu. Displays menu to defire the plotter in terms of
.. color, pen numbers, and autofeed.

" See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Softkey in menu. Displays menu to define the printer in terms of
color, orientation, autofeed, resolution, and margins,

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Softkey in menu. Displays menu to save the instrument state,
measurement calibration, measurement data, or combinations. Allows choice

of saving trace data in ASCII format for output to spreadsheets. ASCI format
is compatible with Lotus 1-2-3.

See “Saving and Recalling Measurement Results”™ in Chapter 4 for more
information.

1 Softkey in file utilities menw. Deletes all files in the current directory. Before
-+ the files are deleted you will be asked to confirm this seiection. Also deletes
+ empty directories on DOS disks.

See “Other File Utilities” in Chapter 4 for more information.

Access Keys: {SAVE RECALL

10-18




Reference
1]

[EARDRED) |

Softkey in delete limit menu. Deletes all of the limit lines in the limit line
table. Asks for confirmation before deleticn oceurs.

See “Using Limit Lines” in Chapter 4 for more information on using limit
Hnes,

Access Keys: [DISPLAY

Softkey used for editing titles, file names, directory names, and IBASIC
Programs.

Softkey in file utilities menu. Deletes the file that is highlighted.

See “Other File Utilities” in Chapter 4 for more information on file utilities.

Access Keys: (SAVE RECALL

Softkey in Hmit line menu. Dispiays menu to delete one segment (or point) of
a limit line or all liuits.

Ses “Using Limit Lines” in Chapter 4 for more information on Hrnit lines.

Access Keys: [DISPLAY

: (Option 1C2, IBASIC, only) Softkey in edit menu of IBASIC. Allows deletion of
one line of code at a time.

Access Keys: (SYSTEM OPTIONS)

Softkey in marker functions menu. Makes the active marker the delta marker
or reference point.

See “To Use Delta (A) Marker Mode” in Chapter 4 for more information.

Access Keys: {MARKER
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: Softkey in (CHAN 1) and (CHAN 2} menus. Selects measurement type:
narrowband or broadband internal, broadband external or aux input.

" See “Measuring Devices with Your Network Analyzer” in Chapter 3 for more
inforration on detection modes,

© Softkey in menu. Dispiavs detector zero menu for selection of type of
- detector zeroing (compensating for driff). Default is aufozero. Only internal or
? external detectors in use are zeroed. In autozero mode, the network analyzer
zeros on selection and as required (about every five minutes depending on
ambient temperature). In manual zero mode, the analyzer zeros once each

- is pressed.

wer to a detector during zeroing. With an external source,

CAUTION as . . )
to coordinate RBF power off with zeroing.

' Softkey in file atilities menu. Displays menu fo change, make, or remove
directories on DOS disks.

See “To Use Directory Utilities” in Chapter 4 for more information.

Access Keys: (SAVE RECALE

. Softkey in menu. Selects the resolution of the displayed frequency

- resolution as MHz, kHz, or Hz. For example, a frequency of 1,234,567 Hz can
. be displayed as: 1 MHz (note rounding down), 1.235 MHz (note rounding up},
or 1.234 567 MHz. Default is kHz.

Hardkey in CONFIGURE ares of front panel. Displays menu with selections
concerning type of data to be displayed, split or full screen, title and limit
lines.

- (Option 100 only)Softkey available under the key and the add
max point and add min point menus. Used to perform fault location
measurements. See vour User’'s Guide Supplement for Option 100 for

information.
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Softkey in spur avoid options menu. When selected, shifts spurs which may
" be visible in low level measurements.

See “Reducing Trace Noise” in Chapter 5 for more information.

Access Keys:

. A hardware handshake for some serial

Softkey in select copy port m
devices. Toggles with

Access Keys: (HARD COPY
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. (Option 1C2, IBASIC, only) Scftkey in IBASIC menu. Displays the IBASIC edit
" menu and a rudimentary word and character editor.

See the HP Instruynent BASIC User’s Handbook for more information.
Access Keys: (SYSTEM OPTIONS]

- Softkey in limit line menu. Displays menu to change the frequency or
 amnplitude of previously entered limits, or add a data trace marker.

Access Keys: (DISPLAY) .

Softkey in add max line and add min line menus. Sefs the end (or stop)
frequency of a limit line.

See “Using Limit Lines” in Chapter 4 for more information on limit lines.
Access Keys:

. Softkey in add max line and add min line menus. Sets the end (or stop)
. amplitude (height) of a Hinit line.

See “Using Limit Lines” in Chapter 4 for more information on limit lines.
Access Keys: (DISPLAY)

© (Option 102, IBASIC, only) Softkey in secure menu of instruments with
. IBASIC option.

See the HP mstrument BASIC User’s Hundbook for information on the secure
function.

Access Keys: {SYSTEM OPTIONS] |
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r Softkey in title and clock menu. Displays menu to edit screen title on
© line 1 of display. Maximum number of characters is 36.

Access Keys: (DISPLAY) ¥

Softkey in title and clock menu. Displays menu to edit screen title on
line 2 of display. Maximum number of characters is 36.

" Access Keys: (DISPLAY)

Softkey in configure external disk menu. Sets the HP-IB address of an
external disk drive; default is 0 (zero).

Access Keys: (SAVE RECALL) :

Softkey in configure external disk menu. Sets the unit number of the external
disk drive; { is left drive, 1 is right drive.

Access Keys: (SAVE RECALL}

Softkey in configure external disk menu. Shows the volume number of the
external disk drive. This value is always set to 0 (zero).

Access Keys: (SAVE RECALL)

Softkey in source (MENU). When or, sets network analyzer to use external
10 MHz signgl as frequency standard. When on, if signal is not present at
EXT REF IN connector, network analyzer will not sweep. Default is off.

NOTE

External referance should be discannected fram EXT REF IN or power recuced when net in use
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o Softkey in system configuration menu. Displays menu to set external
. CRT timing parameters for best image. These settings are not affected by
2o presetiing the analyzer,

NOTE

These adjustments also affect the internal CRT of the anatyzer.

See “BNC Connectors” in Chapter § for more information.

Access Keys: (SYSTEM OPTIONS)

- Softkey in select disk menu. Selects the external disk drive as the location to
- sgve and recall data from.

" See ¢ Saving and Recalling Measurement Results” in Chapter 4 for more
information,

Access Keys: [SAVE RECALL

Softkey in trigger scurce menu. Enables the analyzer to sweep to the next
. (frequency) point when externally triggered through EXT TRIG IN/OUT rear
panel connector, one point per trigger.

Access Keys:

Softkey in trigger source menu. Enables the analyzer to begin one complete
. sweep when externally triggered.

~ Access Keys: (MENU)
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Softkey in the menu. Toggies the fast recall feature on or off.

See “Measurement Setup and Control with Fast Recall” in Chapter 4 for more
information.

(Option 100 only)Softkey in reflection or cable menu. Sets up the analyzer to
- perform fault location measurements. See your User’s Guide Supplernent for
. Option 100 for information.

] T::_ (Option 100 only)Softkey in menu. Used when making fault location
- measurements. See your User’s Guide Supplement for Option 100 for
information.

- (Option 100 only)Softkey in menu. Used when making fault location
- measurements. See your User’s Guide Supplement for Option 100 for
© information.

- (Option 1C2, IBASIC, only) Softkey in programs menu. This key is used to
select how the IBASIC program is saved to disk. It can be saved in either
~ binary or ASCII format.

ASCIE Save a program in ASCIL format for ease of transporfability.
Programs saved in ASCI format can be read by any
HP BASIC computer or instrument running IBASIC.

bin(ary) Binary format is specific to this family of analyzers
(HP 8711B/12B/13B/14B). A program saved in binary format
is not readable by an IBASIC computer or other instruments
running IBASIC.

Binary format, however, is required if you are going to use
the LOADSUB keyword.

See the HP 87115/12B/13B/14B Instrument BASIC User’s Handbook for more
information on saving programs.

Access Keys: (SAVE RECALL)
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1-"5; Softkey in (SAVE RECALL  menu. Displays menu to rename, delete, or copy
- files; format disk or memory; and change or make directories.

" See “Other File Utilities” in Chapter 4 for more information.
- Softkey in ment. This key is used to set up the analyzer for
transmission or reflection measurements of fiiters.

See “Using the Key to Make Measurements” in Chapter 3 for more
information.

& Softkey in system bandwidth menu. This is the narrowest system bandwidth
available. (Medium is the default system bandwidth.)

" See Chapter b, “Optimizing Measurements,” for information on how gystem
bandwidth can affect vour measurements,

Access Keys: i

Softkey in marker math menu. Calculates the flatness of a trace segment.

See “To Use Marker Math Functions” in Chapter 4 for more information.

Access Keys: (MARKER

Hardkey in the CONFIGURE area. Pressing this key displays a menu of
choices for the display format of your measurement,.

The choices avaiiable are: Log Mag, Lin Mag and SWR. ¥For more information
on each of these choices, see its entry in this chapter.

' Softkey in format disk menu. Formats a disk in the internal disk drive in DOS

See “Formatting a Floppy Disk” in Chapter 4 for more information.

Access Keys: (SAVE RECALL
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Softkey in file utilities menu. Displays format disk menu to select disk. Disk
can be internal non-volatile memory, internal volatile memory, built-in 3.5”
= disk, or an external disk.

e SRR RN S

NOTE

The analyzer formats disks in DOS only but can raad and save to D0S- and LIFformatted disks.
To format in LIF use IBASIC {optionall or an external compuier and disk drive. For examples, see
"Formatting a Fioppy Disk,” in Chapter 4.

. Access Keys: (SAVE RECALL

Softkey in format disk menu. Formats a disk in the external disk drive in DOS
format.

See “Formatting a Floppy Disk” in Chapter 4 for more information.

Access Keys: [SAVE RECALL

Softkey in format disk menu. Formats the internal non-volatile RAM disk.

Formatting the internal non-volatile RAM disk erases all existing files and
directories on the disk.

Access Keys: (SAVE RECALL

CAUTION
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- Softkey in format disk menu. Formats the internal volatile RAM disk.

Formatting the internal volatile RAM disk erases all existing files and
directories on the disk,

Access Keys: (SAVE RECALL

Hardkey in SOURCE area. Displays the frequency menu which allows you to
enter the {requency range for your measurement. Also allows you to change
the resclution of the displayed frequency.

See “Enfering Measurement Parameters” in Chapter 2 for an example of how
to enter freguency range.

- Softkey in add max point and add min point menus. Sets the frequency of a
" lirnit point.

See “To Create a Single Point Limit” in Chapter 4 for an example of how 1o
set a limit point.

Access Keys: (DISPLAY) |

. Softkey in menu. This key is used to return the analyzer to
: frequency sweep mode, after it has been used in power sweep mode.

{Option 102, IBASIC, only) Softkey in the IBASIC display menu. Displays the

" IBASIC program on the full screen without measurement data.

Access Keys: (SYSTEM OPTIONS)
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Softkey in define hardcopy menu. Defines hardcopy to print both grapn and
marker table.

The marker table prims only if one or more markers are on.

See “Define the OQutput” in Chapter 4 for more information.

Access Keys: (HARD COPY]) |

. Softkey in define hardcopy menu. Defines hardcopy as the graph.

See “Define the Ouwtput” in Chapter 4 for more iformation.

Access Keys: (HARD COPY)

' Softkey in set pen numbers menu. Sets pen number assignment (color) for
the annotation on a hardcopy.

Access Keys: (HARDCOPY,

Softkey available in two different menus: the more display menu and the
define graph menu. This softkey toggles the display graticule (grid) on and
off, When pressed in the more display menu, the graticule are suppressed
from showing on the CRT. When pressed in the define graph menu, the
graticule are suppressed from printing or plotting on a hardcopy.

Access Keys: (DISPLAY . or (HARDCOPY) ;
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e Softkey in set pen numbers menu. Sets pen number assignment (color or
- widsh) for grid on hardcopy.

Access Keys: (HARDCOPY
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Hardkey in the SYSTEM area of the front panel. Displays the menu to start
or stop prints or plots, set up the printer or plotter, and determine the
appearance of the copy.

See “Connecting and Configuring Printers and Plotters” and “Printing and
Plotting Measurement Results” in Chapter 4 for more information.

Softkey in select copy port menu. Sets recognized HP-1B address of hardcopy
device at HP-1B port, for HP-IB printers and plotters only. The default address
is 5. The “recognized HP-IB address” is the address that the network analyzer
uses to communicate with the device. The actual address of the device must
be set independentiy to match.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: [HARD COPY

oftkey in update correction constants menu. Displays the help message that
describes the actions of the other softkeys in the update correction constants
menu.

Access Keys: (SYSTEM OPTIONS) &

Softkey in trigger memt
holds the sweep unti

Access Kevs: (MENU

trace sweep immediately and
is selected.

Softkey in external CRT adjustment menu. CRT timing adjustment for use
with external monitors. Also affects network analyzer’s internal CRT. Default
setting is 3.6 usec.

See “BNC Connectors” in Chapter § for information on using an external
mognitor.

Access Keys: (SYSTEM OPTIONS]) .
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Softkey in external CRT adjustment menu. CRT timing adjustment for use
. with external monitors. Also affects network analyzer’s internal CRT. Default
;- setting is 41.4 usec.

See “BNC Connectors” in Chapter 8 for information on using an external
monitor.

Access Keys: (SYSTEM OPTIONS) &

Softkey in HP-IB menu. Sets actual HP-1B address of the network analyzer.
. Default HP-IB address is 16. This setting is not affected by or
" power-on.

Access Kevs: {SYSTEM OPTIONS)

B Softkey in HP-IB menu. Sets actual HP-IB address of the network analyzer.
czn Defaalt HP-IB address is 16. This setting is not affected by or
. power-on.

Access Kevs: {SYSTEM OPTIONS)

Softkey in (SYSTEM CPTICONS ) menu. Displays menu to set the HP-1B address
* of network analyzer, set and change network analyzer HP-IB status, and set
HP-IB echo feature. '

- Softkey in HP-IB menu. When on, displays HP-IB mnemonics on screen as
kevs are pressed, a convenient way to see the mnemonics associated with the

NOGTE

Not ali keys lespecially those that display menus) have mnamenics.

Access Keys: (SYSTEM OPTIONS]) H
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Softkey in display frequency resolution menu. Displays frequency to Hz
" resolution.

Access Keys:
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(Option 1C2, IBASIC, only) Softkey in (SYSTEM OPTICONS]) menu. IBASIC menu
funetions include run, continue, step, edit, key record, and clear,

See Chapter 7, “Using Automation,” and the HP Fstrument BASIC User’s
Handbook for more information.

. (Option 1C2, TBASIC, only) Softkey in IBASIC menu. Displays a menu to
allow selection of how to display an IBASIC program.

See the HP Instrunment BASIC User’s Handbook for more information.

Access Keys: (SYSTEM OPTIONS)

(Option 1C2Z, IBASIC, only) Softkey in IBASIC edit menu. Invokes the insert
character menu for editing IBASIC programs.

See the HP Instrument BASIC User’s Hondbook for more information.

Access Keys: (SYSTEM OPTIONS)

(Option 1C2, IBASIC, only) Softkey in IBASIC edit menu. Invokes the insert
line menu for editing IBASIC programs.

See the HP Instrumernt BASIC User’s Hundbook for more information.

Access Keys: (SYSTEM OPTIONS)

Softkey in define save menu. When on, allows save of instrument state.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL

10-34




HARDKEY]) /

: Softkey in update correction constants menu. Loads a permanent copy of CC
. data from a floppy disk to internal EPROM. This must be done after ioading
" new Brmware into the analyzer.

See the Service Guide for more information.

Access Keys: (SYSTEM OPTIONS) |

' Softkey in service menu. Displays information about the network analyzer:
- firmware revision and date, bootROM version, serial number, options, system
impedance, and amount of memory.

Access Keys: (SYSTEM OPTIONS]

er is friggered

Softkey in trigger source menu. Default mode, retwork a
automatically (in Cor “ mode) or as desired (in

Access Keys: (MENU

© Softkey in select disk menu. Selects the analyzer’s built-in disk drive as the
location where information is saved, re-saved, or recalled.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL
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{Option 1C2, IBASIC, only) Softkey in IBASIC menu. Translates front panel

-~ keystrokes into program lines to automatically set up and run the analyzer.

Press (SYSTEM OPTIONS) N (PRESET) to begin

program. Press (SYSTEM OPTIONS]) B to end

program. Only one program can be stored in memorv at a time, but programs
can also be stored to internal and external disks.

NDTE

When editing an [BASIC program ]

See the HP mstrusment BASIC User’s Hamdbook for more informatton,

Access Keys: [SYSTEM OPTIONS)

Softkey in display frequency resolution menu. Displays frequency to klz
resohution. For example, 1.234 567 MHz is displayed as 1.235 MHz (note
rounding up).

Access Keys:
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Softkey in define printer menu. Sets printer to print hardcopy so that paper
is oriented with longer edge at top and shorter edges at sides. Toggles with

Access Keys: (HARD COPY

Softkey in more printer menu. Sets left margin (non-printing space) in
(25.4 mm = 1.00 inches). Minimum setting is (.00 mm (default); maximum
= 18 200 mm.

Access Keys: (HARD COPY

Softkey in menu. Sets the RF power level of the analyzer’s source.

See Chapter 11, “Specifications and Characteristics,” for the minirum and
maximum power levels for your analyzer,

Softkey in add max point or add min point menus. Sets the amplitude of a
limit, point.

See “To Create a Single Point Linit” in Chapter 4 for an example of how to
set a limit point.

Access Keys: (DiSPLAY

Softkey in menu. Displays limit-tine menu to display, add, delete,
and edit limit lines, and select limit test.

See “Using Limit Lines” in Chapter 4 for more information.
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Softkey in limit line menu. When on, limit lines or points in limit table are
. visible on the CRT

See “Using Limit Lines” in Chapter 4 for more information.

Access Keys: [DISPLAY] |

Softkey in limit line menu. Sets limit test status. When limit test is on,
“FAIL” or “PASS” notation is displayed on the CRT. The limits need not be
visible (set to ON) for the limit test to be valid.

See “Using Limit Lines”™ i Chapter 4 for more information.

Access Keys: (DISPLAY) |

- Softkey in menu. Displays a transmission trace in terms of
 transmission coefficient, displays a refiection trace in terms of reflection
coeficient, displays an aux input trace in volts (from 1 mV/div to 20 V/div).

. Softkey in define hardcopy menu. Defines the hardcopy as a list of data trace
values (frequency and amplitude), one pair for each data point.

NOTE

Plotting lists with many data points can be very time censuming.

See “Printing and Plotting Measurement Results” in Chapter 4 for more
information.

Access Keys:
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Softkey in update correction constants menu. Loads a temporary copy of CC
- data from floppy disk to the analyzer’s internal volatile RAM.

" See the Service Guide for more information.

Access Keys: (SYSTEM OPTIONS)

Softkey in menn. Displays the logarithmic magnitude of the data in
" dB. Thig is the default format.

(Option 1C2, IBASIC, only) Softkey in IBASIC display menu. Displays the
IBASIC program on the lower half of the screen and measurement data on the
upper half.

See the HP nstrument BASIO User’s Handbook for more information.

Access Keys: [SYSTEM OPTIONS
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- (Option 1EC, 75 @ analyzer, only) Softkey in 75 ohra formats menu. In 75 Q
" instruments, displays the data scaled in dBmV per division.

Access Keys: {FORMAT]

(Option 1EC, 75 @ analyzer, only) Softkey in 75 ohim formats menu. In 76 @
instruments, displays the data scaled in dBupV per division.

Access Kevs: [FORMAT)

(Option 1EC, 75 @ analyzer, only) Softkey in 75 ohrn formats menu. In 75 Q
instruments, displays the data scaled in dBV per division.

Access Keys: (FORMAT)

- Softkey in the directory utilities menu. Displays character entry menu for
- entry of directory name.
" See “To Use Directory Utilities” in Chapter 4 for more information.

Access Keys: [SAVE RECALL

Softkey in detector zere menu. Compensates for detector driff once when
selected. Recormmended setting with external RF source at detectors to
. coordinate RF off and zercing

Access Keys:

Softkev in add max line, add min line, add max point, and add min point
" menus. Adds a marker to the data trace and allows it to be moved to identify
trace frequencies and amplitudes,
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Hardkey in the CONFKFURE area. Displays menu to set markers, use marker
search and delta markers.

See “Using Markers” in Chapter 4 for more information.

. Softkey in marker functions menu. Changes the center frequency to that of
- the active marker and modifies the frequency span accordingly. If markers

. are off, it first turns on marker #1 at its previous setting or at the center
frequency (default).

Access Keys:

> Softkey in marker functions menu. Makes reference level of graticule equal to
- marker value; does not change reference position. If markers are off, it first
- turns on marker #1 at its previous setting or the center frequency (default).

Access Keys: (MARKER) 1

. Softkey in (MARKER) menu. Invokes menu to select delta marker mode,
- marker to center, marker to reference, and marker math functions.

Softkey in marker functions menu. Brings up menu to select statistics,
- flatness, and RF filter statistics calcuiations on user-defined trace segrents.

~ See in this chapter.

1

Access Keys: [MARKER

- Softkey in menu. Displays marker search menu to set active marker
- to maximum or minirmum point or user defined target value. Also presents
" bandwidth and notch search functions, as well as the marker tracking mode.

See “Using Markers” in Chapter 4 for more information.
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Softkey in marker limits menu. Use this key to set the maxirum limit for the
statistical mean in a statistics marker search, or to set the maximu flatness
in a flatness marker search.

See “To Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: {DISPLAY

Softkey in marker search menu. Places the active marker at the frequency

" point of maximum amplitude. If iracking is off, marker remains at that
frequency. If tracking is or, marker moves to the maximum point with each
sweep.

See “Using Markers” in Chapter 4 for more information.

Access Keys:

0 Softkey in the system bandwidth menu, Medium is the default system

~ See Chapter b, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys:

Softkey in reenu. Displays the trace memory of the active channel,
using the current display format, scaie, and reference.

NOTE

Trace data must have heen saved in memory previcusly with
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1 Softkey in the set pen numbers menu. Sets pen number assignment (color)
for memory trace 1 on hardcopy.

Access Keys: (HARD COPY])

Softkey in the set pen numbers menu. Sets pen number assignment (cclor)
= for memory trace 2 on hardeopy.

© Access Keys: (HARD COPY) |

Hardkey in the SOURCE area. Displays menu with source setting selections:
trigger functions, number of points, external reference, and spur avoid
features.

Softkey in dispiay frequency resolution menu. Displays frequency to MHz
' resolution. For exarnple, 1.284 567 MHz is displayed as 1 MHz (note rounding
down).

Access Keys:

Softkey in marker limits menu. Use this key to set the minimum limit for the
statistical mean in 2 statistics marker search, or to set the minimum flatness
in a flatness marker search.

See “To Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: (DISPLAY

:' Softkey in marker search rmenu. Places the active marker at the frequency

" point of minimum amplitude, If tracking is off, marker remains at that
trequency. If tracking is on, marker moves to the minimum point with each

sweep.

See “Using Markers” in Chapter 4 for more information.

Access Keys: {MARKER
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Softkey in menu. Displays menu with selections suitable for mixer
and frequency converter measurements: conversion loss, reflection, and AM
delay (for analyzers with option iDA or 1DB).

See *Measuring Conversion Loss” in Chapter 3 for an example conversion 10ss
measurement.

it  Softkey in marker limits menu. Turns marker Hmit testing on or off.
See “To Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: (DISPLAY

Softkey in limit menu. Displays marker limits menu where limit testing can
be placed on statistics or flainess marker searches.

See “Tb Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: (DISPLAY) 1

. Softkey in define graph menu. When on (defauit setting}, prints or plots
. contain marker symbois,

must be selected for marker symbols to pring

Access Keys: (HARD COPY
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Softkey in define hardcopy menu. Defines the hardcopy output as a table of
marker values {frequency and amplitude).

Access Keys: (HARD COPY]

Softkey in marker search menu. Places the active marker at the frequency
point of maximum amplitude. If tracking is off, marker remains at that
frequency. If tracking is on, marker moves to the maximum point with each
sweep.

See “Using Markers” in Chapter 4 for more information.

Access Keys: (MARKER) I

Softkey in marker search menu. Places the active marker at the frequency
point of minimum amplitude. If tracking is off, marker remains at that
frequency. ¥ tracking is on, marker moves to the minimum point with each
sweep.

See “Using Markers” in Chapter 4 for more information.

Access Keys:

Softkey in clock format menu. Formats the real-time internai clock to display
time as Month-Day-Year Hour:Minute.

Access Keys: [SYSTEM OPTIONS

Softkey in the configure RAM disk menu. Allows you to modify the memory
allocation on the internal non-volatile RAM disk.

Access Keys: (SAVE RECALL
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Softkey in define printer and define plotter menus. Toggles with 4
define printer or plotier as one color (black and white) or muiti-color,

See “Connecting and Configaring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: {HARD cOpY

Softkey in set pen numbers menu. Sets pen number assignment for hardcopy
in monochrome plot mode.

See “Conmecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD CcopPY) &

Softkey in marker search more menu. Designed for use when measuring
mulii-pole filters. Automatically searches the measurement trace from left to
right and positions up to 8 markers on consecutive minimum points.

See “To Use Marker Search Functions” in Chapter 4 for more information.

Access Keys: (MARKER) :

_ Softkey in marker search more menu. Designed for use when measuring
maulti-pole filters. Automatically searches the measurement trace from leftf to
right and positions up to 8 markers on consecutive maxinmum points,

See “To Use Marker Search Functions” in Chapter 4 for more information.

Access Keys: (MARKER) .
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- Softkey in the system bandwidth menu. The default system bandwidth is
: medium.

" See Chapter 5, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys: :

. Softkey in the detection options menu. Selects tuned receiver type
" measurements of inputs A, B, or R or the ratios A/R or B/R.

' See “Measuring Devices with Your Network Analyzer” in Chapter 5 for more
information.

Access Keys: {CHAN 1) o7 [CHAN 2]

. Softkey in the min search menu. Moves the active marker to the next nearest
- minimur point te the left, The next minimum point must be > —60 dB, and

© the current minimum point difference to the next minimum point difference
must be at least 1/2 of a vertical division, See Figure 10-1.

Access Keys:

Softkey in the min search menu. Moves the active marker t¢ the next nearest
minirum point to the right. The next minimum point must be > —60
dB, and the current minimum point difference to the next minimum point
difference must be at least 1/2 of a vertical division. See Figure 10-1.

Access Keys: (MARKER) I

Softkey in the max search menu. Moves the active marker to the next

- nearest peak to the left. The next peak must be > —60 dB, and the current
peak difference to the next peak difference must be at least 1/2 of a vertical
division. See Figure 10-1.

Access Keys: (MARKER
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o Softkey in the max search menu. Moves the active marker to the next
nearvest, peak to the right. The next pegk must be > —60 dB, and the current
© peak difference to the next peak difference must be at least 1/2 of a vertical
division. See Figure 10-1

Access Keys: (MARKER

| NENT ‘PEAR
ANNVIENN
____/_\_._____%_/2_9@@_3:%__ .
}
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Figure 10-1. Next Peak

¢ Softkey in the select disk menu. Selects the analyzer's internal non-volatile
: RAM as the Iocation where information is saved, re-saved, or recalled.

~ See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: {SAVE RECALL

{Option 1C2, IBASIC, only) Softkey in IBASIC display menu. Displays the
- measurement data on the full screen, (Does not show the BASIC program on
the display at ait.)
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Softkey in (DisPLAY) and (CAL) menus. Eguivalent to selecting

m.. Corrects for frequency response errors only, The only type
of measurement “calibration”® for power or conversion loss measurements.

NOTE

This type of “calibration” is not interpolated: changes in freguency or the number of soints invalidate
i

See “To Perform a Normalization Calibration” in Chapter 6 for more
information.

- Softkey in marker search menu. Automatically calculates —6 dB (default) or
" other user-specified bandwidth, center frequency, and Q of a notch filter.

See “Using Markers” in Chapter 4 for more information.

Access Keys: (MARKER

Softkey in the source (MENU). Allows selection of the number of measurement
points in a sweep: 3, 5, 11, 21, 51, 101, 201 (default), 401, 801, or 1601, As
the number of points increases, frequency resoiution increases and sweep
speed decreases.

See “To Reduce the Number of Measurement Peints” in Chapter 5 for
information on how the number of measurement points selected can affect
VOur measurements.

Softkey in clock format menu. Formats the real-time internal clock to display
the number of the month (for example, 03 for March).

Access Keys: (SYSTEM OPTIONS)
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Softkey in reflection cal menu for starting & user-defined reflections
calibration.

See “To Perform A Reflection Calibration” in Chapter § for more information.

Access Keys:

¢ Softkey in (SYSTEM OPTIONS) menu. Pisplays five screens of channel settings,
cal kit definitions, instrument seftings, and instriment configuration,
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- {Option 1C2, IBASIC, only) Softkey in secure menu. Use with caution:
- secured program lines can not be listed, seen, or edited.

" See the HP Instrument BASIC User's Handbook for more information.

Access Keys: (SYSTEM OPTICNS

: Softkey in define printer menu. Sets printer to print hardcopy so that paper

is oriented with shorter edge at to
defauit setting, and toggles with

Access Keys: D

ger edges at sides. Portraif is the

.~ Softkey in amplifier and measurement menus, suitable for power

T measurements.

See “Making a Power Measurement” in Chapter 3 for an example power
measurement.

Access Keys: (BEGH

Hardkey in SOURCE area. Sets the power level of the internal RF source and
turns it on and off. Also allows setting of parameters for power sweep,

T Softkey in menu. This softkey turns on a power sweep mode that is

used to characterize power-sensitive circuits. In this mode, power is swept

. at a singdle frequency. The start- and stop-power values are selectable under

the (POWER) key. This feature is convenient for such measurements as gain
commpression or automatic gain control (AGC) slope.

The sparn of the swept power is limited to being equal to or within one of the
seven pre-defined power ranges.

Power sweep is independent of level. Use this function with frequency CW
mode ondy. '
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Hardkey in SYSTEM area. Pushing this key returns the analyzer to a known
state. See Chapter 14 for a complete list of preset state default parameters.

can also be used in the event that vour analyzer system locks up, or
you receive an “Unrecoverable error.” If this should happen, cycle the power
on the analyzer, and press the key several times while the analyzer
is booting up. (The key must be pressed at least twice after you hear
the double beep. Then, follow the on-screen instrictions.

Scftkey in more printer menu. Sets print width (printing space) in mm.

' See “Connecting and Configuring Printers and Piotters” in Chapter 4 for more
mformation.

Access Keys: (HARD COPY) |

Softkey in more printer menu. Sets printer resolution in terms of dots per
:f inch. Check printer manual for appropriate setting, Default is 96 dots per
* inch.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information on printer resofution. :

Access Keys: (HARD COPY) ]

(Option 1C2, IBASIC, only) Softkey in menu. Displays menu to
save, re-save, recall programs, or save a program as an autostart {AUTOST)
program,

See the HP strument BASIC User’s Handbook for more information.

Softkey in menu. Leads to the power sweep ranges menu. There are
7 predetermined power ranges to choose from.

See
Swe

entry in this chapter for more information on the power
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Softkey in narrowband internal menu. Selects tuned receiver type of
measurement of input R (reference signal).

See “Measuring Devices with Your Network Analyzer” in Chapter 3 for
information on receiver Inputs.

Access Keys: (CHAN 1) or (CHAN 2) -

Softkey in broadband internal menu. Selects diode detection type
measurement of input R* (broadband internal reference signal}.

See “Measuring Devices with Your Network Analyzer” in Chapter 3 for
information on receiver inputs.

Access Keys: (CHAN 1) o7 [CHAN 2]

i (Option 1C2, IBASIC, only) Softkey in programs menu. Displays character
- enfry menu to re-title program and save it to memory or disk.

" Gee the HP Istrument BASIC User’s Handbook for more information.

Access Keys: {SAVE RECALL

Softkey in menu. Displays character entry menu to re-title file
and save it to memory or disk. Also can be used when saving a file for the
first time if you wish to give the file a specific name, rather thar having the
analyzer automatically name it.

(Option 1C2, IBASIC, only) Softkey in IBASIC edit menu.

Access Keys: (SYSTEM OPTIONS]




{Option 1CZ, IBASIC, only) Softkey in programs menu. Recalls to the network
: analyzer a program from internal memory, internal disk, or external gisk.

" See the HP Instrument BASIC User’s Hondbook for more information.,

Access Keys: (SAVE RECALL

1 Softkey in menu. Recalls instrument state files (not plot files)
. from internal memory, internal disk, or external disk.

© See “Saving and Recalling Measurement Resualts” in Chapter 4 for more
information.

- Softkey in raenu. Sets the value of the reference line. The reference
- value is noted on the screen as “Ref”.

- Softkey in menu. Sets the position of the reference line from the
. top of the graticule (10) to the bottom (0) or in between. Default position is
middle (5).

See Figure 2-3 in Chapter 2.

Softkey in amplifier, filter, broadband passive, mixer, measurement, and
calibration menus. Selects forward reflection type of measurement. Power is
output from the RF OUT port and also measured there,

See “Measuring Reflection Response” in Chapter 3 and “o Perform a
Refiection Calibration” in Chapter 6 for more information.

Access Keys: (CHAN 1) or {CHAN 2) or (BEGIN) or (CAL )

Softkey in directory utilities menu. First highlight the imtended directory,
:1 then press Deletes empty directories only.

" See “To Use Directory Utilities” in Chapter 4 for more information.

Access Keys: (SAVE RECALL
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Softkey in file utilities menu. Displays character entry menu to rename the
highlighted file.

See “Other File Utilities” i1 Chapter 4 for more information.

Access Keys: (SAVE RECALL

Softkey in transmission cal menu. A measurement calibration that corrects
for frequency response errors. Frequency response errors are signal changes
as a function of frequency.

See Chapter 6, “Calibrating for Increased Measurement Accuracy” for more
information.

Access Keys: :

This calibration remmoves the same frequency response errors as the response
calibration. In addition, it effectively removes the isolation errors in

© transmission measurements, Isclation errors result from leakage between
signal paths (crosstalk).

See Chapter 6, “Calibrating for Increased Measurement Accuracy” for more
information.

Access Keys:

Softkey in menu. Clears the running average and restarts it with the
next sweep.

See “To Reduce the Receiver Noise Floor” in Chapter 5 for information on
averaging.




Heferance

R

:3: Softkey in several menus such as the calibration menus, the hardcopy merus,
. and the external CRT adjust meniu,

“7 1. If this key is pressed in the transmission, reflection, and AM delay
catibration menus, the default measurement calibration becomes the
active calibration. This calibration is originally performed and stored in
non-volatile memory at the factory by performing ar adjustment test. It
is a full frequency span cal of 401 points. When selected, it erases a user
defined cal, if any.

See Chapter 6 for more information on measurement catibrations.

2. If this key is pressed in the hardcopy menus, it resets parameters such as
addresses, baud rates, handshakes, color, pens, resolution, and margins to
predetermined values.

See “Printing and Plotting Measurement Resulis” in Chapter 4 for more

information on using the (HARD COPY]) mentus,

8. If this key is pressed in the external CRT adjustment menu, it restores the
defantt CRT timing values. '

Softkey in marker math menu. Measures both the passband and stopband of
- a filter in one sweep.

" See “To Use Marker Math Functions” in Chapter 4 for more information.

Access Keys:

" Softkey in menu. Turns the internal RF source off and on. Default is
-~ ON.

Softkey in set clock menu. Rounds off seconds to nearest minute. Rounds
down with Iess than 30 seconds; rounds up to next minute with more than
30 seconds.

Access Keys: (SYSTEM OPTIONS)

- {Option 1C2, IBASIC, only) Softkey in IBASIC rnenu that starts a program.

See the HP Imstrumment BASIC User’s Handbook for more information.

Access Keys: (SYSTEM OPTIONS)
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Softkey in define save menu. Selects which channel’s (1 or 2) trace data is to
be saved in ASCII format for output. Can be used with spreadsheets,

See “Saving and Recalling Measurement Results™ in Chapter 4 for more
information.

Access Keys: {SAVE RECALL

| (Option 1C2, IBASIC, only) Softkey in programs menu. Titles the current

program AUTOST and saves it to memory or disk as set by
At power-up, the network analyzer searches the internal non-volatile disk and
the internal fioppy disk for an AUTOST (auto-start) file, foads it, and executes
it if present.

Access Keys: (SAVE RECALL

Softkey in Save ASCH menu. Selects channel | measurement data to be
saved as ASCI data. This data can be imported into a spreadsheet or word
processing program.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL

Softkey in Save ASCI menu. Selects channel 1 measurement data to be
saved as ASCI data. This data can be imported into a spreadsheet or word
processing program.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALLY L
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(Option 1C2, IBASIC, only) Softkey in programs menu. Saves the current
program to memory or disk.

- See the HP fnstrument BASIC User's Handbook for more information.

Access Keys: (SAVE RECALL

Hardkey in SYSTEM area of front panel. Displays menus to save, title, define,
and recall states and programs: rename, delete, and copy files; and select,
configure, and format disks.

See “Saving and Recalling Measurement Results” in Chapter 4 for examples.

 Softkey in menu. Saves information to memory or disk,
¢ automatically naming the file “STATE#.”

 See © Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Hardkey in CONFIGURE area of front panel. Allows changing of scale
per division, and reference level and position for optimum viewing of
measurements.

See “Entering Measurement Parameters” in Chapter 2 for more information
on using the (SCALE) functions.

- Softkey in menu. Sets the value of vertical divisions of graticule. For
- example, if the scale/div is 10 dB, each graticule line is 10 dB higher than the
one below.

. Softkey in target search menu. During a target search, moves the active

. marker to the left (lower frequency) to the first occurrence on the data trace

. where the amplitude equals the target value. That first occurrence may be an
actual data point or an interpolated value.

See “To Use Marker Search Functions® in Chapter 4 for an example of how to
use the target search function.

Access Keys: (MARKER)
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Softkey in marker search menu. With tracking on, disables searching for
" maxitnum, minimum, target value, bandwidth, or notch.

See “Using Markers” in Chapter 4 for more information on using marker
search functions.

Access Keys: (MARKER

: Softkey in target search menu. During a target search, moves the active
marker to the right (higher frequency} to the first occurrence on the data
trace where the amplitude equals the target value. That first occcurrence may
be an actual data point or an interpolated value.

See “To Use Marker Search Functions” in Chapter 4 for an exampie of how to
use the target search function.

Access Keys:

Softkey in clock format menu. Toggles on and off the seconds annotation that
is displayed or printed as part of the clock.

Access Keys: {SYSTEM OPTIONS

(Option 1C2, IBASIC, only) Softkey in utilities menu. HEnables user to define
part or all of a program by start and end lines. Once secured, the defined
lines can not be listed, seen, or edifed.

See the HP Instrument BASIC User’s Fondbook for more information.

Access Keys: (SYSTEM OPTIONS

Softkey in select copy port ment. Selects the hardcopy port device
highlighted in the select copy port list.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD COPY]) -
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Softkey in character entry menu. Adds the character selected by the pointer
. to the end of a title or file name.

- (Option 1C2, BASIC, only) Softkey in insert line and insert character menus.
¢ Adds character or word selected by pointer to an IBASIC program.

Access Keys: (SYSTEM OPTIONS) |

Softkey in menu. Displays menu to select the hardcopy output
device and its operating parameters. Defauit settings (not affected by preset)
are HP printer, PCL language, parallel port. Use ont panel knob or
arrow keys to highlight the device, then press

NOTE

"Hardeopy Address” applies only to HP-B devices; “Baud Bate” “Xon/Xoff" and "OTR/DSE” apply only
1o serial davices.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Softkey in menu. Displays menu to select type of disk or

© memory location to save to or recall from: internal non-volatile memory,
© internal volatile memory, built-in 3.5” disk, or external disk. Also allows
configuration of external disk and internal non-volatile memory.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information,
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Softkey in (SYSTEM OPTIONS) menu. Displays menus
includging displaying instrument information {see

See the Service Guide for more information.

Softkey in service menu. Displays menu of service functions.

See the Service Guide for details.

Softkey in the system configure menu, Displays menu to set real-time
internal clock of network analyzer and its format.

Access Keys: {SYSTEM OPTIONS

Sofikey in set clock menu. Use this key to set the day of the month,

Access Keys: (SYSTEM OPTIONS] 5

Softkey in set clock menu. Use this key to set the hour value on the clock.

Access Keys: (SYSTEM OPTIONS) |

Softkey in set clock menu. Use this key to set the minute value on the clock.

Access Keys: (SYSTEM OPTIONS

Softkey in set clock menu. Use this key to sef the month.

e
NOTE

When selecting the menth, you will always inout a number that corresponds to the menth desired. If
the clock format is set to “alpha,” however, the dispiayed month will be a three letter abbreviation
{such as Mar for Marchl.

Access Keys: (SYSTEM OPTIONS)
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ers numbers to items to be plotted (like traces, graticule, etc.). In color setting,

different items can be plotted with different pens. In moncchrome setting, all
items are printed with the same pen.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: {HARD COPY) 1

Softkey in set clock menu. Use this key to set the year on the clock.

Access Keys: {SYSTEM OPTIONS)

© Softkey in title and cl
© the title area when

5 the title area when

Access Keys: (DISPLAY) -

Softkey in the configure RAM disk menu. Displays a message box that shows
the total memory available and the current memory allocation for the internal
- non-volatile RAM disk,

Access Keys: [SAVE RECAEL

Softkey in trigger memui. Immediately stops the current sweep, takes one
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(EARDKEY)

-‘tkey Softkey in the system config menu. Displays a pop-up message with a
o description of softkey sequencing and softkeys to enable or disable the
¢ auto-step function.

See “Measurement Setup and Control with Fast Recall” in Chapter 7 for more
informagion.

Access Keys: (SYSTEM OPTIONS ) BYs

. Softkey in character entry menu. Adds a blank space to a title or filename.

Softkey in menu. Used in conjunction with ¢ Selects
the frequency span of source. When selected, it changes he frequency
antotation from start/stop to center/span.

See “Entering Measurement Parameters” in Chapter 2 for more information.

Softkey in more display menu. Toggles the display mode between split
(channel 1 on top, channel 2 on the bottom) and full (both channeis on full
. screen).

See “Entering Measurement Parameters” in Chapter 2 for more information.

Access Keys: (DISPLAY

' Softkey in spur avoid options menu. If this option is selected, the analyzer
switches between the default and an alternate configuration during a sweep
to avoid spurs.

NOTE

Sweeptime usually increases when this option is selected.

See “Reducing Trace Noise” in Chapter b for more information,

Access Keys: (MENU} S
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f: Softkey in source {MEnU). Displays selections for spur avoeidance: dither, spur
© avoid, or none,

(Option 100 only)Softkey in reflection or cable menu. Sets up the analyzer to
perform structural return loss (SRL) measurements. See your User’s Guide
Supplement for Option 100 for information.

;_f (Option 1C2, IBASIC, only) Softkey in utilities menu.

. Access Keys: (SYSTEM.OPTIONS

Softkey in two menus: (FREQ) and {HARD COPY).

1, In menu, sets the start frequency of source, Minimum freguency is
300 kHz. When start is selected, the other frequency parameter is stop.

See “Entering Measurement Parameters” in Chapter 2 for more
information.

2. In ment, starts print or plot as set in select copy port menu.

See “Printing and Plotting Measurement Results” in Chapter 4 for more
mformation.

(Option 1C2, IBASIC, only) Softkey in secure menu.

# See the HP Instrument BASIC User’s Hondbook for more information.

£ Softkey in (FOWER) m

ts starting point (in dBm) for a power sweep

. measurement. in menu must be selected before
© setting the start and stop power points.

See

. entry in this chapter for more information on the power
sweep
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Softkey in marker math menu. Measures a user-defined segment of a
measurement trace and calculates the freguency span, mean, and standard
deviation of the ampiitude response, and the peak-to-peak ripple.

See “To Use Marker Math Functions” in Chapter 4 for more information.

Access Keyvs: (MARKER

(Option 1C2, IBASIC, only) Softkey in IBASIC menu. When a program is
ready to run, this softkey steps through the program one line at a time. Good
de-bugging tool.

See the HP Instrument BASIC User’s Handbook for more information.

Access Keys: (SYSTEM OPTIONS) -

Softkey in menu. Sets the stop frequency of source. Maximum
frequency is 1.3 GHz for HP 87118 and 3.0 GHz for HP 8713B.

Softkey in menu. Sets stopping point {in dBm) for a power sweep

reasurement. in menu must be selected before
setting the start and stop power points.

See |
sweep function.

- entry in this chapter for more information on the power

Softkey in update correction constants menu. Writes a copy of CC data from
internal volatile RAM to a disk. This function is used to make & backup copy
of CC data.

See the Service Guide for more information.

Access Keys: (SYSTEM CPTIONS}

Softkey in update correciion constants menu. Writes a copy of CC data from
- internal volatile RAM to EPROM. This function is used so that current GC
data is not lost when power to the analyzer is turned off.

See the Service Guide for more information,

Access Keys: (SYSTEM OPTIONS)
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Hardkey in SOURCE area of front panel. Displays menu to select automatic
sweep time (fastest possible), manual sweep, alternate sweep, or power
sweep.

' Softkey in menu. Sets the sweep time from fastest possible to three
- days (259.2 ks); overrides auto sweep time. Fastest possible sweeptime
varies, and depends on other analyzer settings.

See Chapter 5, “Optimizing Measurements” for more information on sweep
timne,

 Softkey in menu. Sets the network analyzer to sweep as fast as
- possible (automatic) or at the sweep tirae of your choice (nanual).

" See Chapter 5, “Optimizing Measurements” for more information on sweep
time.

 Softkey in menu. Displays the data formatted as SWR (standing
" wave ratio).

Softkey in the menu. Digplays menu to set bandwidth of IF filters in
receiver section of network analyzer.

" See “To Reduce the Recejver Noise Fioor” and the table below for more
information on system bandwidth.

System BW | Dynamic Range | Sweep Speed | Approximate BW
Wide low Fastest 6500 Hz
Madium ldefault] | Medium Fast 310 Hz
Narrow High Slow %0 Hr
Fing High Slowest 16 Hz
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m Softkey in (SYSTEM OPTIONS) menu. Displays menu to adjust clock setting, set
. beeper volume, and adjust external CRT settings.

1. Softkey in HP-IB menu. Makes the network analyzer the system controller of
. the HP instrument bus. Required mode for interfacing with HP-IB peripherals
U (printers, plotters, and disk drives). Also required by IBASIC to talk to HP-1B
peripherals. This operation mode is not selectable with another active
controller on the bus.

See the Prograrmer's Guide for more information,
G

Access Keys: (SYSTEM OPTIONS) B

(sYSTEM OPTIONS ) Hardkey in SYSTEM area of front panel.
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T Softkey in HP-IB menu. HP-TB mode normally used for remote (computer)
control of the network analyzer. The computer can designate the network

¢ analyzer as talker or listener. The network analyzer cannot talk directly with
other peripherals in this mode uniess the computer establishes a data path for
it.

Access Keys: (SYSTEM OPTIONS]

Softkey in marker search menu. Displays menu to set target search value,
. search left, or search right.

: See “Using Markers® in Chapter 4 for more inforrmation.

Access Keys: (MARKER

Softkey in target search menu. Sets value of target sought by
Default value is —3 dB.

NGTE

Since markers are continuous but frequency points are discrete, target values may be interpolated.

See “Using Markers” in Chapter 4 for more information.

Access Keys: [MARKER
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Softkey in service menu, Displays menu to perform tests, including self-tests,
and adjustments.

" See the Service Guide for information on tests and adjustments.
- Softkey in title and clock menu. Used to show the titie (if any)} and date/time
on the display and/or on a hardcopy output.

" Access Keys: ::'f

- or (HARD COPY

Softkey in more display menw. Displays menxu to display and edif screen title
- and display clock.

Access Keys: (DISPLAY

Softkey in more printer menu. Sets top margin of printout (non-printing
space) in rum, Minimum setting is 0.00 mm (default); maximurn setting is
200.00 mm,

Access Keys: (HARD COPY

'-;: Softkey in set pen numbers menu. Sets pen number assignment for data
trace 1 on hardcopy, Different pen numbers can represent different color or
width pens.

See "Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: {HARD COPY

Softkey in set pen numbers menu. Sets pen number assignment for data
trace 2 on hardcopy. Different pen numbers can represent different color or
width pens.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD COPY

10-69




HARDKEY
T

Reference

2 Softkey in define grapl
- data when Gra

Access Keys: (HARD COPY) §

enu. When on, prints or plots measurement trace
P s selected.

= Softkey in marker search menu. When tracking is on, the marker-to-max,
.. marker-to-min, bandwidth, target search, and notch functions are updated
with each trace. When tracking is off (default setting), the functions are
performed only once, when selected.

See “Using Markers” in Chapter 4 for more information.

Access Keys:

Softkey in amplifier, filter, broadband passive, measurement, and calibration
menus. Selects ratioed forward transmission type of measurement, or
transmission calibration selections.

See “Measuring Transmission Response” in Chapter 3 and “To Perform a
Transmissien Calibration” in Chapter 6 for more information.

Softkey in source (MENU}. Displays menu with choices for triggering the
analyzer. The analyzer can be triggered continuously (default setting) or once.
it can be triggered internally (defauit setting), externally, or externally cne
frequency point at a time.

Softkey in trigger menu. Displays menu for choice of internal or external
= lriggering.

Access Keys: (MENU
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. Softkey in service menu. Dispiays a menu to store correction constants to
disk or memory, or load them from disk.

" See the Service Guide for more information.

(Option 1C2, IBASIC, only) Softkey in IBASIC display menu. Displays the
IBASIC program on the upper half of the screen and measurement data on the
lower half. :

Access Keys: (SYSTEM OPTIONS :

(Option 1€2, BASIC, only) Softkey in ment.

See “The User BEGIN Function” in Chapter 3 for more information.

1. Softkey in the softkey sequencing menu. Enables the softkey auto-step
.- capability when a switch is connected to the USER TTL IN/OUT rear panel
T conmector,

See “Measurement Setup and Control with Fast Recall” in Chapter 7 for more
information.

Access Keys: (SYSTEM OPTIONS] |

(Option 1C2, IBASIC, only) Softkey in IBASIC menu. Enables user to clear
program, set merory size, or secure programs.

See the HP mstrurment BASIC User’s Handbook for more informnation.

Access Keys: (SYSTEM OPTIONS) .
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] . Softkey in external CRT adjustment menu. CRT timing adjustment for use
with external monitors. Also affects network analyzer’s internal CRT. Defauit
¢ getting is 622.8 usec.

See “BNC Connectors” in Chapter 8 for more information.

Access Keys: (SYSTEM OPTIONS) £

Softkey in external CRT adjustment menu. CRT timing adjustment for use
. with external monitors. Also affects network analyzer's internal CRT. Default
o setting is 16.6 msec.

See “BNC Connectors” in Chapter 8 for more information.

Access Kevs: (SYSTEM OPTIONS)

Softkey in select disk menu. Selects the analyzer's internal volatile RAM as
. the place where information will be saved to or recalled from.

Any information stored on the volatile RAM disk will be lost if the analyzer’s

CAUTION power is furned off,

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALE
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ide Softkey in the system bandwidth menu. This is the widest system bandwidth
= gvailable. (Medium is the default system bandwidth.)

' See Chapter 5, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys:
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Softkey in broadband external menz. Selects diode detection type of
measurement with an external detector connected to the EXT DET X-INPUT
on the rear panel,

Access Keys: (CAAN 1) or (CHAN 2) 1

Softkey in broadband external menu. Selects measurement of the ratic of
external detectors at inputs X and Y.

Access Keys: (CHAN 1) or (CHAN 2) |

Softkey in select copy port menu. A software handshake for some serial
devices. Toggles with

Access Keys: (HARD COPY]
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Softkey in broadband external menu. Selects diode detection type of
measarerment with an external detector connected to the EXT DET Y-INPUT
on the rear panel.

Access Keys: (CHAN 1) o7 (CHAN 2]

Softkey in more display menu. Toggles annotations to left of graticule on and
- off: reference line indicator, graticule values, etc.

NOTE

Graticule values ars fimited to four characters including “” and “—". If ary graticule value exceeds
four characters, ali values are blanked. For example 23.46 blanks the values; it is not truncated as
23.4 or rounded up as 23.5. Similarly —1.23 blanks the graticute values.

El

Access Keys: (DISPLAY

Softkey in more display menu. Toggies graticule value annotation and values:
in ABS mode, absolute vatue of each horizontal graticule line is indicated; in
REL mode, value of each horizontal graticule is indicated relative to the value
of the reference line.

Access Keys: (DiSPLAY

19-75




HARDKEY] /

Softkey in broadband external menu. Selects measurement of the ratio of the
" external detectors at inputs Y and R*

Access Keys: (CHAN 1) or (CHAN 2]

Softkey in broadband external menu. Selects measurement of the ratio of the
" external detectors at inputs Y and X.

Access Keys: (CHAN 1) o7 (CHAN 2) 1

- Softkey in clock format menu. Formats the real-time internal clock to display
' time as Year-Month-Day Hour:Minute.

Access Keys: (SYSTEM OPTIONS] ¥

YYYY-MM-DD HH:MM
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System
Specifications

Specifications and Characteristics

The specifications and characteristics in {his section describe the system
performance of the analyzer. The system is defined as the network analyzer
itself {(which includes a built-in transmission/reflection test set) and the
following:

A calibration kit — either HP 85032E (50 @) or HP 85036E (75 ©)

A test port cable — either HP part number §120-6469 (50 ©) or
HP part numbper 8120-6468 (75 Q)

Specifications describe the instrument’s warranted performance over the
temperature range of 25° & b °C, unless otherwise stated.

Supplemenial characteristics (indicated by italics) are typical, but
nonwarranted parameters, intended to provide information useful in applying
the instrument.

Dynamic Range

Receiver dynamic range is calculated as the difference between the maximum
receiver input {evel and the receiver’s noise floor. Systern dynamic range
applies to transmission narrowband measurements only, since refiection
measurements are limited by directivity.

Nuoise floor is specified as the mean of the noise trace ag specified CW
frequencies. A signal at this level would have a signal/noise power ratio of

3 4B, Noise floor is measured with the test ports terminated in loads, response
and isolation calibration, 15 Hz IF bandwidth, 0 dBm test port power and

no averaging. Dynamic range specifications are listed later in the “Receiver
Specifications” section of this chapter.
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Specifications and Characteristics

Measurement Port Specifications

The following specifications describe the residual system uncertainties. These
specifications apply after a user calibration has been performed and with an
environmental temperature of 25 £5° C, with less than 1° C deviation from
the calibration temperature.

Measurement Port Specifications

Parameter HP 8711B HP 87138

Directwity 40 dB 40 48
Souree Mawh (Refll 20 ¢B 20 dB
Source Mateh {Trans/

> 1 itz to 1300 Mz 1448

300 kHz to 1300 MHz 23 df

1300 MHz to 3000 WAz 20 df
{oad Mateh

300 kHz to 1300 MHz 18 48 20 d8

1300 fHz to 3000 MHz 18 4B 18 o8
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Instrument Specifications and Characteristics

Specifications describe the instrument’s warranted performnance over the
temperature range of 25° & 5 °C, unless otherwise stated.

Supplemenial characteristics (indicated by italics) are fypical, but
nonwarranted parameters, intended to provide information useful in applying
the instrument.

Source Specifications

Frequency
Range
HP 87118 300 kHz 1o 1300 MHz
HP 8713B 300 kHz to 3000 MHz
Resolution
1He
Stability
5 ppm at 010 85 °0
Accuracy
45 ppm a1 25 °C 5 °¢
<1 Hz at 10% change in fine voltage




Specifications and Characteristics

Instrument Specifications and Characteristics

Gutput Power

Resofution!

0.01 4B

Level Acslsracyl

+10 ¢B
+15 dB |Option 1£C7
+2.0 dB 10ption 1E13

+3.0 dB {Options 15C ang 1123

1 Alf powar characteristics for HP 87138 analyzers with eption 1EC (75 ohm ports) are typical abave 2000 MHz

2 75 ohm test paris
3 AMtenuator option

Maximum Specified Test Port Power

Fraguency HP 8711B {Sni}1 HP 87138 (Std}|
<1000 MHz +16 dBm +10 dBm
> 1000 MHz +13 dBm +10 dBm

1 This value witi change deperding upen the options installed in your analyzer. See “Determining Test Port Power” to determing the maximum tast pert power

autput for your particular instrument

Minimum Test Port Power

Analyzer HP 87118 (Std) HP 87138 (5td)
Standard? -0 4Bm —5 dBm
Gptian 1E1 ~60 ¢Bm —B0 dBm
{Atienuator]

1 This valus will change dopending upon 1he optiens installed in your analyzer. See "Determining Test Port Power” to determine the minimum test port power

putput for your particular ingtrument

11-5




Determining Test Port
Power

Spesifications and Characteristics
Instrument Specifications and Characteristics

The maxirmum test port power gutput of your analyzer depends upon the
options that are installed. If you have a standard instrument with no options
mstalled, then the values in the table preceding this note apply to your
analyzer, Otherwise, use the following table to determine your instrument’s
maximum test port power:

Ogtion HP 87118 HP 87138
1E1 subrract 1 dB | subtract 1 dB
{Attenuator)
1tC subtract 3 dB | subiract 3 dB
{75 ohm}
DA or 1DB subtrect 2 ¢8| subwact 4 dB
(AN delayl

For each option installed, subtract the indicated amount from the maxirmum
and minimum powers stated in the standard tables. For example, if you have
an HP 8713B with options 1EC and 1DB installed, vou would subtract a total
of T dB from the standard values found in the tables to gef a final correct
maximum output of 3 dB for your analyzer, and - 12 dB for the minimum
output power. However, the minimum output power for any analyzer with
option 1E1 (attenuator) is —60 dBm, regardless of other options installed.

If you are not sure which options (if any) are installed in your analyzer, press

{SYSTEM OPTIONS : for a display of the options
instalted.

Source Harmonics {measured at +7 dBm”}

Frequency HP 87118 HP 87138
<1 MHz <--720 dBe < —30 dBc
>1 MHz <30 dBs <30 dBc

* The “measured &1’ valus depends on your analyzer's option configuration. Stendard instruments are measured at +7dBm, Subtract the
amountist shown in “Determining Test Port Power” from +7 dBm to determine the “messured at” velue for your particular analyzar,
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Specifications and Characteristics
Instrument Specifications and Characteristies

Signal Purity
Parameter HP 8711B HP 87138
Nonharmonic Spurious
>80 kHz from carrier
<[ fiHz < =20 dBe < 30 d8c
>7 Mz < 30 dBe <30 die
<50 kHz from carrier <75 dfe < 75 (e
Phase noise™ — 70 dBeitz — 67 dBoiHz
Resitfus! AM? <50 dBe <50 dBe
Residual FIf° < 1.5 kHz peak < 1.5 kHz peak

1 at 10 kHz sffsat
2 in 100 kHz bandwidth
330 Hz 10 15 kHz




Specifications and Characieristics
Instrement Specifications and Characteristics

Receiver Specifications

Frequency Range

Type of Detection HP 87118 HP 87138
Narrowwband 0.3 1o 1300 MHz 0.3 to 3000 MHz
Broadband 10 to 1300 MHz 10 1o 3000 MHz
Dynamic Range
Frequency HP 87118 {58 ohm) HP 8711B {75 ohm) HP 2713B {50 ohm) HP 87138 (75 ohm)
Narrowband
<5 WHz >80 dg* >57 482 >100 ¢8> >47 48%
>5 MHz >100 dg° >87 dg* >100 483 >97 4%
Broadpand
Al 66 dB® >63 di® 66 df° > 63 J5°
T +10 10 —50 dBm
2 +10 1 —47 d8m
3 +10 1o —20 dBm
4 +10 1o —87 dBm
5 +16 to —50 d8m
& +16 19 —47 d8m
Maximem Input
Type of Detection HP 87118 HP 87138
narrowhand* + 10 dBm +10 4Bm
broadband? +18 4Bm +18 dBm

1 at 0.5 dB compressien
2 at (.55 dB compression
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Specifications and Characteristics
Instrument Specifications and Characteristics

Damage Level: +20 dBm or £25 Vdc

Receiver Dynamis Dynamic Accuracy (narrowband) at 30 MHz

Accuracy (narrowhand) Reference Power Level: -20 dBm
) i
25 {
§
£
§
-2
0 7
T i
2 1.8 l
g r
1
4
#
05 & ,/
e Pl s
R & P
0 1 ™1 LI | I T LI —
10 5 0O +B 10 -15 -20 -25 -B80 -85 -40 -45 -50 -55 -60 85 7O 75 -840 -85 -00 -95-100

input Power Level: (dBm)

Legend

e wonn P 87118

HP 87195  mor——

pOGEBDL_¢

Figure 11.1. Heceiver Bynamic Accuracy {narrowhand)
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Specifications and Characteristics
Instrument Specifications and Characteristics

Absolute Powver Absolute Power Accuracy (broadband} at 30 MKz
Accuracy (broadband] 0 -47
1.5
o
=
8 1.0
i
55
0.5 [l
+18 10 0 10 -20 -30 20 45 50
Input Power (dBm)
f - Legend
i B0 oM nomoswseessmin arasns s 750hm
(Cption 1EC)
po6B4L ¢
Figure 11-2. Absolute Power Accuracy (broadband)
Frequency Response
{hroadband)
Typical Frequency Response (broadhand}
HP 87118 HP 87138
+05 4B =10 dB

Total Powver Accuracy

Total Power Accuracy = Absolute Power Accuracy + Frequency Response
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Instrument Specifications and Characteristics

{ncertainty (dB)

4

Typical Measurement Uncertainty

The following graphs show the typical measurement uncertainty for the
HP 8711B and HP 8713B. The assumptions made to generate these curves

were:

For transmission uncertainty, the DUT is assumed to be well-matched.

For reflection uncertainty, the DUT is assumed to be lossless.

Power
Power

0 dBm for reflection measurements

- 20 dBm for transmission measurements

Typical Transmission Magnitude Uncertainty

iV .18

- 1B

.14
a2

.

BB

Uncertainty {lin}

B4

a2

=1 ~ 3¢

-3

Transmission Gain/Loss

]

poGTEb ¢

Typical Reflection Magnitude Uncertainty

4

Reflection Coefficient

poBBib ¢
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Instrument Specifications and Characteristics

AN Delay (Options 1DA
and 1DB]

Delay Specifications

Aperture: 55.56 kHz
Resolution: 1 ns/division

Accuracy: +£4 ns (specified at 0 dBm, 16 averages, well-maiched device,
normalized)

Delay Range: 30 psec (9000 m)
Amplitude Range: - 10 to + 13 dBm

Typical AM Delay Aceuracy (calibrated at + 10 dBm)}

Power Delay
1 +13 dBm +10 ns
— 10 16 0 dBm +20 ng

Display Characteristics

Amyglitude

Display Resolution

3.01 dB/division

Marker Reference Level Range: =500 4B

Resolution: 0.071 dB
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General Characteristics

Front Panel Connectors

RF Connectors Connector Type: Type-N female
Nominal Impedance: 50 @ (standard), 75 @ (Option 1EC)

Probe Power +15 V, 200 mA
12,6 V, 150 mA

Rear Panel Connectors

External Reference Freguency: 10 MHz
Level: » —b dBm
Impedance; 50 Q

Auxiliary Input Calibrated range: £10 V
Accuracy: (3% of reading + 20 mV)
Damage Level: >15 Vdc

Externatl Trigger This rear panel female BNC connector aliows external triggering of a sweep.
When the TTL level is pulled high, a sweep is triggered. When the TTL level
is pulled to ground, the sweep is inhibited.
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Limit Test Qutput

Video Quiput

HP-1B

Parallel Port

RS-232

DIN Keyhoard

Ling Power

User TTL Input/Butput

X and Y External
Detector inputs

Specifications and Characteristics
General Characteristics

This connector outputs a TTL signal of the limit test results. Pass: TTL high;
Fail: TTL low.

This connector provides an RS-343A compatible reultisyne video signal that is
not compatible with EGA or VGA monitors.

Vertical rate: 60 Hz
Horizontal rate: 24.1 kHz
Pixel rate: 33.3 MHz

This connector allows communication with compatible devices inctuding
external confrollers, printers, plotters, disk drives, and power meters.

This 25-pin female connector is used with parallel (or Centronics interface)
peripherals such as printers and plotters. It can also be used as a general
purpose /O port, with control provided by IBASIC and SCPI commands,

This 9-pin male connector is used with serial peripherals such as printers and
plotters.

This connector is used for connecting and using an IBM PC-AT compatible
kevboard for title entry, remote front-panel operation, and for IBASIC
programming {Option 1C2).

47 to 63 Hz
110 V nominal (90 V to 132 V) or 220 V nominal (198 V {o 254 V).
230 VA max.

This conmnector provides a bi-directional open coliector TTL signal that can be
accessed by IBASIC and SCPI commands.

These connectors provide for two external scalar detector inputs.
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Specifications and Characteristics
General Characteristics

Environmental Characteristics

General Conditions RFI and EMI susceptibility: defined by CISPR Publication 11, and FCC
Class B Standards.

ESD (electrostatic discharge): must be eliminated by use of static-safe work
procedures and an anti-static bench mat (such as HP 92175T).

Dust; The flexible rubber keypad protects key contacts from dust, but the
environment should be as dust-free as possible.

Operating Envirenment Indoor use only
Operating teraperature: 0° to 55 °C

Maxtmum relative hureidity: 80 percent for temperatures up to 31 °C
decreasing linearly to 50 percent relative humidity at 40 °C.

Altitude: up to 15,000 feet (4,572 meters)

Kon-Operating Sterage Temperature: —40 °C to +70°C

Conditians Humidity: 0 to 90 percent relative at +65 °C (non-condensing)
Altitude: 0 to 15,240 meters (50,000 feet)
Weight Net: Approximately 21 kg

Shipping: Approximately 35 kg

Cabinet Dimensions These dimensions exclude front and rear panel protrusions.

179 mon H x 425 mm W x 514 mm D
(7.01in x 16.75 in x 20.25 in)
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Specifications and Characteristics
General Characteristics

NETWORK ANALYZER

514 mm
- 425 mm -
,_/
[
=
= X
= T79mm
o =
S =
~—_— B

pob74b

Physical Dimensions
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Warranty

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

Warranty service will be performed at Buyer’s facility at no charge within
Hewlett-Packard service travel areas. Qutside Hewlett-Packard service travel
areas, warranty service will be performed at Buyer’s facility only upon
Hewtett-Packard’s prior agreement and Buyer shall pay Hewlett-Packard’s
round trip travel expenses. In all other areas, products must be returned to a
service facility designated by Hewlett-Packard.

For products returned to Hewlett-Packard for warranty service, Buyer shall
prepay shipping charges to Hewlett-Packard and Hewlett-Packard shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all
shipping charges, duties, and taxes for products returned to Hewlett-Packard
from another country.

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

Limitation of Warranty

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

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

Exclusive Remedies

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

If you should need technical assistance, contact the nearest Hewlett-Packard
sales or service office. See Table 11-1 on the next page,
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Table 11-1. Hewlett-Packard Saies and Service Offices

S FIELD OPERATIONS
Headquarters California, Northern California, Southern Colorado
Hewlett-Packard Co. Hawieti-Packard Co. Hewlett-Packard Co. Hewiett-Packard Co.
19320 Pruneridgs Ave, 301 E. Euslyn 1421 Seuth Manhattan Ave, 24 Inverness Place, East
Cupertino, CA 95014 Mountain View, CA 94041 Fuflerton, CA 82631 Englewood, CO 80112

{800} 752-0800

Georgia

Hewiett-Packard Co.

2000 South Perk

Atlanta, GA 30338

1404} 955-1500

{415} 634-2000
Hiinois
Hawletr-Packard Co.
Place 5261 Toitview Drive

{7081 255-8800

Rolling Meadows, {L 60008

{114} 9988700

New Jersey
Hewlett-Packard Co.
150 Green Pond Rd.
Rockaway, MJ (7866
{207} 586-2400

{303t 648-6512

Texas
Hewlett-Peckard Co,
830 E. Campball Rd.
Richardsan, TX 75081
{214} 2316101

EURGPEAN FIELD OPERATIONS

Headyuarters

Hewiett-Packerd SA.
150, Route du Nam-d'Awril
1217 Meyrin 2/Genava

France
Hewlett-Packard France
1 Avenue Du Lanada

Zone DActivite Da Courtaboeut

Germany
Hawlett-Packard GmbH
Hawlett-Packard Strasse
61362 Bad Homburg vd H

Great Britain

Hewlett-Packard Lid.

Eskdele Road, Winnersh Triangle
Waokingham, Berkshire RG41 5DZ

Switzerlend F81847 les Ulis Cedax Germany England
41 221 7180.8111 Franee {49 8172} 160 |44 734} 896622
{33 1) 69 82 60 80
INTERCON FIELD GPERATIONS
Headgquarters Australia Canada China

Hewlett-Packard Company

3485 Deer Creek

Palo Afto, California, USA

943041318
[415} B57-5027

Japan

Hewlett-Packard Japan, Ltd.
1-27-15 Yabe, Sagamihara
Kansgawa 228, Japan

8% 4271 531317

Road 3141 Joseph Street

161 3} 895-2855

Singapore

150 Beach Road
#78-00 Gatoway West
Singapore 0718

{65} 281-8088

Hewlett-Packard Australia Lid.

Blackburn, Victoris 3130

Hewlett-Packerd Singapore {Pted Lid,

Howiott-Packerd {Canadal btd,
17500 Scuth Service Road
Trans- Canada Highway
Kirkland, Guebec H3J 2X8
Caneds

{514} 697-4232

Taiwan

Hewletr-Packard Tafwan
8th Floor, H-P Building
337 Fu Hsing North Road
Tafpei, Taiwan

{886 21 712-0404

China Hewleit-Packard Company
38 Bel Sen Huan X1 Road
Shuang Yu Shy

Hai Dian District

Beijing, China

{86 1) 2568888
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Clean the CRY

Check the BF Front
Panel Connectors

Preventive Maintenance

Preventive maintenance consists of two tasks. It should be performed at least
every six months—more ofien if the instrument is used daily on a production
line or in & harsh environmens.

Use a soft cloth and, if necessary, & mild cleaning solution.

Visually inspect the front panel connectors. The most important connectors
are those to which the DUT is connected, typically the RF cable end or

the RF IN connector. All connectors should be clean and the center pins
centered. The fingers of female connectors should be unbroken and uniform
in appearance.

If you are unsure whether the connectors are good, gauge the RI' IN and
RF OUT connectors to confirm that their dimensions are correct.

e Ao M2t plANE
A Max = 0.207 in.
€——————— Min = 0.204 in.

poBé4 b c

Figure 12-1. Maximum and Minimum Protrusion of Center Conducter From Mating Plane

12-2




13

Safety and Regulatory
Information




Safety and Regulatory Information

This chapter contains required safety and regulatory information that is not
included eisewhere in the manual.
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Safety Information

Much of the required safety information is distributed throughout this manual
in appropriate piaces. This section contains all required safety inforrnation
that is not included elsewhere in this manual.

Warning Definition

WARNING

WARNING

WARNING

WARBNING

Warnings

Warning denotes a hazard. It calls attention to a procedure which, if not
correctly performed or adhered to, could result in injury or loss of life. Do
not proceed beyond a warning note until the indicated conditions are
fully understood and met.

Warnings applicable to this instrument are:

No operator serviceable parts inside. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.

If this instrument is not used as specified, the protection provided by the
equipment could be impaired. This instrument must be used in a normal
condition (in which all means for protection are intact) only.

For continued protection against fire hazard replace line fuse only with
same type and rating (T 5 A/2560 V). The use of other fuses or material is
prohibited.

This is a Safety Class I product (provided with a protective earthing
ground incorporated in the power cord). The mains plug shall only be
inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor, inside or outside the instrument,
is likely to make the instrument dangerous. Intentional interruption is '
prohibited.
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Safety and Regulatory Information
Safety Information

Caution Definition

CAUTION

Cautions

Cauntion denotes a hazard. It cails atfention to a procedure that, if not
correctly performed or adhered to, would result in damage to or destruction
of the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met,

Cautions applicable to this instrument are:

Always use the three-prong ac power cord supplied with this instrument.
Failure to ensure adequate earth grounding by not using this cord may cause
instrument damage.,

Statement of Compliance

This mstrument has been degigned and tested in accordance with [EC

Publication 348, Safety Requirements for Electronic Measuring Apparatus,
and has been supplied in a safe condition. The instruction docurnentation
contains information and warnings which must be followed by the user fo
ensure safe operation and to maintain the instrument in a safe condition.

Cleaning Instructions

Clean the cabinet using a damp cloth only.
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Safety Information

Shipping Instructions

Always transport or ship the instrument using the original packaging or
comparable,

Instrument Markings

ﬁ The instruction manual symbol. The product is marked with
this symbol when if is necessary for the user to refer to the
instructions in the manual.

CE The CHE mark shows compiiance with Eurcpean Community.
(If accompanied by a year, it is the year when the design
Was Proven. )

CSA The CSA mark is the Canadian Standards Asscciation safety
mark. '
ISM1-A This is a symbol of an Industrial Scientific and Medical

Group 1, Class A product.




Regulatory Information

Notice for Germany: Noise Declaration

LpA < 70 dB

am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 45635 T. 19 (per ISC 7779)

Declaration of Conformity
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Regulatory Information

DECLARATION OF CONFORMITY

according to ISOAEC Guide 22 and EN 45014
Manufacturer's Name: Hewlett-Packard Co.

Manufacturer's Address: Microwave Instrumenis Division
1212 Valiey House Drive
Rohnert Park, CA 948928

USA
declares that the product
Product Name: Network Analyzer
Model Number(s): 87118, 87128, 8713B, 8714B

Product Option(s): . including all options
conforms to the following Product Specifications:

Safety: HEC 348:1978 / HD 401 S1:198t
CSA-C22.2 No. 231 (Series M-88)

EMC: CISPR 11:1990/ EN 55011:1991 Group 1, Class A
IEC 801-2:1984 / EN 50082-1:1992 4 kV AD, BkV AD
JEC 801-3:1984 / EN 50082-1:1982 3 V/m
IEC 801-4:1988 / EN 50082-1:1992 0.5kV Sig. Lines, 1kV Power Lines

Supplementary Information:

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 88/336/EEC.

Rohnert Park, CA  /=/¥#~-%%

Date ixon Browder / Quality Manager

European Cantact Your local Hewlett-Packard Sales and Servios Office or Hewlett-Packard GimbH, Depariment 2G /
Standards Ewurope, Herrenberger Strafe 130, D-71034 Boeblingen, Germany (FAX +48-7031-14-3143)
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Preset State and Memory Allocation

Preset and
Peripheral
States

Preset State

When the network analyzer is preset with the hardkey or SCPI
command “SYST:PRESET”, it sets itself to the pre-defined conditions shown

below.

NOTE
The HP-IB command "#RST” is not the same as "SYST :PRESET".

Key Settings
BEGIN ] key device None
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Preset State and Memery Allocation

MEAS Key Settings
CHAN 1
On/0H On
Measurement Transmissicn
On/off. i
Measurement Transmission
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Preset State and Memory Allscation

SOURGE Key Settings
Start fraquency 0.3 MHz
Stop '?refmennyl 1300 MHz
Stop freguenwz 3000 MHz

Band pass max spans’]”

1299.700 MHz

Band pass max span3’2 2888700 MHz

Fregueney resolution kHz
SWEEP

Swaap typs Freguency

Altarnate sweep Ok

Swaap time Autn [fastest possible]
POWER

Power level § dBm

AF power {On

Powser syvesp Start power 4.0 ¢Bm

Power swweap siop power 1.0 dBm

Trigger souree Internal

Trigger moda Continuous

Number of points 201

Start distance™ 0.00 ft (0.00 m]

Stap distance®

External reference

Spur avoid options

100.0¢ 1 {30.48 m
Gff

Nong

1 HP 87118
2 HP 87138
3 Analyzers with option 100 oaly
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Preset State and Memory Allscation

CONHGURE Key Settings
Scalefdiv 10 dB/div
Refarence laval 0 dB
Reference positian ]
Fullfsplft display Full
Display 1race Data
Graticule On
Y-gxis label state On
Y-axis label mode Absoluts
Tite + Clock off
Clock fitle e Clogk on line 2
Title fine 1 Biank
Title line 2 Blank
Limit Hines off
Markar limits Off
Limit test Off
Previously set limits Celpted




Praset State and Memory Allocation

CONFIGURE Key Settings {continued)

CAL
Active calibration

(etector zero

Last active cal if valid; otherwise, default cal

Autozero

Cal kit Type-N famalg
Onjoff All off
Delta marker state Off
Seerch Off
Bandwidth seerch lavel 3
Noteh search level -
Targat search leval -3
Tracking 0ff
format type ng mag
AVG
Averaging 0ff
Average facter 18
Systern bandwidth Madium
Fault Window* Medium

1 Apalyzors with optien 168 only
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Preset State and Memary Allocation

SYSTEM Key Setiings
Define save Instrument state = On
Cal = Off
Date = Off
Sea “Peripherl State”
(SYSTEM OPTIONS)
Besper voluma a0
IBASIC display™ None

1. Anabyzers with option 102 oaly

14-7




Preset State and Memery Allocation

Peripheral State

When you preset the analyzer with the hardkey or the SCPI
cornmand “SYST:PRESET”, or cycle power, the settings below are saved in
non-volatile memory and thus are not affected. The analyzer is shipped from
the factory with the settings in the following table. These setting will remain
as shown, until changed.

Key Settings

User BEGIN menu 0t

(SAVE REGALL) Key Sattings

Select Disk Non-Val RAM disk
Volatile RAM disk gaarcentE 10%

External Disk Address ]

Extarnal Disk Valume 0

Extarnal Disk Unit 0

IBASIC file type® ASCII

Fast recall 0#

1 Optian 1C2 only

Key Settings

Distance Units® Foet

1 Analyzers with option 100 only
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Presat Statz and Memory Allacation

(SYSTEM OPTIONS) Hey Settings

Anaiyzer HP-IB Addross 18

Power Meter HP-B Address i

Systern Controller Address 21

User TTL input for softksy autosten On

Clogk:
Format YYYY-MM-DD HH:MM:SS
Numeric/Alpha Numerie
Seconds Or

HP-IB:
Status Talkar/Listener
SRt Rggwter i}
ESE Register 0
PSC Hag 1
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Preset State and Memory Allocation

(CERDCGEY) Key Settings

Select Copy Port:
Hardeopy Device HP printer
Printer languaga PeL
Hardeopy Part paraliel
Hardeopy HPB Address 5
Baud Rate 13200
Handshake Xon/Xoft
Define Hardcopy Graph and Marker Table
Defire Graph:
Trece Data n
Graticule On
Annatation On
Marker Symbal On
Title + Clack On
Define Printer:
Mano/Color Monochrome
Orientation Partrait
Auto Feed On
Resoiution 96 dpi
Top Margin 8 mm
lef: Margin 0 mm
Print Width 150 mm 5.8 inl
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Key Settings {continued)

Define Plotter:
Mono/Coler
Auto Fesd
Pen Numbers:

Monachroms
Trace 1
Trace 2
Memary 1
Memary 2
Graticule

Graphics

Monochrome

On

Pen 1
Pen 1
Pen 2
Pen 3
Pen 4
Pen B
Pen B
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Save/Recall Memory Allocation

Before reading this section, please refer to “Saving and Recalling
Measurement Results,” in Chapier 4 for an overview of the Save/Recali
functions.

This section provides details on the size of Save/Recall instrrnent state files.
Since disks have limited storage capacities, it is often important to know how
many instrument state files will fit on a disk, and how to reduce the size of
each file in order to maxinuize storage.

Types of Storage Disks

The analyzer is capable of saving complete instrument states for later
retrieval. It can store these instrument states to any one of the following:

Tahle 14-1. Bisk Capacities

Pisk Capacity
internal noa-volatile RAM disk over 400 KB
Internat volatile RAM disk® over 200 KB te 2.0 MB
Interaal 3.5 ° foppy disk 1.44 MB
External HP-1B disk drive dapends on type of disk; refer 1o
the disk drive manuat.

1 Expandable by adding SIMM DRAM {See the Serviee Guids for details)

The non-volatile RAM disk is powered by a battery, to provide short term
storage of data when the analyzer is not connected to ac power. With
this battery protection, data can typically be retained in memory for
approximately 250 days at 70 °C and for more than 5 years at 25 °C.

The number of files that can be saved to disk is limited by the space available
on the disk.
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Save{Recall Memory Allocation

The number of bytes gvailable for storage are displayed in the upper
right-hand portion of the disk catalog window, after the words “Bytes Free.”

In addition, each directory can only hold a limited number of files or
directories. The table below shows these limits:

Tahle 14-2. Maximum Number of Files and Birectories

Root Direstory Any Subdirectary
Non-volatile RAM Disk 128 >1008
Violatile RAM Disk 258 > 1008

If you have more files than will fit in a single directory, use additional
subdirectories. With fewer files in each directory, your disk access time will
be faster.

The disk catalog window can display at most nine pages of files,
with 21 files or directories per page, for a total of 189, This means that if you
have over 188 files (in addition to the parent directory), you will not be able
to see all of the files. However, even though you cannot see all of the Eles
using the disk catalog window, you can still access them programmatically
using SCPI or IBASIC.
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Save/Recall Memory Allocation

Types of Storable Information

The instrument states can contain the instrament state, calibration data, and

trace data.
Inst State

Cal

Data

Save ASCH

{Instrurnent state.) Data sufficient to set up the network
analyzer. The amount of memory used is independent of
the number of measurement peints unless memory tr
functions are used. Memory trace functions are |

ata and Memory . You should save instrument states
when you want fo return to the same instrument setup.

(Calibration data.) Error correction arrays. The amount of
memory used increases with the number of data points.
Reflection cals are larger than transmission cals. The
instrument state is automatically saved with cal data. You
should save catibrations to avoid having to repeat the
calibration procedure.

(Measurement or trace data.) The amount of memory used
increases with the number of data poin
put into memory (by pressing
memory frace.

Saves trace data in ASCII formag for output to spreadsheets,
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Save/Recall Memory Allocation

How to Determine the Size of Disk Files

This section explains how to caiculate the size of the files that you save to

disk when using (SAVE RECALLJ.

As mentioned earltier, there are three types of information that can be saved:
e Instriment state

e Cal

s Data

Each of these can be enabled or disabled using :
based on your needs.

The following table shows how much space is required to save each of the
three components of the instrument state. By adding the numbers for the
items which you are saving, you can calculate, approximately, the size of the
instrument state file that will be saved to disk.
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Save/Recall Memory Aflocation

Tahle 14-3. Sizes of Instrument State Components

with 1 memory trace
with 2 memary traces

Item Saved Size! hytes)
File header 768
Stata header 143
Instrument state
oft 0
without memory trace 2824

2824 + 1 % B % Npgs?
2094 + 7 % B X Npts?

Data {per active channeil
off
sach channel actve

0
178 + 6 x Npte”

Cal iper active channel]
off
transmissioh
response and isalation

reflection

0

246 + 2 % § X Calpgs™
246 + 7 % B X Calpts~
25 + 3 % § % Calpgs”

1 Sizes are subject 1o change with future firmvware revisions

2 Mpus = number of measurement points

3 Calpss = number of points over which the calibration was perfarmed

Memory traces are saved with the instrument state for each active channel

whose display is set to }

DISPLAY ) e,

in the
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Totals are rounded up to the next highest multiple of 256, since the disk
sector size is 256 bytes. Iere are some exampies:

® state, saving instrument state only:
Size = T68 + 140 + 2924 = 3832 (round up to 3840}
e Using 201 points, with Data/Mem on channel 1, channel 2 off:
Size = 768 + 149 + 2924 + 6 x 201 = 5038 {round up to 5120)

« Using 201 points, with Data/Mem on channel 1, channel 2 off, and saving
both the instrument state and data:

Size = 768 + 140 + 2924 + 6 x 201 + 178 + 6 x 201 = 6422
(round up to 6656)
e Same as above, bug after performing a transmission calibration and saving
the calibration:

Size = 768 + 140 + 2924 + 6 x 201 + 178 + 6 x 201 + 246 + 2 x
6 x 201 = 9080 (round up to 9216)

Memory Usage Notes
In general, memory usage increases with number of points and complexity of
information saved.

Reflection calibrations use more memory than transmission calibrations
because they use more €rror arrays.

When muttiple types of information are saved together, the total can be less
than indicated above because redundant internal information is elizninated.
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Special &
. 426

characters

, 85, 11-13
10-3

absolute output power
measuring, 3-30
apsolute power, 5-33
absolute power accuracy specifications, 11-16
ac line power, 11-14
activating spur avoidance, 5-18

address
plotter, 1-14
printer, 1-14
addresses
HPIB, 1-14
“A7 detector, 3-4
allocations
memeory:changing, 4-37

alternate sweep, 5.7, 10-6
altitude conditions, 11-18
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, 10-6

A} v
theory, 3-42
when to use amplification, 3-9

use attenuation, 3-9

1 ., 10-8

‘AM delay specifications, 11-12
amplification

_whert to use in a measurement, 3-9

atmospheric conditions, 11-15
attenuation
when to use in a measurement, 3-8

10-7

automation, 7-2-77

ling a controller, 7-11
__ . 298,107
é.uto~step, 725, 7-40
AUTOST files, 7-6, 7-50
AUTOST program, 7-23
datozero, 10-7
ut, §-48, 8-5, 11-13

; -, 10-8
averaging changing, 5-12
averaging, how it works, 5-12

(AVG), 10-8

bandwidth

system, 5-11

bandwidth change, 5-14
bandwidth changing, 5-11
bar code reader, 7-26
basic functions

front panel, 2.3
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battery, 14-12
baud rate, 4-53

Beeper L1010
BEGIN). 3-12-17, 10-10

customized, 3-17, 7-18
_user, program structure, 7-20

Beg q 10-10
BEGIN) key

measurement configurations, 3-12
network analyzer internal configurations, 3-16
_ user-defined, 3-17, 7-19

Bx/Ri, 10-9
bx{oa_h d

S AT e T he s et ..‘.-.......’ 3.0711

broadband power measurement
example, 3-30

button box, 7-32

C

programming language, 7-14
Co +

programming language, 7-14
cabinet dimensions, 11-15
binet installation, 1-16
10-12

cables
interface, 4-50
{CAL}, 10-12
calibration
for & reflection measurement, 3-25, 3-26
for & transmission measurement, 3-19
isolation, 10-85
response, 10-565
when it is necessary, 6-6
calibration information
to save, 4-35
calibration kit
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sex of connectors, 10-12
calibration kits, 3-25
calibration saving, 4-58
cal kit
{ connectors, 10-12

] 10-12
cal kit file

to create, 6-18
cal kits

mode! numbers, 3-25
cal kit standards

cantion

receiver input damage level, 5-10
caution definition, 13-4
CE k definition, 13-5
: L, 2.7, 10-13
Centronics interface, 11-14
CHAN 1}, 2-10, 10-13
{(CHAN 2}, 2-10, 1013
change directories, 4-45
3 4-45, 10-13
anging directories, 4-45
channel

selecting, 2-10

viewing, 2-11
Gha 5, 10-13
characteristics

definition, 11-2
check

operator’s or confidence, 2-12-13
checidng the shipment, 1-3
cleaning instructions, 13-4
Ciear Entry 10-13

L1013

selecting for autormation, 7-11
cormputer connections, 7-16
conditions for environment, 11-15
confidence check, 2-12-18
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configurations

of system for automation, 7-4

i  10.15
CGonfigure BAN Disk’, 10-15
configure the hardcopy port, 4-52
configuring measurements from the key, 312
configuring memory allocations, 4-37
configuring the analyzer, 1-10
connecting analyzers to a computer, 7-14
connecting computers, 1-11
connecting controlers, 1-11
connecting peripherals, 1-11
connectors, 8-3

coaxial, 8-4-7

damage levels, 8-4-7

front panel, 8-3

HP.IB, 8.8

impedances, 8-4-7

mukti-pin, 8-8-12

rear panel, 8-3
connectors on rear panel, 11-13
contents of shipment, 1-3

control

intengity, 8-18
contiroller

selecting for automation, 7-11
controller connections, 7-10
controllers

connecting, 1-11

conversion loss
formta, 3-40
_ measuring, 3-

osstalk, 10-55
CRT adjustrent

for external monitor, 8.7
CSA mark definition, 13-
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data storage, 14-12
date

_ format, 10-14 ]
DRy ¥, 10-17
deelaration of conformity, 15-6
default conditions

_presetting the analyzer, 2-6

defining what vou save, 4-38

delay
AM, 3-42
AM specifications, 11-12
electrical:effect on measurements, 5-19

delefing
deleting Hmit segments, 4-31
delta markers, 4-22

description of instrument, i
detection
broadband, 5-6
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narrowband, 3-6
detecti 3-4, 3-8
Tetel
detector “A” 3.4
detector “B”, 8.4
detector 3%, 3-6
detector connectors, 1-11
detector “R", 3-4
detector R¥, 3-6
detectors

diagrams

on-sereen, 7-18
dimensions of analyzer, 11-15
DIN kevboard, 11-14

directory
bo make o

disk
formatting, 4-46
disk access time, 7-44
digk or memory recall, 4-40
disks
LIF formatted, 4-44
LIF formatting, 4-48
MS-DOS formatting, 4-46
disk selecting, 4-36
disk storage capacity, 14-12
10-20

display, 8-
split, 7-18

(DISPLAY]). 2-11, 10-20

display intensity control, 8-18

displa; lution specifications, 11-12

dithering, 516

DOS formatted disks, 4-46
dowriloading cal kit standards, 6-15
DRAW

raphics keyword, 7-18

ual channel measurements, 2-11
dynamic range
change measurement averaging, 5 12
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changing system bandwidth, 5-11
factors, 5-10
increase recelver input power, 5-10
increasing, 5-190
receiver, 11-8
recduce receiver floor, 5-11

dynamic range , i

dynamic range specifications, 11-2

: 10-22
edit imit example, 4-26
electrical delay
effect on measurements, 5-19
electrical requirerments, -4
electrostatic :
discharge, 1-8, 11-15
precautions, 1-8, 11-15
eliminat {ver spurious responses, 5-14

Ehter Line 2, 10-23
environmental characteristics, 11-15
environmental requirements, 1-4
arror

unrecoverable, 10-52
BSD precautions, 1-8, 11-15
: s, 10-23

38
, 10-24
external disk drive

MS-DOS formatting, 4-47
external keyboard, 7-27, 11-14
external keyboard hot keys, 7-29
external monitor, 7-37
external monitor connector, 8-6
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, 10-24

input, 8-5, 11-13
1024

external trigger input, 8-5, 11-13
external video moniter, 11-14
EXTREFIN, 85, 11-13

, 10-23
,8-5,11-13

to delete, 4-42
to rename, 4-41
file renaming, 4-41

fine bandwidth, 5-11
flat limit lines, 4-26
flatness, 4-30

10-26

floppy disk, 4-36
floppy disk formatting, 4-46
foot switch, 7-32

orm B, 10-28

FREQ), 2-7, 10-28

frequency change to increase swaep speed, 5-3
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frequency range

entering, 2.7
frequency response errors, 10-6b
frequency shiff

how to minimize, 5-18
fre ift due to long electrical delay, 5-19
, 10-28
front and rear panel connectors, 8-3
front and rear panel features, 8-2-24
front panel display, 8-14
front panel features, 8-2-24
front panel knob, 8-16
front panel tour, 2-3
10-28

flise
Hne, 1-4, 8-23
part number, 8-23

H hardeopy
faster, 7-72
typical times, 4-61

HARDCOPY

ilardco;ay port configuration, 4-52
hardcopy speed, 4-60
harmonics

, 87, 16-31
10-32

hot keys
external keyboard, 7-29
how fo
create flat Umit lines, 4-26
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create single point limits, 4-29
delete Himit segments, 4-31
use delta (A) markers, 4-22
use limit lines, 4-26

ess, 10-32

sa, 10-32

1P BASIC
programming language, 7-13
HP-IB
addresses, 1-14

plotier, 1-14

printer, 1-14
HP-1B cable length, 1-12
HP-IB cables, 4-50

: ments, 8-9
HP-I3 interconnections, 1-12, 8-¢
HP-IB interface capabilities, 8-8
HP.IB port, 1-11
HP.IB restrictions, 8-9
HP VEE

prograyuming language, 7-14
hurmidity conditions, 11-15
10-33

IBASIC, 7.3

programning language, 7-13
10-34
IBASIC and automation, 7-6

how to reduce, 5-17
incident signal, 3-3
increase receiver input power, 5-16
increase start frequency, 5-3
increasing dynamic range, 510
increasing sweep speed, 53
information saved, 4-35
initializing a disk, 4-46
input
auxiliary, 3-48, 8.5, 11-13
external reference, 8-5, 11.13
external trigger, 8-5, 11-13
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ihsta]}ataon, 12
rack, 1-16
ingtallation category, 1

Install CC. L1035
installing the a

A, 135

imstruction manual syrmbol
defined, 13-5
vty ]

L1035
Instrument markings and symbols, 13-5
instrument prese! state parameters, 14-2

instrument states
recalling, 4-35, 7-43
instrument state settings
to save, 4.35
intensity control, 8-19
interface
cables, 4-50
parallel, 11-14
interface capabilities

internal detectors, 3-4
internal disk, 4-37
internal disk drive

LIF formatting, 4-48
internal drive

MS-DOS formatting, 4-46
introduction

front panel, 2-3
1SM1-A mark definition, 13-6
isolation

calibration, 10-55
iterative congrol, 7-47
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K kevboard
external, 7-27
kevboard connector, 1-11, 4.62, 8-12
keyboard (DIN}, 11-14
kevhoard, external
hot keys, 7-29
keyboards
te connect, 4-62
using, 4-62

kits
calibration, 325
knob, 8.16

: 10-37
langnage
prograyming, 7-13

learn strings, 7-45
‘ 10-87

1eve
power, 2-8
reference, 2.9
1037
maited disks, 4-44
LIF formatting, 4-48
lirnit
it example, 4-26

10-38
fimit lines '

stimuius and amplitude values, 4-32
limit lines testing, 4-25
: , 10-37

g, 7-34

creating flat it lines, 4-26
creating single point limits, 4-29
deleting Hmit s, 4-31
10-38

Hmit test output, 8.5
iimit test port
used as general purpose 1/0, 7-34
LIMIT TEST TTL IN/OUT, 8-5
line fuse
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location, 8-23
ratings, 13-3
type, 1-4
line module, 8-21
line powey, 11-14
ling power requirerments, 1-5, 8-24
line power switch, 8-17
line switeh, 8-17
line voltage requirements, 1-4
line voltage selector, 8-24
line voltage selector switch, 1-4

how to fix, 10-52

system, 10-52
lock-up, how o &x, 1-13
: 10-39

loss
conversion, 3-35
_ insertion, 3-22

rker, 10-40

MARKER ), 10-41

.r;:;ark'e'fé
delta (A), 4-22
reference, 4-22
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relative mode, 4-22
searciv:bandwidih values, 4-10
search:notch values, 4-12
use with Hrnit lines, 4-31
markers and sweep time, 5-7
marker search
king function, 4-7
Se 10-41
marker search and sweep time, 57
marker statistics, 4-16
marker tracking and sweep time, 57
math, malfker, 4-16
] i1, 10-42

. 10-42

mean, 4-16
measure

using Hrnit lines, 4-25
measurement

reflection response, 3-24

steps, 3-11

transmission response, 3-18

typical sequence, 3-11
measurement averaging, 5-12
measurement calibration, iii

When i is necessary, 6-6
measurement calibration, theory of, 6.3
measurement channel, 2-10
measurement data

to save, 4-35
measurement detection modes, 3-6
measurement example

reflection response, 3-24

transmission response, 3-18
measurement port specifications, 11-3
measurements

explained, 3-3

from the key, 3-12

optimizing, 5-2

When a calibration is necessary, 6-6
meastrement speed with hardcopy, 4-60
measurement theory, 3-3
meastrement uncertainty, 11-11
measuring absclute output power, 3-30
measuring devices, 9-3
10-42
medium bandwidth, 511




Yiodok eén, 10-43

metmory allocations
changing, 4-37

memory or disk recall, 4-40

(MENU), 1048

message string, 7-17

Miz , 10-43

mismatch errors
how to reduce, 5-17

Miger, 10-44

Mir Limit on OFF}}, 10-44

program, 7-24
10-45

;nomtor, 11-14
external, 7-37, 86

] 10-46
MOVE
graphics keyword, 7-18
MS-DOS formatting, 4-46
external disk drive, 4-47
: 10-46
arker search, 4-14
gk, 10-46
peak marker search, 4-14
muliti-pin connectors, 8-8-12
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narrowband power meastiremem, 3-30
narrow bhandwidth, 511

networking, 7-10

Hlext Min Left

trace:activate averaging, 5-18
trace:change system bandwidth, 5-14
trace:eliminate receiver spurious responses, 5-14
trace: reduction, 5-13

noise fioor, 11-2

noige floor reduction, 5-11

16-48

non-cperating storage conditions, 11-156

non-volatile memory
battery powered, 14-12

non-velatile RAM disk, 7-43

10-48

1649

che port calibration
example, 3-26

on-sereen disgrams, 7-18

operating conditions, 11-158

D al .
operator’s check, 2-12~18
optimizing measurements, 52
oubpul

video, 11-14
output power, iii

absolufe, 3-30
output power specifications, 11-5
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P panel
front and rear, 8-2-24
parallel port, 1-11, 4-52, 4-53, 7-51-56, 11-14
part manbey
rack kit, 1-16
part numbers
static-safe equipment, 1-8
parts supplied with shipment, 1-3
performance

peripherals
connecting, 1-11
physical dimensions, 11-156
plotter address, 1-14
point limit creation, 4-29
points reduction, 5-5
pollution degree rating, 1.5
poth
HP-IB, 1-11
parallel, 1-11, 4-52, 4-83, 7-51-b6
RS.232, 1-11
serial, 1-11, 4-b2, 4-53
port configuration for hardeepy, 4-52
; 10-51

s
reference, 2-9
power
absolute, 3-30, 3-33, 11-10
broadband measurement, 3-80
line, 11-14
narvowband messurernent, 3-3¢
output specifieations, 11-b
. be, 8-12, 11-13
Power:, 10-51
(POWER). 28, 10-51
power cable configurations, 8-21
power cabies, 8-21
power level
entering, 2-8
power module, 8-21
power reguirernents, 1-5, 8-24
10-51
power switch, 817
precautions
electrostatic, 1-8, 11-15
(PRESET ), 2-6, 10-52

preset conditions, 2.6, 14-2-7
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preset state parameters, 14-2
printer address, 1-14

plotting,

g

baud rate, 4-53
printing device definition, 4-54
printing speed, 4-61
print times, 4-81

probe power, 8-12, 11-13

procedire

creating flat Himit lines, 4-26

creating single point limits, 4-29

deleting limiting segments, 4-31

increasing dynamic range, 5-10

increasing sweep speed, 53

set sweep to auto mode, 5-4

test with it lines, 4-25

turn off alternate sweep, 5.7

using delta (4) markers, 4.22

widen system bandwidth, 5-4
ing languages, 7-13

profnﬁ)tmg
how to display pop-up messages, 717
ge . 10-52

rack installation, }-16
rack kit
part number, 1-16
RAM disks, 7-43
range
frequency, 2-7
R* detector, 3-6
“R” detector, 3-4
readable ports, 7-37, 7-52
rear panel connectors, 11-13
rear panel features, 8-2-24
recall, fast, 7-38
recall from a disk or memory, 4-40, 7-38

Index-20




recetver damage level, 11-9
receiver dynamic range, 11-8
receiver input damage level, 5.10
recetver Input power increase, 5-10
receiver inputs, 3-4
receiver noise

dithering, 5-14

spur avoidance, 5-16
receiver noise floor reduction, 5-11
receiver specifications, 11-8
recording

keystroke, 7-24
redefining softkeys

with User , 7-19
reduce number of measurement points, 5-5
reduce receiver noise floor, 5-11
reduce the amount of averaging, 5-5
reducing mismatch errors, 517
reducing trace noise, 513

reference signal, 3-4
external, 8-5, 11-13
reflection
calibration example, 3-25
formula, 3-28

; 10-64

reflection measurement
calibration, 3.26

reflection measurements, 3-24-29

ive marker m 4-22

, 10-54

10455
renaming a file, 4-41
reguirements

restrictions
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HP18, 89
return loss, 3-29
F connectors

. 10-56

BEOR off., 10-66
RF power out
setting, 2-8

rpg kaoh, 8-16
RS-932 (serial) port, 1-11, 452, 453, 811

10-56

safety information, 13-3

- definition, 4-38
e Progran, 10-58

SAVE RECALL ). 7-44, 10-58

ving a calibration, 4-38

saving and recalling measurement results, 4-35
saving data, 4-36
(SCALE). 2.9, 10-58
Scale/Biv., 1058
screen annotation, 10-7
Se . 10-58
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selector switch

voltage, 8-24
serial port, 1-11, 4-52, 4-53, 7-58, 8-11
S 10-61
Service U
Set Clock, 10-61
Set Day , 10-61

Set P . 10-62
setting HP-IB addresses, 1-14
setting the line voltage, 1-4
setting up the analyzer, 1-1¢
, 10-62

shift spurs, b-14
shipment contents, 1-3
shipment weight, 11-15
shipping instructi 3

SICL, 7-14
signal detection, 3-6
signal purity specifications, 117
Bi1 L 10-62
single point limits, 4-29
softkey auto-step, 7-25, 7-40
Softkey Auto-Step}}, 10-63
softkey redefinition

with User (BEGIN], 7-19
source harmcnics, 11-6
source power

entering, 2-8
source resolution, i
source specifications, 11-4
10-63

2-7, 10-63
specifications, 11.2-16
definition, 11-2
receiver, 11-8
source, 11-4
speed increase of sweep, 5-3
speed with hardeopy, 4-60
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10-63

ack Size, 1064
standard deviation, 4-18
standby, 8-17

Start, 2-7, 10-64

ates
recalling, 7-43
static-safe equipment

part numbers, 1-8
statisti £

st

, 10-65
stop printer, 10-4

storing measurement results, 4-35
string
message, 7-17
strings
iearn, 7-4B
(SWEEP), 1066
sweep speed
increase start frequency, 5-3
ncreasing |, 5-3
reduce averaging, 5-5
reduce nuwnber of points, 5-56
turn off alternate sweep, 5.7
turn off spur avoldance, 5.8
use auto mode, 54
i ingle measurement channel, 5-6
, 10.66
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switch

foot, 7-852
line power, 817
ine voltage selector, 1-4
: , 10-66
symbels and markings
instrument, 13-5
synchronization
of external monitor, 8-7
systermn
automated, configuration, 7-4
systematic errors, 6-3
system bandwidth, 5-11

10-66
system bandwi change, 514
system bandwidth, how it works, 5-11
10-67
, 10-67
system lock-up
how to recover, 10-562
(SYSTEM OPTIONS ), 10-67
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