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HP 8711Cand HP 8713C
RF Network Analyzers

The HP 8711C and HP 8713C are easy-to-use RF network analyzers optimized
for production measurements of reflection and transmission parameters. The
instrument integrates an RF synthesized source, fransmission/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 oufput power.

The three-channel, dual mode receivers provide dynamic range of greafer
than 100 dB in narrowband measurement mede. 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. An external VGA monitor can be connected to the rear panel for
enhanced measurement viewing in color.

Measurement functions are selected with front panel hardkeys and softkey
menus. Measurements can be printed or plotted directly with a compatible
peripheral. Instrument states can be saved to the internal floppy disk,
internal non-volatile memory, or internal volatile memory. 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 mateh. Directivity is corrected to 40 dB and
source match to 30 dB for improved measurements. '




How to Use This Guide

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

Chapters 8 through 12 are reference material. Use these chapters to look
up information such as front panel features, specific key functions and
specifications.
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Installing the Analyzer

This chapter will guide vou 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 instrument, it 18 recomrnended that you keep
the packaging materials so they may be used if your instrument should need
to be returned for maintenance or repair.

Cheék the items received against the Product Checklist (included in your
shiprent} to make sure that you received everything.

Inspect the analyzer and all accessories for any signs of damage that may
have gceurred during shipment. If your analyzer or any accessories appear
to be damaged or missing, call your nearest Hewlett-Packard Sales or Service
office. Refer to Table 10-1 in Chapter 10 for the nearest office.
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Step 2. Meet Electrical and Environmental
Requirements

1. Set the line voltage selector to the position that corresponds to the ac
power source you will be using.
Before switching on this instrurnent, make sure that the line voltage selector

CAUTION switch is set 1o the voltage of the power supply and the correct fuse
(T 5A 250 V) is installed. Assure the supply voltage is in the specified range.

NOTE

The working fuse and a spare ars located in the power cable receptacle. See Figure 6-12.

3 A
neee |
o @
®
°© 8
[o] cij
&
(©) ,
. ! ; y
— 7\ _J
POWER CABLE VOLTAGE SELECTOR
RECEPTACLE SWITCH
ppB4c

Figure 1-1. Voltage Selector Switch Location
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Instaffing the Analyzer
Step 2. Meet Electrical and Environmental Requiraments

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

Nominal AC Line Power
Setting

v 90 1w 132 Vac 47 to 66 Ha
230V 1198 to 254 Vae |47 1o B6 Ha

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

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

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

¢ maximum relative humidity 5 to 95 percent relative at +40°C
{non-condensing)

« this product is designed for use in INSTALLATION CATEGORY [I and
POLLUTION DEGREE 2

This product is designed for use in Installation Category I and Pollution
Degree 2.

CAUTION

NOTE

The above requiremants are for safety only Separate conditions that must be met for specified
performance are noted in Chaptar 190
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WARNING

Installing the Analyzer
Step 2. Meet Electrical and Environmenta! Requirements

4. Verify that the power cable is not damaged, and that the power source
outlet provides a protective earth ground contact. Note that the following
iHlustration depicts only one type of power source outlet. Refer to
Figure 8-11 to see the different types of power cord plugs that can be used
with your analyzer.

PROTECTIVE
EARTH GROUND

7

i

o d

E O]
[
©

Figure 1-2, Protective Earth Ground

This is a Safety Class [ product {provided with a protective earthing
ground incorporated in the power cord). The mains piug 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 product dangerous. Intentional interruption is
prohibited.
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WARNING

Instafiing the Analyzer
Step 2. Meet Electrical and Envirenmental Bequirements

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

5. Install the analyzer so that the detachable power cord is readily
identifiable and is eastly reached by the operator The detachable power
cord is the instrument disconnecting device. It disconnects the mains
circuits from the mains supply before other parts of the instrument.

The front panel switch is oniy a standby switch and not a LINE switch.
Alternatively, an externally installed switch or circuit breaker (which is
readily identifiabie and is easily reached by the operator) may be used as a
disconnecting device.

6. 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 INCH CLEARANCE N
SIDES AND REAR

RACK

TWO ENCH CLEARANCE T N\
SIDES AND REAR

ANALYZER
/ /

EDGE OF BENCH

pobdn

Figure 1.3. Ventilation Clearance Requirements

1-7




instailing the Analyzer
" $tep 2. Meet Electrical and Envirenmental Requirements

7. Set up a static-safe workstation. Electrostatic discharge (ESD) can damage
or destroy components,

", Buiiding
Ground

S 1 MegOhm
84 Resistor

e 1zble mat with sarth ground wire:

HP part number 8300-8787
& wrisistrap cord with 1 Meg Ohm resistor;

HP pert number 9300-0880
—————r & wWrist-strap:

B'sr‘é.i‘r:;‘@t HP part numbes 93001367

o heel straps:
HP part number $380-1358

_ o floar mat;
), / = pert number 18648
Hee | S1rap ——mr—om—Y
5\ 1
. i
2 Floor Mot oy
i 1

cgbasd

i-8




Step 3. Check the Analyzer Operation

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

s The model number of your analyzer (either HP 8711C or HP 8713(C)
¢ The firmware revision

e The serial number of your analyzer

» Installed options

2. Verify that the serial number and optioné dispiayed on the screen match
the information on the rear panel serial label.

3. The operator’s check should be performed 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 performa the operator’s check.

1-¢




Step 4. Configure the Analyzer

You can begin making measurements by simply connecting your analyzer

t0 an appropriate power source and turning it on. This section, however,
will explain how to connect common peripherals and controllers, and how to
install your analyzer into a rack system.
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Installing the Analyzer
Step 4. Gonfigure the Analyzer

Connecting Peripherals and Controllers

CONTROL PORTS

A
r LAN ’ VIDEO OUT
ETHERTWIST SER AL COLOR VGA
HFJ%B\ PAR‘A\LL&L KEYE}OARD
“f \ ' )
@@ = @-@@; L___W_
fo o) o o
o .
o @) |
=
[ ©
AT . il
// \\ ' J
FXTERNAL UINE VOLTAGE VOLTAGE SELECTOR
DETECTORS SW1TCH

op&3ec

Figure 1-8. Analyzer Rear Panel Line Module and Selected Connectors

Refer to Figure 1-4:

e The HP-IB port is for use with computers and peripherals (printers,
plotters, etc.)

e The parallel and RS-232 (serial) ports are also for peripherals. With
Option 102 the parallel and serial ports can also be programmed via IBASIC
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Installing the Analyzer
Step 4. Configure the Analyzer

for general I/O control. See the IBASIC User’s Handbook for information on
using IBASIC.

¢ The VIDEO OUT COLOR VGA port allows you to connect a color VGA
monitor for enhanced viewing, See “Using an External VGA Monitor” in
Chapter 4 for more information.

e The LAN ETHERTWIST connector is for connecting your analyzer to a
LAN (local area network) for control and access. You must have Option
1F'7 to utilize this port. See the Option IF7 User’s Guide Supplement for
information on how to use your analyzer in a LAN.
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Instafling the Analyzer
Step 4. Gonfigure the Analyzer

HP-IB Cennections An HP-IB system may be connected in any configuration as long as the
following rules are observed:

e The total number of devices is less than or egual to 15.

» The total length of all the cables used 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-b for different connection configurations.

STAR LINEAR

NE TWORK NE TWORK
ANALYZER ANALYZER

HP—{ B

AHHELR

pelib

Figare 1-b. HP-IB Connection Configurations
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Ingtaling the Anafyzer
Step 4. Configure the Anslyzer

Tahle 1-1. Maximum HP-IB Cable Lengths

InstrumentsiPeripherals | Maximam HP4B Cable Length
in System Between Each Pair
of Devices
Two 4m
Fiftean imax 20 m [totall
Parallef and Serial Paralle]l and serial devices often require specific cables—check their manuals
Connections for details. Parallel cable length should not exceed 25 feet. The analyzer may

experience problems talking to a printer if this length is exceeded. Connect
the reguired contro! cables and secure them. (Tighten the knurled screws or
comparabie fasteners.)

Other Gonnections If you plan to use a keyboard, external video monitor, or external detectors,
connect them to the appropriate rear panel connecfors. See Figure 1-4. Also
see Chapter 8 for more information on front and rear panel connectors,




Installing the Analyzer
Step 4. Configure the Analyzer

To Set HP-IB Addresses To communicate via HP-IB, each external device must have a 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 exampies of how to check or set the device’s recognized
a,ddress on the network analyzer:

e Printer: press (HARDCOPY) Use the front panel knob

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

Plotter: press . Use the front panel knob

to highlight the line that reads HP ?lottez' HPGL HP-IB. Press
The second line of the screen displays settings: in this case the address.
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 sne hardcopy HP-IB address can be set at & time. Changing the printer address, for example,
changes the plotter to the same address.

« HP 8711C or HP 8713(} press (SYSTEM OPTIONS}

. The network analyzer's
change the address, press

addre
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Instalting the Anafyzer
Step 4. Configure the Analyzer

To Configure Peripheral  If vour system uses serial or parallel peripherals, follow the guidelines below

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

. Seria.l Devices: press (HARDCOPY) Se use the entry

controls to hightight your type of printer or plotter and pres LIt
the baud rate or handshake at the top of the screen are mcorrect use the
softkeys to change them.

s Parallel Devices: press HARDCOPY ) |

nse the em.zy

use the entry controls to h1ghl1gh.t HP LaserJet PCLS/ 6 'PCLS LAN,
ang press . If the printer 1P address at the top of the screen is

incorrect, press 1 o enter the correct IP address.

selected, the first tweo lings in the box that appears at the top
of the display screen show the current settings for your convenience

NOTE

Use a PCL printer for fastest hardeopies. See “Configure the Hardcopy Port™ in Chapter 4 for more
infarmation.
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installing the Analyzer
Step 4. Configure the Analyzer

CAUTION

CAUTION

Installing the Analyzer In a Rack

Use only the recommended rack mount kit (Option 1CM when ordered with
the analyzer or HP part number (8712-60036 when ordered separately) with
this instrument; it needs side support rails. Do not attempt to mount it by
the front panel (handles) only. This rdck mount kit allows you to mount the
analyzer with or without handies.

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

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

When installing the product in a 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 watts 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 system instruments {computer, printer, plotter) where convenient,
within the HP-IB cable length limits (see Table 1-1) or other interface cabling
limits.
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Preventive Maintenance

Preventive maintenance consists of two tasks. It should be performed at least
every six months—more often if the instrument is used daily on a production
iine or in a harsh environment.

Clean the CRT Use a soft cloth and, if necessary, a mild cleaning solution.
Check the BF Front Visually inspect the front panel connectors. The most important connectors
Pane! 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
RF IN and RF OUT connectors to confirm that their dimensions are correct.

> < Mating plane
j e Miax = 0,207 in.
A Mt = 0,204 in.

pobs4 b o

Figure 1-6. Maximum and Minimum Protrusion of Center Conductor From Mating Plane
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Getting Started

The HP 8711C and HP 8713C 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. Controls are grouped by functional
block, and settings are displayed on the instrument CRT. This section
familiarizes new users with the layout of the front panel and the process of
entering measurement parameters inte the analyzer,

O

Y 5 7z
e X £
\\ \C] ! F——
N : b [ 5
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0o ooon oo
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o
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O
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poB4gh

Figure 2-1. Network Analyzer Front Panel Features




Front Panel Tour

1 The CAT Display

Tha analyzer's large CRT displays data, markers, limit fines, Instrument BASIC (IBASIC]
programming cede, softkey menus and measurement parameters cuickly and clearly. Refor ta
“Display” in Chapter 8 far mors information.

2 EECTS)

The key simplifias mossurement setups. The begin key aliows quick and sasy
selection of besic meesurement paramsters for a user-specified class of devices feg., filters,
empifiers, or mixersl. For example, when making & transmission msasurement, selecting
Filter es your device type puts the analyzer into narrowband detection mode, maximizing
measurement dynamic range. In comparison, selecting Mixer as your device type puts the
analyzer into broadband detection mode, erabling frequency transletion measurements. This
capability allows new users to start making measurements with as few as four keysirokes.

3 MEAS

The measure keys select the measurements for each channel. The enalyzer's measursment
capabilities include transmission, reflestion, power, conversien lass, and AM delay {Dptions
1DA and 10B onlyl.

4 SOURCE

The source keys select the desired sourcs eutput signal 1o tha devics under tesy, for
example, selecting source freguency range or output power. The source keys alse control
swaep timg, number of points, and swesp iriggesing.

& CONFGURE

The configure keys controf receiver and displey parameters. These parameters include
receiver bandwidth and sveraging, display scaling and format, marker functions, and
mstrument calibration.

B SYSTEM

The system keys control system lovel functions. These include instrument presst, savefrecal],
and hardcopy output. HP-IB parameters aad IBASIC are slso controlled with these system

kays,

7 The Nureeric Keypad

Use the number keys to enter a specific rumeric value for a chosen paramater. Uss the
key or the softkeys to terminate the numeric entry with the appropriste units.
You can slso use the front panel kneb for making continuous adjustments 1o parsmeter
values, while the (1) and (1) keys allow you to change values in steps.

& (HARDKEYS]

Harcdkeys are front panel keys physically located on the instrurvent front panel, I text,
these keys will be represented by the key rems with @ box ground it

such a5 (PRESET ).

Softkeys sre keys whose labels are determined by the analyzer's firmware. The labels sre
displayed on the screen next to the § blank keys next w0 the dispisy screen on the snalyzer.
will be represented by the key rame 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 numeric key pad, as described in each example, or you
can use the () () keys or the front panel knob 1o emter data.

NOTE

When yau ara instructed to enter numeric values in this manual, it often can get cluttered and
confusing to depict each key stroke. So in this manua!, aumbers {no matter how many charasters)
are depicted inside one keycap. For example, if you are instructed to enter the number —42.5, it will
be depicted inside one keycep like this: . Te emter this number, the following keys need to

pressed in succession: () (Y @) (O E)

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

NETWORK ANALYZER

oaon
[ R
1
e
110
gooo

gooo obel
oaoo

L

FILTER

poGdTe

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
following major defauli conditions apply:

Fraguency range1 £.3 10 1300 MHz
Fraguency range2 0.3 10 3000 MHz
Fower Javel® A 0 d8m
Measurement Channg! 1 Transmission
megsLiTemant

Measurament Channel 2 off
measurerment

Format log Magnituds
Number of paints 201
Swaep time Auto

Scale 10 dB/div
Reference level 0 dBm
System Bendwidth Medium Wide

1 HP BTG only
2 HP B713C only

3 Presat powar jevel can be set to other than 0 d8m if desired. See "Emtering
Saurce Power Level,” fater in this chaptar for more infermation.

O
NOTE

Tha measuremant parameters that you enter will be retained in the analyzer's memory when the
power 8 turned off, and will ba restored when the power is tursed back en.

[ T
See Also

Refer ta Chapter 12, “Freset State and Memory Allocation,” far a comprehensive table of presst
conditions.




Entering Frequency
Range

Getting Stanted
Entering Measurement Parameters

1. Press the key to access the frequency seftkey 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 Center and Sp :
softkeys. For instance if you set the center frequency to 160 MHz and the
span to 300 Miz, the resulting frequency range would be 10 to 310 MHz.

NOTE

When entering frequencies, be sure to terminate your numeris entry with the appropriate softkey o
obtain the cerrect units. H you use the (ENTER) key te terminate a frequency entry, the units
dafault 1o Hz.

resolution is kHz. You can change the resolution by pressing (FREQ
, and then selecting 8 new reselutien.
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Getting Started
Entering Measurement Parameters

Entering Source Power 1. Press the key to access the power level softkey menu.
Level

2. To change the power level to 3 dBm, press |
(ENTER).

3. To change the power level to ~1.6 dBm, press |
(ENTER).

NOTE

Your analyzer's powar level (depending upon its optian senfiguration} may not be settable to below
{} dBm,

4. To change the power level that wﬁE always be restored when you preset
the analyzer, press : ' or (ENTER). This
entry does not affect the current p{}wer 1eve1
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Scaling the
Measurement Trace

- To change the scale per division to 5 dB/division press

&. To change the reference level to 0 dB, press

Getting Started
Entering Measurement Parameters

. Press the key to access the scale menu.

. To view the complete measurement trace on the display, press

Autoscale..

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

of the dis_gl_gy) to the ﬁr_st djvisior__i_ down from the top of the display, press
nce (8) Enter.. Figure 2-3 shows how each reference

position is identified.

—
(=]

- N W At N O
Y VY V¥V Y Y'Y Y VvV Vv X

[=]
b

poB52k ¢

Figure Z-3. Reference Positions
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Entering the Active
Measurement Channe!
and Type of
Measurement

Getting Started
Entering Measurement Parameters

The and keys allow you to choose which measurement
channel is active, and measurement parameters for that channel. When a

particalar measurement channel is active, its display is brighter than the
inactive channel, and any changes made to measuremenst parameters will
affect only the active measurement channel. (Some measurement parameters
cannot be independently set on each measurement channel. For these
parameters, both channels will be affected regardless of active channel
status.)

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

(PRESET) (MEAS 1) ’l‘ran

2. Both channels’ measurements are now visible on the analyzer’s display
screen. Note that the active measurement channel’s (channel 2)
measurement trace is brighter than the other measurement channel's
trace.
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Getting Started
Entering Measurement Parameters

P4 Transmission ‘Log Mag 10.0 dB/S Ref 0.00 dB
B2 meflection Log Mag 40.0 dB/ Ref 0.00 dB

aB

1
Start 0.300 MHz Stop 3 000,000 MHz
Figure 2-4. Both Measurement Charnels Active
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Viewing Measurement
Channels

Getting Started
Entering Measurement Parameters

1. To view only the measurement channel 2 reflection measurement press
Meas OFF .

2. To view both measurement channels again, press (MEAS 1).

3. To view both m
Hore I

u

a split screen, press

B Transmission Log Mag 10.0 dB/ Ref 0.00 0B
af
30
20
10
P2
,j ) ‘!
I 1
~20 g i
i
ST
Abs f \
s!
Start 0.300 MHz Stop 3 000.000 MHz
P2 Retlection Log Mag 10.0 B/ Bef 0.00 oB
d8
30
20
10
g 2
“io
=20 1
-30 ¥
ADS
Star:t 0.300 MMz Stop 3 000.000 MMz

Figure 2.5. Split Bisplay

You have now learned how to enter common measurement parameters and
how to manipulate the display for optimum viewing of your measurement.
You can now 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 should be performed when you receive your imstrument,
and any time you wish to have confidence that the analyzer is working
properly. The operator’s check does not verify performance to specifications,
but should give you a high degree of confidence that the instrument is
performing properiy if if passes.

The operator’s check consists of making a transmission measurement with the
cable that was supplied with your anaiyzer, and a reflection measurement
with the cable and again with a 50 @ or 75 0 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:

» 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 toc 1.3 GHz
and <0.75 dB of insertion loss from 1.3 to 3.0 GHz,

o A known good load (> 40 dB refurn loss) that matches the test
port impedance of yvour analyzer such as one from calibration kit
HP 85032B/E (50 @) or HP 85036B/E (75 ().
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Getting Started
Perfarming 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

THAOo Ooaos

30

RFEQUT

ssssss

Figure 2-6. Equipment Setup for Transmission Measurement

2. Press (PRESET } {SCALE}

3. Press (POWER) (0) (ENTER).

4, Verify that the data trace falls within 0.5 dB of 0 dB. See Figure 2-7 for a
typical result.




Getting Started
Performing the Operator’s Check

i Fransmission l.og Mag 0.1 dB/ Ref 0,00 di
bz DFf
B
.4
.3
@
Nl
a
+ 0.5 hi
\’"\.-,
-1 -
Nw\_\
]
AVt ARy
-2
-.3
-4
Abs
Start 0.300 MHz Stop 3 000.000 Mz
poésib ¢

Figure 2-7, Verify Transmission Measurement

KOTE

The guality of the cable will affect this measurement; make sure you use @ cable with the
characteristics described in “Equipment List.”
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Gatting Started
Performing the Operator's Check

Make a Reflection Measurement

1. Leave the cable connected to the analyzer

2. Press

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

pi: Reflection Log Mag 16.0 dBf Ref (.00 dB
2. OFf
dB
40
30
20
Results n
must fall 10
below

this ling ~  Thipk

-10

-16dB —Y Y SN NI (NS I R S S S—

:zz A AAAA N AN Avﬁvf\m‘/\v AL
ol N T W [

Abs # J ' “
Start 0.300 MHz Stop 3 0CGO.000 MHz
pobkdb ¢

Figure 2-8. Verify Reflection Measurement

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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Perfarming the Operator's Check

NETWORK ANALYZER

0= =
[
= %E%DOGS
/A oano oo
- omoma o
o 1000 N o T e Ermoe O e o
= % F B | R s e |
i ® ° O
4 -
RF OUT
LOAD

paB4sn

Figure 2-9. Connact the Load

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

screen, press arer vel and the () key until the trace
moves up onto the screen.
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Getting Started

If the Analyzer Fails the Operator’'s Check

First, repeat the operator’s check using a different cable and load $o eliminate
these as a possible cause of failure.

¥ your analyzer does not meet the criteria in the operator’s check, your
analyzer may need adjustment or servicing, Have a gualified service
technician check the instrument or contact any Hewlett-Packard Sales or
Service Office for assistance. Refer to Table 10-1 in Chapter 10 for the nearest
office,
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Making Measurements

This chapter provides an overview of basic network anaiyzer measurement

. theory, a section explaining the typical measurement sequence, a segment
describing the use of the key, and detailed examples of the following
measurements:

e Measuring Transmission Response

o Measuring Reflection Response

e Making a Power Measurement using Broadband Detection
Measuring Conversion Loss

* Measuring AM Delay (Option 1DA or iDB)

» Making Measurements with the Auxdliary 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 stirnulus to the device under test. Your device
‘responds by reflecting a portion of the incident signal and fransmitting (or
perhaps altering and transmitting} the remaining signal. Figure 3-1 shows
how & device under test (DUT) responds to an RF source stimulus.

Scurce INC IDENT
@+ :”"“":j/‘ij)[ 1V} S ——
L REFLECTED TRANSM1I TTED

adb20a

Figure 3-1. BUT Besponse to an AF Signal




Making Measurements
Measuring Devices with Your Network Analyzer

Refer to Figure 3-Z for the following discussion regarding detection schemes
and modes. The transmitted signal (routed to input B) and the reflected
signal (input A} are measured by comparison to the incident signal. The
network analyzer couples off a small portion of the incident signal to use as
a reference signal {routed to input R). The network analyzer sweeps the
source fregquencies, resulting in a measured and displayed response of your
test device. Figure 3-2 shows the transmitted, reflected, and reference signal
inputs.
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Refer to Figure 3-3 for the following discussion. The network analyzer
receiver has two signal detection modes:

¢ broadband detection mode
o narrowband detection mode

There are two internal broadband detector inputs: B* and R*. External
broadband detectors can also be used when connecied to the X and Y

ports on the rear panel of the analyzer. When the network analyzer is in

the broadband detection mode, it measures the total power of all signals
present at these measurement ports, independent of signal frequency. This
enables the characterization of freguency {ranslation devices such as mixers,
receivers, and funers, where the RF input and cutput frequencies are not the
same. Figure 3-8 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 to the source frequency. This technique 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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The following table shows the correlation between different types of
measurements, input channels and signals.

Measurement Detection Made Input Channels {nput Signals
Transmission Narrowband B8R wansmitted/incident
Reflection !\Earmwbar}d AR reflectedfincident
Power Broadband B transmitted
Conversion Logs Broadband B M~ transmittedfincident
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When to Use
Attenuation

CAUTION

When to Use
Amplification

When to Use Attenuation and Amplification
in a Measurement Setup

s [or accurate measurements, use external attenuation to limit the power at
the RF IN port to + 10 dBm (for rarrowband measurements) or +16 dBm
(for broadband measurements).

Always use attenuation on the TRANSMISSION RF IN port if vour test
device’s output power exceeds the receiver damage Hrmit of +235 dBm or
425 Vdec.

e [se attenuation on the RF IN port to reduce mismatch errors. See
*Reducing Mismatch Errors” in Chapter 5 for more information.

e In an AM delay measurement (Options 1DA and 1DB only), use attenuation
directly before the DUT if the device’s input power must be less than
the —1¢ 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 after the DUT if the device's output power is
greater than the +13 dBm maximum specified detector level.

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

The maximum specified output power is highly dependent upon the
model and option configuration of vour analyzer as well as the frequency
range of your test setup. It ranges from +4 to +16 dBm. See “Source
Specifications” in Chapter 10 to determine the maximum specified output
power of vour analyzer.

¢ In an AM delay measurement (Options 1DA and 1DB only), use
amplification directly before the DUT i the device’s input power must be
greater than the maximum power available at the power splitter output.

Use amplification directly after the DUT it the device's output power is less
than the —10 dBm minimum specified level needed by the test detector (Y).
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When to Change the System Impedance

Analyzers with a system characteristic impedance of 50 or 75 ohms, may

be switched to the aliernate impedance. If using minimum loss pads for
impedance conversions, the alternate impedance should be selected so that
the measurement results are displayed relative to the conversion impedance.

For example, if you have a 50 chm instrument and are making 75 ohm
measurements, you may be using a 50 to 75 ohm minimum loss pad.
Measurement results can be reported relative to 75 chms, not 50 ohms, if the
alternate system impedance is selected. This may inciude marker readouts,
Smith chart results, or SRL impedance computations {(Option 100). '

To change the system impedance, press the following keys on the analyzer:

CAL

The built-in cal kit selections will be converted to the selected system
impedance.
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Step 1. Enter the
Measurement
Parameters

Step 2. Calibrate the
Analyrer

Step 3. Connect the
Equipment

Step 4. View and
Interpref the
Measuren;ent

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

The easiest way to 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 some measurements you may wish to enter your own specific
measurement parameters. Use the instrument’s keys 1o input your
parameters, ‘

This step may be omitted under certain conditions. 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 eguipment setup
configurations.

Use the (SCALE}, (DISPLAY), and (FORMAT ) functions to optimize viewing of the
measurement resulis.

Markers, Hmit 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 measuremernts.
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The key allows you to quickly and easily configure the analyzer (from
the condition) to measure the following devices:

« amplifiers
e filters
broadband passive devices

e mixers
cables (Option 100 only)

Configuring basic measurements from the key helps you ensure
correct instrument set up. The analyzer guides you through the initial steps
and configures itself for the device type you select.
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Selecting a New Device

Seiecting a New
Meesurement

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
selecting a new device type, or a new measurement type.

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

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

o takes a sweep
e autoscales the measurement

» places a marker on the maximum or minimum point (depending on the
type of measurement)

» makes the marker active

» displays the AM delay connection diagram (when AM delay measurement is
chosen; Option 1DA 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 vou wish to make. When vou select a2 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 Channels

Making Measuraments
Using the BEGIN Key to Make Measurements

[ R B R T TR e )
NOTE

i the new measurament selectad is a breadband measuramant such as power, corversion oss, or AM
defay, the start frequency is limited 1o at least 10 MKz, Therefore, # your customized setup contains
a start frequency below 10 MHz and you choose pewer, conversion loss, or AM delay the stant
frequency will be changed to 10 MHz. The stop frequency will remain unchanged, unless it was set tg
below 10 MHz.

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

If measurement channel 2 is active when the key is used to select a
new device type, measurement channel 2 is turned off, and measurement
channel 1 is made active. :

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

measurement type, even though channel 2 is the active channel,
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Using the Key To Configure Measuremernts

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, flter, broadband passive device, mixer, or
cable).

3. Connect your test device to the network analyzer.

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

- if you want to measure the convprsmn loss of

a device. (The Conver - selection is under the -

* Press

- (Option 1DA or 1DB only) if you want to measure the

menu.)

delay of a device, (The AM Delay selection is under the le

® Press (Option 100 only) if you want to measure the stmctura;l

return loss of a cable. (The SRL selection is under the

® Press

(Option 100 only) if you want to measure the

cable fdult locatlon (The Fault Location selection is under the ¢
menu.}
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Using the BEGIN Key to Make Measurements

Depending on your selection, the analyzer is set to one of the following
configurations. (The SRL and Fault Location configurations are discussed in
the Option 100 User’s Guide Supplement.)

Table 3-1. Measurement Configurations from the Key

Transmission Reflection Power Conversion Loss AM Dela\fl
Frequency Range’ 0.300 MHz—1300 MHz | 0.300 MHz—1300 Mbz | 10 MH2—1300 MHz | 10 MHz—1300 MHz { 10 MHz—1380 MHz
Frequency Rimge3 0.300 MHz—3000 MHz | 0.300 MHz—3000 MHz | 10 MHz—3080 MHz | 10 MHz~-3000 MHz { 30 MHz—3060 MHz
Power Level preset power level® nregel power leval* preset powar fevel® preset power level* { maximum s;zez:iﬁec!s
Measurement Chaanel 1 Trangmission Rafiection Power Canversian inss AM Delay
Measurement ﬁhannel 2 Gif Qoff 0ff i it
Format log Mag log Mag log Mag iog Mag N/A
Number of Points 01 201 01 it piill
Sweep Time Made Auta Auta Auto Auto Atito
Sweep Triggering Continous Continuaus Continuous Continuous Continugus
Detection Mede Narrewhand Narrowbard Broadband internel | Broadband internal | Broadband External
Measurement Paths B AR B* g R* YiX
Averaging off 0ff Gff off Dif
System Bandwidth Medium Wide Medium Wide Madium Wide Medium Wide Narrow

1 Gptions 10A and 108 ealy
2 HP 811iC
3 HP BN3C

4 Presst power Jevel is user-dofined by using the Preset Pwr Leve! softkey The faciory defoult is & dBm.

5 Maximum power is depeadent upon the oplion configuration of your analyzer. See Chapter 1B 10 determine the maximum specified power for your analyzer,
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The User BEGIN Function (Option 1C2 only)

The Usex BEGIN softkey gives you the capability to redefine the key
menu and install user-defined macro functions. The Bser key is only

available if your analyzer has IBASIC (Option 1C2) installed. Use this key to
define macros such as:

o Softkeys to implement fast save/recall
» Softkeys to implement most used functions or features
+ Softkeys to implement often-used features that involve a number of steps

Macros must be defined within an IBASIC program. Fn

program is currently installed (either by AUTOST or R call P '
analyzer wili automatically create a default program.

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

Once you have changed the U - mode to ON, the same menu will
be displayed for subsequent key presses of the hardkey. (This is not
true if your IBASIC program has changed. If the program has changed, the
N mode is reset to OFF.)

Use of the er Bl - function does not resirict access to any normally
avallable instrument feature such as marker functions, etc., nor does this key
affect sweep update rates.

Refer 10 example programs provided on the IBASIC programs disk for
implementation reguirements. Keystroke recording may be used to modify or

update : DPrograms.

See Chapter 7, “Automating Measurements,” for more information.




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 that 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 measurement channel 1.

NOTE

This example measurement uses the default instrement parameters for a transmission measurement. I
your particular jransemission measurement requires specific parameters {such as frequency range, source
power lavel, sumber of data points, and sweeptime} enter them now
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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
describes how to perform an enhanced transmission response calibration.
When you perform an enhanced transmission response calibration, the
analyzer performs correction at the selected number of data points across

the setected frequency band. Interpolation recalculates the error correction
array for reduced frequency spans. If the frequency span is increased the
calibration is invalidated, and the default response calibration is automaticaily
resiored.

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

1. Press

2. The instrument prompts vou to connect four standards—open, short, load,
and through cable—as shown below.

NETWORK ANALYZER NETWORK ANALYZER
= I o
l =ES } ==
SRR DO =
o % 2 88 228 a 5
| ? ° 0 =o ===
“e— — o o
RF QUT %
D D RF OUT RF 1N
OPEN  SHORT  LOAD .
Open, Short, Load Connections Through Cable Connection

3. Press after connecting each standard.
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4. The analyzer will measure each standard and then calculate the new
calibration coefficients. The message “Calibration complete.” will
appear for a few seconds when the analyzer is done calculating the new
error correction array.

5. The calibration may be saved in memory or on a disk for later use if you
wish. However, the current calibration for each measurement channe! is
always saved in nonvolatile (battery-backed) memory and will be used
the next time the analyzer'is preset (see note below) or turned on. See
Chapter 6 for information on saving calibrations to the analyzer’s internal
memory, the analyzer’'s random access merory (BAM), or to a floppy disk.

BOTE

Changing sweep frequencies (and other source paremeters) may affect your calibration, Ses Chapter 6,
“Calibrating for Increased Measurement Accuracy” for more infarmation.
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Connect the DUT

NETWORK ANALYZER
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figure 3-5. Equipment Setup For a Transmission Response Measurement
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View and Interpret the Transmission Measurement
Results

1. To view ;h__qentir_e_ raeasurement trace on the display, press
Autoscale.
2. To interpret the transmission measurement, refer to Figure 3-6 or

your analyzer’s display if you are making this measurement on your
instrument.

d.

The values shown on the horizontal axis are the frequencies in MHz.
The values shown on the vertical axis are the power ratios 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:

Transmission (dB) = 10 log (-]—};—ﬂ)
inc

where Pians = the power transmitted through the device and
where Pi,. = the incident power.

. Alevel 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.

ertion loss, press (MARKER

4. Note the marker readout in Figure 3-6 provides the frequency and
anmplitude of the minimum insertion loss point,
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Figure 3-6. Example of a Transmission Measurement Display

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

NOTE

For the measurement ts be vafid, input signais must fall within the dynamic range of the anaiyzer. See
Chapter & for tachniques 1o increase the dynamic range of the analyzer.
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Measuring Reflection Response

This section uses an example measurement to describe how to calibrate

for and make a basic reflection response measurement, In this exampls, 2
bandpass filter like the one that was supplied with vour network analyzer is
used.

Enter the Measurement Parameters

Press the following keys on the analyzer:

NOTE

This example messurement uses the default instrument parameters for & reflaction response
measurement. If your particelar reflection measurement requires specific parameters {such as freguenty
range, source power level, number of data points, and sweep timel, enter them now

3-24




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 aarrowband measurements.

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

HP 85032E for 50 @ type-N female connector calibrations
HP 850328 for type-N female or type-N male 50 {} connector calibrations
HP 85036E for 76 Q 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 850398 for Type-F 75 @ connector calibrations

NOTE

It you are geing to be using -calibration standards ather

select the type of connectar type by pressing
1ype.

e defaulf {famale type-N}, you must
n¢ then selecting the appropriate
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Chapter 6 provides detail about when this calibration is necessary. If you
wish to calibrate yvour instrument for a reflection 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 3-7.

NETWORK ANALYZER

o= =
= noo s
— 000 o
o oon g
— 00O ]
2 N v N oo S s | s e
Egg e N v { J w |

[}
® O
-
RF CQUT

0 0O 0O

OPEN SHORT LOAD

poB13h

Figure 3-7. Equipment Setup For 2 Beflection Response Calibration

after connecting each standard.

4, The analyzer will measure each standard and then calculate new
calibration coefficients. The message “Calibration complete.” will
appear for a few seconds when the analyzer is 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 calibrations.

3-26




Making Measurements
Measuring Reflection Response

Connect the DUT
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Figure 3-8. Equipment Setup For a Reflection Measurement of a Twe-Port Device
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Figure 3-9. Eguipment Setup For a Refiection Measurement of a One-Port Device
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View and Interpret the Reflection Measurement
Results

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

2. To interpret the reflection measurement, refer to Figure 3-10 or
your analyzer’s display if you are making this measurement on your
instrument.

a.

The values shown on the horizontal axis are the frequencies in MHz.
The values shown on the vertical axis are the power ratios 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 coraputes the
measurement trace using the following forrula:

P
Reflection (dB) = 10 log («}M)
where P.q = the power of the signal reflected from the device and
where Pi,. = 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 0 dB indicate that power is either absorbed or
transmitted by the DUT. Although they are not typically seen, values
greater than { 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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i Reflection L.og Mag 5.0 dB/ Hef ~15.00 oB C
Po:ass

) Chi Mkt 480,188 MHz
a8 ~-20. 36 oB

ALg

Start O.300 MHz Ston 3 000.000 MHZ
Figure 3-10. 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.

. See “Using Markers” in Chapter 4 for detailed information on using
markers {o interpret measurements.
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Making a Power Measurement using Broadband
Detection

Power measurements can be made using either narrowband or broadband
detection. The example in this section is of a broadband power measurement,
If you are only interested in the output power of your device af the
he analyzer source, you can select (MEAS 1) (MEAS 1)

: : 21 B for a narrowband power
measurement A narrowba.nd power measurement only measures the power
within the tuned receiver’s bandwidth centered at the source frequency.

When yvou measure a device for absolute output power, the network anatyzer
uses the broadband detection mode and measures the total power of all
frequencies present in the transmitted signal (B*). This signal may contain
frequencies other than the source frequency such as when the DUT isa
mixer.

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

NOTE

Broadband power measurements are only specified for measursments with a start frequency
of =10 MHz.
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CAUTION

Enter the Measurement Parameters

Press the following keys on the analyzer:

T

NOTE

This example measurement uses the default instrument parameters for a power measurement.  your
particular power measurement requires specific parameters (such as frequency range, source power
fevel, number of data poinis, and sweep timel enter them now

Damage fo your analyzer will occur if the receiver input power exceeds
+23 dBm or 25 Vde. The analyzer’s source cannot significantly exceed this
level, however if your DUT has gain, then attenuation on the RF IN port
may be necessary. See “When to Use Attenuation and Amplificationin a
Measurement Setup” earlier in this chapter for more information.
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Connect the DUT
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Figure 3-11. Equipment Setup For a Power Measurement
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View and Interpret the Power Measurement Results

1. 1o view the measurement trace, press

2. Figure 3-12 shows the resylts of an example power measurement.

3. To interpret the power measurement, refer to Figure 3-12 or your
analyzer’s display if you are making this measurement on your
instrument.

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

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

0 dBm = 1 mW
—10 dBm = 100 uW
+10 dBm = 10 mW
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i Power Log Mag 0.5 dB/ Ref 5.00 dBm
Po: s

Ahs

Start 10.000 MHz Stop 1 300.000 MHz
Figure 3-12. Example of 2 Power Measurement

If the analyzer’s RF output power level is set to higher than the specified
output power for your analyzer, the source could go unleveled. See
Chapter 10 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 +23 dBm.

CAUTION
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Measuring Conversion Loss

Conve;“sion loss is the ratio of IF output power to RF inpul power expressed
in dB. This section uses an example measurement t¢ describe how to measure
the conversion loss of a broadband mixer.

When characterizing a device’s conversion 10ss, the analyzer uses broadband
detection to compare the transmifted signal (B*) to the reference signal

(R*). This is becanse the input and output signals of a frequency-translating
device may be different. Since broadband detection measures signals at all
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 Miiz and 1100 MHz, as well as the
original 900 MHz and 200 MHz RF and LO signals.
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Figure 3-13. Filtering Out the Unwanted Mixing Product

Inserting a 700 MHz bandpass filter in the measurerent setup removes the
unwanted signals at 200 MHz, 900 MHz and 1100 MHz, providing an accurate
measurement of the desired IF signal at 700 MHz.

In the following example, the conversion loss of a mixer will be measured
with RF input frequencies over a 15 MHz span centered at 900 MHz. With an
LO frequency of 200 MHz, the mixer IF frequency will sweep over a 15 MHz
spar centered at 700 MHz.
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Enter the Measurement Parameters

Press the following keys on the analyzer:

NOTE

This example measurement uses the default instrument parameters for a conversion loss measursment.
¥ your particular cenversion loss measurement requires specific parameters [such as frequency range,
source power level, number of data points, and Sweeptime} enter them now
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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 unwanted frequency response errors. This calibration
is used for this measurement to remove the insertion loss error of the IF
filter, Changing the frequency span or number of measurement points will
invalidate a normalization calibration.

Perform the following steps to perform a normalization calibration:

1. Connect the equipment as shown in Figure 3-14, except replace the mixer
with a through cable,

2. Set the following frequency parameters:

”tsar .

This sets the analyzer frequency range to sweep over the passband of the
" filter (760 MHz).

3. Press (DISPLAY

This stores the filter response passband into memory, and setsup &
normalized trace so that the filter response magnitude is removed from the
measurement,

4. Replace the ﬁhrough cable with the mixer as shown in Figure 3-14.

5. Press (FREQ) Center o change the center frequency so that the
mixing product of the mixer is in the passband of the IF filter.
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Nieasuring Conversion Loss

Connect the DUT

NETWORK ANALYZER

{ame3
— oo fama]
= B0
f-% ovw R o o S i E | E
O = S oo oo |
0 " B 2 ? E
——
RF OUT
- g
MiXER FILTER *

LOCAL
OSCILLATOR

* Filter ot IF freguency
removes unwanied
mixing products.

ped 18t

Figure 3-14. Equipment Setup For a Conversion Loss Measurement
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Making Measurements
Measuring Conversion Loss

View and Interpret the Conversion Loss Results

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

2. To interpret the conversion loss measurement, refer to Figure 3-15 or
your analyzer's display if you are making this measurement on your
instrument.

a.

3. I you wish, you can quickly determine
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:

Piﬂc

where Pians = the power measured at the IF output of the mixer and
where Py, = the incident power af the RF input.

Conversion Loss (dB) = 10 log(Pirans)

A level of 0 dB would indicate a perfect device (no loss or gain). Values
greater than 0 dB indicate that the mixer has gain. Values less than
( dB indicate mixer conversion loss.
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dafabi:conv Loss /M Log Mag 0.2 dB/ Ref -~5.80 dB
PR OF £

aB

L =y v
WM%MmeW—N‘WWI

Centser S00 000 MHZz Span 15 .000 MHz
fFigure 3-15. Example of a Conversion Less Measurement

NOTE

For the measurement to be valid, input signals must fail within the dynamic range and frequency range
of the analyzer. See Chapter 5 for techniques to increase the dynamic range of the analyzer.




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 ohm). These
options include internal instrument hardware and firmware, two external
scalar detectors and a power splitter.

Group delay flatness can be a key specification for many components 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 defection is used, the Option 1DA/IDB 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 control}, this will tend to
distort or remove the amplitude modulation used for the measurement. Any
limiting or AGC in the device should be disabled before making an AM delay
measurement. The broadband detection used for AM delay is susceptible 1o
spurious signals and noise. High-level spurious signals should be removed
with filtering. The signal levels at both the reference and test 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 input power must be outside this range, amplification or attenuation
must be used directly before the device., If the device ouiput power is outside
the ~10to +13 dBm range, attenuation or amplification must be used directly
after the device.
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Making Measuremanis
Measuring AM Delay {Option 1DA or 1DB)

Enter the Measurement Parameters

Conrect the detectors and power splitter to the analyzer as shown in
Figure 3-16 and then press the following keys on the analyzer:

Delay.

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

NGTE

This example measurement uses the default instrument parameters for an AM delay messsrement. If
your particular AM delay measurement requires specific parameters {such as frequency range, source
power level, number of data points, and sweeptime) enter them now

3-43




Mzaking Measurements
Measuring AM Delay {Opticn 10A or 18B)

Calibrate For an AM Delay Measurement

1. Connect the eguipment as shown:

N ETWO R K EXT BET EXT DET
ANALYZ E R K-INPUT Y—INPUT

0= _ =
% [Nl 3
o 00O o
£ 80 oo
) oo .
o FAUURE I o N o 1 v S o | o | OO
% S R S e N OO | N § W
' o
U e o
4 A A
POWER ?hep\cf OF{; with
rough cable or
SPLITTER connect detector directly

tc peower splitter for
calibration

R S

DETECTORS

S

poB1 7o

Figure 3-16. Equipment Setup Far an AN Delay Response Calibration

2. Press (G20
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Making Measurements
Measuring AM Delay (Option 1DA or 108}

Connect the DUT

NETWORK xt oer
ANALYZER o

(RIEIETERTIIA[E
[ w]
(Mg

ey

D H
0o |
0o

1o
-) b
o

O

POWER
SPLITTER

K‘

DETECTORS

pog gt

Figure 3-17. Equipment Setup For an AM Delay Measurement
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Making Measuraments
Measuring AM Delay (Option 1DA or 1DB)

View and Interpret the AM Delay Results

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

L. To view the measurement trace, press (SCALE) 4

2. To interpret the AM delay measurement, refer to Figure 3-18.

a. Note that the vertical axis is displaying 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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Making Measurements
Measuring AM Delay {Option 10DA or 1BB}

1AM Delay 55.6 kHz 20 ns/ Re 1,40 ws C
Pp: Of £
Ohil: Mlard 238,000 MMz
e 1.453 s
1.54 =
A s
1.52 \ fﬂ\f :
A
1.5

s i
SRVNARIAPEY R

1.44 +
VIR UT v
!

1.42

1.4

1.38

Ans

Center Z233.800 MHz Span 8.000 MMz

Figure 3-18. Example of an AM Delay Measurement

3. Use the marker flatness 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 de control signals of
devices generally used in conjunction with the analyzer, such as a de-biased
amplifier, or a Voltage Controiled Oscillator (VCO).

The AUX INPUT is not recommended for use as an oscilloscope, for several
reasons. This input is sampled only once per data point regardless 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 rate depends upon the instrument state and sweep,
In CW mode with the fastest possible sweep time ime. set to
AUTO), system bandwidth has the most significant effect on this timing. Data
points are typically taken at about 0.2, (.6, 7.2, and 70 ms in wide, medium,
narrow, and fine bandwidths, respectively. This effect must be taken mto
account if attempting to view signals that are unrelated to the sweep rarp.
For best accuracy, input 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
accuracy by placing the analyzer in CW mode with wide system bandwidth.

Auxiliary Input Characteristics

Mominal impedance 10 k()

Accuracy =+i3% of reading + 28 mV}
Calibratedrange 10V

Usable range 415V

Max input 416V

Damage Level 4151V

3-48




Using Instrument
Functions




Using Instrument Functions

This chapter expiains some common anatyzer functions that can help you to
examine, store, and print measurement daia.

The following functions are explained in this chapter:
e Using Markers

» Using Limit Testing

» Using Reference Tracking

» Customizing the Display

» Saving and Recalling Measurement Results

s« Connecting and Configuring Printers and Plotters

» Printing and Plotting Measurement Results

+ Using a Keyboard

s Using an ¥External VGA Monitor
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Using Markers

The markers provide numerical readout of trace data. Markers have a
stimulus value {the x-axis value) and a response value (the y-axis value).

When you switch on a marker, and no other function is active, the analyzer
shows the marker stimulus value in the acfive entry area.

You can control markers with the front panel knob, the step keys, or the front
panel numeric keypad. The markers are activated by pressing the

key. See Figure 4-1.

MARKER
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NETWORK ANALYZER
Figure 4-1. The (MARKER] Key
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Using Instrument Functions
Using 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 3 filter. To follow along with these examples, use the filter
that was shipped with your analyzer, connect the equipment as shown, and
set up the analyzer by pressing the keys shown below the equipment setup.

NETWORK ANALYZER

P ——————Y
0000 0500
0 ggea O
o e
o 00 =
o O

e

FILTER

pogaTh

Figure 4-2. Connect the Filter to the Analyzer

NOTE

When you make a hardcopy of your measurement results that contain displayed markers, yeu can
cheose to have a marker table appear an the hardsopy Refer to “Fristing and Plotting Measurement
Resuits” dater in this chapter.




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 exampie, press
softkey :3;. to activate marker 3. To activate markers 5 through §, first

press | arkers and then the softkey that corresponds to the marker
vou wish to activate.

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

Active Marker Definition

Although there may be up to eight markers on the display screen at one time, anly one marker cen
be “active” at any given time. The active marker i designatad by a triangle peinting down (<7} with
the marker number above it. Any other markers on the display are inactive and are desigrated by

a iriangle peinting up {/A\) with the marker number belew it. Any marker can be made active by
selecting f13 corresponding Softkey

The active marker’s values are ahways displayed in the upper right corner of the display scraen, and
you can modify the stimulus value of the active marker using the front panel knob, the step keys, o
the numeric keypad.




Using Instrument Functions
Using Markers

To Turn Markers Off

1. All 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 dctiy

pressing Mor

kers if necessary).

er Off (accessed by
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Using Instrument Fungtions
sing Markers

CAUTION

To Use Marker Search Functions

Markers can be used to:

s search a measurement trace for maximum or minimum poinis

e search for a target value

o automatically calculate bandwidth or noich parameters of fiters

e automatically search for multiple maximums or minimums

NGTE

Marker tracking can be useful for tuning DUTs when combined with the marker search functions.
When tracking s turned on, the marker search is applied to the active marker and is updated with
gach sweep. To tumn tracking on, press Marke arch and then select the type

of search you will be perferming. Then press ‘I‘:racklng

1t is possible to select marker search types on measurement channel 1 that
are incompatible with those on measurement channel 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 measurement
channel you are currently measuring, especially when marker tracking is
turned on.
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Te Use Max Search and
Min Search

Using Instrument Functions
Using Markers

The maximum search functions search for peak points on the measurement
trace. The minimum search functions search for minimum peints on the
measurement trace.

. Press (MARKER) Marker Search Min.Sea 1\ to place
raarker @ af the minimum value on the trace.
Press Prio , . arker :Searc
—» Max to place marker 2 at the maximum value on the trace.
Figure 4-3 shows markers 1 and 2 at the maximum and minimum points,
respectively.
¥ Transmission Log Mag 20.0 dB/ Ref -§0.00 4B
Pz GFf
Chni: MRr2 28 . 208 MHz
a8 H121.0% dB
20
G
S——
-2 K
1
-40
Chi® \
-840 / i
=430
a2 ('/\/N
-129
~140
ADS
Center 175.000 MHz Span 349.400 MMz

Figure 4-3. Markers at Minimum and Maximom Values
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Using Instrument Functions
Using Markers

Using the Next Peak and Next Min Functions.

As explained previously, pressing Ekf —> ' ax and . Mkr P Mln will
place a marker on the maximum and minimuym points on t;he measurement
tra,ce respectweiy You c search for the high

A maximurmn {or minimum) point is detected whenever an amplitude
excursion greater than half of a division occurs. The half of a division
excursion requirement must be satisfied on both sides (left and right) of the
peak (or minirmum). The maxirmum {(or minimum) point must be >—60 dB.
See Figure 4-4,

WAVAR 7 TINCA N ==} owision

- 60dB
wl, All Meet X Does Not Meet
Peak Search Peak Search
Criteria Criteria

pp&18e
Figure 4-4. Peak and Minimum Search Criteria

When the maximuym or minimum point is at or near either edge of the
display, the excursion requirement is satisfied by a half of a division excursion
on just one side of the maximum (or minimum). See Figure 4-5.
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-60dB

{

..... ) \/A\JW"\/\\/\/\/‘}W Division

| Both Meet

End Peak
Criteria

ppEide
Figure 4-5. Peak and Minimum Searck Criteria at Display Endpeints
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To Search for Target
Values

. Press Prior Menu Prioz

- Each time yvou press Search R:Lght or:

Using Instrument Functions
Using Markers

< Press ‘Ia,rgetVaJ.ue 1o choose the target level and enter the target

value. '(?he default value is —3 dB.)

and notice the marker moves to the first occurrence
of the target value to the left.

.":'-c:w'“f_Left the marker moves
to the next occurrence of the target level. If no occurrence is found the
message, “Target not found.” appears momentarily on the display.
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Te Search for
Bandwidth Values

Using Instrument Functions
Using Markers

NOTE

The bandwidth search function is intendad for transmission or pawer measurements in log mag fermat
only

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 displayed 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.}

NCTE

Center freguency i defined as the halfwaey point between the left and right bandwidth cutoff
paints.

Loss is the amplitude of she center fraguency marker.

& stands for “quality facta:,” and i defined as the ratic of a cirouit’s resonant frequency 1o its
handwidth, Your analyzer celculates O as the center freguency divided by the bandwidth.

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

3. I you want to change the marker frequency resolution, press
and enter a different resolution value.

Each marker’s dedicated use is listed in the following table. Figure 4-6 shows
a —6 dB bandwidth marker search.
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Using Instrument Functions
lising Markers

Dedicated Use of Markers in Bandwidth Search Made

Dedicated Use Measurement Channel 1 | Measurement Channel 2
meximum power value marker } marker 2
center freguency of pass band® marker 3 marker 4
bandwidth cutoff paint {lefy) marker § markar 7
bhandwidth cutoff point [right| marker § marker 8

1 The center frequency is defined by the analyzer as the midpoint betwesn the two bandwidth outaff

poIRts.

¥ Transmission
bz ofs

L.eg Mag 20.0 d

B/ Hef -806.00 dB

84: 8% 373844 MHZ
CF: 174 . 7696EG MHZ

=

Q: 2.52
10383 -1 178 dB

Chi

-0

~100

-120

- 140
Al

W\MJ v\/

Center 175.0G0 000 MHEZ
Figure 4-6. —6 dB Bandwidth Marker Search

Spart 349,000 0CO MHz
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To Search for Notch
Values

Using Instrument Functions
tising Markers

NOTE

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

1. 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.

2. Press

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

HOTE

0 stands for “quality factor,” defined as the ratic of a circuit’s resonant frequency tc its handwidth.
Your analyzer celculates O as the center frequency divided by the bandwidth,

Each marker’s dedicated use is listed in the following table, Figure 4-7 shows
a measurement channel 1 —6 dB notch marker search.
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Using Markers

Dedicated bise of Markers in Noteh Search Mode

Dedicated Use

Measuorement Channal 1

Measurement Channel 2

maximum power value marker 1 marker 2
center frequency of stop hand® marker 3 merker 4
rotch —n 08 pom? (i marker 5 merker 7
noich -n d8 paénzz iright) marker B marker 8

1 The center fraguency is defined by the snalyzer as the midpaint betweer tha feft and right notch

points.

2 Whare n i the target value, and the —p dB pomst is relative to the maximum response fnarker 11

o Transmission Log Mag 40.0 dB/ Ref -20.40 dB C
bo: Off
By 13.883 MHZ
mBzo CF. 4998.209 MHz
a: 14 . P4
LoBs! ~0.231d8  §f
0 / 1
-i0 g \ 3
Chi ¥ /
~30 //
—-40
[eale; \
w§0 T !
|
~70 3]]'
Abs

Center 2 G00.0C00 MHzZ

Figure 4-7, -6 dB Notch Marker Search

Span B0.000 MHz
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To Use Multi-Peak or
Multi-Notch Search

Using Instrument Furnctisns
Using Markers

Multi-peak and multi-notch searches are designed for use when measuring
miutti-pole filters. Both searches automatically search the measurement trace
from left to right, and position a marker at each local maximum or minimum.
Up to eight maximums or miniraoms will be found. Searches are limited to
responses above ~60 dB. With marker tracking ON, the multi-peak/notch
search will be performed after each sweep.

5 S S Sl
NOTE

During & multi-peak or multi-netch search, eight markers are afways placed on the trace, ragardiess of
how many peaks or netehes are found. The merkers that aren't placed on a peak or notch are laced
at the far right of the display on the curreat maximum frequency point.

A maximum (or minimum) point is detected whenever an amplitude
excursion greater than half of a division occurs. The half of a division
excursion requirement must be satisfied on both sides (left and right) of the
peak (or minimum). The maximum (or minimum) point must be >—60 dB.
See Figure 4-8.

~60dB
{ Al Meet X Does Not Meet
Pesk Search Paak Search
Criteria Criteria

pp6l&c
Figure 4-8. Peak and Minimum Search Criteria
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{ising Markers

When the maximum or rainimum point is at or near either edge of the
display, the excursion reguirement is satisfied by a half of a division excursion
on just one side of the raaximum {or minirmum). See Figure 4-9.

Fon g

-\ |
\\/\JW’\/\\/\/\/‘}”Z Division

~-60dB

!l' Both Meet
End Peak
Criteria

pRéi1%e

Figure 4-9, Peak and Minimum Search Criteria at Display Endpoinis

Connect a multi-pole filter and press

if measuring a multi-pole bandpass fitter or Mu:
measuring a multi-pole notch filter.

See Figure 4-10 and Figure 4-11 for examples of a multi-peak and a
multi-notch search, respectively.
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Figere 4-10. Multi-Paak Search Mode
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Using Markers
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Figure 4-11. Multi-Notch Search Mode
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Using Markers

To Use Marker Math Functions

The three marker math functions: statistics, flatness, and RF filter stats,
perform certain mathematical calculations on the ampiitude data of
user-defined trace segments,

For measurement channel 1, the trace segment is defined with markers 1 and
2; for measurement channel 2, 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 functions.

NOTE

Yau cannot have marker math functions active at the same time as marker sgarch functions.

To Use Marker The marker statistics function measures a user-defined segment of the
Statistics measurement trace and calculates the following;

frequency span

mean amplitude

standard deviation of the amplitude response
peak-tg-peak ripple

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

1. On measurement 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 measurement channel 2, use markers 3 and 4 to
define the trace segment.)

4-20
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Using Markers

3. Figure 4-12 shows a defined trace segment, Notice the marker readout in
the upper right corner of the display.

Bi: Transmission .og Mag C.5 dB/ Ref 0.00 dB PCHAN 1
bz o MKR Mz
Chi®
Solar: 45 . 000 MHZ L 153 .00
aB . Mepn: -2.85 dB -3 71 48
’ sBev: 0.4L 4B
plp 1.8% gy o7 19800
-1 -3.52 dB
& ¥
-1.8 3 ot
-& /ﬂ\ R of f
-2.5
A L
Markers
-3 f T
f \/j o
I A1l OFf
-3.5 H \
-4 i \ Marker
f Functions
-4.5 '
Marker
Abs Search
Center 180.000 MMz Span 70,000 MHz

Figure 4-12. Marker Statistics Functicn
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To Use Marker Flatness

Using Instrument Functions
Using Markers

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

frequency span
gain

slope

flatness

" s » 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 maxamum
and minimum calculated deviations from the straight line.

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

1. On measurement 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 measurement channel 2, use markers 3 and 4 to
define the trace segment.)

2. Press

3. Figure 4-13 shows a defined trace segment. Notice the marker readout in
the upper right corner of the display.
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Using Markers
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Figure 4-13. Marker Flatness Function
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To Use RF Filter
Statistics

Lsing Instrument Functions
tising Markers

The RF filter statistics function measures both the passband and the stopband
(reject-band) of a filier with a single sweep,

1.

On measurement channel 1 press and place marker 1 at the
beginning of the passband and marker 2 at the end of the passband. Place
markers 3 and 4 at the beginning and end of the stopband. (When using
measurement channel 2, use markers b through 8 to define the passband
and stopband.)

. 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 inn 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 defined as the difference between the maximum
and minimurn 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 4-14 for an example of an RF filter stats search.
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CHAMN 1

MR

il 150,

-4, 28

o 200 .

—4. 18

3. 245 .

—-45.959

4> 337

=43 .70

MMz

Q0
ae
jole}
dg
a7
da
jetal
daB

MOre
Markers

ALl Off

1 Marker
Functions

Marker

Search




Using Iastrument Functions
Using Markers

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 {0 this deita
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,

Limit testing can be performed on delta amplitude and delta frequency using
specific markers. See “To Use Marker Limit Functions,” later in this chapter.

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

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

=, Use the front panel knob to move
X e rlght hand side of the display screen. Note that the
marker 2 values are also in reference to the delta marker.
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To Use Marker to
Center Frequency

:i’a Use Matker to
Reference

To Use Other Marker Functions

This function changes the analyzer’s center frequency 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 previcus 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.

1 and note that the trace
has now shlfted 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 (defauit).

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

2. Press . and note that the
trace has now shlfted up and that the marker is exactly on the reference
level.
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Using Limit Testing

Limit testing is a measurement technigue that compares measurement data to
constraints that you define. Depending on the resuits of this comparison, the
analyzer can indicate if your device either passes or fails the test.

Limit festing is useful for real-time tuning of devices to specifications, When
limit testing is turned on, pass/fail results can be 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 irdividual flat, sloping, or single
point limits on the analyzer display. These types of lines may be used
individuaily or combined to represent the performance parameters for your
device under test. Also available are limit testing capabilities for five {ypes
of marker searches: statistical mean, peak-to-peak ripple, flatness, delta
amplitude, and delta frequency.

NOTE

Limit testing is only perfermed on the measurement data trace. It cannot be performed on a memory
1race.

The following examples are performed using a transmission measurement of
the bandpass filter shipped with your instrument. o follow along with these
examples, connect your filter {o the analyzer and press: '

@) ;
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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.

11.

12,

- Press EndL

To access the limit line menu press (DISPLAY] Lip

Press Begin Frequency, and enter@ (155) Miz.

| Frequency., and enter

Press
Press Begin 1, and press ﬁnter

and press (=3) Enter .

. Notice that the analyzer has generated a limit line at about the center of ;=

the display.

. ’Ib get a less distracting view of the limit line, press

1sp1&3r & ‘3_3_3 to toggle the graticule off,

To see if your filter meets the mm:mum lmut you have just set up, press

The display will now indicate on the display whether the DUT has passed
or failed when compared to the current limits. 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 faﬁ indicator looks like,
press | Limit. and set the :

Notice the display now shows the FAIL indicator,
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NOTE

You can move the position of the passfiail indicator, turn on or off the pass/fail text, and turn on or off

the fail icon in the fmit options menu. Press (DISPLAY :L-infi__a.

For more infermatien, see “Customizing the Display” fater in this chapter.

13. Before continuing to the next section, edit the Himit 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 ifs begin and end limits. For
example, 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.

NOTE

When creating limit fines, you can enter frequency and fimit velues using the front panei knob or the
(&) (@) keys as well &s the numeric keypad,

Figure 4-16 shows limit lines created that dictate the specified shape of a
bandpass filter. In this example, a filter was connected, and tuned to fall
within the created limit lines. The pass/fail indicator gives constant feedback
regarding status.
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CAUTION

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
Hrit at —3 dB at 174 MHz, '

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

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

1. Press

2. Press :

3. Press |
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To Use Marker Limit Functions

The following marker limit test types are available in the marker limit table:
o Statistic: Mean

e Statistic: p-p

¢ [latness

e Delta Ampl

s Delta Freq

The first three items above are parameters of special marker functions.
You can use pass/fail limit testing on three parameters of the marker math
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.} You can also use specific
markers to limit-test delta amplitude and delta frequency.

All of these special marker lirnit functions can be used in conjunction with
regular limit line testing.
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Statistical Mean

Ustng Instrument Furctions
Using Limit Testing

9)1

. Press (DISPLAY) L

This limit test requires that you first define a segment on the measurement
trace using markers 1 and 2 (or markers 3 and 4 for measurement

channel 2). Then press (MARKER) Marker Function
é..:i to enable the statistics marker search. See “To Use Marker

Stazzstms earlier in this chapter for more information on using marker
statistics,

Use the front panel knob or the () (I) keys to select Statistic: Mean
m the marker limit t__est table. Turn this limit fzmctzon on by presqmg the

+ and enter the maximum
limit, usmg the front pzmel keypad and temunatmg the entry with the

(ENTER) key.

Press Ed1 _ ) 15 and enter the minimum limit
using the front pamei keypad and terminating the entry with the
key.

NOTE

Note that Ihere are ng wslhle fimit lines or indieators o the dispiay with this Jimit test function.
Therefore the _ unction has no effect when using marker fimits.
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Peak-to-Peak Ripple

Using Instrument Functions.
Using Limit Testing

. This limit test requires that yvou first define 3 segment on the measurement
trace using markers ! and 2 {or markers 3 and 4 for measurement

1st1cs to enable the stamstlcs marker search See “To Use Marker
StaEESTICS earlier In this chapter for more information on using marker
statistics.

- Press Limit Menu Mkr Limits.
. Use the front panel knob or the () {{) keys to select Statistic: p-pin

the marker lirnit test table. Turn this limit function on by pressing the
; F key Note that the entry in the on/off column of the
table changes to “on.”

mit and enter the maximum

imit usmg ‘the front panel keypad and Hmnatmg the entry with the

Encaley

and enter the minimum limit

using the front panel keypad and teﬁnmatmg the entry with the (ENTER)

key.

NOTE

Note that there are no visibie limit lines or indicators on the display with this limit test functien.
Therefare the Li n. OFF. function has no effect when using marker fimits.
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Flatness

Using instrument Functions
Using Limit Testing

1. This limit test requires that yvou first define a segment, on the measuremeng
trace using markers 1 and 2 (or markers 3 and 4 for measurement chamnel
2). Then press (MARKER) Mar] t ness
to enable the statistics marker search. See “'Ib Use Marker F‘l&tness -
earlier in this chapter for more information on using marker statistics.

2. Press (DISPLAY) ]

3. Use the front panel knob or the () () keys to select Flatness in the
marker hrmt test table, Turn this Limit functlon on by pressing s:he

. ax :iimt and enter the maximum
limit usmg the front panel keypad and temunatmg the entry with the

m key.

and enter the minimum limit
using the front pa;nel keypad and terminating the entry with the (ENTER)
key.

NOTE

Note that the isible Himit i indicatars an the display with this limit test function.
Therefore the i - function hes no effect when using marker limits.
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Delta Amplitude

Using Instrument Functions
Using Limit Testing

This marker limit test allows you fo set marker 1 as an amplitude reference
against which marker 2 is limit tested.

L

This limit test requires that you first use marker 1 to determine the
reference amplitude: Press 1z and then use the front panel
knob or the (ff) () keys to place marker ! at the desired place on the
measurement trace. The amplitude of marker 1 at this point becormes the

delta reference for this marker Iimit test.

Use the front panel knob or the @ (@) keys to select Delta Ampl in
the m&rker hmlt test table. Turn this limit function on by pressing the

.t on F_- key Note that the entry in the on/off column of the
table changes to ‘on.’

: a_x Ls.mt and enter the maximum
limit usmg the front pane! keypad and temunatmg the entry with the

(ENTER) key.
Press ‘Limit and enter the minimum limit

using the front panel keypad and terminating the entry with the
key.
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Delta Frequency

Using Instrument Fenctions
Using Limit Testing

This marker limit test allows you to set marker 1 as a frequency reference
against which marker 2 is limit tested.

L.

This limit test requires that you first use marker 1 to determine the
reference frequency: Press 4: and then use the front panel
knob or the (T3 () keys to place marker 1 at the desired place on the
measurement trace. The frequency of marker 1 at this point becomes the
delta reference for this ma;rker limit test

Press (DISPLAY ) L

. Use the front pane! knob or the () () keys to select Delta Freqin

the marker hmlt test table. Tum this limit function on by pressing the
key Note that the entry in the on/off column of the

: and enter the maximum

limit using the front panel keypad and terminating the entry with the

(ENTER) key.

. and enter the minimum limit *

using the front panel keypad and terminating the entry with the
key.
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To Use Relative Limits

There may be times when you are interested in the shape of a measurement
trace, bul not concerned with the absolute amplitude. For example,

Figure 4-16 shows limit lines created for tuning a filter to a particular shape.
If the shape is more Important than the amplitude, you can make the limit
lines relative to the peak point of the trace using the reference tracking
function,

In this example, you would press

ak . The limit lines are now rel&twe to the pe&k ;}omt: on the
measurement trace rather than set at an absolute amplitude,

For more information on reference tracking, see “Using Reference Tracking,”
later in this chapter.
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To Turn Limit Lines Gn
and Off

To Delete Limit Lines

Other Limit Line Functions

L Line ON off softkey toggles any created limit lines
on and off; it does not delete them. You can still use the limit test function
(pass/fail) without the limit l'mes_ appearing on the display screen. To access

this key, press (SEFLAY) Linit Menu Linit Options .

Using the Limit Lis

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

2. To easily ensure you are in the main limit line menu, press [DISPLAY

3. Use the front panel knob or the (f) (1) keys to select the limit you wish to
delete, The selected limit will appear in inverse video in the limit table.

4. Press The analyzer then gives you the option to cancel
the deletion, go ahead with the individual deletion, or delete all the
currently set limits, .
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To Move the Pass/Fail
Indicator Text and lcon

To Turn the Pass/Fail
indicator Text and fcon
On and Of

Using a Marker During
Limit Entry

Using Instrument Functions
Using Limit Testing

The lmit test pass/fail indicator and text can be moved {0 anv position on the
display screen,

To move the position of the pass/fazl mdlcator

- Bres (GEFERD) | Li

. Press

(I keys to posmon the pass/fall mdzcator along the horizontal axis. You
can aiso place the indicator along the horizontal by entering a percentage
using the numeric keypad. Enter a whole number from 0 to 100, where 0
represents the {ar left of the display, and 160 represents the far right of
the display.

- and use the front panel knob or the
M keys t0 position the pass/faﬂ indicater along the vertical axis. You
can also place the indicator along the vertical by entering a percentage
using the numeric keypad. Enter a whole number from 0 to 100, where
{} represents the bottom of the display, and 100 represents the top of the
display.

You can foggle on or off the pass/ail indicator text (Which contains the

pressing Li

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 Amplitede
Values

CAUTION

Calculating the
Freguency of a Date
Paint

Freg (pt.number) =

Limit Testing and
Measurement Points

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
evels.

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

The frequency of each data point is calculated using the following formula:
(pt_number — 1) x (stop_freq — stari_freq)
number_of..poinis — 1

where pt_nwmber ranges from 1 (for the leftmost display point) to
number_of_points (the rightmost display peint).

+ start_freg

Limit. testing is only performed on actual data points, not interpeclated values
between them, The limit lines or points 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 testing. 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, limit lines must be set
carefully, or the results may be confusing, because the analyzer connects
the measurement points with straight lines. The following illustration shows
a data trace with three measurement points: A, B, and C, along with a
minimum Hmit line,

MINIMUN =
a LIMIT LINE \ B
\

TRACE SHOWING
THREE MEASURED POINTS

sob8%s

Figure 4.17. 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 limif line falls between points B
and C along the frequency axis. Therefore, only one measurement poing is
encountered between the beginning and end of the Hmit line. This particular
example would result in 2 lmit test result of “PASS” when it appears

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

Start frequency = 90 MHz

Stop freguency = 210 MHz

Number of points = 11

Maximurn limit line begin frequency = 90 MHz
Maxiraam lirait 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 it, 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 faill becanse 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 that is
above the displayed iimit line.

END LIMIT
at 200 MHz
MAX | MUM DATA™ |
[ L INE 3 %“\ ’
LIMIT LINE IN QUEST ION /% NEXT
- DATA POINT
S at 210 MHz

R i e R R e S

A A A A A
Ea

90 102 114 126 138 150 162 174 186 198
DATA POINTS
{MHz) poB54b

Figure 4-18. Limit Lines Exampie 2
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Using Reference Tracking

The reference tracking functions allow vou to track either the peak point or
a certain frequency of a measurement trace. It does this by adjusting the
reference level with each sweep so that the point of interest always falls on
the display reference line.

When reference tracking is on, marker values are displayed relative to the
point of interest. Limit lines are also displayed relative to the point of interest
when reference tracking is on. You may want to use relative limifs when the
shape of a measurement trace is more important than the absolute amplitude.
See “To Use Relative Limits,” earlier in this chapter, for an example of using
relative limit lines.
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To Track the Peak Point

1. If you want to move the reference posmon {indicated by the » symbe} on
the left side of the display), press (SCALE) R -
then use the front panel knob, the ()} () keys, or ‘the numeric keypad to
enter a new reference position. A number is assigned to each possible
reference position, See Figure 4-19.

—
o]

yYyyYv\w™v

yy

h 4

O = N W bh 0B N D ©

poB52h o

Figure 4-19. Reference Positiens

2. Press 'k Peak . The reference
level is now adjusted with each sweep 50 that, the peak point on the
measurement trace falls on the reference line. Note that the y-axis is now
a relative scale, with all amplitude values referenced to the reference line,

3. To turn reference tracking off, press A
The y-axis reverts to its previous scale format, and the reference level is
readjusted so that the measurement trace is placed correctly on the display
for absolute measurements.
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To Track a Frequency

1. If you want to move the reference position (indicated by the » symbol on

the left side of the display), press (SCALE) Heference. Pos -
then use the front panel knob, the () (D keys, or the numeric keypa(i to
enter a new reference position. A number is assigned 1o each possible
reference position. See Figure 4-19.

2. Press (SCALE) Reference Tracklng Set Track F .. Use the
front panel knob, the @ @ keys, or the numeric keypad to enter the
frequency of interest.

3. Press (SCALE) R ck Frequency . The reference
tevel is now adjusted with each sweep so that the frequency of interest
falls on the reference line. Note that the y-axis is now 2 relative scale,
with all amnplitude values referenced to the reference line, Also note that
a small arrow appears underneath the measurement trace at the point
where the frequency of interest intersects the reference line,

4. To turn reference tracking off, press ; £t
The y-axis reverts to its previous scale format, and the reference leve} is
readjusted so that the measurement frace is placed correctly on the display
for absolute measurements,
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Customizing the Display

The analyzer’s display can be customized in several ways:

& You can choose to view one or both measurement channels using the split
display feature.

¢ You can turn on or off features such as the display graticule and limit lines.
e You can also modify and/or turn on or off most of the display annotation.

e You can expand the measurement display to the full screen size and
eliminate all annotation except marker annotation.

Refer to “Displaying Measurement Results” in Chapter 7 for more information
on customizing the display. '
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Using the Split Display Feature

When using both measurement ¢hannels, you can choose to either view
both of them simultaneously on one full-size display, or use the splis screen
feature,

To use the sphf, display feature, press
: Figure 4-20 shows a spl;t display.

B Transmission Log Mag 410.0 dB/ Ref 0.00 dB
oB
30
20
10
—10 [f\!
-2C f’ ‘\
-30 f !
Ab s ! \1!
1
Start 0.300 MHz Stop 3 000.000 MHz
>2: Reflection Log Mag 1C.0 o8/ Ref 0.00 dB
e]=1
30
20
10
e g
=10 l[ 1
—20 \f
=30
Abs
Start O.300 Mriz Stop 3 000.000 Muz

Figure 4-20. Split Display
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Enabling/Disabling Display Features

Figure 4-21 shows a display screen with graticule lines (the measurement
grid}, and two limit lines. In the default or preset state, these lines are turned
on.

P4, Transmission Log Mag 10.0 dB/ Ref -24.58 dB
b 0f £ Eimit
: Line
//
/
//
]
//
o
*\\
/ ~
/ \ \\\
/ ™~ Limit
Line
// -

Start 0.300 MHz Ston 360,264 MHz

pRE20c

Figure 4-21. Display Features

L To turn on/off the gratlcme press (DISPLAY}
' . This softkey toggles the display graticule on and off. -

2. To turn on/off the limit line or point, press .
i .. This softkey toggles the limit
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line or point on and off. Turning limit lines or points off does not furn
limit testing off.

NBTE

You cannot turn off the defta amplitude or delta frequency himit indicators.
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Modifying Display Annotation

When you first turn on your analyzer, or use the key to return it to
the default condition, most of the display annotation is visible. You may want
fo modify or turn on or off some of the annotation to customize the display

to your preferences. Figure 4-22 shows the display screen and points out the
different annotation areas. Some of these areas can be modified, and all of
them can be turned on or off,
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Measurement
Y-axis Title and Marker Channe} Pass/Fail Marker
Annotation Ciock Number Annotation Ingicator Annotation
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Figure 4-22. The Display Annotation
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The following display annotation areas can be modified or turned on or off:
¢ Measurement title and cock

s Measurement channel annotation

» Freguency annotation

s Marker annotation

. Mal;ker number

o Y-axis labels

e Y-axis (relative or absolute scale)

# Limit test Pass/Fail text

s Limit icon

o Limit test Pass/Fail indicator position

4-58




Using Instrument Funstions
Customizing the Display

Measurement title and  The measurement title area consists of two lines of text. In the default
or preseL st,ate this annotation area is toggied off. When the t;tle

clock

Measurement Channel
Annotation

Frequency Annotation

clock caia bé.éﬁéwn on ﬁne 1, line 2, or can be turned off. You can enter up
to 30 characters of text on elther or both lines.

NOTE

When the display is in split display made, fine T is shown at the top of the measurement channel 1
screen, and line 2 is shown at the top of the measurement channgi 2 scraan.

To turn the measurement title and clock on or off, press

The measurerment channel annotation at the top of the dispiay screen can
be modified through the use of SCPI commands. See Chapter 7 for more
information.

To turn the measurement cha,nn _annotation on or off, press i

The frequency annotation at the bottom of the display (X-axis) can be
modified through the use of SCPl commands. See Chapter 7 for more
information.

ion on or off,




Marker Annotation

Marker Number

Y-Axis Annotation

Limit Test Pass/Fail
Indicator

Using Instrument Functions
Customizing the Display

The marker annotation that appears in the upper right corner of the
dxsplay can be turned on or off by pressmg m More Display-

The marker numbers that appear above or be
can be turned ot or oﬁ by pressmg m Mor

“ABS. to toggle the y-axis annotatmn and values: in ABS
mode the absolut;e value of each horizontal graticule line is indicated; in REL
rode, the value of each horizontal graticule line is indicated relative to the
value of the reference line.

To turn on or off the y-axis annotation, press

The limit test pass/ail indicator can be moved to any position on the display
screen_ To move the posmon of the pass/faﬂ mdicator press

desired.
To tum the pass/fa;l mdlcator text on or off, press (DISPLAY)

(BISPLAY) Limi
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Expanding the Displayed Measurement

Normally, the dispiayed measurement is limited in size due to the softkey
menu and the surrounding annotation. The expanded display feature
removes these size-limiting factors, with the exception of annoctation inside
the normal graticule, and expands the display to the full screen size. The
remaining annotation is enlarged for better readability.

To use the expanded display feature, follow the steps below.
1. Pross

2. Press (ENTER).
At this point, and until you turn the expand mode off with the

Expand * key, the key is used to toggle between the
expanded display and the normal display.

NOTE

Because the (ENTER) key also functions as the {ENTRY OFF } key, it may be necessary o press
ENTER) twice.

The following figures illustrate the difference between a normal display and
an expanded display.
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Figure 4-23. Normal Display
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Saving and Recalling Measurement Results

The network analyzer allows you to save the following information to internal
memory or to a DOS-formatted disk in the analyzer’s built in 3.5 disk drive:

Instrument
State

Cal -

Data

Instrument state settings consist of all the stiraulus and
response parameters that set up the analyzer to make a
specific measurement including markers, limit lines, memory
traces, and user-defined calibrations. Instrument state
information is saved and recalled for both measurement
channels. :

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

The measurement data consists of the actual measurement
data trace.

You can save any combination of the above three and recail them to be
displayed on the network analyzer. You can also durnp the measurement
channel data to an ASCH format file that you can use for graphing and
manipalation in spreadsheets and CAE programs,

NOTE
When saving safibration information, the instrument state settings will aiso be automatically saved.
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[
Special Note for HP 8711A, HP 87118/12B/13B/14B Owners

If you own cne of these older mode! analyzers, there are seme compatibiffty issues you should be
sware of:

s The “A" and "B" model analyzers allowed you to save to a LIF formatted floppy disk. Your “C”
model anaivzer allows you 10 read from a LIF digk, hut you cannot save to a LIF disk.

o The fila format for the "A” and "B” model analyzers is differant from the new "C” model format.
When saving data, you can save it either in a format that is compatible with older analyzers
(8711A/B Compatible), or in aformat thet is only compatible with “C” analyzers

: i_f,l___;:_Qé;;:_;p:a‘gi’dléy%. See “Define and Save Data,” later in this chapzer for more
information.
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Saving Instrument Data

When you save data to a file, the analyzer automatically selects a file name
for you. 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 Re-Save State function. See “Other File
Utilities™ later in this chapter for mfonnatlon on how to change a file name,
When saving a file using the Re~$ ___';g function, enter the file name

in one of the following ways:

o Use an external keyboard connected to the analyzer’s rear panel DIN
KEYBOARD connector and type in the filename. (For information on using
a keyboeard, see “Using a Keyboard® later in this chapter.)

* TJse the front panel knob and

: : Y. key 1o point and select
each character of the new filename, Then press Ent '_

NOTE

Refer 1o Chapter 12 at the end of this guide for information o the analyzer’s instrument state
memory aliogation,
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Define and Save Data

L

1.

. Press (SAVE RECALL) Select D
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Saving and Recalling Measurement Results

If you are using a floppy disk, place a DOS formatted disk in the disk drive
vou are using. If your disk is not formatted, refer o the procedure in
“Formatting a Floppy Disk” located later in this section,

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

G i ‘to save to the analyzer's internal
non-volatile memory (}xonvolcztﬂe means that the information will be
retained in memory when the power to the analyzer is turned off.) This
is the default seiection.

e Press Volatile RAM Disk. if you are saving to the analyzer’s internal
volatile memory. (Volatﬂe means that the mformation will be lost if
power to the analyzer is turned off.)

o If vou have the IBASIC Option 1C2 installed in your analyzer

you can configure the volatile RAM disk by pressing the
Conflgurs Vi M. 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

¢ To change the memory allocation, press
the new RAM disk allocation,

ze_ then enter

o The power must be ¢ycled on the analyzer for the changes in
memory allocation to take effect.

sk zf you are saving to f;he 3. 5 inch disk in

used. )

‘ate GFF if you do not want the instrument state saved.
‘'save measurement data only.)

BN if you want to save the active measurement calibration.

[ you want to save the measurement data that is
displayed on the network analyzer screen.
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NOTE
Note that the Inst Sta‘ee toggle i automnatically turned DI\I whe

The filename appears on the screen as STATE#.5TA (where # is a number
the analyzer selects from 0 to 999).

3. I you own older model network analyzers (HP 8711A,
HP §711B/12B/13B/14B}, and you need your saved files to be

recalled on any of these older model analyzers, select ¥
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Your measurement data can be saved in an ASCH format that is compatible
with many personal computer software packages.

To save the measurement trace as an ASCH file;

1. Press (SAVE RECALL) Se

t Disk and select the softkey that corresponds

to where you want to save your file. (See “Select the Disk,” earlier in this
section.)

e Lotus 123 format is a two-column format that is compatible with
many personal computer software packages. Columnn 1 is the
frequency point, and column 2 is the measured value at that point.

s Touchstone format is useful for importing measurement data into
CAE programs such as Hewlett-Packard’s Microwave Design System
{MDS)}. Touchstone format provides for analyzers with either 50 Q
or 75 ) impedance. Since your analyzer cannot make full two-port
measurements, saving in Touchstone format is generally only useful
when measuring reflection (S;1).

b. Choose § __ . or Saz as 2, depending on which
measurement channel data you want to save.

3. The filename appears on the network analyzer screen as TRACE# . PRN—
for Lotus 1-2-3 files—or TRACE#.S1P—for Touchstone files—where # is a
number the analyzer selects from 0 to 999.

NOTE

Your analyzer can store files only on floppy disks that are formatted in MS-DOS.
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To Recall from a Disk or Internal Memory

The network analyzer allows you to recall and display measurement
results that you saved as STATE files. You can then compare the recalied
measurements to subsequent measurements. The analyzer can display
both a data and memory trace for each measurement channel The data

trace is saved when you select I}a. :
memory trace is saved as part of the instrument state ’I‘hese traces will be
antomatically re-displayed when you recall the file from a disk or internal
Memory.

Calibration sets are linked to the instrument siate 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.

and press the key that corresponds to
the location where your desire ﬁie exis{s.

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

Refer 1o “Measerement Setep and Conrol with Fast Recall” in Chapter 7 for infermatien on using the
analyzer's fast recall fsature to quickly recall eften-used instrument states.
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To Rename a File

Other File Utilities

1. Press Disk’ and press the key that corresponds to
the disk where the desired file is located.

2. Use the front panel knob to move the highlighted bar to the file you want
to rengme.

3. Press

4. Use the c.e key repeatedly, or press | y to erase the

carrent filename from the analyzer screen,
5. Enter the new filename in one of the following ways:

s Use an external keyboard connected to the analyzer’s rear panel DIN
KEYBOARD connector and type in the new filename. (For information
on using a keyboard, see “Using a Keyhoard” later in this chapter.)

it

® Use the front panel knob and Sel

arter key to pomnt and
select each character of the new filename. Then press ‘
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To Gopy a File

CAUTIDN
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1. Highlight the file to be deleted by using the front panel knob or the (3) ()
kevs.

3. Ty delete all files within the current directory, pres

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

and then select the destination disk for the file to be
copied. You will 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 o warning from the analyzer if the destination file already
exists. It will be overwritten without warning. For instance, STATE1.STA
on the internal memory disk and STATEL.STA on a floppy disk in the
built-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 &

then select the destination disk for the files to be prled

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

the destmation disk, Use a keyboard (if connecied) or the front panel knob
and the softkeys to enter a subdirectory on the destination disk before

pressing -




To Aceess Files From
SCPI, IBASIC, or FTP
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Files on each disk can be accessed via HP-IB using SCPI commands, directly
from IBASIC (with Option 1CZ2), or over a LAN (with Option 1F7). The table
below shows the names used for each disk. You will notice that when using
the file utitities, the analyzer displays the SCPI name in the disk catalog
window and in the filename entry windows.

Table 4-1. Disk Access

Disk SCPl name IBASIC name FTP directory
Non-Volatiie RAM Disk MEM : file fig : MEMORY, 0,0 /nvram/ ik
Yolatile RAM Disk RAHM: fie file:MEMORY, O, 1 /ram/fie
Internal 3.57 Disk INT: e fife: INTERNAL /int/fk
Internal Data Disk DATA: ik 10t supported /data/fk

e For more details on HP-IB programming, refer to your analyzer’s
FProgramimer’s Guide.

o For more details on IBASIC disk access, refer o the [BASIC “MASS
STORAGE 1S* keyword it the HP Istrument Basic User’s Handbook.
(Option 1C2 only.)

e For more details on FTP disk access via LAN, refer to your analyzer’'s LAN
User’s Guide Supplement. (Option 1F7 only.)
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WMake a Directory

CAUTIDN

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 floppy disks
and the analyzer's internal memory, and BAM disk.

1. ¥ vou are going to use a floppy disk, place an MS-DOS formatted disk
in the analyzer’s built-in digk drive. If your disk is not formatted, refer
“Formatting a 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, or internal 3.5”
disk (the analyzer’s built-in disk drive).

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

ties D;rectary _Ut’f

4. Press

Think of a loglcal 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).

Windows95® ‘extended file names are not supported.
5. Enter the name of the new directory in one of the following ways:

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

% [se the front panel knob and S ) key to point to and
select each character of the new dlrectory name, Then press En'

6. Press ' to create the directory.
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NOTE

You can also change 1 a directory and use - ‘Dire ctory 1o create a subdirectory. The
number of characters in & directory and su%adwecmfy ;;azh cannat exceed the MS-00S limitation of 63.

. Press the () ({) keys

- Press

ighlight the directory you want to change to.
Then press Change “Di . After changing directories, the current
directory name appears in the t;op box of the displayed tabie.

 to the previous directory, highlight . . <PARENT> and press
ory. 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 backsiash “\.”

. A directory must be erpty 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,” earlier in this chapter for information on how to copy and
delete files.

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

@ key%
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CAUTION

Formatting a Floppy Disk

You must format unformatted floppy disks before vou 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.

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.
3. Press

rmat 3:5" Disk ¥ES.

4. It will take approximately 2.5 minutes for the disk to be formatted.
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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, parallel, and LAN (Option 1F7 only)
peripherals.

Hardcopy output can also be saved {o a file in either HP-GL or PCX format.
With Option 1F7, LAN capability, you can also capture hardcopy oufput in
either HP-GL or PCX format.

NOTE

Hardcopy device selection and configuration parameters are retained when the analyzer is turned off or
s presat.
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These plotters are
compatible

These printers are
compatible

Select a Compatible Printer or Plotter

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

s HP 7440A ColorPro Eight-Pen Color Graphics Plotter
» HP 7470A Two-Pen Graphics Plotter

o HP 7475A Six-Pen Graphics Plotter

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

s All HP LaserJets (LaserJet I, 4, and 5 support PCL5 for fastest hardcopies)
» All HP DeskJets (HP Desklet 1200C can also be used to plot)

¢ HP DesklJet Portable

¢ HP PaintJet 3630A

s Epson printers which are compatible with the FX-86e/FX-800 printer
control language (also called Epson ESC P1 language). By definition, newer
printers that support the Epson ESC P2 language also work.
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Select an Appropriate Interface Cable

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

» HP 10833A HP-IB Cable, 1.0m
o HP 108338 HP-IB Cable, 2.0 m
o HP 10833D HP-IB Cable, 0.5 m

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

¢ HP C2950A Parallel Interface Cable, 2.01m

o HP C2951A Parallel Interface Cable, 3.0m

e HP C2946A Parallel Printer Cable, 3.0m

¢ HP C2947A Paralle]l Printer Cable, 10.m

» HP C2913A RS-232C (Serial) Interface Cable, 1.2 m
» HP 24542G Serial Interface Cable, 3 m (9F to 25M)

U your peripheral is to be connected via the LAN port (Option 1F7 only) on
the analyzer, you will need a LAN hub and 2 Ethertwist cables, Choose from
the following:

HP J2610B AdvanceStack 10Base-T Hub-8UJ (ty_pical 8-port hub)
HP J2611B AdvanceStack 10Base-T Hub-16U (typical 16-port hub)
HP 92268A Twisted-pair “straight-through” cable, 4 m

e HP 92268B Twisted-pair “straight-through” cable, 8 m

o HP §2268C Twisted-pair “straight-through”™ cable, 16 m

e HP 92268D Twisted-pair “straight-through” cable, 32 m

HP 82268N Twisted-pair “straight-through” cable, 300 m
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Connect the Printer or Plotter

1. Turn off the analyzer and the printer or plotter.

2. Connect to one of the ports shown in Figure 4-25.

LAN SERTAL
ETHERTWIST PERIPHERAL
HP- 1B PARALLEL
PERIPHERALS PER | PHERAL
- T N
%@ ) o
[: o
I L o — —
m %[:Fm‘“—‘
. y
ppébc

Figuse 4-25, Peripheral Connections
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Configure the Hardcopy Port

You will only have to do this setup once if vou make all your hardcopies with
the same printing or plotting device. You can configure the analyzer for any
of the peripherals listed below:

BEVICE TYPE | LANGUAGE} HARDCOPY PORT

HP Plotter HPGL Parallel Port

HFP Flotter HPGL RS232 Serial

HP Plotter HPGL P8

HP Printer PCL Farallel Port

HP Printer FCL RSZ32 Serial

HP Printer PCL HP-(B

Epson Compatible | Epson Parallet Port

Epson Compatible | Epson RS232 Seriai

File HPGL Internst Disk

File PCX - Internat Disk

He HP&L Non-Yot BAM Disk
Fle PCX Non-Yo! BAM Disk
HP Laserdet PCLS/ | PCLS Parallel Port

HP LaserJet PCLE/S | PCLE 8232 Serial

HP iaserJet PCLO/S [ PCIS HP-IB

HP LaserJet PLLS/E | PCLY Lan?

1 Cotion 1F7 ealy
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The analyzer can send print commands in PCL5, PCL, Epson, or HP-GL
modes. Recommended usages are:

s Use PCLS mode for maximum speed, if your printer supports it.
HP LaserlJet IIH/4/5 models support PCLE. Typical time o generate and
send hardcopy output to a PCL5 printer is 1 o 10 seconds.

s Use PCL or Epson language if your printer does not support PCLS. The
analyzer uses Epson ESC P1 commands that are common to IBM mode
devices and FX-86e/FX-800 mode Epson compatible devices.

« Use HP-GL language for plotters.
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Analyzer for HP-IB
Devices

Caonfiguring the
Analyzer for a LAN
Printer {Dption 1F7
only

Configuring the
Analyzer for RS-232
Devices
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Press (HARD COPY) Select G Y. Port and turn the front panel knob to
move the hlghhghted bar to your printing or plotting device, then press

If your HP-IB printing/plotting device has a dlﬂerent address than the
analyzer default of 05, press Prmtfplot HP= IB Addr and enter

the address of your printing/plotting device (typicai fact:ery defaults:
printer = 01, plotter = 05). Use the front panel numeric key pad to make
your entry.

: dr Use an external keyboard connected to the
analyzer's rear paﬂel DIN KEYBOARD connector and type in the LAN IP
address. (For information on using a keyboard, see “Using a Keyboard later

in this chapter.) Or use the front panel knob and Select Character key
to point to and select each character of the IP address, Then press En’

Refer to the User’s Guide Supplement for Option 1F7 for information on
using the LAN connection for printing.

1. If the baud rate of your printing/plotting device is different than the
factory default (19200), press EB ad ~and enter the baud rate of your
printing/plotting device. (Refer to your printer or plotter manual for the
baud rate of your device) You can set the baud rate to 1200, 2400, 4800,
9600, 19200 , 38400, 57600, or 115200 baud. If you are sending graphics
to the hardcopy device, the fastest supported baud rate is recommended.

2. Choose between Xon/Xoff {the default: specifies a software handshake)
and DTR/DSR (specifies a hardware handshake).
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Defining a PCLG Printer

Define the Printer or Plotter Settings

You will only have to do this setup once if you make all your hardcopies with
the same printing or plotting device.
Press and then Defin

erf" depending on which type of device you are using, Note
that only one of these choices is selectable at a time.

Three procedures follow. Use “Defining a PCL5 Printer” or *Defining a
Printer” if you are using a printer. Otherwise, go to “Defining a Plotter.”

Make the followmg selections in the analyzer menus:

1. Press .."aul S to restore the default parameters for a printer.

The defaults are:

Paranteter Default
Monachrome/Color Mcnochrome
Orientation Portraft
Autg Fead . GN
Top Margin 0.0C mm
Ik Margin 0.00 mm
Print Width 150 mm (5.8% in}

2. Select the type of printer you have: either
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5. Press HorePCLE to change the marging and print width:

a. 'I'op Margm Sets the top margin (non-printing space) of the printout
in mm. Minimum setting is 0.00 mm; maximum setting is 200.00 mm.

b. E_I.e_fgi:-Ma.rgins: Sets the left margin (non-printing space) of the
printout in mm. Minimum setting is 0.00 mm; maximum setting is
200.00 mm.

Wi h : Sets print width {printing space) of prinfout in mm.
Mmzmum setting is 80 mm; maximum is 500 ram. 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-gquarter turn relative to
portrait mode. Thus, in landscape mode, print width actually defines
the height of the printed image.

TV A
PCL5 “PRINT OVERRUN" Errors and Page Protsction

- When printing using PCLD format, the printed page's complexity may exceed the printer’s ability to
create the image and keep pace with the engine printing process. f @ page is too complex, the page
might print in garts, or only part of the page might print. Some print data loss is lkely In sugh
cases, 8 “PRINT OVERRUN™ message appears in the printer’s display

To solve this problem, some printers have & festure calisd "Page Protection” which reserves printer
memary for the psge image process, sllowing the printer 1o create the entirg page in memory hefore
physically maving the paper through the printer. This process ensures that the entire page will be
printed.

Enzble the page protection feature by consufting your printer manusl. Note: some printers require
7 MB of memory or more, to support this page protection feature
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Make the following selections in the analyzer menus:

The defaults are:

to restore the default parameters for a printer.

Parameter Default
Manochrome/Calr, Monochrome
Orienigtion Portrait
Auts Feed ON
Printer Resohution 96 Dots Per Inch
Top Mergin 0.68 mm
left Margin 0.88 mm
Print Width 150 mm {5.51 in}

2. Select the type of printer vou have: either }fanm:

3. Select the orxentatlon_ of the paper to the information printed, either

Partrart or Land_‘_"____,ape The portrait choice orientates the printout
vemcally, the landscape orientates the pnntout horizontally.

4. ¥ you do not want auto feed active, press Au

to change the printer resolution, margins, and print

) . Refer to the following table for some specific
a.nd en‘ valid print resolutions.
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Printer Valid Reselutions in DP})
HP ThinkJet g8
HP PaintJat 80, 180
HP LaserJet 75, 100, 150, 300, 500
HP DeskJett 75, 100, 150, 300, 800
HP Quistdet 96, 182
Epson B0, 128, 244, 368

1 HP DeskJet 540 should net be used at 100 doi.

farg n:': Sets the top margin (non-printing space) of the printout

in mm. Minimum setting is 0.00 mm; maximum setting is 200.00 mm.

200.00 mm.

~ n: Sets the left margin (non-printing space) of the
prmtout in mm. Minimum setting is 0.00 mm; magimum setting is

. = Sets print width (printing space) of printout in mm.
Minimum se ing is 80 mm; maximum is 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 tarn relative to
portrait mode. Thus, in landscape mode, print width actually defines
the height of the printed image.

4-85




Defining & Plotter

Using instyumant Functions

Connecting and Configuring Printers and Plotters

Make the followmg selections in the analyzer menus:

. Press B,e {1 sre. Def
The defaults are:

s to restore the defanlt parameters for a plofter.

Parameter

Default

Monochrame/Color

Monachrome

Aute Feed

GN

Color Plotier Pen Numnbars

Trage 1 = Pen 1
Trace 2 = Pen 2
Memoty 7 = Pend
Memery 2 = Per 4
Graticule = Pen 5
Graphics = Pen 6

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

memory traces, gramcule and graphics. Press

selecting pens.

4. 1f you do not want auto feed active, press &

s to select the pen number(s) for the data traces,

4-85

nn. when done




Printing and Plotting Measurement Results

To prir;t; or plot measurement results, perform the following steps:
1. Select the appropriate copy port:
s Printer or
s Plotter or
¢ Internal 3.5 in floppy disk
2, Define the cutput
3. Generate the output:
e Hardcopy or
e Plot to 3.5 in disk
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To Select the Copy Port

Press Select Copy-Port. Use the front panel knob to
highlight a printer, plotter, or an HP-GL or PCX file (dumped to the analyzer’s
built-in disk drive). Files saved in HP-GL or PCX format can be imported

to many personal computer (PC) applications such as word processors and
drawing programs. This allows a simple method for screen dumps to be used
in reports, memos, or other communications. In addition, if you have the LAN
option {1F7), you can use FTP tc directly get a hardcopy file in either HP-GL
or PCX format. See the LAN User’s Guide Suppiement for information.

NOTE

if you are sending hardcopy to an external device {printer or plotter] you should have already
configured the anaiyvzer for use with the printer or plotter. See the previogs section, “Connesting and
Configuring Printers and Plotters,” for mare informanon.
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Define the Output

The first step in defining the output is deciding which hardeopy components
you want in your printout, plot, or file.

To select your choice of format, press D ne Ha:dcepy and
then one of the following selections. Figure 4-26 and Figure 4-27 show the
available hardeopy components and formats.

outputs both the graph and marker table,

outputs ondy the graph. (This selection 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.)
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»i: Transmission Log Mag 10.0 g8/ Hef -3B .60 dB
b QFf
BW: 60.900 MHZ
CF. 176.6P0C MMHZ
aQ; 2.80
1 Loss: -113.06|dB
\
2
/‘5‘ ” B
/ !
Center 175.000 MHz Span 200,000 MHZ
1: Mkr A[MHZ) cB 2 Mk {MHZI oB
i> .60 000
13 7.862 ~0.08
= ~22 .83 -2, 89
=N 38 .07 -3.01

Figure 4-26. Hardcopy Components and Formats Available

pob5Tk ¢
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outpuis a iist of the data trace point values. (This
setection is only available for output to a printer.)

Trace Vaiues

e o, —

CHANNEL {:Transmisslon

FREG{MHz ) df  Mkrd
¢.300 ~47.81
2.847 ~B& . 82
3.794 ~71.87
5.541 =76.94
7.288 ~§2.18
5.838 -§8.23
1e.782 ~T7.77
12.529 ~B2.95
14.278 ~88.84
16,823 ~B5.46
17.770 -78.88
13.517 -88.07

21,2564 -B@.75
23.811 -83.53
24,758 -87.51
26.5@5 ~84.81
28.2582 ~83.51
28,998 -85 .81

Figure 4-27. Trace List Values

NOTE

You may notice a decraase in measuremant speed when the network analyzer is outputting to & printer
or plotter that doesn’t have 8 built-in buffer. For the fastest possible hardcopy dump to such devices,

press (MENU) ‘Trigger d before beginning the print or plat. Refer to the following table
for seme typical print times,
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L s S A s
NOTE

The following table provides some typical print times for various HP printers. These values are typical
only; they are not intended to necessarily reprasent the print times you will experience. They are
nrovided for comparison only In addition, the number of measuremant peints, measurement trace
complexity, number of traces, user graphics, centinuous sweep, and print size and format are ameng
the many parameters that can have an gffect on your particuiar print time

Table 4-2. Typical Print Times

Printer Resalution Portrait Format (min:sec) Lendscape Format (min:sec)
i)
DeskJet | Deskdet | Deskdet | Laserdet | DeskJet | Deskdet | Deskdet | Laserdat
870 686 1200¢2 5L 870 686 1200¢? | 5L
mono®
100 0:20 03 0:18 0% 0:23 G:48 0:20 0:27
300 0:24 0:38 0:28 0:3 0:28 G:42 0:33 0:40
PCi5 N/A N/A N/A 0:27 NiA N/A N/A 0:26%
COLOR
108 8;33 1:15 0:28 /A 0:39 247 0:43 N/A
308 118 210 121 NIA 1:40 2:53 151 N/A
PCLS NiA WA 0:23 WA N/A NIA 034 NiA

1 Some Dasklets may not supaort Y8C dpi resolution. I your plot is 273 size, use 156 dpi.
2 These timas ware measwed with the HP Daskdet 1200C i “paperdast” mode,

3 Do not use a color cartridge for mono print e single cartridge Deskdets,

4 Print width set to 181 mm to mare closely match the size of PCL fandscaps print.




Using a Keyboard

You can use an IBM PC-AT compatible keyboard 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 programs (Option 1C2).

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

To Connect the Keyboard

To connect a keyboard, first turn off the analyzer. Then connect a PC-AT
compatible keyboard with a mini-DIN connector to the rear panel DIN
KEYBOARD 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.

B T
NOTE

I your keyboard has & standerd (arge 5-pin) DIN connector, you will need to use a DIN to mini-DiN
ismall B-pin} adapter to conrect the keyboard to the analyzer. These adapters are evailghle as HP part
no. 1292-414%1. Comtaet the nearest HP sales or service office for more information.

4-93




Using fnstrument Functions
Using a Keyboard

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 pane! 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 kevboard and the Re-Save State
function to save an instrument state that you want to call “mixer”,

1.

. Press Selec

Set up the instrument with the measurement parameters that you want
t0 save, See “Saving and Recalling Measurement Resuits,” earlier in this
chapter, for more information.

“ . and choose where to store the
instrument state.

Press ?rl
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.

Press on the keyboard (or the analyzer) and the current
instrurnent state will be saved to a file titled “mixer”.




Using instrument Functions
Using a Keyhoard

Front Panel Control Using a Keyboard

A keyboard template was supplied with your shipment. If you place the
ternplate on your keyboard you will always have the following mformation on
hand. Should you misplace your keyboard template, you can reorder with

HP part nurber 08712-80028.

You can uge the key combinations below with 3 keyboard connected {o the
rear panel of the analyzer 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 (fop} through eight (bottom).

Keyhoard Frent Panel Key Equivalents

Keyhoaril Front Panel Equivalents
Function ey

Shift Ctrl

f1 Softkey T1MEAS 1 | SAVE RECALL

f2 Saftkey 7| MEAS 2 | HARD COPY

3 Softkey 31 FREG | SYSTEM OFTIONS
f4 Softkey 41 POWER § PRESET

] Softkey 5| SWEEP {BEGIN
% Softkey 6 | MENU

{1 Seftkey 7 | SCALE

& Softkey B | MARKER

i CISPLAY
fio FCRMAY
il CAL
f12 AVG
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For exampie, to select measurement channel 1 as the active channel, on
the keyboard press with (f1). To preset the network analyzer with the
keyboard, press with (f2). In each case hold down the first key as you

press the second key. To select Softkey. 1, press (f) 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
compatible.

Print capabilities:

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

Pressing {(skift } (Print Screen} on a keyboard will dump the current graph along
with the current softkey menu.
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Using an External VGA Monitor

The regr panel VIDEO OUT COLOR VGA connector can be connected {0 a

VGA compatible monitor for enhanced measurement viewing. This section
describes how to customize the color on an external VGA monitor. Refer to
Chapter 8 for more information on the VIDEQ.OUT CCLOR VGA connector.
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Customizing Color on an External Monitor

Although the analyzer’s built-in monitor is monochrome, you can connect an
external color monitor to the analyzer for customized viewing. Your analyzer
is equipped with a standard VGA compatible connector on the rear panel. See
Chapter 8 for information on this connector.

The anaiyzer s default cclors (selected by pressing (BISPLAY)

: 'gmll_t. ) were chosen for optimal viewing of
measurement data and text on an external VGA color monitor, However, you
can customize the color of various display items if desired.

To customize the color on an extemal dispiay, press

knob, or the () () keys to select the item you want to change. You can
also use the analyzer’s keypad to input the number of the item vou want to
change. Kefer to the table below to identify item numbers,

Htem # Description : Item # Bescription
1 Background g inactive Text
2 Text 14 Warning Text
3 User Graphics Pen 2 11 Graticule
4 User Graphics Pen 3 12 Frace 1
5 User Graphics Pen 4 13 Mem 1
f User Graphics Pen 5 14 Yrace 7
7 User Graphics Pen 8 15 Mem 2
8 User Graphics Pen 7 16 Text
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For exampie, to change the color of the text on the external monitor from
white to a different color, perform the following steps:

More Display Color fptionms

L. Press
Select

2. Press (18) (item number for “text” from the list above), and then {(ENTER).

e and then use the front panel knob to adjust the colfor to

5 Finally, press
the desired hue.

NGTE
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CAUTiON

Synchronizing and Positioning the Display

The analyzer provides a CRT adjustment feature which can be used to get
an external monitor to synchronize properly, and to optimize the display’s
position. The following list explains how to use the CRT adjust features.

The CRT adjust settings also afiect tﬁe analyzer's built-in display.

1. Press (SYSTEM OPTIONS) System nfig CRT Adgust When this key
is pressed a test pattern appears on the momtor(s) If vou don t want the

test pattern on the display while adjusting it, press .R

2. If your external monitor is a sync-on-green-signal monitor, press the

Sync. Green on OFF key to enable the sync-on-green capability.

3. Use the Vertlca ¢ on keys fo vary
the display’s posmmn on the monitor. After pressmg one of these softkeys,
use the front panel knob, the (#) (1) keys, or the numeric keypad to vary
the position of the display on the monitor.

4, For synchromzmg your external monl‘ror use the

5. All of these settings are retained when the analyzer is turned off or preset.
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Optimizing Measurements

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

Increasing Sweep Speed

Increasing Network Analyzer Dynamic Range

Reducing Trace Noise
Reducing Mismatch Errors

Measuring Devices with Long Electrical Delay
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Increasing Sweep Speed

You can increase the analyzer sweep speed by avoiding the use of some
features that require computationalt time for implementation and updating,
sucht 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 points

only view a single channel

turn off alternate sweep

turn off markers and marker tracking

turn off spur avoidance

minimize frequency span to avoid banderossings (HP 8713C only)

a & 3 & » & & 5 & B

To Increase the Start Frequency

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

1. Press

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




Optimizing Measuraments
Increasing Sweep Speed

To Set the Sweep Time to AUTO Mode

Auto sweep time mode (the preset instrument mode}, maintaing the fastest
sweep speed possible for any particular measurement settings.

1. Press and look at the Sweep Tim ‘D man’ softkey label.
When AUTO is all capital letters, it indicates that the analyzer is in auto
sweep time mode. If MAN is all capital letters, the analyzer is in manual
sweeD time mode.

2. If necessary, press Sweep
AUTO.

to toggle the time mode to

To Widen the System Bandwidth

Wide systern bandwidth is recommended for some broadband detection
measurements,

Press B to widen the IF bandwidth. As the
bandwidth increases, the sweep time decreases and the trace noise increases.

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

System Bandwidth Sweap Speed
Wide fastest
Medium Wide faster
Madium fast
Mediure Narrow slow
Narrow slower
Fine slowest




Optimizing Measurements
Inereasing 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 results.

To Reduce the Number of Measurement Points

’I‘o reduce the m}mber of measurement points, press (MENU

- and use the front panel knob, the (§) () keys, or the
ypad 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
approximately 20 Mtz)

» the number of band crossing points encountered in a sweep (at
approximately 1900 MHz, 2310 MHz, and 2620 MHz) (HP 8713C cnly)

» if the MHz/msec rate is above the maximumn 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 8713C using a center frequency of

1500 MHz, and a system bandwidth setting of medium.
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Figure 5-1. Relationship Between Frequency Span, Sweep Time, and Number of Points
Note the following in the graph above:

o As the frequency span decreases, the sweep time generally decreases.

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

To View a Single Measurement Channel

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

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

Alternate sweep is turned off when the analyzer is preset, but is
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 50 percent.

2. If ON is in capital lefters, toggle the softkey to disengage the alternate
sweep feature (the softkey should appear £1t.Sweep

I. Press and look at the A1t Sﬁee‘};”qﬁ'/ UFF softkey.

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 (MARKER

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

calculations like ﬁﬁ'",'dﬁidpg can add over 100 ms to each sweep.

L. press and look at the

softkey.

2. If the word “ON” is in capital letters, toggle the softkey to the OFF
position.,
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To Turn Off Spur Avoidance

When spur avoidance is on (preset default is off), the analyzer breaks each
sweep Into segments. Between sweep segments, the anatyzer stops 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.

NOTE

i Spur Avoid mus? be used in your measurament, sel the start freguency as high as possible to obtain
the fastest possible sweeps.
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To Avoid Frequency Bandcrossings by Minimizing the
Span (HP 8713C only)

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

1900 MHz
2310 MHz
2620 MHz

Press and then change the start freguency, stop frequency, or span to
avoid sweeping through these band crossing points when possible.
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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:

e input power to the device under test (DUT)
s receiver noise floor

CAUTIDN

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) '

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

and enter the new source power level,

Maximum Recommended Input Power Levels

Maximum Input Level

Narrowband Mode +10 4Bm

Broadband Moda +15 48m

Remember to not exceed the receiver input damage limit of +23 dBm.

NODTE

The normalization power level may affect the analyzer’s dynamic aceuracy Ses Figure 16-1 in
Chapter 10.
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Changing System
Bandwidth

To Reduce the Receiver Noise Floor

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

Reducing the system bandwidth lowers the noise floor by digitally reducing
the receiver input bandwidth. As system bandwidth is reduced, more
receiver measyurements gre used per frequency peoint, 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 six system bandwidths: wide, medium wide
(defauit setiing), medium, medium narrow, narrow, and fine,

I Press (A/C) System Banduidth
2. Press the key that correspends to the bandwidth you want.

it 5 recommended that wide system bandwidth only be used for broadband detection measurements
due 1g trace neise effects.




Changing Measurement
Averaging

Optimizing Measurements
Increasing Metwork 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 instrument 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

o time for each individual sweep remains the same, but
» total time to update the trace increases.

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

L Press (AUG) Average Factor
2. Enter a value followed by (ENTER).
3. Press Coff .

NOTE

When averaging is on, there is an indicator in the lower right corner of the analyzer’s display The
display is in the form Avg x,y where "x" is the averaging factor for measurernent channel 1, and
v’ is the averaging faster for measurement channel 2. i only one measurement channel is or, the
averaging indicator only displays that channel's averaging factor.
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Reducing Trace Noise

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

s activate measurement averaging
o reduce systemn bandwidth
e climinate 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.

Averaging is explained more fully in the previous section.
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Beducing Trace Noise

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 decreased bandwidth may slow down the
sweep. While averaging requires muitiple sweeps to reduce noise, narrowing
the system bandwidth reduces the noise on each sweep. See the previous
section for a more detailed expianation of system bandwidth.

Press Syster

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

To Eliminate Receiver Spurious Responses

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

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

s dither
& spur avoid

Dither is usually most effective for narrow frequency span measurements
(generally <15 MHz) as explained below. If dither does not eliminate visible
spurs, use spur avoid instead.
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Reducing Trace Noise

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

CAUTION

Activating Spur
Avpidance

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 measurernents with a user defined
measurement. calibration. To activate dithering:

L. Press (MENU

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

The measurement calibration must be performed with the same spur avoid
option used in the measurement or your resulis may be invalid,

When you activate spur avoidance the analyzer sweeps to a point 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 frequencies, number of
points, sweep time, 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 calibration
procedures.

NOTE

Using spur avoid increases sweep time. Since there are more spurs at the lower frequencias, the time
penalty can be reduced by setting the start frequency of the measurement as high a5 possible.
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CAUTION

CAUTION

Bptimizing Measurements
Redecing Trace Noise

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 ofl.
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Reducing Mismatch Errors

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

the source {analyzer R¥ QUT) 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, etc. are considered part of the
source or lead 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 mismaftch errors in a reflection measurement, is to
perform g reflection calibration directly at the DUT connector, using the exact
frequency parameters that you will be using for the measurement.

1. Set up vour reflection measurement and frequency parameters.
2. Press

3. Follow the instructions on the display.

For more information on calibrations see Chapter 6.
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Reducing Mismatch Errors in a
Transmission Measurement

Source match errors in transmission measurements can be reduced by
performing an enhanced response calibration. {See Chapter 6.) Load
match errors can be reduced by using an attenuator on the analyzer’s
TRANSMISSION RF IN port.

NOTE

Always use high quality attenuators. Six to ten dB of attenuation should be sufficiant to sigaificantly
rgduce mismatch errors.

Reducing Mismatch Errors When Measuring Both
Reflection and Transmission

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

NOTE

Using an attenuatar on the sutput 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 QUT and RF IN ports. Since the source frequency is changing
rapidly during a sweep, a long distance or delay between RF OQUT and RF IN
will mean that the signal arriving at the RF IN port will be of stightly lower
frequency than the RF OUT signal at the same moment in time. This effect is
referred to as “frequency skift.” The amount of frequency shift is given by
the following equation:

frequency shift = transit time x £S3ueRay span

sweep time

The narrowband receiver at the RF IN port is tuned fo the exact frequency
being emitted at the RF OUT port, with an input bandwidth determined by
the System Bandwidth selection. ¥ 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
frequency shift increases. The amount of attenuation also increases as the
System Bandwidth decreases,

The analyzer has been designed to minimize the effect of frequency 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 fo be affected, especially at the analyzer’s
fastest sweep rates. H frequency shift is suspected, use the following
technigues to reduce its effect:

s increase sweep time

« decrease frequency span

e select a wider system bandwidth

« use shorter cables to connect the DUT to the analyzer

» use broadband detection to completely eliminate the effect of frequency
shift
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Calibrating for Increased Measurement
Accuracy

This chapter first explains measurement calibration in the section fitled,
“Measurement Calibration Overview.” The sections following the overview
provide instractions for choosing, performing, saving, and checking
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 etror 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 BF 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.

j\_ DUT  |—
APPLIED JRANSMISSION
ERRORS
RF SOURCE
)
(\ INCIDENT AN
N NN
\j S N
REFERENCE REFLECTED TRANSMITTED

pof&ilb

Figare 6-1. Sources of Errors
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Measuraement Calibration Overview

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

Isclation errors result from energy leakage between signal paths. In
transrission measurements, this leakage is due to crosstalk., In reflection
measurements, it is due to imperfect directivity.

Mismatch errors result from differences between the DUT’s port impedance
and the analyzer's port impedance, Source match errors are produced on the
source (network analyzer RF OUT) side of the DUT; load match errors on the
load (network analyzer RF IN} side. I the DUT is not connected directly to
the port, the mismatch errors due to cables, adapters, ete. are considered
part of the source or load match errors.

NETWORK ANALYZER

pob4ib

Figure 6-2. Mismatch Errors

The 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 equation called an error model. 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
measurements is dependent on the quality of the standards used for




Cafibrating for Increased Measurement
Accuracy
Measurement Caliliration Overview

calibrating. Simce calibration standards are very precise, great accuracy is
achieved,

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

To perform a quality calibration:
e Use the highest quality standards available and take care of them.
* Be sure o select the correct cal kit by pressing

+ Make consistent connections (use a torque wrench with 3.5 mm connectors
if possible) of the standards and DU,

o Minimize temperature variations.

o Minimize movement of cables.

The Calibration Reference Plane

For the most accurate calibrations and measurements it is important that
vou calibrate gt the appropriate reference plane. The reference plane is
where you will actually be connecting your DUT. Most often you will not be
connecting your DUT directly to the analyzer's front panel. More likely, you
will be connecting vour DUT to some sort of test fixture that is connected to
the analyzer. See Figure 6-3. It is important to calibrate out the effects of
the test fixture and its associated cables and hardware. Whenever possible
connect, your calibration standards to the calibration reference plane.
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Determine if a Calibration is Necessary

This section shows you how o determine if your measurement system
requires a user-defined calibration.

When a Calibration Is Not Necessary

e 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.

« Your test device impedance matches the impedance of the analyzer.

If your test setup meets these conditions, you do not need to perform any
additional calibrations, however without a user-calibration, the analyzer is not
guaranteed to meet its published measurement port specifications.

When a Calibration Is Necessary

s You want the best accuracy possible.
s 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.

e You are measuring a narrowband or electrically long device,

» 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 you have selected the type of measurement
under the (MEAS 1) or {MEAS 2] key, press the key. Pressing the

key brings up calibration choices for the type of measurement you
selected in the {MEAsS 1} or (MEAS 2) menu. See Tsble 6-1 for the tvpes of
calibrations available for each type of measurement. The following sections
in this chapter discuss these different types of calibrations, organized by
measurement type. There is also a discussion of a type of calibration called
normalization.
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Tahle B-1. Calibration Types

Measurement Type

Calibration Choices

Transmission

Resters Defaulis
Respanse

Response & Isolation
Enbansed Resporse

Reflection

Restore Defaults
Ong Fort

Fault locetion?

See your Jprion 100 User’s Guide Supplement.

sRLt Sea your Jprion 100 User's Guide Supplement.

Power Autgzers
Manyal Zaro
Normeliza

Canversion nss Autozers
Manus! Zero
Normalize

AM Belayz Restors Cefaults
Respense
Normalize

Unraticed narrowband internal detection Normalize

1 Option 100 only
2 Optiang 104 and 10B enly

NOTE

The active calibration will be retained in the analyzer's memory whes power is surned off, and wilf be

restored when power is turned back on.

NOTE

There is no decrease in sweep speed when a calibration is used.
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CAUTION

CAUTION

To Perform a Normalization Calibration

Normalization is the simplest type of calibration. The analyzer stores data
into memory and divides subsequent 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 vou would for an actual measurement, but
omit the DUT.
3. Press Normalize .

4. Notice that the top of the display on the analyzer now shows the type
of measurement 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 no correction interpolation with a
normalization cal.

If you decide to perform any other type Qf__{;g@ibr&ti@ﬂ, be sure to turn off
normalization first by pressing Data. Note that the “/M” indicator
disappears when normalization is turned off.
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To Perform a Transmission Calibration

Transmission calibrations remove systematic errors caused by frequency
response, isolation and source match. These calibrations are for narrowband
measurements only.

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

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

1. Setup the analyzer for your measurement:

e select (MEAST) or (MEAS ) Transmissn
e onter operating parameters other than the defauit
2. Press (CAL), and then one of the following softkeys:

aults
Restoring the default calibration recalls error correction arrays that
the network analyzer previously generated by an adjustment test and
permanently stored in memory. This response 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 frequency spans. This calibration is also known as the default
calibration. '

A response calibration prompts vou to connect a through cable as the
calibration standard, and then measures it across the frequency band
you have defined, using the number of points you have defined. This
measurement is used to correct systematic frequency response errors.

<
v

ot
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Transmission
Calibration
Interpolation

This method of calibration is only necessary when trying to achieve
magimum dynamic range {>100 dB). A response and isolation calibration
prompts you to connect loads to both ports and then to connect a through
cable. These standards are measured across the frequency band you have
defined, using the number of points you have defined. These measurements
are used to remove systematic errors caused by frequency response and
crosstalk.

This method of calibration is superior to the standard response calibration,

This calibration prompts you to connect four measurement standards; an
open, a short, a load, and a through cable, The analyzer measures each
standard across the frequency band you have defined, using the number of
points you have defined. The measurements of these standards are used to
remove systematic errors caused by frequency response and source match.

Widening the frequency span after performing any of these calibrations will
invalidate them, 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
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 a Reflection Calibration

A reflection calibration removes systematic directivity, source maich and
Treguency 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 Refiection Response” in Chapter 3.

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

1. Setup the analyzer for your measurement:

* select (MEAS 1) 07 (MEAS 2)

* enter operating parameters other than the default
2. Press (CAL), and then one of the following softkeys:

Reflection Calibration
Interpslation

Restoring the defanlt calibration recalls 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
peints. It is quick and convenient but not as accurate at narrow frequency
spans. This calibration is also known as the default calibration.

A one-port calibration prompts you to connect three measurement standards:
an open, a short, and a Ioad. The analyzer measures each standard across
the freguency band you have defined, using the number of points you have
defined. The measurements of these standards are used to remove systematic
errors caused by directivity, source match, and frequency response.

Widening the frequency 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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Note that after you have calibrated, a “C” appears in the upper right hand
corner of the dispiay. This “C” indicates that a user-defined cal (nof the
default) is in use. If you change o 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 a Conversion Loss Calibration

Conversion loss measurements typically utilize only & normalization
calibration. See “To Perform a Normalization Calibration” earlier in this
chapter.

When in conversion loss measurement mode, the analyzer is using its internal
breadband detectors and pressing the key calls up a menu for zeroing
the detectors. Zeroing the detectors helps compensate for drift due to changes
in ambient temperature. The two selections for conversion loss mode
are;

Autozero periodically compensates for detector drift due to changes in
temperature. When autozero is selected, the detectors are automatically
zeroed approximately every five minutes. A pop-up message will briefly
appear on the analyzer’s display when the detectors are zeroed.

mode, the analyzer zeros the detectors only when the
“softkey is pressed.

NOTE
When zeroing the detectors, the analyzer turns off the internal RF sowrce. If you are measuring an

external source with the broadband detectors, use Mg

. before the externat source is
cornected to the TRANSMISSION port. '
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To Perform an AM Delay Calibration
(Option 1DA or 1DB only)

¥or an example of performing an AM delay calibration refer to “Measuring AM
Delay” in Chapter 3.

Otherwise, follow these general steps when performing an AM delay
calibration:

1. Setup the analyzer for an AM delay measurement:

® gelect (MEAS 1) or (MEAS 2}

¢ enter operating parameters other than the default
2. Press (Cat), and then one of the following softkeys:

This selection removes all frequency response correction. Absolute group
delay measurements will be uncalibrated. The accuracy of retative group
delay {group delay flatness) 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. This
measurement is used {o remove systematic frequency response errors.

AM Delay Calibration  Widening the frequency span after performing this calibration will invalidate
Interpelation it, and restore the default calibration. You may narrow the span and the
analyzer will interpolate correction for the narrower 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 compatibie with the
standard type-N female connectors (cal kit model number HP 85032B/E for
50 1 anatyzers or HP 85036B/E for 75 @ analyzers), you can either select

& 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.

Cennector Type Cal Kit Analyzer Type
Type-N tmi 150 Q1  HP 85032B/E [ Stendard {50 O}
Type-N {m) {75 €2} | HP 85036B/E | Option 1EC {75 Q)
Type-F {f) HP 85039A | Gption 1EC [75
3.5 mm HP 850330 | Stendard {50 2]

To select the connector type by pressing ‘ ng then the

connector type applicable to your measurement.

If vou are calibrating with type-F connectors, you must follow the procedure
in the HP 85039A Calibration Kit User Information.

For other connector types, the easy way to enter definitions is to downioad
them from a file on disk. Use the template program on the Example Programs
disk (DOS format) as a starting point. The format of a cal kit file is explained
in the next section,
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How to Download
Standards Definitions

NOTE

Calibration kit definitions must be in DOS format. LiF format is not supported for cal kit definitions.

1. Insert the disk with the cal standard definitions into the analyzer’s built-in
disk drive.

2. Press (SAVE RECALL) and note the first word of the second 1' e. on the
screen. If 1t is not “INT \” (foz‘ mtema.‘i disk), press §

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

NOTE

Cal kit coefficients are displayed | it t _operat] 18rs screen, press
(8YSTEM OPTIONS) D
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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 kit definition. Here are three examples:

's You are using a connector type (TNC or BNC for example) which is not one

of the selecticns under the CAL KIT menu.

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

» You are using a fest fixture.

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

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

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

NOTE

Calibration kit definitisns must be in DOS farmat. LIF format is not supported for cal kit definitions,

3. Verify performance.

Determine the standard characteristics for the connector type you plan to use.
In particular, these are the characteristic impedance (Zy), the delay, and the
ioss. These characteristics are common for the four supported types used by
the analyzer. Additionally, the capacitive model parameters, CO, C1, C2, and
(3 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 ifs actual measured response,

6-19




Calibrating for increased Measurement
Accuracy
Choose an Appropriate Calibration Method

About Calibration Standards.

A calibration standard is a specific, well-defined, physical 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).

Standard characteristics are the numerical, physical characteristics of the
standards used in the model selected.

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

Open Open defines the standard type of an open cireuit used
for calibrating reflection measurements. As a reflection
standard, an open circuit offers the advantage of broadband
frequency coverage. At high frequencies, however, an open
rarely has perfect reflection characteristics because the
fringing capacitance effects cause phase shiff that varies
with frequency.

These effects are impossible to eliminate, but the calculation
built into the analyzer includes an open circuit capacitance
model. This capacitance model is a cubic polynomial as a
function of frequency, where the polynomial coefficients are
user-definable.

The capacitance model equation is:
C = (CO) + (C1*) + (C2*F) + (C3*8)
where { is the measurement freguency.

The terms in the equation 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,

C1 is used to enter the C1 term, expressed in F/Hz
{(Farads/Hz).
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Through
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(2 is used to enter the C2 term, expressed in F/Hz?2.
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 measurements.

Through defines the standard type as a transmission line of
specified length for transmission calibrations.

For ail four standard types the Z, (characteristic impedance), Delay, and Loss

must be set.

NOTE

in a new cal kit.

When creating a el kit file, it 2 standard is net defined, the currently defined values for that standard
will be resained. The best practice is to define all of your standards and characteristics when loading

Zo

Delay

Loss

Zg 1s usually set to the system characteristic impedance
(usually either 50 or 76 chims).

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

(1]
3

&0

it
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For further information, on calibration kits and standard characteristics
determination, refer to HP Product Note 8510-bA (HP Part No. b9H4-1556%).

Create a cal kit ASCH file or edit the one provided on the Example Programs
disk. (Remember that these files are compatible with MS-DOS, and thus,
you could nse 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, is listed on the next page.

6-22




10

20

30

40

50

60

70

80

20

100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
280
300

Calibrating for Increased Measurement
Accuracy
Choose an Appropriate Calibration Method

When reading the cal kit file, the analyzer recogrizes only the information

after the “1” and ignores everything after a “$”. You can add comments after
a “$”. The first line of a cal kit file must contain a “1" with a “$” directly
after it. No characters are allowed between the “!” and the “$” on the first

line of a cal kit file.

'$ Standard Definitions for HP 85054B Precision Type-N Cal Kit.

!
'3
t$

i

e sw e amm S Em TEm e Ame eAd kA JAE ER AAL SN DR SER SRR WME AR M LW SM R Ak

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

OPEN: § HP 85054-60027 Open Circuit Plug
Z0 50.0 $ Ohms
DELAY 67.993E-12 $ Sec
1L0SS 0.8E+9 $ Ohms/Sec
C0 8B8.308E~15 $ Farads
Cl 1667.2E-27 $ Farads/Hz
C2 -146.61E-36 $ Farads/Hz"2
C3 ©.7531iE-45 $ Farads/Hz"3

SHORT: ¢ HP 85054-60025 Short Circuit Plug
Z0 50.0 $ Ohms
DELAY 63.078E-12 § Sec
L0SS 8.E+8 $ Ohms/Sec

LOAD: § HP 00909-60011 Broadband Load Plug
Z0 50.0 $ Dhms
DELAY 0.0 $ Sec
LOSS 0.0 $ Ohms/Sec

THRU: §$ HP 850854-60038 Plug to Plug Adapter
Z0 50.0 Ohms
DELAY 196.0E-12 § Sec
LOSS 2.2E+9 § Ohms/Sec

EXD
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Once a measurement calibration has been generated with a user-defined
calibration kit, 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 must not be one of the calibration standards: measurement of one of
these standards is merely a measure of repeatability.

To achieve more complete 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 to achieve verifiable measurement accuracy.

The published specifications for your analyzer system 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 calibration:

1.

*F . which will toggle the

Press fP ior Merm Seiect Dlsk and select where you want the
calibration saved. See “Savmg and Recalling Measurement Results” in
Chapter 4 for information on the three available selections.

Press  to save the calibration.

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

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




Check the Calibration

Your analyzer has a calibration check feature that can compute and display
corrected measurement uncertainties (residual errors) that apply to the
current instrument settings and calibrations.

During a calibration check, you are prompted to connect calibration standards
to your measurement ports, These standards are measured with the current
calibration corrections applied and the residual errors are then calculated and
can be displayed,

Troubleshooting with
Calibration Check

Using Calibration Check
to Determine
Calibration interval

Using Calibration Check for Analysis and Troubleshoot-
ing

The calibration check feature can be a usefu! tool to help you troubleshoot
poor measurements and to help you determine how often to perform
calibrations on your analyzer,

If you suspect that you may not be making valid measurements, you can use
the calibration check to confirm that your current measurement calibration is
valid or to reveal that it is faulty. Using a different set of calibration standards
for the calibration check than the ones you used for the initial calibration will
help you to rule out the possibility of degraded or faulty cal standards.

Using the calibration check feature can help you determine the optimum
calibration interval for your analyzer in your particular environment,
Calibrations can degrade over time due to temperature drift, connector wear,
cable movements, etc.

To use the calibration check feature to determine the best calibration interval
for your measurements:

1. Perform the {ype of calibration desired.
2. Determine the residual errors by doing a calibration check.
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3. Plot the results to disk or to hard copy for later comparison,

4, Compare subsequent calibration checks against the initial one and keep
track of the time interval between the first calibration check and later
ones.

5. When the residual errors have drifted beyond what is acceptable, note
the time interval and use that information {0 determine what is the best
calibration interval for your measurements.

6. Repeat the process above enough times to feel confident that your
calibration interval is correct.

To Perform a Calibration Check

The calibration check feature can be used on any of the transmission or
reflection calibrations available (including the factory default calibration). See
Table 6-2.

Table 6-2. Calibration Check Error Terms

Measurement Calibration Standards’ Error Terms?
Type Type Needed Computed
Transmissien | Default 0s,.LT Source Match, load Match, Tramsmission Tracking
Respoanse 8.3.L7 Source Match, Load Mateh, Transmissien Tracking

Response & lsolation} O0,8,112),7 | Soeurcs Mawh, load Match, Transmissien Tracking, Isolation

Enhanced Response GSLT Source Match, load Match, Transmission Tracking
Tast Set® GS.LY Source March, ioad Match, Transmission Traeking
Reflection Dafault st Dirsctivity, Seurce Match, Reflection Tracking
One Port oSt Dirsetivity, Source Match, Reflection Tracking
Test Set> gst Directivity, Source Match, Reflection Tracking

10 ~ Open, § = Short, L = Load, 7 = Thry
2 Ses “Error Term Descriptions and Typical Values”, latar in this chaptar.
3 lUsed with HP 870756 multiport test set oniy
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To perform a calibration check:

i

Re sure that the analyzer is in the measurement mode and has
implemented the particalar calibration that you want to check.

. Press Cal Check Do Cal Check.

Follow the onscreen prompts to connect the calibration standards.

{You should connect the standards at your calibration reference plane,
not necessarily at the front panel of the analyzer. For exampie, your
calibration reference plane may be at the end of cables, adapters, or fest
fixtures connected to the analyzer. See “The Calibration Reference Plane”
for more infermation.)

To decrease the likelihood that a faulty calibration standard is being used,

it is recommended that you use a different set of calibration standards for
the calibration check than you used to perform the initial calibration. The
different set of calibration standards must be of the same type as the original
set.

4.

Once yvou have properly connected all the reguired standards as prompted,
the analyzer computes the residual errors for the measurement.

Now press the View Cal Check key to view the residual errors for the
type of calibration you did a calibration check on. When you view an
error term plot, the analyzer stops sweeping and displays the plot on the
analyzer’s screen. To return to measurement mode and autoscale the

display, press |

. Refer to “Error Term Descriptions and Typical Values™ for descriptions and

typical plots of the various error terms.

Error Term Descriptions and Typical Values

The folowing table lists the typical error term values.
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Error Term Typical Value!
Directivity < —40 48
Source Match [correrted) < —30 48
Source Match luncorrected! < —15 d8
load Match < 10 48
Transmission Tracking +01 1w -0.1dB

isolation

Reflection Tracking

~100 w© —70 dbm
+005 1w —~05 dB

1 Typical vaiues include cables and fixtures, Your sesults will vary depending upon your cables, Thcuring,

and cannecter type
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Directivity Directivity is a reflection measurement error term,
Corrected directivity less than 40 dB is expected after
calibrations have been performed. This is the same value
you would measure when measuring a load standard.
¥1: Memery Log Mag  16.0 48/ Ref -70.00 48 [
oG N
daB
-3
~40
~5B0 :
~5B0 I j [Aﬁ AV{ fllﬂ g !\\ [\Vﬂl
I : 1
1w i jii.l AV(\M#,M?\VM@ JJ\"HS‘\,U
R AT |
=2 %ﬂ Y ii T ' %‘ v ¥ ﬁ 1‘! l
? ¥
4100
~110
Srart .300 MmHz gtan 1 300.000 MHZ
Figure 6-4. Typical Directivity Errer Term
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Source match is an error term which can be used to
determine the magnitude of re-reflections from the source
port (RF OUT}.

Reflection calibrations always correct for source match.

The twe transmission calibration types that will correct for
source match are Enhanced Response and Test Set Cal. (Test
Set Cal is only available when using vour analyzer with

a multiport test set. If you are using a multipori test set,
refer to its User’s Guide for more information.) A corrected
source match of < —30 dB indicates a good calibration for
these two calibration choices. See Figure 6-b.

b1 Memory i.0g Mag 5.0 dB/ RBaf -5%.00 dB C
an - I i i Jilli;f;l |
SRR 0N o
BUNTIIE U0 T

LRI | T
SRR
-60 : 1

Figure 6-5. Typical Source Match (Corrected) Error Term

All other calibration types do not correct for source match.
The source match error term for other types of calibrations
will be equal to the raw source match of the port in these
cases. See Figure 6-6.

This value can be in the —15 dB range.
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B Memery
PR OFf

Log Mag

5.0 dB/ Ref -25.00 dB

Stari 0.300 Mrz

Stoo 1 360 .000 MMz

Figure 6-B. Typical Source Match (Uncorrected} Error Term
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Load Match Load match is a transmission measurement errcr term. It is
a measure of the re-reflections contributed from the match

of the THRU standard and the receiver port (RF IN).
A typical value for this match term is < 10 dB.

>1 Memery l.og HMag 5.0 dB/ Aef ~45.00 dB c
B2 0f§
48
~-25
/r-v/ 4
-30 *\\
-35

- / ViR

——

[
v

35

——r

-60

Start G.300 MHzZ Stan 1 300.000 MHzZ

Figure 6-7. Typical Load Match Error Term
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Transmission  Transmission tracking is a transmission measurement error
Tracking term. It is a measure of the corrected THRU standard.

A typical transmission tracking error is £0.1 dB. Most likely
this term will be dominated by frace noise.

1 Memary iog Mag 0.1 dB/ Rer 2.0¢ b C
PP OFf
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Figure 6-8. Typical Transmission Tracking Error Term

6-34




Calibrating for Increased Measurement
Rcouracy
Checic the Calibhration

Isolation Isoiation is a measure of crosstalk between RF signal paths.
For example, there may be leakage between the RF QUT
and RF IN signal paths inside the analyzer. The isolation
term displays the best possible noise floor of 3 fransmission
measurernent with no external signat path.

This measurement can be in the range of —100 to —70 dBm.
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Figure 6-8. Typical Iselation Errer Term
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Calibrating for Increased Measurement

Accuraty

Reflection
Tracking

Reflection tracking is a reflection measurement error term. ¢
is a measure of how well the open or load standards have
been corrected.

A typical reflection error tracking error is +0.05 dB.
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Figure 8-10. Typical Reflection Tracking Errer Term

6-36




Automating Measurements




Automating Measurements

NBTE

This chapter assumes that you sre familiar with the information provided in the Programmer’s Guide
(supplied with your analyzer} and the AP /nstrument BASIC User's Handbook Tsupplied with Cption 1C2
analyzers).

O e O S

NOTE

This chapter explains how to controt your analyzer with either the internal 1BASIC option {1C2) or with
an external controtier connected vis HP-B. H you have erdered the LAN sption {(3FT), veu have the
additional capability of controlling the analyzer over & LAN. Refer 1o the User’s Guide Supplemsnt for
Option TF7 tar intormation.

An automated measurement systerm is a system where a computer performs
some of the tasks that you would normally have to do manually.

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

-TJ
[AV]




Automating Measurements

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

s Operator interaction time

o measurement speed

« data transfer speed

» computation speed (when applicable)

Be sure to consider all 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, o monitor production
line performance, and to archive and analyze data. Automating your
measurements can heip ensure consistent quality on a production line.

Using a consistent, documented production process, while monitoring product
quality are important attributes of modern production standards such as
ISO-9000. These attributes are best achieved with an automated system.

D S S S S
NOTE

Hewlett-Packard offers professional consulting services to help increase your manufacturing productivity
A complete test process analysis can be perfermed by HP system engineers, who will work with your
factary manapement, engineering, and praduction groups to evaluate various automation seiutions. For
more information cantact the nearest HP sales office. Refer to Chapter 10 for & table of sales and
service offices.
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Autemating Measurements

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

s Operator Interaction

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

¢« Controlling Peripherals

» Displaying Measurement Resuits

s Saving Measurement Results

NOTE

IBASIC {0ption 1C2), when instalied on vour network analyzer, acts as a complete system controller
residing inside your anaiyzer.

—lq
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Configuring Your Test System

Measurement System Topology

When configuring your test system, there are many things to consider,
such as:

*

*®

After answering these guestions, vou should decide which of the {ollowing

How many test stations do you need?

How many test stations will be needed in the future?
How much space is available at each test station?
What type of testing will be done?

How will the measurement be controlled?

How will the data be analyzed and archived?

What level of throughput is required?

configurations best meets your needs.

~3

Ot




Stand-Alone Network
Analyzers

Automating Measurements
Configering 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 tc different -
instrument, states. This configuration is well suited for simple go/no-go device
testing using the built-in limit testing features. Configure your system as a
stand-alone analyzer if you would like to:

s Simplify test system conﬁguratier}

e Reduce capital expense

» Allow for future expansion with minimal effort
s Minimize the space required for a system
Figure 7-1 shows a stand-alone network analyzer.

NE TWORK AN.ALYZER
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Figure 7-1. Stand-Alone Network Analyzer




Stand-Alane Analyzers
Running IBASIC

Automating Measuresments
Configuring Your Test System

In this configuration, the measurement is controiled by an IBASIC program
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 your process and quality. IBASIC’s keystroke recording lets
you construct programs quickly, without needing to refer to the programming
documentation. Using AUTOST files, the analyzer will load and run 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 instrurnent with IBASIC (Option 1C2)
if you would like to:

Simaplify test system configuration

Allow for future expansion

Minimize the space required for a system
Simaplify programming with keystroke recording
Use key macros

Automate measurement setup and control
Simplify measurements

Collect data

Run application programs on the analyzer

e & & & & & 8 & &




Automating Meesuremants
Configuring Your Test System

NETWORK ANALYZER
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Figure 7-2. Stand-Alone Network Analyzer Running IBASID
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Netwark Analyzers
Without IBASIC
Controlled by
Computer(s}

Auvtomating Measurements
Configuring Your Test System

In this configuration, the measurement is controlled by a computer external
io the analyzer, using the LAN or the HP-IB interface. The measurement
setup and control can be highly automated, 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), measuremment statistics can be easily tracked and archived using
computer applications.

NOTE

You must have Option 177 instafled in your analyzer to use the LAN port. If you have Option 9F7,
refer to veur Option 1F7 User's Guide Supplement tor information on using your analyzer with 3 LAN.

Counfigure vour system as an analyzer controlled by an external computer if
you would like fo: :

s Centralize automation and application programs
» Develop a more sophisticated system
» Add networking
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Automating Measurements
Configuring Your Test System

PROGRAM
10 !
| 20 DUTPUT ..
; 30 ENTER
NETWORK ANALYZER ;E
oo e, Y B[;
o 70 £ND
| E 83500 8 -'
‘ B sl )e g LA or HP-IB = E
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Figure 7-3. Network Analyzer Without IBASIC, Gontrelled by a Computer
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Network Analyzers
With 1BASIC Controlled

by Computer{s)

Automating Measurements

Configuring Your Test System

In this configuration, the measurement is controlled 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 resuits at some defined interval, This configuration can
result in higher throughput, especially if the measurement setup and control
is complex. Configure your system as an analyzer with IBASIC (Option 1CZ2)

and an external computer if you would like to:

+ Centralize automation and application programs
+ Develop a more sophisticated system

¢ Add networking

s« Add local automation capability

1BAS1C PROGRAM

30 1
20 QUTPYT ..

| 30 ENTER
L8 .
i 20 L g o
pi—
NETWORK ANALYZER Sg e i/ﬁ
. L E |
v B ;
E 325 e B =]
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=
& B EE,; EEE ||ug LAN or MP—IB ol E:ZT
l:jﬁ
DY

PROGRAM

10
20 QUTPUT ..
3 ENTER

ophtlc

Figure 7-4. Network Analyzer Running IBASIC, Controlled by a Camputer




Automating Measurements
Configuring Your Test System

Expandability and Large Systems

When connecling more than one analyzer to one computer using HP-IB, vou
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 KBytes
per second for buses up to 20 meters in length, with up to one device per

2 meters of cable,

IEEE-488 provides for 31 unique 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) HP 1B menu.

If you have Option 1F7 installed in your analyzer, you can overcome the
physical limitations of HP-IB cabling and create large systems with hundreds
of analyzers. 10-BaseT LAN provides a theoretical bandwidth of close

to 1 MByte/second, although in practice, throughput will be slower due

to overhead and turn-around-time. See vour Option 1F7 User’s Guide
Supplement for more information.

Throughput Considerations

When considering the throughput of thé system configuration, contributing
factors are:

operator interaction time
measurement speed

data transfer speed

computation speed (when applicable)

Each system shouid be evaluated for throughput based on the sums of these
four factors.




Automating Measurements
Configuring Your Test System

Stand-Alone Operation
using 1BASIC

Computer Controlled
HP-1B Operation

Computer Controlied
LAN Operation {Option
1F7 only)

Selecting a Measurement Controller

There are three standard configurations that you can use to control the
analyzer.

IBASIC, in effect, puts a controller inside your analyzer and eliminates the
need for an external controller. IBASIC controls the analyzer by sending SCPI
commands to address 800 (QUTPUT 800; "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 HF Instrument BASIC
User’s Handbook for more information.,

An external controller can be used to control the analyzer. It can be

a personal computer (PC) or an HP BASIC computer. The external
controller sends standard SCPI commands to address 716 (default) (CUTPUT
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 Systems” 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 computer.

An external computer can control sending SCPI commands via LAN using
a telnet connection. Refer to the Option 1F7 User’s Guide Supplernent for
more information.

You can use one computer to control several analyzers. Performance will
typicaily be limited by the computer’s speed, which in turn will limit the
number of analyzers per computer.
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Operation of an
Analyzer Running
IBASIC Under Computer
Cantrol

Automating Measuremenis
Configuring Your Test System

Commands can be sent from an external computer or from IBASIC, or both at
the same time, if certain precautions are observed. Things to consider:

1. i both the analyzer and the computer send SCPI commands at the same
time, the analyzer may not finish the IBASIC command before executing
the computer’s command, or vice-versa. The programmer must ensure
that SCPI commands executed by IBASIC do not overlap with S8CPI
commands sent from an external controller, otherwise the sysiem may
deadlock. Synchronization between the analyzer and the controller must
be ensured. See “Synchronizing the Analyzer and a Controller” in the
supplement to the HP Instrument BASIC User’s Handbook for additionat
information.

2. Both IBASIC (SelectCode 8) and the external controller (LAN or SelectCode
7) share the same HP-1B status model (the same analyzer status bifs go to
each). Be careful sending commands which affect status reporting, such as
*CLS, STAT:PRES, *RST, etc.
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Automating Measurements
Configuring Your Test System

HP BASIC

IBASIC

Selecting a Programming Language

HP BASIC has long been a favorite programming language for instrument
control, Tt 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 1CZ2,

IBASIC is a sub-set of HP's BASIC-UX, & has roughly the same keywords as
HP BASIC 4.0. With very little effort, vou can design your program so that it
will run either inside the analyzer or on a computer with no modification.

The IBASIC program runs concurrently 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, eliminating the need
to use SCPI commands. Using IBASIC’s keystroke recording, you can write a
large portion of your instrument contrel 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 10 the HPP strument BASIC User’s
Hondbook,
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HP VEE

Microsoft®

QuickBasic ™

CandC++

Automnating Measurements
Genfiguring Your Test System

HP VEE is a powerful application which lets you graphically create programs
to control your instrument. VEL automatically handles the programming
details so you can foecus on higher level tasks. It also contains statistical
functions which you can use to monitor your production process.

VEE 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 instrizment, similar to IBASIC keystroke recording.

For information on VEE including literature and preview disks, please call the
HP Test and Measurement Call Center at 1-800-452-4844, extension 9141,
Outside the U.S., contact vour nearest HP Sales or Service office. Refer to
Chapter 10 for a table of sales and service offices.

QuickBasic has been a popular programming 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 library must be installed. The driver library will provide subroutines
such as IGOUTPUT and IOENTER which let you control your analyzer.

I you 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. .

For LAN communication with your analyzer, C or C+ + are often used.
Multi-threaded programs can be created to allow easy and precise control of
many analyzers operating asynchronously. This approach maximizes speed
and throughput.
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Automating Measuramenis
Configuring Your Test System

Exampie Programs The Programmer’s Guide contains detailed information on controiling the
analyzer via the HP-IB, incuding several example programs written in
HP BASIC.

The I—IP Instrurnent BASIC User’s Handbook contains detailed information and
examples showing how to control the analyzer using IBASIC.

The Option 1F7 User's Guide Supplement contains detailed information on
controlling the analyzer via LAN, including example programs.
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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:

User-defined pop-up messages to prompt the operator
On-screen graphics to create custom diagrams
User-defined measurement channel 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 barcode reader

Data entry using an external keyboard

Hot keys on external keyboard for common functions

Operator control of measurements using a foot switch or button 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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Automating Measurements
Dperator Interaction

Figure 7-5 shows an example test system setup which utilizes the extensive
connectivity capabilities of the analyzer. All of the interface ports shown are
standard equipment on vour analyzer.

NETWORK ANALYZER

s ~ e ~
- ) 4
- IN USER TTL PARALLEL
KEYBOARD IN/OUT PORT
LAN | {HP-1IB
o
=
§
nEE =
asal | () = & J'
DB E |5_ L

BARCODE  KEYPAD FOOY PERSONAL LASERJET
READER SWiTCH '! COMPUTER PRINTER
DUT '
W/BARCODE
ppbi13e

Figure 7-5. Example Test System Setup




Automating Measurements
Operator Interaction

Prompting the Operator

You can display a message in the center of the analyzer’s display by using the
following SCPI cornmand:

DISPlay:ANNotation:MESSage <STRING>

For example:

OQUTPUT @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
exampie:

OUTPUT @Rfna;"DISP:ANN:MESS ’Test passed.’",MEDIUM
To clear the message immediately, use the command:
DISPlay:ANNotation:MESSage:CLEar

The messagde 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 yvou are using IBASIC, you can use the BASIC keyword DISF 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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Aatomating Messurements
Operator Interaction

Using Graphics to Create On-Screen Diagrams

Diagrams showing how to connect devices or perform measurements can be
a powerful tocl. You can draw diagrams on the analyzer's display using the
following SCPI commands:

DISPlay:WINDow{1|2|10] :GRAPhics:command

These cormrmands 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 measurement channel | window
WINDow2 draws the graphics to the measurement channel 2 window
WINDowl10 draws the graphics to the IBASIC display window

Using split display, 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 commands, refer t¢ “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,Y1
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, yvour 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 8711C/12C/13C/14C, provided in the HP Instrument BASIC User’s
Handbook.




Automating Maasurements
Operator Interaction

User-Defined Key Menu

This feature requires the IBASIC option (1C2). User BEGIN adds the following

capabilities:

e Redefine softkeys to implement single key press functions; for example, fast
Save or Recall.

e Redefine softkeys to implement your most used functions/features.

e Redefine softkeys to implement new features created with IBASIC; for
example, 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 a
the menus below. Toggle softkey 8 to enable/disable or '
You cannotf redefine softkey 8.

1
Amplfier User fabef 1
Fiiter User labs! 2
Broatband Passive User lsbal 3
Mixer User label 4
Ceble {Option 180 oniyj User label 8
User label &
User labsl 7
User BEGIN on DFF e User BEGIN ON off
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10
20
30
40
50
80
70
80

Autemating Measuremems
Dperatar Interaction

Once you have selected a menu, the same menu will be displayed

for subsequent key presses of the (BEGIN) hardkey. (This is rot true if
your IBASIC program has changed. If your program has changed, the
'User BEGIN mode is reset to OFF.)

By selecting (SYSTEM GPTIONS) System. Config Softkey.

User TTL Input you can automatically step through the user-deﬁxaed
menu keys by use of a switch connected to the USER TTL IN/OUT
rear panel connector. See “Using User-Defined with a Switch,” later
in this chapter for more information.

Selecting the User N softkey will run a macro function defined by a
sequence of IBASIC commands defined within an IBASIC program. IBASIC

prograrms to be used for E}ser BEGII\I must have the following structure:

!The following label must be present. D0 HOT REMOVE
User_ begin: !

! Define softkey labels

QUTPUT @8T71X;"DISP:MENU2:KEY1 *Test Setup 17’ ;%WAI"
OUTPUT @871X;"DISP:MENUZ2:KEY2 ’Test Setup 27 ;*WAI"
QUTPUT @871X;"DISP:MENUZ:KEY3 ?Save Results’ ;*HAI"
QUTPUT @871X;:"DISP:MENU2:KEY4 ’Print Besults 47;*%WAIY

100 User_pause: PAUSE

110 GOTO User.pause

120 !The following key labels must be present. DU 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 GOTO User_pause

200 User_key7: !Insert code for softkey 7 here
210 GOTC User_pause
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Operatoer Enteraction

The labels reguired are:
User_begin
User_pause
User_key1l
User_key?2
Usér_keyS
User_key4
User_keyb
User_keyb
User.key7

Your User: BEGIN program must contain all of these labels, even if you are
not usmg all of the softkeys

also enables 'the clock. The default program is listed next. You may edlt
this program to change the functions you need. Once you have edited the
program, be sure to save the program to memory for later recall.

1 ! The following line is required. DO NOT REMDVE!
2 User_begin: ASSIGN @Hp8714 TO 800 ![User Begin] Program
3 4 :

4 ! To Modify:

5 ! Use [IBASIC][EDIT] or [IBASIC][Xey Record]

8 !

7 !

8 ! Declare storage for variables.

9 DIM Name$[60],Str1${60],5tr2$[{60],5tr3$[60]

10 !

11 ! Clear the softkey labels

12 OUTPUT QHp8714;"DISP:MENU2:KEY8 ’’;*WAL"

13 !

14 | Re~define scftkey labels here.

15 QUTPUT @Hp8714;"DISP:MENU2:KEY1 ’x’ ;*WAI"

16 QUTPUT @Hp8714;"DISP:MENU2:KEY2 ’*#’;xWAI"
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23
24
25
26
27
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Agtomating Measurements
Operator Interaction

QUTPUT @Hp8714;"DISP:MENU2:KEY3 *Mkr -> Max’;*WAI"
OUTPUT @Hp8714;"DISP:MENU2:KEY4 ’*Title and Clock’;#WAI"
CUTPUT @Hp8714;"DISP:MENU2:KEYE % ;xWAIY

JUTPUT @Hp8714;"DISP:MENU2:KEY6 %’ ;*+WAI"

QUTPUT @Hp8714;"DISP:MENU2:KEY7 *x7 ;%WAI"

1

!The following 2 lines are required. DO NOT REMOVE!
User_pause:  PAUSE .

GOTO User_pause

i

User_keyl: ! Define softkey 1 here.
GOSUB Message ! Remove this linae,
GOTO User_pause
1

User_key2: ! Define softkey 2 here,
GOSUB Message ! Remove this line
GOTO User_pause
f

User_ key3: ! Example Marker Function
OUTPUT @HpB8714;"CALC1:MARKL ON"
OUTPUT €Hp8714;"CALC1:MARK:FUNC MAX®
GOTO User_pause
1

User key4: ! Example Title Entry
INPUT "Enter Title Line 1. Press [Enter] when done.",Name$
OUTPUT @Hp8714;"DISP:ANN:TITL1:DATA *"EName$i"’"
OUTPUT @Hp8714;"DISP:ANN:TITL ON"
GOTO User_pause
i

User _keyb: ! Define softkey & here.
GOSUB Message ! Remove this line.
GOTO User _pause
i

User_key6: ! Define softkey € here.
GOSUB Message ! Remove this line.
GUTO User_pause
i

User_key7: ! Define softkey 7 here.
GOSUB Message ! Remove this line.
GOTO User_pause
i
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b8 Message: !

58
60
61
62

63

‘64

&b

Stri$="This key is programmable."

Str2$="To modify, select"

Str3%="[System Options], [IBASIC], [Edit]."

OUTPUT @Hp8714;"DISP:ANN:MESS *"&Stri1$&CHR$(10)&
Str2$&CHER$(10)&Str3$L"’, MEDIUM"

RETURK

i

END

NOTE

For more H&e:\: programs, see the /BASIC Fxample Programs [isk and the HP Instrument
BASIC User's Handbook suppiemem The disk and handhook are shipped with snalyzars with the
IBASIC Option 1C2.

rogram can be automatically loaded at power up if the
program is mamed “AUTOST”. An “AUTOST” program is loaded at power up
from the internal non-volatile memory or from a 3.5 floppy disk inseried 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
soltkey is pressed and code related to that softkey is executed. After the code
is execyted, the program return fer to example programs provided
on the IBASIC programs disk for ﬁm . example programs. Use of the

does not restrict access to any normally available front panel
feamre nor does this key affect sweep update rates.
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You can modify the User BEGIN' 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.

Move the edit cursor to line:

Select (YSTEV OPTIONS) IBASIC Edif
15 OUTPUT GHp8714;"DISP:MENU2:KEY1 *%’;*WAI"

. Use an external keyboard to replace *#’ with *Setup 1°.

3. Move the edit cursor to line 28. Delete the line.

Use keystroke recording to create a setup function if you like, or you can
now insert code you have written.

To use keystroke recording to ruodify the program:

b.

- Enable keystroke recording wit

Ixit the editor by selecting

7. Now perform the keystrokes required for setup 1.

10.

11,

- When the setup is completed, select (SYSTEM OPTIONS

Key Record OFF..

To verify your change, select User BEGI

Select softkey 1 which should be labelled “Setup 17. This should return
you 10 your correct setup.

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 8711C/12C/13C/14C, provided in the HP Instrument 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 Switeh 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.

User
TT

TL
INJOUT

gnC CABLE

o8R8k

Figure 7-8. Connect a Switch to the USER TTL INJOUT Connector

2. Make sure the analyzer is configured to use the USER TTL
INJOUT connector for softkey sequencing: press (s SYSTEM OPTIONS)

3. 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 Barcode Reader

Devices under test (DUTS) are often labelled with a serial nurnber and part
number. If the DUT is labelled with this information in barcode form, a
barcode 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 also be
entered, to allow correlation of the devices tested with the test station.

Connect a barcode reader, such as the HP KeyWand HRBCK-1210, to the
analyzer’s DIN KEYBOARD connector {on the rear panel). Once connected,
the barcode reader will send scanned barcode characters to the analyzer just
as if they were typed on a keyboard. The barcode characters will be followed
by a carriage return. The barcode wand and the external keyboard can be
connected simultaneously.

See “Using the Analyzer’s Title Feature,” next in this section, for more
mformation on using the title feature with a barcode reader.

In addition to Hewlett-Packard’s barcode wand, other vendors offer products
such as cordless barcode readers, laser scanner readers, barcode label
printers, barcode fonts for Windows®, and barcode 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 entfer file names
for instrument state save/recall, or text for tifle lines.

PP
NOTE

If your keyhoard has & standard Harge) DIN connectar, you will nesd to use & DIN to mini-DIN adapter
10 connect the keyhoard to the analyzer. These adapters are available as HP part no. 1202-4141,
Contact the nearest HP sales or sarvice office for more information.

See “Using the Analyzer's Title Feature,” next in this section, for more
information.
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Using the Analyzer’s Title Feature

The analyzer has two 30-character title lines which can be entered
u mg the barcode reader From he front panel, press (DISPLAY) ; Eare

: i ; ne. 1 or on an external kevboard, press F9.
Then use the barcode reaciex 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 durmps. The title lines can aisc be
set, or gueried using the following SCPI command:

DISPlay:ANNotation:TITLe[t|2]:DATA <STRING>

For example:

QUTPUT @Rfna;"DISP:ANK:TITLLi:DATA *BPF-177, SN US85170001°"
and

OUTPUT @Rfnaz;"DISPlay:ANNotation:TITLel:DATA?"
ENTER QRfna;Titlel$

Use the command _
“DISPlay:ANNotation:TITLe[1]2] ON|OFF"

to display or hide the title. I you are using IBASIC, you can use the INPUT
statement to read in barcode or keyboard characters. For example:

30 INPUT "Scan in the Barcode now",Dut$

40 OUTPUT 800;"DISP:ANN:TITL1:DATA " ;Dut$;™’"
50 QUTPUT 80Q;"DISP:ANN:TITL1 ON"

60 END
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Hot Keys on External Keyboard
For Common Functions

You can use a keyboard’s keys instead of the analyzer’s keys to controi the
analyzer. Table 7-1 provides the same information that can be found on a

template that is supplied with each analyzer (HP part number (08712-80028).

Function keys F9, F10, and F11 are “hot keys” which perform common
operations such as entering measurement titles and saving measurement
results to disk.
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Keyheard Key Name Analyzer Function Keyhoart Key Name Analyzer Function
Esc Opt 1BASIC Command Line Gn/Off Shift F4

Fi Saftkey ! Shift F5

F2 Softkey 2 Shift 6

£ Softkey 3 Shift F7

F4 Softkey 4 Shift F8

£ Softkey 5 Shift F3

8 Softkey 6 Shift F10

F1 Softkey 7 Shift £11

g Softkey 8 Shitt F12 AVG

It Title Keys Ung 1 or reyl Shift Print Screen Hard Copy Graph and Softkeys
Fig Title Keys Ling 2 or Edit* ctrl F1

F1 Title Keys Clack or Window? Crl 72

F12 Re-save File or Run’ Ll F3 (SYSTEM OPTIONS)
Print Screen Help Ctrl F4

Shift 1 Cul F5

Shift F2 Curl Print Serean Hard Copy Keyboard Temapiate
Shift F3 '

1 when iBASIC command fine is enabled
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CAUTION

User-Defined TTL Input/Output

The USER TTL port can be used as a general-purpose input or gutput. 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 line can be
read with either the SCPI cornmand

"DIAG:PORT:READT 15,1V
or with the IBASIC command
I = READIO(15,1)

When used as an output, the state of the USER TTL IN/OUT line can be set
with either the SCPI command

"DIAG:PORT:WRITE 15,1,value™
or with the IBASIC command
WBITEIDQ 15,1;value

The USER TTL IN/OUT port can also be used in conjunction with an external
switch for softkey auto-stepping, or as a “sweep out” port. Be sure that USER
TTL IN/OUT port i ' pressing

(SYSTEM OPTIONS) Systs
the following SCPI command:

SYST:COMM:TTL :USER:FEED DEFAULT

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 keyboard which has a
few function keys that are custom-labeled, and use this in conjunction with
IBASIC to allow consistent, error-free step-by-step maeasurement control. The
operator presses one kKey, 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. (See Figure 7-6.)
The status of the USER TTL IN/OUT can be read using the SCP! commands:

30 GUTPUT 716;"DIAG:PORT:READ? 15,1"

40 ENTER 716:X
or the IBASIC command:
30 X=READIO(i5,1)

When the foot-switch is open, the variable “X” wili be set to 1. When it is
closed, the variable “X” will be set to 0. Swiich 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 you 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 your measurements. The first program
uses the SCPI “DIAG:PORT:READ" query, while the second uses the IBASIC
READIO function.

Following is an example prograrm which shows how to display a message and
read the foot swifch to control yvour measurements. This program is named
TTL-IO on your Example Programs Disk.

For an example which uses the IBASIC READIO command, refer {o the
program USER_BIT on your IBASIC Example Programs Disk.

100 Filename: TTL_ID
110
120 This program reads the USER TTL IO

140 switch connected to the port 1s pressed.

!
I
1
130 ! port, and counts how many times a
|
150 1
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160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560

DIM Msg$[200]
INTEGER X
1
IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
ASSIGE e#pB711 TO 800
ELSE
ASSIGN @Hp8711 TO 716
ABORT 7
CLEAR 718
END IF
!
Pass_count=0
Start: !
LOgP
! Display message
Meg$="’DUTs passed: "&VAL$(Pass_count)&CHR$(10)
Msg$=Msg$t'"Press button to measure next DUT.’"
OUTPUT @Hp8711;"DISP:ANN:MESS ";Msg$
H

! Wait for button to be pressed

REPEAT
OUTPUT eHp8711;"DIAG:PORT:READ? 15,1"
ENTER @Ep8711;X

UNTIL X =0

DISP "Butten is now pressed."

OQUTPUT @Hp8714;"DISP:ANN:MESS:CLEAR"

1

! Wait for button to be released
REPEAT
OUTPUT @Hp8711,;"DIAG.PORT:READ? 15,1"
ENTER @HpBT11;X
URTIL X = 1
DISP YButton is now released."
]
QUTPUT @Hp8711;"DISP:ANN:MESS ‘Measuring...'"
! 44d code here to take sweep
! and measure DUT.
WAIT &
Pass_count=Pass_count+1
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/OUT rear-panel BNC
connector indicates the status of the limit test. i the limit test passes, this
TTL output goes high. If the limit test fails, this TTL output goes low. This
signal can be used, for example, as an 'input to a materials handler,

Since the TTL 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 inpus, 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 {0 an external switch which
should only pull the signal to ground or let it float (an external circuit should
not drive this line). A push button or foot switch can then be atiached 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
TTi line can be read with either the SCPI commands

20 IRTEGER X
30 OUTPUT 716;"DIAG:PORT:READ? 15,2"
40 ENTER 718;X

or using the IBASIC
30 X=READIO(15,2)
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Finally, the LIMIT TEST TTL IN/OUT line can be used as a general-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 <port number>"
or with the IBASIC command
"WRITEIO <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,
50 ! and 1 if the signal is high.
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Analyzer Port Numbers

Writeable Ports ]
Table 7-2. Writeabie Parts
Port Kumber Register Description
15 0 Butputs B-bit deta to the Cent_D0 thru D7 lines af the Centronics port. Cent_DO is the least
significant biz, Cent..07 i the most significant bit. Checks Centronies status lines for:
Out of Paper
Printer Not en Line
BUSY
ACKNOWLEDGE
15 1 Sews/clears the user hit eccerding to the fsast significant bit of A. A least significant bit
gqual 1o 1 sets the user bit high. A least significant bit of 0 clears the user bit.
15 Vi Sets/clears the Emit pass/fail bit according to the least sipnificant bit of A. A least significamt
bit equel to 1 sets the pass/falf bit high. A least significant bit of 0 claars the passffail bit.
15 3 Dutputs 8-bit date 10 the Cent.DO thru 07 fines of the Centrenics port. Cant.DE i the
least significant bit, Cent_D7 is the most significant bit. Sets the Printer_select signal high
{de-select]. Does not check Centronics status fines.
g a Qutputs a byte to the serigl port. The byte is output seriglly ecgording to the coafiguration
for the serial port. ’

NOTE

When using the WRITEID(15,0) or WRITEIO(15,3) command, the Printer_Select Line is
set High. However, when the instrument is deing herdcopy, the Printer_Select Line & set low The
Printer..Select line may ar may not be used by individual printers. Chack with your printer manual.
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Readable Parts
Table 7-3. Readabie Ports
Port Number Register Description

g 0 Reads the serial part.

i 0 Reads the B-hit data port Cent_[0 Ih.ru 0.

1B 1 Aseds the user bit,

15 2 Reads the Hmit tast passffail bit.

15 18 Reads the B-bit status pert,
D0—Cent_acknowledge
[}1--Cant_busy
B2-Cent_swi_of_paper
(3—Cent_on._lne
84—Cent_printer_err

Output for Large Screen External Monitor

You can connect a VGA compatible external monitor to the VIDEO OQUT
COLOR VGA connector for a large-screen color view of vour measurement if
vou wish. See “Using an External VGA Monitor” in Chapter 4 for information

on using an external monitor with vour system.

7-40



Measurement Setup and Control with Fast
Recall

The production of RF components often involves several steps, each step
requiring a unigue set of instrument setiings. Likewise, the different fest
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 severn different instrument states with a foot switch.

Using Fast Recall with the Front Panel or a Keyboard

NOTE

The following explanation assumes that you are familiar with the information presented in "Saving and
Recailing Measurement Results” in Chapier 4.

1. Press {SAVE RECALL]}.

2. If the measurement display area changes to a listing of files on the
currently selected disk, fast recali is OFF.

If the measurement display area remains unchanged, fast recall is ON, To
foﬁ i is explanation, turn fast recall OFF by pressing the
e oftkey.

3. If necessary, select the inte_mal non-volatile RAM disk by pressing

4. I 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 yvou have not previously saved any files to this disk, you many want to
save a few instrument states now, to follow along.

1] £¥ . Note that the measurement
screen and that there are file names next
to the first seven softkeys. {If any of the softkeys are blank, it’s because
vou 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 t0 use the I feature to give your files more meaningful names. See
“Other Fie Utilities” in Chapter 4 for information on renaming files.

10.

11

To “fast recall” an instrument state, press the softkey next to the file that
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 recalling an instrument state.

With an external keyboard connected to the rear panel DIN connector,
keys F1 through F7 are equivalent {o pressing softkeys 1 through 7 on
the analyzer. See “Using a Keyboard” in Chapter 4 for information on
connecting and using an external keyboard.

7-42




Automating Measuraments
Measurement Setup and Control with Fast Recall

Using Fast Recall with a Switch

When fast recall is used in conjunction with a switch connected to the
USER TTL IN/OUT rear panel connector, you can cycle 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.

User
TTL
PAOUT

BNC CABLE

o i
SWITCH | t
L 1'“ ]

nobagh

Figure 7.7, Cornect a Switeh to the USER TTL IN/OUT Cennector

2. Make sure the analyzer is configured to use the USER TTL
IN_/O_U fq_;___ggf ) i €SS (SYSTEM OPTIONS)
e  Auto-Step-.

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 automated measurement 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-IB or LAN interface.
The HP-IB commands rapidly change the instrument settings or calibration.

COMPUTER NETWORK ANALYZER
CONTROLL ING PROGRAM FULL INSTRUMENT STATE
Learn String Conmands o Ensirunle_(}in‘i_igii \\

(+LRN?) - > " STngla 1

(SYST.SET) ] harameter !

Single Parameter Bat >
SCPI Commands eta

File Transfer Comrmands

Cai
/" (MMEM:TRANS) or FTP \ @ ) SAVE /RECALL

(MMEM:LOAD:STAT)
{MMEM:STOR:STAT)

COMPUTER DISK ANALYZER DISK
{Hard Disk or Exterrnci Filoppy) (RAM or 3.5" Fioppy)
:’;nstrument Stote File
I
1

(STATER.STA)

e

: Instrument Stote Flile
f {STATER.STA)

ppBidc

Figare 7-8. Measurement Control
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The HP-IB interface can also be used to trigger sweeps, read measurement
values, or signal events within the analyzer. Most operations thai can be
done from the front panel can also be done over the HP-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 (SRQs) to signal instrument states. Finally, it describes how to
utilize both measurement channels and a feature to automatically start an
IBASIC control program.

For information on technigues 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, output power,
markers, and limits) must be set to the desired values before each test is
done, In an automated test sysiem the controlling computer modifies the
mmstrument settings for the operator. The analyzer offers several technigues
for quickly changing the instrument’s measurement parameters:

+ Recall of instrument states from disk
o The learn string HP-IB command (*LEN)
e SCPI commands that change specific parameters

The analyzer has two built-in memory (RAM) disks, “Non-Vol RAM Disk” and
“Volatile RAM Disk”™. In addition, the analyzer has a built-in 3.5” floppy disk
drive accessible on the front panel. A “RAM Disk” is a block of memory
mside the analyzer which you can access in the same way that you access
files on a floppy disk.

The “Non-Vol RAM Disk” 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 alt three types of disk, the instrument settings and calibrations associated
with several tests can be saved to instrument state files. The instruoment
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.STA” 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:8TATe 1,’MEM:TEST3.S5TA’
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Recailing a state from RAM disk typically takes 4 seconds, but the time is
dependent on seftings such as number of points,

One strategy for managing a large set of recall states is to initially store
them on a floppy 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 to the RAM disk, use this SCPI command:

MMEM : COPY ’INT:TEST3.STA’ » "HAM:’
For more details, see the Programmer’s Guide.

When controlling the analyzer with a computer, you may want to copy a state
file from your computer’s disk to the analyzer’s built-in RAM disk or floppy
disk. Later, the instrument can be insfrucfed 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 controlled 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.

7-47




Using Learn Strings to
Save and Recsil
Instrument States

Automating Measurements
Automated Measurement Setup and Contrel

The IEEE 488 *LRN (“learn”) command can also be used to set or query a
complete set of instrument 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 state, use the command
*LRN? as follows:

10 DIM Statei$[4000]
20 QUTPUT @Rfna;"*LRN?"
30 ENTER @Rfna USING "-K':Statel$

160 ! Put the learn string back
170 OUTPUT @Rfna;Statel$

Since *LRNT, by [EEE definition, only contains the actual instrument state,
exchusive 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
enabied under ne Save 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 2 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 & few instrument parameters — the

fastest way to switch between the ststes is for the control program io sead the SCP! 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
SENS1.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.
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Fast Iterative Control

You may want to quickly and iteratively change the analyzer’s parameters
and moritor 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 measuring an amplifier, you may wish to quickly choose
the optimal Input power to the amplifier which will resulf in a maximum
output of + 10 dBm. To do so, you can first set the analyzer’s source power
fevel, 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 value,

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 minimum value of 8. A SCPI marker command can be used to read the

trace value.

Using this approach, you can typically achieve 3 to 5 sweeps per second.
Following is a lsting of an example program named “FAST_CW” that can be
found on your Example Programs Disk.

100 DIM Freq_str$[20]
110  DIM Msg$[100]
i

120 !
130  IF POS(SYSTEM$("SYSTEM ID"),"HP 871") THEN
140 ASSIGN @Hp8711 TO 800
150  ELSE
160 ASSIGH QHp8T11 TD 716
170 ABORT 7
180 CLEAR 716
190 END IF
200 !
210 ! PRESET, to ensure known state.
220  (OUTPUT @Hp8711;"SYST:PRES;*WAI"
230 CLS
240 !
250 ! Set up the analyzer to measure 3 data points.
260 OUTPUT @Hp8711;"SENS1:SWE:POIN 3;%WATY
]

270
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300
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320
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340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
450
500
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520
530
540
550
560
570
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580
600
810
620
630
640
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! Select CW display and sweep

QUTPUT @Hp8711;"DISP:ANN:FREQ1:MODE CW"
OUTPUT QHp8711;"SENS1:FREQ:SPAN 0 Hz;*WAI"
1

! Teke 2 single sweep, leaving the analyzer
! in trigger hold mode.

OUTPUT @Hp8711;"ABOR;:INIT1:CONT OFF;*WAI"
i

! Turn on Marker 1
QUTPUT @Ep8711;"CALC:MARK1 ON®
i

Count=0
TO=TIMEDATE
{ Step from 175 MHz 463 MHz by 6 MHz
FOR Freq=175 TO 463 STEP 6
! Take a sweep
Freq_str$=VAL$(Freq)&" MHz"
OUTPUT @Hp871i1;"SENS1:FREQ:CENT ";Freq._str$
OUTPUT QHp8711;"IRIT1;*WAL"
]

! Set marker to frequency
OUTPUT @Hp8711;"CALC:MARK:X ";Freq_str$
i .

! Query the marker value
QUTPUT @Hp8711;"CALC:MARK:Y?"
ENTER @Hp8711;Response

]

! Display the first three numbers in the array.
Msg$="'"gFreq_str$&": "&VAL$(Response)g"’"
QUTPUT @HpS8711;"DISP:ANN:MESS " ;Msg$
PRINT Msg$
Count=Count+l

NEXT Freq

Ti=TIMEDATE

PRINT "Sweeps per second: ";Count/{(T1-TO)

DISP "Sweeps per second: ";Count/(T1-TO)

END
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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 communication is done via HP-IB signals.

Analyzer SRQ events include:
Limit test fails

A front panel key or external keyboard key is pressed

2

Hardcopy in progress or complete

Sweep in progress or complete

Power has been cycled

The analyzer can be set to cause an SRQ on any combination of the above
events. Using SRQs aliows 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 Measurement Channels

The analyzer is capable of making different measurements on each of

its two measurement channels. For example, vou can sef measurement,
channel 1 to measure Transmission over one set of sweep frequencies, while
measurement 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 measurement channel
1 and measurement 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 file 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, 1oad it and run it. This feature
simplifies the task of turning on an automated test station af the beginning of
a working day, or tes{ session.
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The analyzer lets you 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 earlier 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 parallel port can be used as an 8-bit TTL output port and as a
b-bit TTL input port. The eight TTL outputs are for output onlty, and cannot
be read or used as bi-directional 1/0 lines. The parallel port does not support
the [EEE-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 0V to 5V
range.

The analyzer provides two ways to access the parallel port. You can use the
SCPI commands

OUTPUT @Rfna;"DIAG:PORT:WRITE <port>,<register>,<data>
and

OUTPUT @Rfna;"DIAG:PORT:READ? <port>,<register>

ENTER @Rfna;Data

or you can use IBASIC and its READIO and WRITEIO commands. See the
following tables for more information.
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Tahbie 7-4. Writeable Ports

Port Number Repister Descrigtion
15 0 Qutputs 8-bit cate 1o the Cent..DD thru D7 lines of the Centronics port. Cent.0 is the
lzast significant bit, Cent_D7 iz the most significant bit. Checks Cantronics status fnes for:
Out of Pager
Printer Not on Line
Busy
ACKNOWLEDGE
15 1 Sets/clears the user bit according to the least significant bit of A. A least significert bit
squal to 1 sets the user bit high. A least signfficant kit of U clears the user bit.
15 Z Sets/clears the limit pass/fail bit according to the least significant bix of A. A lesst significant
Wit aqual 16 1 sets the pass/fail bit high. A least significant bit of [ clears the passffail bit.
18 3 Quwputs 8-bit date 10 the Cent_D0 thru D7 lines of the Centronics port. Cent.D0 is the
least significant bit, Lent- D7 s the most significant bit. Sets the Printer..select signal high
|da-select]. Does not check Centrenics status fines.
8 0 Outputs & byie 1o the serial port. The byte 5 output serially according to the configuration
tor the serial port.
Table 7-5. Readable Ports
Port Number Register Bescription
g 0 Reads the serial port.
15 i Reads the B-bit data port Cent_0G thra D7.
15 1 Reads the user bit.
15 2 Reads the limit test pass/fail bit.
1% 1 Reads the B-bit status port.

D0—Cant_acknowledge
D1~-Cent_busy
D2—Cant..out_of_paper
03—Cent_on.fne
D4—Cent_printes..err
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NDTE

When using the WRITETIO(15,0) or WRITEIO(15,3) command, the Printer_Select Line is
set High. However, when the instrument is doing hardcopy, the Printer_Select Line is set low The
Printer_.Select line may or may not be used by individual printers. Check 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"
WRITEID 15,3;52

When the write corumand is executed, the parallel port’s data lines {pins 2-9)
will be set to the specified value, and then a pulse of at least 1 us duration
will occur on the strobe line (pin 1}. A data setup and data hold time of at
least 1 us are guaranteed. See Figure 7-9.
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Figure 7.9. Writing to the Parallel Port
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Table 7-6 shows the pin numbers, data bus bit nurnbers, and signal names:

Table 7-5. Parallel Port Pins
Pin Bit Name Pin 8it Name
1 M/A | Strobe ] D4 Data 5
Z Do Cata 1 7 05 Data 6
3 D1 Data 2 8 06 Data 7
4 D2 Data 3 B} o7 [ata B
] 03 Data 4
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The data will typically remain valid until the next write to the parallel port,
but you should 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.

/\ 130
Brux
8 it a N o
g D7 1} 3 [
1 nSTROBE A [
- |
DECODE
E DACOB30
: > WR1
Rl fosmassssrmmmm,
2 oo 0o
3 Di ‘
4 L2 :
3 D3
6 b4 VOuT
t . =
7 235 | purs + &
/ E il B -
~ LATCHES i o7
PARALLEL t174 i +BY ] 118
PORT s o
DB~25 o f BE WRE XFER
CONNECTOR § .
+5v - I
—
10 ord
\l DIGITAL CUTPUTS
(HUFFER IF NECESSARY)
J
NOTE: ESD PROTECTION, POWER SUPFLIZS AND DECOUPLING ARE NOT SHCOWN.
pofTih

Figure 7-10. Digital Latch 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
data bits and pins are shown in the following table:

Fin Bit Name

18 00} Acknowiadge
i o1 Busy

12 [y Qut of Paper
13 B3 On Lne

15 D4 Printer Error

Your custom interface circuit can drive these signals, and they can be read
using any of these cormands:

SCPI comraands:

CUTPUT @Rfna;"DIAG:PORT:READ? 15,10"
ENTER @Rfna;Parallel_in

IBASIC command:
Parallel_in = READIO(15,10)
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Hardcopy Considerations

The analyzer’s feature can send output to printers connected
10 the paraliel port. I you have a custom interface circuif attached to the
parallel port, you don’t want the hardcopy output to interfere with it.

To address this issue, the analyzer uses the paraliel port’s Printer-Select
signal (pin 17} to differentiate between hardcopy durps and user-issued
WRITEID and DIAG:;PORT:WRITe commands. During a hardcopy to the
parallel port, the Printer-Select signal is driven low. During WRITEID and
DIAG:PORT:WRITe commands, it is driven high.

Using the Printer-Select signal, you can connect both an interface circuit and
a printer to the parallel 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. Consulf 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-Select 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 RS-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 G100 binary) to the
serial port, use one of the following commands:

OUTPUT @Rfna;"DIAG:PORT:WRITE ©,0,52"
WRITEID 9,0;52

To read a byte from the serial port, use the following commands:

QUTPUT @Rfna;"DIAG:PORT:READ? 9,0"
ENTER @Rfna;Serial_in

If you are using IBASIC, you can simply use the READIO statement:
Serial_in = READIO(9,0)

For general purpose 1/0, the parallel 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 signais.
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 RS-232-C standard. Its disadvantage is its slow speed;
limited to 19200 bits/second.

Before using the serial port, you must select the baud rate and handshake
style using the SCPI cornmands:

SYSTem:COMMunicate :SERial : TRANsmit :BAUD
SYSTem:COMMunicate :SERial : TRANsmit : HANDshake {XON|DTR}

One type 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 WRITEID command shown above o send a brief suminary

of the measurement result, such as a filter's 3 dB bandwidth and its serial
number, o the remote cormmputer. 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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It is often helpful to eliminate unnecessary information and annotation that
might distract an operator, and only show the information necegsary to

perform a particular task.

The analyzer provides several features to let you customize the information
shown on the display as shown in the following figure. Many of the features

discussed in this section can also be implemented using the analyzer's user

interface. See “Customizing the Display” in Chapter 4 for more information.

PiMeag Chan 1 info here.
mroas Chan 2 info here.
4B Melas i MEr4 0 .583 Sfx
~84.747 08
40
Me@ss MErl i1 .03 Bfx
-0 OAE b
30
20 p———
10 1. PASS
/ .
> _ \¥a
4 3
-10 | / \XA
- WY
p i/’\ Vi
TG T
M/W " !
—30 i ‘§
2 FABS
-40
10.500 §fx Freg 1 {abel 10.800 Sfx
141 .8500 8fx Freg 2 Labpel 11.600 STx

Figure 7-11, Customized Annotation

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 measurement,

If the operator is comparing the trace against limit lines or marker values,
turning off the graticule makes it easier to view the measurement trace, limit

lines, and markers. To turn the graticuie off, press
cule ££ or use this SCPI command:
DESPiay :WINDow[1|2) :TRACe:GRATicule:GRID OFF

where the window number is 1 if in full screen display, and ! 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 o 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 limits, Using limifts 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[112]}:LIMit:DISPlay ON
CALC[112] :LIMit:DISPlay OFF

where [1|2] indicates the measurement channel number, either 1 or 2,

* To turn the fail icon on or off, press
 or use these SCPI commands:

DISP:ANN:LIM:ICON[1]2]:FLAG ON

DISP:ANN:LIM:ICON[1]2]:FLAG OFF

® To turn the pass/fail text on or off, press L
or use these SCPI commands:

DISP:ANN:LIM:ICONE112] :TEXT ON

DISP:ANN:LIM:ICON{1]2]:TEXT OFF

DISP:ANN:LIM:ICON{1{2]:P0S:X <num>
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DISP:ANN:LIM:ICON[1]2}:P0S:¥ <num>
For more information on limit lines, see “Using Limit Testing” in Chapter 4.

See Figure 7-11 for an example of a measurement using limit ines with a
“PASS” test result.
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Customized X-axis Annotation

X-axis annofation consists of one or two lines of information that appear
below the graticule.

By default, the X-axis annotation displays 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, you can annotate the frequencies at the output of the mixer.

e To turn on user-defined X-axis annotation, use the command:

DISPlay:ANNotation:FREQuency[112] :USER[:STATe] {OFF|OjON|13}
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[112] :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

e [b specify a custom suffix, use:

DISPlay:ANNotation:FREQuency[1]|2] :USER:SUFFix[:DATA] <STRING>
for example:
DISPlay:ANNotation:FREQuencyl :USER:SUFFix ’uV’
The suffix can be up to 3 characiers long.

o To turn the X-axis (frequency) annotation on or off, press (DiSPLAY
, Or use

these SCPI commands
DISP:ANN:FREQ[112] ON
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DISP:ANN:FREQ[1}2] OFF

NOTE

When using custom X-axis annotation, the SCPI command CALC:MARK:X and guery CALC:MARK:X? will
return the analyzer’s stimulus value, not your custom annotation valuss, If this is a problem, you can
use the SCPI command JALC:MARK:POIN to specify the X-axis point number at which you wish to
position the marker,

For example:
OUTPUT ©HP8711;"CALC:MARK1:POIN 134"
will put the marker at peint number 134,

Custom X-axis annotation has ne effect on marker Y values (CALC :MARK : Y7,

Note the customized X-axis annotation in Figure 7-11.
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Customized Measurement Channel Annotation

The analyzer displays measurement channel annotation above the graticule.
This annotation shows the measurement type, format, scale/div, and
reference level.

You may replace this annotation w:itﬁ vour own text or eliminate the
measurement channel annotation completely. To do so, use the following
command to enable user-defined annotation:

DISPlay:ANNotation:CHANnel[1|2] :USER[:STATe] {0FF|O|ON]1}
For example:

DISPlay:ANNotation:CHANnel1:USER ON
« To specify the string to be displayed use the command:

DISPlay:ANNotation:CHANnel[112]:USER:LABel[:DATA] <STRIRG>

For example:

DISP:ANN:CHAN1:USER:LABel ’1: Superlotch filter, test #3’
e To restore the default measurement channel annotation, use:
DISPlay:ANNotation:CHANnell:USER OFF

» To turn the measurement channel annotation on or off press (DISPLAY
: Or use

SCPI commands:
DISP:ANN:CHAN[1{2] OK

thes

DISP:ANN:CHAN[112] ON
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Markers \

The active marker’s value is displayed in the upper right area of the graticuie.
If marker bandwidth (or notch) search is selected, the bandwidth (or notch)
informaftion is displayed instead. This marker information can be used to
view egact measured data at critical frequency points. Note the customized
measurement 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 panel use. This makes it easy to quickly read the measured
data at several marker positions.

The triangular marker symbols can alse 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 fitter, and the operator can fune the
filter until the nofch is at the same freguency as the marker.

Marker search types inciude:
# max search

« min search

e target search

e bandwidth

o T0tch

o multi peak

« 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:
¢ statistics

» flatness

s RF filter stats
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These functions perform certain mathematical calculations on the araplitude
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 DT
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
These can be configured using the :

For more details and a simple example, refer to "
section of this chapter.

____p_zf@ptouts‘
- Hardeopy: menu.
e “Operator Interaction”
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Saving Measurement Results

After measuring a device, you will probably want to save the measurement
results in order to perform statistical analysis on them. Statistical quality
control (SQC) can be a powerful tool to indicate process drift or variation.

You may also want to produce a print or plot of the DUT’s response, and ship
this to your customer along with the DUT,

Querying Measurement Data

To save the complete measurement trace, use the SCP! command:
CALC1:DATAY

or
TRACE1:DATA? CHiFDATA

Refer to the chapter titled “Trace Data Transfers” in the Programmer’s Guide
for more details.

From IBASIC, you can also use Read_fdata( }, which is faster. Refer to the
chapter titled “Using Subprograms” in the supplement to the HP Instrument
BASIC User’s Handbook,
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Saving the Measurement to Disk—Save ASCII

The analyzer has a : ~A8CIT feature which saves the measurement
trace in a format compatible with many popular spreadsheet programs
such as Lotus® 1-2-3® and Microsoft Excel®. The measurement can aiso
be saved in Touchstone format for importing data into CAE programs. The
measurement is saved to a file on the analyzer’s disk.

The following program segment, shows how to save the measurement in Lotus
1-2-3 format 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.

10 DIM A$[32000]

20 Dest$="SAV_DUT1.PRN"

30 OUTPUT 716;"MMEM:STOR:TRAC:FORMAT LOTUS123"

40 QUTPUT 716;"MMEM:STOR:TRAC CHIFDATA, MEM:DUT1.PRN’"
50 OUTPUT 716;"MMEM:TRAN? °MEM:DUT1.PRN*"

60 ENTER 716 USING "W,-K";Wordi,A$

70 CREATE Dest$,32000

80 ASSIGN @File TO Dest$

90 OQUTPUT @File;A$

100 ASSIGN @File TO =

With th CII feature, you can read the measurements into your
CAE or spreadsheet program, and perform statistical analysis on the data,
such as mean and standard deviation on groups of DUTk.

For information on fransferring disk files between the analyzer and your
computer, refer to the “Example Programs” chapter of the Programmer’s
Guide.
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Saving the Measurement to Disk—Save Data

Similar to Save ASCII, the analyzer can also save the measurement data onto
disk as an instrument state file. Use and turn Data ON and
twrn Inst, State and Cal OFF.

Tip

A file saved in this manrer is smaller than a file saved using &

;_S__'gve‘ ta uses 6 bytes per point, as oppesed ta abuut 2{} bytes per ;mmz for

. However, the file type i binary, and containg a header, meking it difficut to read.

Querying Marker Searches

The analyzer can measure a filter and compute its center frequency,
bandwidth, @, and Loss. You can query this information using the SCPI
command

CALC:MARK:FUNC:RESY

For example:
10 OUTPUT @Rfna;"CALC:MARK:BWID -3" t -3 dB bandwidth
20 QUTPUT @Rfna;"CALC:MARK:FUNC:REST" ! Get result of bandwidth search :

30 ENTER @Rfna;Bwidth,Center_ freq,{,lLoss

For more details, refer to the “Example Programs” chapter of the
Programmer’'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 results can be saved.

For the fastest saves, measurernents should be saved to RAM disk. From RAM
disk, they can be copi i terna} floppy disk by pressing (SAVE RECALL)
iles , or using the SCPI command

MMEM:COPY °MEM:*.%’, ’INT:’

or

MMEM:COPY ’RAM:=*.%?, ’INT:’

The following mass storage specifiers can be used:

Disk SCPi name
Non-Yolatile RAM Disk MEM: ik
Voletile RAM Disk RAM: il
internal 3.57 Disk IRT fik

The files can also be transferred over HP-IB using the SCPI command
MMEM:TRANsfer. Refer to the “Example Programs” chapter 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:

» measurement graph and marker table (default)
e measurement graph only

e marker table only

s 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 appiications, such as Microsoft Word® or Lotus
AmiPro®, and integrated with other text and graphics. You can use the
SCPI MMEM : TRANsfer command to copy files from the analyzer’s fioppy disk
to an external computer. This is described in “Example Programs” in the
Programmer’s Guide.

HP-GL format files can also be archived on the analyzer's floppy disk drive,
and later sent fo a printer or plotter. Under program controi, the files can be
printed using various page layouts, such as one to a page, two to a page, and
$0 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 parallel interface,
both of which are well suited for printing. If you are controlling the analyzer
via the HP-IB port, you can use the parallel port for hardcopy. Or you can
have your computer collect the measurement results and format them itself
and dump them to its own printer.

If you kave a custom interface circuit connected to the analyzer’s parallel

port, you can still 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 Peripherals” in this chapter.
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Faster Hardeopies using If your printer supports PCL5, be sure to select PCL5 format under

a PCLE Printer

Customizing Page
Layout

(HARD COPY) Select Copy Port . PCL5 uses HP-GL format, resulting

in very fast, hlgh -resolution hardcopies. PCL5 can result in a speed
improvement of up to 10 times, compared to using raster formats such as
PCL.;, Epson-compatible, or PCX. Since the analyzer measurement speed
decreases while performing hardcopy rasterization, using PCL5 format will
restore your measurements to Tull speed more gquickly.

Some printers that support PCL-5 include:
s HP Laserfet 4, b, HP Color LaserJet
e HP PaintJet 1200 XL

Custom hardcbpy output, such as 2 or 4 plots per page, can be done using a
PCLS printer and IBASIC or SCPI commands. To do this you shouid:

1. Put the printer into HP-GL: mode.

2, Send the printer an “IP* HP-GL command.
3. Perform a hardcopy dump in HP-GL format.
These steps are discussed in detail below:

Put the printer into HP-GL mode.

In order to send HP-GL hardcopy cutput to your PCL-5 printer, you must first
instruct the printer to accept HP-GL cormumands. 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 instrucet it to accept HP-GL. This can be done using
IBASIC or SCPI commands. Refer to your printer manual for details. Refer,
aiso, to the example program titled “FAST_PRT” on the Example Programs
Disk. This program configures your PCL5 printer to accept HP-GL cormmands.

Send the printer an “IP” command. You will need {o send the printer an
“IP" command to specify a specific rectangular region on the paper. This is
done by sending the printer the TP 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 IP command are

IP LowerLeftX, LowerLeftY, UpperRightX, UpperRightY ;

The paper is numbered as shown In Figure 7-12.
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Autemating Measurements

Saving Measurement Results

(0,11000} {8500, 11000)

HARDCOPY
I MAGE

(c.0)

{8500,0)

A-SIZE
PORTRAIT

ORIENTATION

Figure 7-12. Paper Numbering

{D,8500) {11090,8500}
HARDCOPY
I MAGE
(0.0} (11000,0)
A-SIZE
L.ANDSCAPE
ORIENTATION

pob7Hb

Typically, a margin around the image of 0.5 to 1.0 inches (500 to 1000 units)

is used.
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Automating Measuremants
Saving Measurement Results

Tip

When performing hardoepies of the msasurement graph only {excluding the marker able), the hardcopy
image logks best with an aspect ratio of approximately 1.30:7 fxvh.

Example IP command.

For example, to print the hardcopy 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 would be 7500 units, beginning at the left
margin of 500 units and ending at the right margin of 8000 units. Using an
aspect ratic of 1.30:1, the height should be 7500 / 1.3 = 5769. The top
margin of the paper is at 10000, so the bottom of the image should be at
10000 — 5769 = 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 exampies work well on an HP Laserfet 4, Your
printers margins may vary slightly.

Perform a hardcopy dump in HP-GL format.

Once your printer is sef to accept HP-GL commands, you can perform a
hardcopy using the SCPI HCOP ; *WAT command,
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Autemating Measurements
Saving Measurement Results

Custom Data Sheets

You can write programs {o set the printer font, output text to the printer,
and send hardcopy 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 on the next page.

The example program uses hardcopy output to generate a report with
custom: text. Five different texi fonts are used. The fonts are availabie for
HP LaserJet printers. Refer to your printer manual to modify the example
fonts for your printer,
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Automating Measuremants
Saving Measurement Results

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 MHz
SWR PASSBAND (typical) 1.5:1
Cost per unit: | 524,95
Transmission Characteristics
»i:Transnissian Leg Mag 24,4 di/ Ref 0,38 4B
b2: 8t
HP 8713118 RF NETHOR< ARALYZHR BK: 60, 6ET My
dEm 169Y412- 14| 14: 3: B2 CF: 1176, 37 “ild
1 1B 2,01
"hi i LOgs; 7.9 dR
\\
-4
/ N
]
N
-850
-188 //
»12:(““\
~148
Abs
Start 10,820 %Hz Sicp 1180, 008 Mz

IN STOCK! IMMEDIATE DELIVERY!

For more information: Call 1-800-Filter
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Automating Measurements

Statistical Process Control

If you collect data on your production process, you can use statistics to
control and improve your process. Tools such as histograms, Pareto diagrams,
and scatter plots can help you to quantify your process’s behavior, and-
identify trends, 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 macras 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-volatile memory, MEM,
internal-volatile memory, RAM, and the internal 3.5” floppy disk, INT. This
can be a convenient method to archive data and programs to a central large
mass storage hard drive.

These example programs are found on the Example Programs 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 fo 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:

Connectors

Display
« Knob

Line Power Switch

Display Intensity Control

o Disk Drive
e Line Module

The front panel keys are not documented in this chapter. Refer to Chapter 9
for information on a particular front panel key.
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Connectors

NETWORK ANALYZER

0000 0000
00 gong O
[MEEN
[
oaQg
000

AR

REFLECTION PROBE TRANSMISSION
RF OUT POWER RE N

pofiZib

Figure 8-1. Analyzer Connectors - Front Panel
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Frent/Rear Panel

Connectors
LimMlT TEST
TTL EXT TR! FARALLEL VIDEO QUT
IN/OUT \N/OU§ PORT RE—-232 COLOR VGA
USER TTL EXT REF LAN DN
!N/OUT IN mﬁ\sHFRTWSS; KEYBOARD
(" \
]
DOE = c,Ca :}ﬂ@(:)@-uo
© / @ E o o
© S@ o
o @ b,
o] ]
B .
/ -
C v X _;‘
EXT DET EXT BET POWER CORD
Y— | NPUT X—INPUT RECEPTACLE
AUX
INPUT
ppb7c

Figure 82, Analyzer Connectors - Rear Panel
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Front/Rear Panal
Connectors

BNC Connectors

AUX INPUT

EXT REF IN

EXT TRIG
IN/OUT

LIMIT TEST
TTL IN/QOUT

This rear panel female BNC connector is for low frequency
(dc to approximately 360 Hz), low voltage measurements.
This input is calibrated for inputs up to 10V, but will
accept signals up to £15 V, See “Making Measurements with
the Auxiliary Input” in Chapter & for more information.

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 {.

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 inhibited. 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 fermale BNC connector provides a
bi-directional open-collector TTL high signal. The output
goes high when the limit test passes. The output goes low if
the limit test fails. This is an open-collector signal which you
can drive low, but must not drive high, since the analyzer
also drives it.

NOTE

Limit 1esting can he set independently on each of the two measurement channels. If both
measurement channels are being used, and the firmit test is ON for both channels, both measurement
channels must pass for the output 10 go high. See the follewing table
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Front/Rear Panel
Connectors

USER TTL
IN/OUT

Measurement Channel 1 | Measurement Channel 2 | Linsit Test TTL Output

Pass Pass High (passi
Pass Fail low lfail}
Fail Pass low {fail}

If limit testing is turned off on both measurement channels,
this connector also serves as a user-defined TTL inpug

and output that can be set and read from IBASIC or SCPI
(HP-IB). See Chapter 7, “Aatomating Measurements,” for
more information.

This rear panel female BNC connector can be used in three
diﬁere_pt ways. Define its use by pressing (SYSTEM OPTIONS)

., and then making the appropriate

selection.

The default use for this connector provides g bidirectional
opert-collector 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 anatyzer also drives it. See Chapter 7, “Automating
Measurements,” for more inforrmation.

This connector can also be used with an external switch
to automate softkey presses. See “User-Defined
Key Menu” and “Using Fast Recall with a Switch” in
Chapter 7.

Lastly, this connector can be configured for use as a sweep
out connector. When configured this way, the output is
driven high during a sweep.
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Front/Rear Panel
Connectors

HpP-18

Multi-pin Connectors

This connector allows the analyzer to be connected to other instruments or
devices on the interface bus. Details of this cable are shown in Figure §-3.
HP part numbers for various HP-IB cables that are aveilable are shown in the

table following the figure.

TYPE 57

MICRORIBBON CONNECTOR

SIGNAL GROUND
{P/0 TWISTED PAIR WiTH 11

SHOULD B GROUNDED | P/O TWISTED PAIR WITH 10
R/D TWISTED PAIR WITH @

HEAR TERMINATION

OF OTHER WiRD PG TWISTED PAIR W

ETH &
OF TWISTED FAIR P/G TWISTED PAIR WITH 7
F/0 TWISTED PAIR WITH &

REN
pigs
D17
DI08
DS

THE HP—IB LOGIC LEVELS ARE TTL-GOMPATIBLE

1.6, TRUE STATE £ .08 Vv BC
FALSE STATE = +20 V DC

FOR A POWER SOURCE THAT DOES NOT EXCEED

+5.25 ¥V DC AND REFERENCED TO LOGIC GROUND.

|
|
j

S | ELD e
ATN
SRQ
FC
NOAC
NRE D
DAY
Eot
Diod
[RRRAN]
bloz
o1

Figure 8-3. HP-IB Connecter and Cable

HP-1E Interface Cahles Available

HPB Cable Lesgth
Part Number

HP 108334 |1 m (3.3 &
HP 108338 |2 m {66
HP 10833C |4 m 13241
HP 108330 (05 m (16 fl

CONNECT
TO FARTH
GROUND

posath

§-7




Frant/Rear Pansl
Gonnectors

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 instrument like spokes on a wheel), or int 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:

Each instrument must havé a unigue HP-IB address, ranging from 0 to 30.

In a two-instrument system that uses just one HP-IB cable, the cable length
rust 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 ft).

Hewlett-Packard manufactures HP-IB extender instruments (Models
HP 37204A) and HP 37204B) that overcome the range limitations imposed by

the cabling rules. These extenders allow twin pair ¢able operation up to 1 kim ‘:-

{3,280 ft), and telephone modem operation over any distance. HP Sales and
Service Offices can provide additional information on the HP-IB extenders.

Table 8-1. General Bus Management Lines

Name Mnemonic Description

Attention ATN Contrels whether the bus is in Command Mode [ATN TRUE} or Data Made
{ATN FALSE}L

interface Clesr ¥ fnitializes the interface to en idle state (no activity on the busl.

Service Request SRQ Alerts the Contraller to @ nead for communication.

Remote Enable REN Enehies devices to respond to Remote Program Control whan addressed
1o fisten.

End Or Idanfy EQI Indicates last data byte of & multihyte sequence; alsar used with ATN to parallel
poll devices for their status bit.




PABALLEL PORT

Froni/Rear Panel
Cannectors

This rear panel connector is used with peripherals with parallel interface
such as printers and plotters. The pin-cut is standard IBM PC compatible
Centronics interface, using a female DB-25 connector, as shown in IMigure 8-4.
Al pins are ESD protected, data and strobe pins have 2200 pF capacitors,
voltage levels are TTL compatible, output pins can source 15 mA and sink

24 mA. See “Configure the Hardcopy Port,” in Chapter 4 for information on
using this port with a printer or plotier.

OUY OF
PAPER ACKNOWLEDGE

ON LINE BUSY 7B 5 4 3 2 1 01 sTROBE

GROUND
RESET AUTO-FEED
FRINTER
SELECT PRINTER
PRINTER EARCR

View looking into connector

poBiib

Figure 8-4. Parallel Port Pin-outs
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#8-232

Front/Rear Pangl
Connectors

The R5-232 connector is a rear panel connector used with serial peripherals
such as printers and plotters. The pin-out 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 ploiter.

PiIN S1GNAL SEGNAL
# DESCRIFTION NAME
? Dota Carrier Detect cF
2 | Receive Date BE
3} Transmit Date BA
4 Data Terminal Ready [
S | Groung, OV AB
6 1 Data Set Reody c
7 } Request ic Send CA
8 3 Clear to Send CB
8 } Ring Indicator CE

(- Ze 3¢ 4% 5

‘%\-5- T B Ge

J

I View looking inkto connector

1
H

' poE23h

Figure 8-5. BS-232 Connector Pin-out
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Front/Rear Panel
Connectors

VIDED OUT COLBR VBA This rear panel connector provides signals to drive an external VGA
compatible monitor. The table below describes a VGA cornpatible monitor,
and Figure 8-6 shows the pin-out for the VIDEO OUT connector, looking into

the connector.

Table 8-2. VGA Compatible Monitor Characteristics

Resselution: 840 x 480
Pixel rate: 75 MHz
Herizontal rate: 31.47 kM7 131.84 us)

Vertical rate;

59.82 Hz

Yides;

Syne:i

angleg red, green, biug, 0.774 V
p-g, positive, 73 () impedance
Separate TIL signals for vertical
and horizontal sync

1 The analyzer also provides for sync-en-gresn monitors, Ses “Using an External VEA Moniter” i Chapter 4.

.
\\&

\

View Looking

into Connector

ppilc
Figure 8.6. VIDED OUT Connector Pin-out
Pin # Signat Bescription Pin # Signal Description Pin # Signal Description
1 Red Video g Red Ground 1 GND (Display 1D T3
2 Green Vidso 7 Gresn Ground 12 N/C {Display 1D 1)
3 Blue Video B Blus Ground 13 Horizontal Sync
4  N/C {Reserved} k| N/C Keyl 14 Vertical Sync
5 GND {Monitar self-test] 10 Digital Ground 15 N/C {Ressrvad]

See “Using an External VGA Monitor” in Chapter 4 for information on how to
synchronize and adjust the display on an external monitor.
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DIN KEYBOARD

EXT DET Y.INPUT
EXT DET X-INPUT

PROBE POWER (FUSED)

Front/Rear Panel
Connectors

This rear panel connector can be used with an optional keyboard or bar code
reader. See “Using a Keyboard” in Chapter 4 for more information. Signals
are IBM PC/AT compatible,

These rear panel connectors power external detectors and accept input from
them for processing and display. Compatibie detectors are:

« HP 86201B
e HP 86200B

This front panel connector provides fused power for active probes and other
devices. Figure 8-7 shows the pin-out of the connector looking into the
connector.

GROUND

—-12.6 ¥V
{(neminatl)

+15 Vv
(nominat)

[
View looking into connector J

wotde

Figure 8.-7. Prohe Power Connector

The probe power output specifications are:
+15 V supply: Ly = 200 mA max
—12.6 supply: loye = 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 replacermnent HP part number for these fuses is 2110-0424,
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Front/Hear Panal
Cennectors

REFLECTION
RF OUT

TRANSMISSION
RF N

CAUTION

RF Connectors

The standard front panel RF OUT connector is a female type-N 50 Q

connector. When Option 1EC is ordered, this front panel connector is a

female type-N 75 @ connector.

This port, outputs the RF signal and also serves as an input for refiection
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 fransmission measurements.

While 50 € and 75 © Type-N connectors are similar in appearance, they are
not compatible. 75 € type-N connectors have a smaller center pin. Connector
damage can result if you attach a 50 @ male connector to a 75 Q female
connector.

To adapt frorm 50 ¢ to 75 @, always use a minimum loss pad:

o For adapting from 50 @ female to 75 @ female use an’ HP 118528,
Option 004, minimum loss pad.

+ For adapting from 75 @ female to 50 © female, use a standard HP 118528
minimum loss pad.
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Display

The analyzer display shows various measurement, information. The folowing
iustration shows several locations where information is provided on the
screer,

6Q] § p o B

da’fa’ 1. Transmission Log Ma 20.0 dB/ Rel C.00 dB C
( )"_ v 2.Heflection _g 200 dB/ Ref 000 dB

BITITLE AREA | EheMkE1 169.867 MHz
50 | 06 May 1992 13:41:50 ~1.65 dB

0
40
20

20 7 —®

R Ao o

* Start 0.300 MHz Stopt 300,000 MHz

@/ @/ Avg 16

pp62c
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Front/Rear Panel
Bisplay

1 The date 7 sistus notation in the upper laft corner of the display screen indicates that the analyzer source or
receiver parameters have changed since the last complete sweep.

2 The active measurement channel indicater is designated by 4 sofid triangle {P]. The active measurement channels
tata trace and other parameter data is indicated by being brighter than the inactive measurement channel's data,

3 The messurement channel parameters for bath channels slways appear at the top of the display in this area.

4 The type of measuremant for each measuremant channel is displayed here. # 2 measurement channel &5 wmed off,
the display says "OH" here.

b This is the display fermat that is selected using the (FORMAT } key.

i This is the Scale/Div that is selected using the {SCALE ) key, in units approgriate 1o the current measuremant.

7 This is the reference level. This value is the reference line i Cariesian formats or the outer cirdla in pefer formats.
The reference level is sslected using the [SCALE] key

8 A "C” appears here when a user-defined cafibration is in use. if the frequency span has been narrowed, the
notation hesomas “C7° 1o indicate that interpolated error correction is on.

9 The message arse is where you will receive messages from the analyzer from tme to time. Most messages appsar
only for a few moments hefore disappearing.

18 This area indicates whether the scale is absolute {Abs] or relative (Rell.

11 The sweep indicator appears here in the lower ieft carner of the display when the anslyzer is swaeping &t a fats
af less than 1.5 5. At sweentimes above 1.3 s the sweep indicator moves ecross the soresn with the date trace

12 The reference lovel for the active measurement channe! is indicated by 8 smafl trisngie || adiacent to the graticuls
on the left.

13 . |Titls and date area.

14 Active entry aree: used to emter or adjust values for operating parameters.

15 Marker annotation area.

16 When aversging is turned on, the average indicator appasrs here.

1 1f & “U" {for uncalibrazed! appears here at any time, your instrument will not perform accurate measurements and aeeds servicing. See Table 10-1
in Chapter 10 for a list of Hewlatt-Packard sales snd sarvice offices.

8-15




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 setting 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 sctive
parameter varies, for 2 given amount of knob rotation, is dependent on the
parameter that is being controlled.
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Line Power Switch

NE TWORK ANALYZER

HOOE 800

O .
] o ° 0
LINE —
POWER
SW1TCH

pot28b

Figure 8-8. The Analyzer Line Power Switch

The line POWER switch turms power to the analyzer to either on (I jor
standby (&),

The analyzer line POWER switch is located af 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.

The detachable power cord is the product’s disconnecting device. It
disconnects the mains circuits from the mains supply before other parts of the
instrument. The front panel switch is only a standby switch and is not a
LINE switch (disconnecting device).

o ]
Tip
When not using the analyzer, lesve it plugged in and switched te standby. When in standby, the

analyrer supplies power to the non-volatile memory, thershy incressing the life of the internal
nonvolatile memery battery
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Front/Rear Panel
Lire Power Switch

Before turning the analyzer on, make sure that if is grounded through
the protective conductor of the power cable {0 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

injury.

WARKING
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Display Intensity Control

NETWORK ANALYZER

T

E% non [

o] mmmD 2 -

o oo [ —

e HED fi

5 o s SN o N o

L4 e S e S | O s |

1 - o
G O

DISFLAY

INTENSITTY — —
CONTROL

po827b

Figure B-9. Display Intensity Contral

The intensity control adjusts the brightness of the display.
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Disk Drive

01SK

/DR\/E

R —
S =

g 00D fo]
= ammm i I
M/ oon '
— B0 1

o 3 O o CIcoe)
{1 e S s € Y s e o
[~

U o ° o

. 4 ’ ——

NETWORK ANALYZER

Figure 8-10. Disk Brive

o628k

The built-in 3.5 inch disk drive offers permanent information storage capacity.
You can use the disk drive to save and recall instrument states, and IBASIC
programs. In conjunction with IBASIC (Option 1C2), it allows the analyzer to
enter a known state or an automated routine at power-on.

The disk drive recognizes double-sided 3.5 inch disks formatted in DOS, and
will 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 8711C/12C/13C/14C Service Guide for more information.
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Line Module

The line moedule contains:
e the power cable receptacle
s the line fuse (and an extra fuse)

» the voltage selector 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 8-11, “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 Hewlet{-Packard
service center for descriptions and part numbers of cables other than those
described in Figure 8-11.

This is a Safety Class I product (provided with a protective earthing
ground incorporated in the power cord). The mains piug 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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Fromt/Rear Panst

Line Module
* % CABLE PLUG CABLE CABLE FOR USE
PLUG TYPE HP PART DESCRIPTION LENGTH COLOR IN COUNTRY
’ NUMBER CM { INCHES)
250v B120-1351 | Sirgightt BS1363A 229 (90) Mint Gray| Great Britain,
g120-1703% | a0 229 (90) Mint Gray| Cyprus, Nigeria,
Singapore,
Zimbabwe
250V B120-1388 | Stroignt® NZSSt98/ASCi12] 201 (78} Groy i\rg:’m;r}m
B120-0686 | 90 22t {87) Groy ustraile,
MNew Zeoland,
Moinignd China
250v 8120-1689 | Stroignt™® CEE7-Y11 20t {7¢)  IMint Gray| Eost ond West
. 4 ’ ’ S ) furops, Centraol
l@i §120-1892 | 90 201 {79) Mint 6rayl a¢icon Republ ic.
United Arab
Repubtig
- funpelorized in
many notlens)
B8120~1348 | Stroignt¥ NEMAS-15P 203 {BG) Black United States,
8120-1538 | 9g° 203 (80) Black Cenada
- - ; dopen {100 V or
— * — s
B120-1378 | Straight™ NEMAB-1EP 203 {80} Jade Groy 260 VY, Brozil,
&i20-4753 | Stroight 230 {90} dade Grey| Cotombia, Mexico,
B120-1521 £ 203 (80} Jade Groay| Philippines,
8120-4754 | 90" 230 (80) sade Gray| Seudia Arabia,
: Taiwan
250v
8120-5182 | Straign¥ NEMAS-15P 00 {78) Jade Groy| Israel
B120-5181 | 8% 200 {78) Jode Gray

¥ Pagrt number
HP Pari Number

for ptu
for

*% E = Earth Ground;

g is ingustry
complete cabie,

= Line; N

identifier
inciuding plug.

= Neulrotl.

for plug only.

Nummber shown for cabie is

FORMATBC

Figure 8 11. Power Cable and Line {(Mains} Plug Part Numbers
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Froni/Rear Panel
Line Moduie

WARNING

The Line Fuse

The line fuse (HP part number 2110-0882), and a spare, reside within the line
module. Figure 8-12 illustrates where the fuses are and how to access them.

INSERT SCREWDRIVER
PRY OPEN

FUSE N USE
SPARE FUSE

FORMAT4E
Figure 8-12. Location 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/fRear Panel

The Voltage Selector Switch

leae 0
@ e o o o o
. .

L1 e

lo@@o afilj

| '?i{ﬂ i==—1

.\ J

VOLTAGE SELECTOR
SWiTCH
ppblc

Figure 8-13. 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

"5 v 80 to0 132 Vac 147 to 66 Hz)
230V | 198 to 254 Vac {47 1o BB Hz}

I the ac line voltage does not fall within these ranges, an auntotransformer
that provides third wire continuity to ground may be used.
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oftkey Reference

This chapter provides z brief description of each of the analyzer’s hardkeys
and softkeys. This chapter is arranged alphabetically for ease of use.
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| Softkey: Reference

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 previously off)
turns it on. "> in front of the marker number means the marker is the

active marker. 717 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 ohm instruments. Selects type of cal kit as
3.5 mm, Coefficients for male and female test ports are identical and based on
the HP 85033D cal kit standards.

See Chapter 6, “Calibrating for Increased Measurement Accuracy” for more
information.

Access Keys:

Softkey in system impedance menu. Selects 50 ohms as the system
impedance.

Refer to “When to Change the System Impedance” in Chapter 3 for more
information,

Access Keys:

Softkey in system impedance menu. Selects 75 ohms as the system
impedance.

Refer to “When to Change the System Impedance” in Chapter 3 for more
information,

Access Keys:
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([WARDEED) /

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: (MEAS 1] or (MEAS 2},

oyband Inte

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: (MEAS 1) or (MEAS 7},

wband Internal

Softkey in menu. Stops sending data from the network analyzer
to the hardcopy device.

NOTE

Hardcopy devices with large buffers may continus to upe:atle for quite a while after this sammand. To
stop such devices immediately, turn off power to the hardcopy device
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Softkey in the do ca! check menu. Stops the current cal check procedure and
.. returns to the cal check menu.

" See Chapter 6 for more information on using cal check.

Access keys:

Softkey in marker menu that turns off the active marker and makes the
~e 7 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 lirnit lines or points to the
* limit table.

See “Using Limit Lines” in Chapter 4 for detailed information on using Hmit
lines.

Access Keys: (DISPLAY) :

Softkey in add limit menu. Displays menu to add a maximum limit lire.

e See “Using Limit Lines” in Chapter 4 for detailed information on using limit
lines.

Access Keys: (DISPLAY) L

Softkey in add limit menu. Displays menu to add a maximum limit point.

.- See “Using Limit Lines” in Chapter 4 for detailed information on using limit
lines,

Access Keys:
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HARDKEY
A

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 Hmit
lines.

Access Keys: [DISPLAY

d Softkey in add limit menu. Displays menu to add a minimum limit point.

© See “Using Limit Lines” in Chapter 4 for detailed information on using limit
lines.

Access Keys:

Softkey in the menu that turns off all of the markers, the delta
marker, and marker tracking on the active measurement 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 exampie, Mar for March instead of 03).

Access kevs: [SYSTEM OPTIONS

3y Softkey in menu. When on, alternate sweep allows operation with
different instrument states on its two displayed measurement channels. When
on, the settings of the two measurement, channels can differ: frequency span,
detection option type, number of points, system bandwidth, trigger, sweep
time. When off, the preceding settings match. Note: some settings, such as
power level, always match.

(Options 1DA and 1DB only) Softkey in mixer menu, and (MEAS 1) or (MEAS 2)
menus. Used to measure AM delay.

See “Measuring AM Delay,” in Chapter 3 for more information.
Access Keys:

r or (MEAS 1) or (MEAS 2)
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(FRRDREY) | $6¢

eT Softkey in (BEGIN) menu. Displays menu of measurements suitable for
amplifier measurements: transmission, reflection, and power.

10n. Softkey in define graph menu. When annotation is on, printed or plotted
< hardcopies will contain screen annotation such as the marker readout that
1 appears in the upper right corner of the display. When off, the screen
annotation is suppressed from the hardcopy.

Access Keys: (HARD COPY]) De

Softkey in more display menu. Displays a menu that allows you to customize
the analyzer's display screen by enabling or disabling annotation for
i measurement channe!, frequency, and markers.

See “Customizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY

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 trace vertically to fit within the
graticule area of the display. '

Softkey in menu. This softkey is only available when using internal or
external broadband detectors. Periodically compensates for external detector
driff due to¢ changes in temperature. When this feature is selected, the
detector(s) are automatically zeroed every five minutes.

CAUTION Do not use
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{HARDKEY} !
A

Softkey in defection options menu. Choose this selection to make very low
frequency voltage measurements.

See “Making Measurements With the Auxiliary Input” in Chapter 3 for more
information.

Access Keys: (MEAS 1) o7 (MEAS 2}

"~ Softkey in menu. Enters the averaging factor {mumber) 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.

Softkey in menu. Toggles the averaging function on and off. Averaging
v reduces random noise by averaging the measurement data from sweep to
¢ sweep.

See “To 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 system 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
transmission measurement of input B (power transmitted to RF IN port).

See “Measuring Devices with Your Network Analyzer in Chapter 3 for more
information on input B.

A Cess keys ﬁV!EAS 1} O’}”[MEAS 2},

- 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: (MEAS 1) or (MEAS 2}, B

' Softkey in broadband internal menu. Selects diode detector fransmission
measurement; 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: (MEAS 1) or {MEAS 2),

~ 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 raticed measurement B/R.

Access keys: [MEAS 1) or (MEAS 2],
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- Softkey in marker search menu. Automatically calculates —3 dB (default) or
~ other user-specified bandwidth, center frequency, and Q of a bandpass filter,

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 ifs manual for details).

Access keys: (HARDCOPY

Dper Softkey in system configuration menu. Sets the analyzer beeper volume from
sz off (0) to high (100). The default is 90.

Access keys: [SYSTEM OPTIONS]

Hardkey to left of disk drive. An appropriate place to begin measuring any of
the four types of devices in the begin menu. Recommended for one channel
measurements.

See “Using the Key” in Chapter 3 for more information.

 Softkey used to define a limit line.

See “Using Limit Lines” in Chapter 4 for more information.

Access Keys: : W, Add " 1imit

| Softkey used to define a limit line.

See “Using Limit Lines” in Chapter 4 for more information.
Access Keys:
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HARDKEY) / Soft!

i Softkey in detection options menu. Displays menu to select detection modes

' Access Keys: (MEAS 1) or (MEAS 2)

~ when using external detectors.

tl‘- 011 Gpt i Qns

Softkey in detection options menu. Displays menu to select measurements

: made with internal broadband detectors: B*, R*, or B¥*/R*,

Access Keys: (MEAS 1) or {(MEAS 2)

Softkey in (BEGIN) menu. Used to set up the analyzer to make transmission or

. reflection measurements of passive devices such as cabiles.
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HARDKEY} /

ab, e (Option 100 only) Softkey in meny. Used to perform fault location
and SRL measurements, See vour Option 100 User’s Guide Supplement for
information.

CAL) Hardkey in the CONFIGURE area. Displays the calibration menu options for
. the current measurement mode.

See Chapter 6 for information on calibrating the analyzer.

. Softkey in menu. Provides access to the cal check menu. The cal
check feature will compute and display corrected measurement uncertainties
{residual errors) that apply to the current instrument settings and
calibrations. This information may be used as an analysis or troubleshooting
tool when making transmission and reflection measurements.

See Chapter 6 for more information on using cal check.

Softkey in menu. Allows selection of type of cal kit: Type-N female
(default), Type-N male, 3.5 mm (for use with 50 @ systems), Type-F female
{for use with 75 @ systems), or user-defined.

By conventicn, cal kits indicate the sex of the pori with which they are used.
For example the default cal kit for the analyzer is type-N female because the
front panel RF ports are female (the calibration standards, in torn, are male).
This same convention applies to whatever test “port” the standard is attached
to, be it an adapter, cable, fixture, etc.

See Chapter 6 for more information on calibrating the analyzer.

.~ Softkey in define save menu. Toggle to ON if you 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
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Softkey available when editing titles, file names, directory names, and IBASIC
" programs from the front panel of the analyzer. Cancels the edltmg mode and
any changes that were made but not saved by pressing |

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.

Softkey in directory utilities menu. Used to change directories on an internal
or external DOS storage device.

" See “To Use Directory Utilities” in Chapter 4 for more information,

Access Keys: (SAVE RECALL

T 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.

v (Option 102, 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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HARDKEY
¢

ck Softkey in set clock menu. Determines how the date and time are displayed

't when they are turned on.

Date abbreviations:
YYYY stands for year.
MM stands for month.
DD stangs 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 08). In alpha format, the first three letters of the month are displayed (for
example, Mar).

Tock: in this chapter for more
information on viewing and sefting the internal clock.

Y Softkey in define printer and define plotter menus. Used to define the printer

or plotter as a multi-color device as opposed to a one ¢olor (monochrome)
device.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: {HARD COPY
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o¥: Softkey in more display menu. Aliows customization of color on an external

... VGA monitor connected 1o the rear panel VIDEO OUT connector.
See “Using an External VGA Monitor” in Chapter 4 for more information.

Access Keys: (DisPLAY

e {Optz’on 1C2, IBASIC, only) Softkey in select disk menu. Displays menu to

., modify the memory allocation for the internal volatile RAM disk.
© Access Keys: (SAVERECALL) Select Disk

e. (Option 1C2, IBASIC, only) Softkey in IBASIC menu. Restarts a program that

" has been paused.

See the HP Instrument 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] T

Softkey in mixer menu and measurement menu, for measuring frequency
© translating devices. Selects a broadband internal transmission measurement.

See “Measuring Conversion Loss™ in Chapter 3 for more information.

Access Keys: (BEGIN

xer. or (MEAS 1) or (MEAS 2)

Softkey in file utilities menu. Used to copy files.

‘s See “Other File Utilities” in Chapter 4 for more information.

Access Keys: (SAVE RECALL) -
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(HARDKEY} /
c

' Softkey in file utilities menu. Used to copy files.

e See “Other Fite Utilities” in Chapter 4 for more information.

i . Softkey in copy file menu. Used to select the analyzer’s built-in disk drive as
o . the destination drive for copying of files. Displays character entry menu to
rename file (if desired) prior to copying.

0 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 entry
menu to rename file (if desired) prior to copying.

Access Keys: (SAVE RECALL

. Softkey in copy file menu. Used {o select the analyzer’s internal volatile RAM
. as the destination drive for copying of files. Displays character entry menu to
- rename file (if desired) prior to copying.

Access Keys: (SAVE RECALL

T Softkey in system configuration menu. Displays menu to set external CRT
- position and timing parameters for best image. These settings are not affected
#t by presetting the analyzer.

NOTE
These adjusiments also affect the nternal CRT of the analyzer,
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See “Using an External VGA Monitor” in Chapter 4 for more information.

Access Keys: (SYSTEM OPTIONS)

Softkey in the color options menu. Accesses the menu that allows you to
customize the eolors on your external monitor, or to customize the greyscale
- on the analyzer’s internal dispiay.

See “Using an External VGA Monitor” in Chapter 4 for more information.

Access Keys:

tions:

- Softkey in menu. Selects CW (continuous wave, single frequency)
source operation.
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HARDKEY] /-

a Softkey in menu. Displays the current measurement data trace.

d Softkey in (DISPLAY) menu. Displays both the current data and memory
traces, with identical scaling and format. You must have selected

Mem first for this key to function.

Use care in interpreting memory trace values. The memory trace may have

CAUTION been stored under conditions different from the current measurement trace.

Softkey in the define save menu. Toggle 1o 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 (DISPLAY) menu. Divides current trace data by data in memory. For |

this key to function, vou must first have selected and stored a
data trace in memory.

Softkey in menuy, Stores the active data {race in the memory of the
active measurement channel.

Softkey in clock format menu. Formats the real time internal clock to display
. time as Day- -Month-Year Hour:Minute.

~ See this chapter for more information on clock format.

Access Keys: {SYSTEM OPTIONS

Softkey in user TTL config menu. Pressing this softkey configures the rear

" panel USER TTL IN/OUT connector for general purpose /0 use with IBASIC
and SPCI commands. This connector can also be configured for softkey
sequencing using an external switch, and as a sweep out connector.

See “User-Defined TTL Input/Output” in Chapter 7 and “BNC Connectors” in
Chapter 8 for more information.
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([EARDKED) | &

Access Keys: {SYSTEM OPTIONS] S

- 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: S

ine Softkey in define hardcopy menu. Displays menu to define which parts of the
.. graph are to be printed or plotted: frace data, graticule, annotation, marker
- symbol, title and clock, or combinations.

See “Printing and Plotting Measurement Results” in Chapter 4.

Access Keys: (HARD COPY) B

. Softkey in (HARDCOPY)) menu. Displays menu to define the hardcopy in terms
- of information to be copied. Defaulf setting is h Only.

See “Printing and Plotting Measurement Results” in Chapter 4.

5. Softkey in menu. Displays menu to define a PCL5 printer in
" terms of color, orientation, autofeed, and margins,

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

ne Softkey in menu. Displays menu to define 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.
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ine Softkey in menu. Displays menu to save the instrurnent state,

: measurement calibration, measurement data, or combinations. Allows choice
of saving trace data in ASCI format for output to spreadsheets. ASCII format
is compatible with Lotus 1-2-3.

Save

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

11" Softkey in file utilities menu. Deletes all files in the current directory. Before
- the files are deleted you wili be asked to confirm this selection. Also deletes
© empty directories on DOS disks.

See “Other File Utilities” in Chapter 4 for more information.

Access Keys: (SAVE RECALL) |

1 Softkey in delete limit menu, Deletes all of the limit lines in the limit line
- table. Asks for confirmation before deletion occurs.

See “Using Limit Lines” in Chapter 4 for more information on using limit
lines. '

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 limit line menu. Displays menu to delete one segment (or point) of
- a limit line or all lmnits.

" See “Using Limit Lines” in Chapter 4 for more information on limit lines.

Access Keys: (DISPLAY) 1
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(Option 1C2, IBASIC, only) Softkey in edit menu of IBASIC. Aliows deletion of
one line of code at a time.

Access Keys: (SYSTEM OPTIONS) 1B

- 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: !

N Softkey in (MEAS 1) and (MEAS 2) menus. Selects measurement type:
- rarrowband or broadband internai, broadband external or aux mput.

See “Measuring Devices with Your Network Analyzer” in Chapter 3 for more
information on detection modes.

Softkey in the cal check menu. One of the corrected measurement
uncertainties that can be viewed after performing a cal check.

Refer to Chapter 6 for more information on using cal check.

Access Keys:

Softkey in file utilities 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 RECALL

g 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. Defaulf is kHz.

9-21




: }r Reference

(FARDKEY) /-
1]

Hardkey in CONFIGURE area 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 your Option 100 User’s Guide Supplement for
information.

Softkey in spur avoid options menu. When selected, shifts spurs which may
be visible in low level measgrements.

See “Reducing Trace Noise” in Chapter 5 for more information.

The measuremenst calibration must be performed with the same spur avoid
CAUTICHN . . ‘ - )
option used in the measurement or your resuits may be invalid.

Access Keys: (MENU] £

- Softkey in the cal check menu. Initiates a calibration check.

. See Chapter 6 for more information on using cal check.

Access Keys:

Softkey in select copy port menu. A hardwére handshake for some serial

* devices. Toggles with |
Access Keys:

ol
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i (Option 1C2, IBASIC, only) Softkey in IBASIC menu. Displays the IBASIC edit
menu and a rudimentary word and character editor.

See the HP Instrument BASIC User’s Handbook for more information.

Access Keys: {SYSTEM OPTIONS]E

~ Softkey in limit line menu. Displays menu to change the frequency or
amplitude of previously entered limits, or add a data trace marker,

Access Kevs: (DISPLAY

- Softkey in marker limit menu. Displays a menu to set the maximum and
~77 minimurn lHmits on the selected marker limit test.

~ See “To Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: (DISPLAY

BRY

- Softkey in add max line and add min line menus. Sets the end (or stop)
- frequency of a limit line.

" See “Using Limit Lines” in Chapter 4 for more information on limit lines.

Access Keys: (DISPLAY

N Softkey in add max line and add min line menus. Sets the end (or stop)
amplitude (height) of a limit line,

" See “Using Limit Lines” in Chapter 4 for more information on limit lines,

Access Keys: (DISPLAY) |

-
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(HARDKEY) |
E

nd (Option 102, IBASIC, only) Softkey in secure menu of instruments with
. IBASIC option.

' See the HP Instrument BASIC User’s Handbook for information ¢n the secure
function.

Access Keys: {SYSTEM OPTIONS

d Softkey in menu when measuring transmission. A measurement
< calibration that corrects for frequency response tracking errors, load match,
i and input match.

See “To Perform a Transmission Calibration” in Chapter 6 for more
information.

r Softkey in title and clock menu. Displays menu to edit screen title on
. line 1 of display. Maximur: 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 More Display menu. Allows you to expand the
- measurement, display to the full screen size and eliminate all annotation
- except marker annotation,

See “Expanding the Displayed Measurement” in Chapter 4 for more
information.

- Softkey in source (MENU). When on, sets network analyzer to use external
. 10 MHz signal as frequency standard. When on, if signal is not present at
: EXT REF IN connector, network analyzer will not sweep, Defauif is off.
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HARDKEY) /

NGTE

Exzernal referance should be disconnected fram EXT REF IN or power reduced when not in use.

'erﬁal Softkey in frigger source menu. Enables the analyzer {o sweep to the next
~ (frequency) point when externally triggered through EXT TRIG IN/OUT rear

- panel connector, one point per mgger

Access Keys: (WEWD) Trigger Trig

1 Softkey in trigger source menu. Enables the analyzer to begin one complete
- sweep when externally triggered.

Access Keys: (MENY) 1
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(HARDKEY) | Sott

1 Softkey in the (SAVE RECALL) menu. Toggles the fast recall feature on or off.

See “Measurement Setup and Control with Fast Recall” in Chapter 4 for more
information.

1 (Option 100 only) Softkey in reflection or cable menu. Sets up the analyzer
: to perform fault location measurements. See your Option 100 User's Guide
¢ Supplement for information.

1t (Option 100 only) Softkey in menu. Used when making fault location
. measurements. See your User’s Guide Supplement for Option 100 for
“ Information.

X. (Option 100 only) Softkey in menu. Used when making fault
.. location measurements. See your Option 100 User’s Guide Supplement for
= information.

.__i; Softkey in the define save menu. Allows you to choose between saving files
© in g format compatible with “C” model analyzers only, or g format compatible
with “A” and “B” model analyzers.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL

:: (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

ASCII Save a program in ASCII format for ease of transportability.
Programs saved in ASCI format can be read by any
HP BASIC computer or instrament running IBASIC,

bin{ary) Binary format is specific to this family of analyzers
(HP 8711C/12C/13C/14C). A program saved in binary format
is not readable by an IBASIC computer or other instruments
running IBASIC.
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MARDKEY )/

Binary format, however, is reqguired if you are going to use
the LOADSUB keyword,

See the HP 8711C/12C/18C/14C Instrument BASIC User’s Handbook for more
information on saving programs.

. Softkey in 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 menu. This key is used to set up the analyzer for
transmission or reflection measurements of filters.

See “Using the Key to Make Measurements” in Chapter 3 for more
mformation.

ine Softkey in system bandwidth menu. This is the narrowest system bandwidth

available. (Mediurm wide is the default system bandwidth.)

See Chapter 5, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys:

Softkey in marker math menu. Calculates the flatness of a user-defined 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 available are: Log Mag, Lin Mag and SWR. For more information
on each of these choices, see its entry in this chapter.
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1t Softkey in format disk menu. Formats a disk in the internal disk drive in DOS
¢ format.

" See “Formatting a Floppy Disk” in Chapter 4 for more information.

Access Keys: (SAVE RECALL} |

Softkey in file utilities menu. Displays format disk menu to select disk. Disk
20 can be internal non-volatile memory, internal volatile memory, or built-in 3.5”
T disk. See “Formatting a Flo Disk” in Chapter 4 for more information.

Access Keys: (SAVE RECALL): ities.

ot Softkey in format disk menu. Formats the internal non-volatile RAM disk.

Formatting the internal non-volatile RAM disk erases all existing files and

CAUTIDN directories on the disk.

Access Keys: (SAVE RECALL)-

. Softkey in format disk men:. Formats the internal volatile RAM disk.

Formatting the internal volatile RAM disk erases all existing files and

CAUTIGR directories on the disk.

Access Keys: {SAVE RECALL

Hardkey in SOURCE area. Displays the frequency menu which allows you to
enter the frequency range for your meagsurement, Also allows you to change
the resolution of the displayed frequency.

See “Entering Measurement Parameters” in Chapter 2 for an example of how
to enter frequency range.
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HARDKEY) /

_ Softkey in annotation options menu. Toggles the frequency annotation at the
¢ bottom of the display on or off.

'_ Softkey in add max point and add min point menus. Sets the frequency of a
limit point.

See “To Create a Single Point Limit” in Chapter 4 for an example of how to
set a limit point.

Access Keys: [DISPLAY

v, 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 1C2, 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 graph and

: marker table.

NOTE

The marker table prints only if one or maore markers are o,

See “Define the Output” in Chapter 4 for more information.

. Softkey in define hardcopy menu. Defines hardcopy as the graph.

. See “Define the Output” in Chapter 4 for more information.

Access Keys:

& 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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(HARDKEY) /.

ule Softkey in set pen numbers menu. Sets pen number assignment (color or
'e - width) for grid on hardcopy.

Access Keys: (HARDCOPY) .

G y Softkey in color options menu for use with an external VGA monitor. Select
= grey scale when using a monochrome external monitor.

- Access Keys: (DISPLAY) More.Dis
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HARDKEY]) /

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.

f_f"_i Softkey in operating parameters menu. Dumps all of the operating parameter
« screens to the currently selected hard copy device.

* Access Keys: (EYSTEM OPTIONS)

- Softkey in operating parameters menu. Dumps the currently viewed
o operating parameter screen to the currently selected hard copy device.

" Access Keys: (SYSTEM OPTIONS)

Softkey in update correction constants menu. Dispiays the help message that
o = describes the actions of the other softkeys in the update correction constants
T menu.

Access Keys: {SYSTEM OPTIONS)

k Softkey in trigger menu. Stops the current data trace sweep immediately and
holds the sweep ungil ' is selected.

Access Keys:

_ Softkey in more CRT adjustment menu. CRT timing adjustment for use with
- external monitors. Also affects network analyzer’s internal CRT. Default
© setting is 3.68 usec. This setting is not affected by an instrument preset,

See “Using an External VGA Monitor” in Chapter 4 for more information.

Access Keys: (SYSTEM OPTIONS)
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. Softkey in more CRT adjustment menu. CRT timing adjustment for use with

..+ external monitors. Also affects network analyzer's internal CRT. Default

. setting is 31.68 psec. This setting is not affected by an instrument preset.
See “Using an External VGA Monitor” in Chapter 4 for more information.

Access Keys: (SYSTEM OPTIONS) Syst

-al Softkey in the CRT adjustment menu. Changes the horizontal positioning of

= the display on both the internal CRT and an external monitor. Accepts whole

- number values from 1 to 100, with 1 representing as far left as possible and
with 100 representing as far right as possible. The default value set at the
factory (and obtained by pressing Restors ults)is 73. This setting is
not affected by an instrument preset,. '

See “Using an External VGA Monitor” in Chapter 4 for more information on
using an external display.

Access Keys: (SYSTEM OPTIONS

B. Softkey in file format menu. Select this key only if you are saving instrument

states that are to be used in older model ("A” or *B”) analyzers.

| See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL) |

- Softkey in file format menu. Always select this key, unless you need your
saved file to be compatible with older mode] (*A” or “B”) analyzers.

" See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL) De
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C' Softkey in HP-TB menu. Sets actual HP-IB address of the network analyzer,
s Default HP-IB address is 16, This setting is not affected by or
=2 power-on.

Access Keys: (SYSTEM OPTIONS])

Softkey in HP-IB menu. Sets actual HP-IB address of the network analyzer.
Default HP-IB address is 16. This setting is not affected by or
T power-on.

Access Keys: (SYSTEM OPTIONS) H

Softkey in (SYSTEM OPTICNS) menu. Displays menu fo set the HP-IB address
of network analyzer, set and change network anatyzer HP-1B status, and set
HP-1B echo feature.

__ : Softkey in HP-IB menu. When on, dispiays HP-IB mnemonics on screen as
o Keys are pressed, a convenient way to see the mnemonics associated with the |
© keys.

NOTE

Not all keys {especially those that display menus! have mnemonics.

Access Keys: (SYSTEM OPTIONS) HP

Softkey in the custom colors menu. Use this key to customize the colors of
display items on your external monitor. Values accepted for hue are 0 to 99.
Zero represents red, and the approximate color progression from there is:
orange, vellow, green, cyan, blue, magenta and back to red.

See “Using an External VGA Monitor” in Chapter 4 for more information

Access Keys: (DISPLAY
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Softkey in display frequency resolution menu. Displays frequency to Hz
resolution.

Access Keys:
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{(Option 102, IBASIC, only) Softkey in {SYSTEM OPTIONS]) menu. IBASIC menu
functions include run, continue, step, edit, key record, and clear.

See Chapter 7, “Using Automation,” and the HP strument BASIC User’s
Handbook for more information.

IC (Option 102, IBASIC, only) Softkey in IBASIC menu. Displays a menu to
..o allow selection of how to display an IBASIC program.

" See the HP Instrument BASIC User’s Handbook for more information.

Access Keys: (SYSTEM OPTIONS) .

ce (Option 100 only)Softkey in menu. Displays impedance magnitude
1. vs. frequency on a Cartesian format.

" See your Option 100 User’s Guide Supplement for more information.

' (Option 1C2, IBASIC, only) Softkey in IBASIC edit menu. Invokes the insert
- character menu for editing IBASIC programs.

See the HP Instrument BASIC User’s Handbook 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 Instrument BASIC User’s Handbook 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) |

9-36



key Reference

Softkey in update correction constants menu. Loads a permanent copy of CC
w data from a floppy disk to internal EPROM, This must be done after loading
¥ new firmware into the analyzer.

See the Service Guide for more information.

Access Keys: [SYSTEM OPTfoms]?

nt Softkey in service menu. Displays information zbout the network analyzer:
firmaware revision and date, bootROM version, serial number, options, system
impedance, and amount of memory.

Access Keys: (SYSTEM OPTIONS]) S

" Softkey in the custom colors menu. This key only affects the analyzer’s
: internal display. This key changes the brightness of the selected display item.
Lo Values accepted are 0 to 100%, with 0 resulting in black (not visible) and 100
resulting in full brightness

Access Keys: (DISPLAY) 1

Softkey in trigger source menu. Default mode, network analyzer is triggered
automatically (in Continuoug mode) or as desired {in Single mode).

Access Keys:

':_ Softkey in select disk menu. Selects the analyzer’s built-in disk drive as the
;- location where information is saved, re-saved, or recalied.

See “Saving and Recalling Measurement Resulis™ in Chapter 4 for more
information.

Access Keys: (SAVE RECALL
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|

: nverse Softkey in the color options menu. Sets the external display to inverse video
- ... Tormat.

S LR A(:cess Keyg;

Softkey in the cal check menu. One of the corrected measurement
uncertainties that can be viewed after performing a cal check.

Refer to Chapter 6 for more information on using cal check.

Access Keys:
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program Only one program can bé stéred in memory at a mme ut programs
can also be stored to internal and external disks.

NOTE
When editing an {BASIC program, i{

ard should be off

See the HP nstrurnent BASIC User’s Hondbook for more information.

Access Keys: (SYSTEM OPTIONS) |

" Softkey in display frequency resolution menu. Displays frequency to kHz
" resolution. Tor example, 1.234 567 MHz is displayed as 1 235 MHz (note
rounding up). .

Access Keys: :
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- (Option 1F7, LAN copability, only) Softkey in (SYSTEM OPTIONS ) menil.

" Pressing this key calls up the menu to setup your LAN port and to furn the
LAN state on or off. Refer to the Option 1F7 User’s Guide Supplement for
information.

g (Option 1F7, LAN capability, only) Softkey in select copy port menu. Sets
= the recognized IP address of a LAN printer. Refer to the Option 1F7 User’s
¥ Guide Supplement for information.

Access Keys: (HARD COPY

- Softkey in define printer menu. Sets printer to print hardeopy so that paper
- is oriented with longer edge at top and shorter edges at sides. Toggles with
Portrait -

Access Keys: (HARD COPY

Softkey in more printer menu. Sets left margin (non-printing space) in mm
(25.4 mm = 1.00 inches). Minimum setting is .00 mm (default); maximum
o is 200 mm.

Access Keys: (HARD COPY

- Softkey in menu. Sets the RF power level of the analyzer’s source.

See Chapter 10, “Specifications and Characteristics,” for the minimum and
maximum power levels for your analyzer.

Softkey in add max point or add min point menus. Sets the amplitude of a
lirit point.

See “To Create a Single Point Limit” in Chapter 4 for an example of how to
set a limit point.

Access Keys:
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Softkey in limit options menu. Disables the A fail indicator from being

- displayed on the analyzer's screen. Does not disable PASS or FAIL text.

Pass/fail text can be disabled with the Limit-Text ON off softkey.
See “Customizing the Display” in Chapter 4 for more information.

Access Keys: Li

tenu L

1 Softkey in limit options menu. Allows for customizing the position of the

pass/fail indicator and text on the analyzer’s display.
See “Customizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY Options

Softkey in Himit options menu. Allows for customizing the position of the
pass/fail indicator and text on the analyzer’s display.

" Gee ¢ Customizing the Display” in Chapter 4 for more information.

Access Keys: B

Softkey in menu. Displays limit-testing menu to select, display, add,
delete, and edit iimit lines and other limit tests,

See “Using Limit Testing” in Chapter 4 for more information.

Softkey in limit options meny. When ON, limit lines or points in limit table

are visible on the CRT. Does nof turn off limit testing—only turns off visible

+ limit lines or points.

See “Using Limit Testing” in Chapter 4 for more information,
Access Keys: 1
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nit Softkey in limit menu. Displays a menu that allows you to turn visible limit
=i lines on or off, and to reposition and enable/disable the pass/fail indicator and |
2R text. '

See “Customizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY

. Softkey in limit menu. Sets limit test status. When limit test is enabled,
“FAIL” or “PASS” notation may be displayed on the CRT. Pass/fail information
“ is also routed to the LIMIT TEST TTL IN/QUT connector on the rear panel of

the analyzer. The limits need not be visible (set to ON) for the limit test to be

valid.

See “Using Limit Testing” in Chapter 4 for more information.

Access Keys: {DISPLAY

* Softkey in limit options menu. Allows you to enable or disable the PASS or

: FAIL text when limit testing is on. Does not enabl
fail icon. The fail icon is enabled/disabled with th
softkey.

See “Custormizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY

Softkey in menu. Displays a transmission trace in terms of
transmission coefficient, displays a reflection trace in terms of reflection
coefficient, 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 consuming.
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See “Printing and Plotting Measurement Results™ in Chapter 4 for more
information.

Access Keys: De:

Softkey in autotrack menu. Turns LO autotracking on or off,
IFF See “To Use LO Autotracking” in Chapter 4 for more information.

Access Keys:

- 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 nore information.,

Access Keys: (SYSTEM OPTIONS]

< Softkey in the cal check menu. One of the corrected measurement
- uncertainties that can be viewed after performing a cal check.

" Refer to Chapter 6 for more information on using cal check.

Access Keys: .

Softkey in menu. Displays the logarithmic magnitude of the data in
dB. This is the default format.

Softkey in the save ASCH menu. Saves measurement data in a format
compatible with popular spreadsheet programs such as Lotus 1-2-3.

See *Saving Instrument Data” in Chapter 4 for more information.

Access Keys: {SAVE RECALLJ

(Option 1C2, IBASIC, only) Softkey int IBASIC display menu. Displays the
IBASIC program on the lower half of the screen and measurement data on the
upper half.

See the HE Instrument BASIC User’s Handbook for more information.

Access Keys: (SYSTEM OPTIONS) 1
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Softkey in the custom colors menu. Use this key to customize the colors of

display items on your external monitor. Luminance specifies the brightness of -

the selected color. (Use the Hue key to select the color.) Luminance values
are expressed as a percentage: 0 to 100%, with 0 resulting in black, and 100
resulting in the brightest color available.

See "Using an External VGA Monitor® in Chapter 4 for more information.

Access Keys:

9-44




key Reference
M

(HARDKEY) /

" See “To Use Directory Utilities” in Chapter 4 for more information.

r Softkey in more format menu. Displays choices for various magnitude units
. for y-axis scale.

Access Keys: (FORMAT) }

Softkey in the directory utilities menu. Displays character entry menu for
- entry of directory name.

Access Keys: [SAVE RECALLY:

a2l Softkey in menu. Compensates for detector drift once when selected.

.. Recommended setting with external RF source at detectors to coordinate RF
¢ off and zeroing. This key is only available when using internal or external

broadband detectors,

Softkey 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.

Hardkey in the CONFIGURE 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: ._
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M

- > 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
7% turns on marker #1 at its previous setting or the center frequency (defauit).

Access Keys: (MARKER)

er  Softkey in menu. Invokes menu to select delta marker mode,
- marker to center, marker to reference, and marker math functions.

T Softkey in marker functions menu. Brings up menu to select statistics,
- flatness, and RF filter statistics calculations on user-defined frace segments.

 See in this chapter.

1. Softkey in menu, Displays marker search menu to perform various
. marker search functions.

"~ See “Using Markers” in Chapter 4 for more information.

Softkey in marker limits menu. Use this key to set the maximum Ymit for the
marker Hmit function that is currently highlighted in the on-screen table,

See “To Use Marker Limit Functions” in Chapter 4 for more information.
Access Keys: (DISPLAY) i

Softkey in marker search menu. Places the active marker at the frequency
point of maxirnum amplitude. If tracking is off, marker remains at that
frequency. If fracking is on, marker moves t¢ the maximum point with each
sweep,

See “Using Markers” in Chapter 4 for more information.

Access Keys: [MARKER
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(HARDKEY) /

MEAS 1) Hardkey in MEAS area. Turns on measurement channel 1 as the active
channel. Default mode is transmission measurement.

Hardkey in MEAS area. Turns on measurement channel 2 as the active
channel, Default is measurement channel off; selecting it changes setting to
the most recent type of measurement, or transmission i not been used.

Softkey in annotation options menu. Allows you {o toggle the measurement
. channel annotation at the top of the display on or off.

See "Customizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY

; Softkey in (MEAS 1) or (MEAS 2) menu. Turns the active measurement channel
- off.

Softkey in the system bandwidth menu. The default system bandwidth is
= medivm wide,

" See Chapter 5, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys:

Softkey in the system bandwidth menu. Medium wide is the default system
- bandwidth,

" See Chapter b, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys:

Softkey in the system bandwidth menu. The default system bandwidth is
__ medium wide,

" See Chapter 5, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys:
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Softkey in menu. Displays the trace memory of the active
measurement channel, using the current display format, scale, and reference,

NOTE

Trace data must have been saved in memory previously with -

1. Softkey in the set pen numbers menu, Sets pen nurmber assignment, (color)
. for memory trace 1 on hardeopy.

~ Access Keys:

Softkey in the set pen numbers menu. Sets pen number assignmerit (color)
for memory trace 2 on hardcopy.

- Access Keys: (HARD COPY

Hardkey in the SOQURCE area. Displays menu with source setting selections:
trigger functions, number of points, external reference, and spur avoid
features.

3 Softkey in display frequency resolution menu. Displays frequency to MHz
resolution. For example, 1.234 567 MHz is displayed as 1 MHz (note rounding
down).

Access Keys:
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HARDKEY]) /

Softkey in marker limits menu. Use this key to set the minimum limit for the
marker limit function that is currently highlighted in the on-screen table.

See “To Use Marker Limit Functions” in Chapter 4 for more information.
Access Keys: 1
- (Min/Max)

1. Softkey in marker search menu. Places the active marker at the frequency

point of minimum amplitude. H tracking is off, marker remains at that
frequency. If tracking is on, marker moves to the minimurm point with each
sweep.

See “Using Markers” in Chapter 4 for more information.

Access Keys: (MARKER

Softkey in menu. Displays menu with selections suitable for mixer
and frequency converter measurements: conversion loss, reflection, and AM
delay (for analyzers with Option 1DA or 1DB).

See “Measuring Conversion Loss” in Chapter 3 for an example conversion 10ss
measurement.

3% . Softkey in annotation options menu. Allows you to toggle the marker
~ information displayed in the upper right corner of the display on or off.

""" See “Customizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY

Softkey in marker limits menu. Turns marker limit testing on or off.

‘F: See “To Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: (BISPLAY) Li
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-5 Softkey in limit menu. Displays marker limits menu where limit testing can
"~ be placed on statistics, flatness marker searches, and delta amplitude or
frequency.

See “To Use Marker Limit Functions” in Chapter 4 for more information.

Access Keys: (DISPLAY

Softkey in annotafion options menu. Allows you to toggle the marker
nambers (but not the triangular indicators) on or off.

See “Customizing the Display” in Chapter 4 for more information.

Access Keys: (DISPLAY

bold. Softkey in define graph menu. When on (default setting), prints or plots
- contain marker symbols,

ust be selected for marker symbels 1o print

Access Keys: (HARD COPY

1 Softkey in define 'har(ico;)y meny, Defines the hardcopy output as a table of
marker values (frequency and ampiitude).

Access Keys:
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Softkey in max search menu. Places the active marker at the frequency point
of maximum amplitude. If tracking is off, marker remains at that frequency. i
tracking is on, marker moves to the maximum point with each sweep.

See “Using Markers” in Chapter 4 for more information.

Access Keys: (MARKER)

Softkey in min search menu. Places the active marker at the frequency point
of minimum ampiitude. 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: (MARKER) :

Softkey in clock format menu. Formats the real-time internal clock to display
. time as Month-Day-Year Hour:Minute.

Access Keys: (SYSTEM OPTIONS) Syst

] Format

'y (Option 1C2, IBASIC, only) Softkey in the configure VOL.RAM disk menu.
= Allows you to modify the memory allocation on the internal non-volatile RAM
- disk.

Access Keys:

Softkey in define printer and define plotter menus. Toggles with
define printer or plotter as one color (black and white) or multi-color.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD COPY])
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: rome Softkey in set pen numbers menu. Sets pen number assignment for hardcopy
in monochrome plot mode.

Pen

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD COPY]} L

Softkey in marker search more menu. Designed for use when measuring
multi-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 Chap‘ser 4 for more information.

Access Keys: (MARKER) Mz

: Scftkey in marker search more menu. Designed for use when measuring
" multi-pole filters. Automatically searches the measurerment trace from left to
right and positions up to 8 markers on consecutive maximum points.

See “To Use Marker Search Functions” in Chapter 4 for more information.

Access Keys: (MARKER

- Softkey in switching test set menu. When ON, conﬁgures the analyzer for use
with an HP 87075C multiport test set.

" Refer to theHP 87075C User’s and Service Guide for more information.

Access Keys: [SYSTEM OPTIONS)
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oW Softkey in the system bandwidth menu. The default system bandwidth is
© medium wide.

* 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 {ype
: measurements of inputs A, B, or R or the ratios A/R or B/R.

" See “Measuring Devices with Your Network Analyzer” in Chapter 8 for more
information.

Access Keys: (MEAS 1) or (MEAS 2}

Softkey in the min search menu. Moves the active marker to the next nearest
s Tinimum point to the left.

" See “To Use Marker Search Functions” in Chapter 4 for more information.

Access Keys: (MARKER

1. Softkey in the min search menu. Moves the active marker fo the next.
- nearest minimum point to the right. See “To Use Marker Se

*¥ in Chapter 4 for more information. Access Keys: (MARKER)

. Softkey in the max search menu. Moves the active marker to the next
o nearest peak to the left.

" See “To Use Marker Search Functions” in Chapter 4 for more information.

Access Keys: [MARKER
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. Peak_ Softkey in the max search menu. Moves the active marker fo the next
' . nearest peak to the right,

: See “To Use Marker Search Functions™ in Chapter 4 for more information.

Access Keys: (MARKER

: Softkey in the select disk menn. Selects the analyzer’s internal non-volatile
© RAM 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) Selact:

f {Option 102, IBASIC, only) Softkey in IBASIC display menu. Displays the
- measurement data on the full screen. (Does not show the IBASIC program on
the display at all.)

Softkey in (DISPLAY]) and (CAL) menus. Equivalent to selecting

: ggx Corrects for frequency response errors only. The only
type of measurement “calibration” (other than detector zero) for power or
conversion loss measurements. This softkey is available under the key
only when making narrowband unratioed measuremernts.

NOTE

This type of “calibration” is not interpolated: changes in frequency or the nember of points invalidate
it.

See “To Perform a Normalization Calibration” in Chapter 6 for more
information.
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HARDKEY ) /!

ch Softkey in marker search menu. Automatically calculates —6 dB (default) or
" other user-specified bandwidth, center frequency, and @ of a notch filter,

See "Using Markers” in Chapter 4 for more information.

Access Keys:

« Softkey in the source (MENY). Allows selection of the number of measurement
s points in a sweep: 3, 5, 11, 21, 51, 101, 201 (default), 461, 801, or 16C1. As

% the number of points increases, frequency resolution increases and sweep

speed decreases.

See “To Reduce the Number of Measurement Points” in Chapter 5 for

information on how the number of measurement poinis selected can affect

your 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: (EYSTEM OPTIONS) S
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Softkey in menu when in reflection measurement mode. Use this key to
perform a user-defined reflection measurement calibration.

See *To Perform A Reflection Calibration” in Chapter 6 for more information.

Softkey in (SYSTEM OPTIONS ) menu. Displays several screens of measurement
==t channel settings, cal kit definitions, instrument settings, and instrument
2. configuration.

9-bb




Reference
P

HARDKEY]) /-

W (Option 102, IBASIC, only) Softkey in secure menu. Use with caution:

POWER

“ secured program lines can not be listed, seen, or edited.

" See the HP Instrument BASIC User’s Handbook for more informatiorn.

Access Keys: (SYSTEM OPTIONS) TBASIC

Softkey in define printer menu. Sets printer to print hardeopy so that paper
is oriented with shorter edge at top and longer edges at sides. Portrait is the
default setting, and toggles with Landscape..

Access Keys: (HARD COPY) D

Softkey in amplifier and measurement menus, suitable for power
measurements.

See “Making a Power Measurement” in Chapter 3 for an example power
measurement.

Access Keys: {BEGIN

Hardkey in SOURCE area. Sets the power level of the internal BF source and
turns it on and off. Also allows setting of parameters for power sweep.

er. 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 single frequency. The start- and stop-power values are selectable under
the key. This feature is convenient for such measurements as gain
compression or automatic gain control {AGC) slope.

The span of the swept power is limifed 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 only.
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Hardkey in SYSTEM area. Pushing this key returns the analyzer to a known
state. See Chapter 12 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.” I this should happen, cycie 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 instructions.

nt. Softkey in more printer menu. Sets print width (printing space) in mm,

th See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD copY) Define Pr

- Softkey in select copy port menu. Sets recognized HP-IB address of hardcopy
device at HP-IB port, for HP-IB printers and plotters only. The default address

uses to communicate with the device. The actual address of the device must
be set mdependently to match.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.

Access Keys: (HARD COPY).

Softkey in more printer menu. Sets printer resolution in terms of dots per
inch. Check prinfer 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 resolution,
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ms. (Option 1C2, IBASIC, only) Softkey in menu. Displays menu to
save, re-save, recall programs, or save a program as an aufostart (AUTOST)
program,

See the HP Instrument BASIC User’s Handbook for more information.

el Softkey in menu. Allows you to set a power level (other than the
. factory default of O dBm) that the analyzer will always return to when the

Bk key is pressed. Be sure to terminate your entry with one of the
softkeys or the key.

D Softkey in menu. Leads to the power sweep ranges menu. There are
+ ' predetermined power ranges fo choose from.

g ‘Sweep entry in this chapter for more information on the power
sweep function.
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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
mformation on receiver inputs,

Access Keys: (MEAS 1) or (MEAS 7)
al-

- 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: (MEAS 1) or (MEAS 2) .

; (Option 1C2, IBASIC, only) Softkey in programs menu. Displays character
- entry menu to re-title program and save it to memory or disk.

See the HP mnstrument 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. Alsoc can be used when saving a file for the
first time if you wish to give the file a specific name, rather than having the
analyzer antomatically name it.

(Option 1C2, IBASIC, only) Softkey in IBASIC edit menu.

L& Access Keys: (SYSTEM OPTIONS
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_ (Option 1C2, IBASIC, only) Softkey in programs menu. Recalls to the network
.. analyzer a program from internal memory, internal disk, or external disk.

" See the HP Instrument BASIC User’s Handbook for more information.
Access Keys: ran

- Softkey in menu. Recalls instrument state files (not plot files)

i+ Trom internal memory, internal disk, or external disk.

' See “Saving and Recalling Measurement Results” in Chapter 4 for more

information.

- Softkey in menu. 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
D middie (5).

See Pigure 2-3 in Chapter 2.

~¢. Softkey in menu. Allows you to track either a certain frequency or
2. the peak point of the measurement trace by scaling the trace such that the

. point of interest always falls on the display reference line.
See “Using Reference Tracking” in Chapter 4 for more information.

Softkey in amplifier, filter, broadband passive, mixer, and measurement
menus. Selects forward reflection type of measurement. Power is output from
the RF OUT port and also measured there.

See “Measuring Refiection Response” in Chapter 3 for more information.

Access Keys: (MEAS 1) or (MEAS 2) o7 [BEGIN)
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1 Softkey in the cal check menu. One of the corrected measurement,
uncertainties that can be viewed after performing a cal check.

- Refer to Chapter 6 for more information on using cal check.

Access Keys: !

" See “To Use Directory U‘cﬂmes in Chapter 4 for more information.

Access Keys: (SAVE RECALL

o Softkey in the CRT adjust menu. A test pattern is displayed whenever the
key is pressed. Use this key to remove the test pattern from

= the display.

Access Keys: [SYSTEM OPTIQNS)

Softkey in file utilities menu. Displays character eniry menu o rename the
~ highlighted file,

" See “Other File Utilities” in Chapter 4 for more information.

Access Keys: (SAVE RECALL) !

 Softkey in menu when measuring transmission or AM delay. 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,

. This calibration removes the same frequency response errors as the response
. calibration. In addition, it effectively removes the isolation errors in
*. transmission measurements. Isolation errors resuli from leakage between
signal paths (crosstalk).

See Chapter 6, “Calibrating for Increased Measurement Accuracy” for more
information.
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Res art Softkey in menu, Clears the running average and restarts it with the
© 2 next sweep.

See “To Reduce the Receiver Noise Floor” in Chapter 5 for information on
averaging.
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2 | Softkey in several menus such as the calibration menus, the hardcopy menus,
=i gnd the CRT adjust menu,

1. If this key is pressed in the transmission, reflection, and AM delay
calibration 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 an 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 calibrations.
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 Results” in Chapter 4 for more

information on using the (HARD COPY) menus.

3. If this key is pressed in the CRT adjustment menu, it restores the default
CRT timing values.

Softkey in the cal check menu. Returns to the measurement mode after
" viewing measurement uncertainties with
+ autoscales the display.

Refer to Chapter 6 for more information on using cal check.

Access Keys:

. 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: » ‘ |
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HARDKEY) / Soft

RF Softkey in menu. Turns the internal RF source off and on. Default is
g S ON

Softkey in set clock menw. Rounds off seconds to nearest minute. Rounds
down with less than 30 seconds; rounds up to next minute with more than
- 30 seconds.

Access Keys: (SYSTEM OPTIONS) Systen

(Option 1C2, IBASIC, only) Softkey in IBASIC menu that starts a program.

See the HP nstrument BASIC User’s Handbook for more information.

Access Keys: [SYSTEM OPTIONS)
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" Softkey in the custom colors menu. Use this key to customize the colors of
" display items on your extema} monitor. Saturation is the amount of pure

are expressed as a percentage 0to 100 %, with 0 representmg no color, and
160 representing no white.

See “Using an External VGA Monitor” in Chapter 4 for more inforrnation.

Access Keys: (DISPLAY) More.

.~ Softkey in define save menu. Selects which channel’s (1 or 2) trace data is to
be saved in ASCII format for output. Also allows you to choose whether to
save in Lotus 123 or Touchstone format for spreadsheet use.

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 th

¢ program AUTOST and saves it to memory or disk as set by S&. .
At power-up, the network analyzer searches the internal non-volatile dj{Sk and
the internal floppy disk for an AUTOST (auto-start) file, loads it, and executes
it if present.

Access Keys: (SAVE RECALL

- Softkey in Save ASCIH menu. Selects measurement channel 1 data to be
- saved as ASCII data. This data can be imported into a spreadsheet or word
¢ processing prograrm.

See “Saving and Recalling Measurement Results” in Chapter 4 for more
information.

Access Keys: {SAVE RECALL
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Softkey in Save ASCH menu. Selects measurement channel 2 data to be

- saved as ASCII 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) Define.Save Sa

(Option 1C2, IBASIC, only) Softkey in programs menu. Saves the current
program to memory or disk.

See the HP strument BASIC User’s Handbook for more information.
Access Keys: Prog '

Hardkey in SYSTEM area of front panel. Displays menus to save, title, define,
and recalt 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.

e 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. Also accesses reference tracking function.

See “Entering Measurement Parameters” in Chapter 2, and “Using Reference
Tracking” in Chapter 4 for more information.

 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.
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Search 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

; Softkey in marker search menu. Disables marker search.

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 cccurrence 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:

' 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

(Opiion 102, IBASIC, only) Softkey in utilities menu. Enables 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 edited.

See the HP Instrument BASIC User’s Handbook for more information.

Access Keys: [SYSTEM OPTIONS
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Softkey in select copy port menu. 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

+ Softkey in character entry menu. Adds the character selected by the pointer
to the end of a title or file name,

'.:E:";. (Option 102, IBASKC, 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. Default settings (not affected by preset)
. are HP printer, PCL language, parallel port. Use the front panel knob or

arrow keys to highlight the device, then press Select.

NOTE

“Hardcopy Address” applies only to HP-IB devices; "Beud Rate” "Xon/Xoff,” and "DTRIGSR" apply only
10 serial devices.

See “Connecting and Configuring Printers and Plotters” in Chapter 4 for more
information.
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ct Softkey in menu. Displays menu to select type of disk or
< mermnory location to save £0 or recall from: internal non-volatile memory,
22 internal volatile memory, or built-in 3.5” disk. Also allows configuration of
internal non-volatile memory (with IBASIC Option 1C2).

See “Saving and Recalling Measurement Results” in Chapter 4 for more
mformation.

. Softkey in (SYSTEM OPTIONS) menu. Displays menus related to service,
including 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 op“rlor\fs}i

Softkey in set clock menu. Use this key to set the day of the month,

Access Keys: (SYSTEM OPTIONS) .

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 ow:oms]?
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ynth Softkey in set clock menu. Use this key to set the month.

NOTE

When selecting the month, you will slways input a number that corresponds to the month dasired. If
the clock format is set to “alpha,” however, the displayed month will be a three letter abbreviation
{such as Mar for Marchl.

Access Keys: (SYSTEM OPTIONS)

¢ Softkey in define plotter menu. Displays set pen numbers menu to assign pen
.. nurmbers to items-to be plotted (iike traces, graticuie, etc.). In color seiting,
" different items can be plotted with different pens. In monochrome 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

- Softkey in reference tracking menu. Allows you to identify a particular

- frequency as a point of interest. After the frequency point is set, and

* frequency tracking is turned on by pressing ? re ., the analyzer
will always place the frequency point of interest on the display reference line.

. See “Using Reference Tracking” in Chapter 4 for more information.

Access Keys: (SCALE
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» Softkey in set clock menu. Use this key to set the year on the clock.

the title area when Ti

Access Keys:

. the title area when 1

Access Keys: (DISPLAY

iow . (Option 162, IBASIC, only) Softkey in the configure VOL.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 RECALL

Softkey in trigger menu. Immediately stops the current sweep, takes one
complete sweep, and holds until retriggered by pressin

Access Keys: (MENU

- Softkey in the system config menu. Displays a pop-up message with a
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
information.

Access Keys: (SYSTEM OPTIONS)
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ce. Softkey in the cal check menu. One of the corrected measurement
- uncertainties that can be viewed after performing a cal check.

" Refer to Chapter 6 for more information on using cal check.

Access Keys:

Softkey in character entry menu. Adds a blank space to a title or filename,

Softkey in menu. Used in conjunction with r.. Selects
the frequency span of source. When selected, it changes the frequency
annotation 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
{measurement channel 1 on top, measutrement channel 2 on the bottom) and
¢+ full (both measurement channels 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 hetween 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 5 for more information.

The measurement calibration must be performed with the same spur avoid

CAUTION optien used in the measurement or your results may be invalid.
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Access Keys: Sur A i

Softkey in source (MENU). Displays selections for spur avoidance: dither, spar
. avoid, or none,

(Option 100 only)Softkey in refiection or cable menu. Sets up the analyzer
to perform structural return loss (SRL) measurements, See your Option 100
User’s Guide Supplement for information.

. (Option 1C2, IBASIC, only) Softkey in utilities menu.

. Access Keys: (SYSTEM OPTIONS) 1

Softkey in two menus: (FREQ) and (HARD COPY).

1. In menu, sets the start frequency of source. Minimum frequency is
300 kHz. When start is selected, the other frequency parameter is stop.

See “Entering Measurement Parameters” in Chapter 2 for more
mformation,

2. In menu, starts print or plot as set in select copy port menu.

See “Printing and Plotting Measurement Results” in Chapter 4 for more
information.

(Option 1C2, IBASIC, only) Softkey in secure menu.
See the HP Mnstrument BASIC User's Handbook for more information.

Softkey in menu. Sets starting point (in dBm) for a power sweep

reasurement ___',_:rowsq: Sw op: 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
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Softkey in marker math menu. Measures a user-defined segment of a
measurement trace and calculates the frequency span, mean, and standard
deviation of the amplitude response, and the peak-to-peak ripple.

See “To Use Marker Math Functions” in Chapter 4 for more information.

Access Keys: (MARKER) i

Step (Option 102, IBASIC, only) Softkey in [BASIC menu. When a program is
ready to run, this softkey steps through the program one line at g time. Good
de-bugging tool.

See the HP Instrument BASIC User’s Handbook for more information.

Access Keys: {SYSTEM OPTIONS)

p. Softkey in menu. Sets the stop frequency of source. Maximur
 frequency is 1.3 GHz for HP 8711C and 3.0 GHz for HP 8713C,

-~ Softkey in men

_ s stopping point (in dBm) for a power sweep
. measurement. Power § in menu must be selected before
“ setting the start and stop power points.

entry in this chapter for more information on the power
sweep function.

: Softkey in update correction constants menu. Writes a copy of CC data from
o -~ internal volatile RAM to a disk in the analyzer’s built in 3.5” disk drive. This
we UEEREE function is used to make a backup copy of CC data.

See the Service Guide for more information.

Access Keys: (SYSTEM OPTIONS) Updat

:E_ Softkey in update correction constants menu. Writes 3 copy of CC data from
o internal volatile RAM to EPROM. This function is used so that current CC
¢ 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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sweep } Hardkey in SOURCE arez of front panel, Displays menu to select automatic
sweep time (fastest possible), manual sweep, alternate sweep, or power
sweep.

Softkey in user TTL config menu. Sets the USER TTL IN/OUT port on the
* rear panel to be pulled high during a sweep.

Access Keys: (SYSTEM OPTIONS)

Softkey in ment. 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
time.
 Softkey in menu. Sets the network analyzer to sweep as fast as
- possible (automatic) or at the sweep time of your choice (manual).
~ See Chapter 5, “Optimizing Measurements” for more information on sweep
time.
Softkey in the system config menu. For use with a muliport test set.

Refer to the multiport test set {ser’s and Service Guide for more information.

Access Keys: {SYSTEM OPTIONS)

Softkey in menu, Displays the data formatted as SWR (standing
wave ratio).

Softkey in CRT adjust menu. Default is OFF. For use with a sync-on-green
s+ external monitor.

- Access Keys: (SYSTEM OPTIONS)
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":""‘:'ys em Softkey in the (AVG) menu. Displays menu to set bandwidth of IF filters in
g 't:h receiver section of network analyzer.

See “To Reduce the Receiver Noise Floor” and the tabie below for more
information on system bandwidth.

System BW Dynamic Range | Sweep Speed | Appreximate BW
Wide Low Fastest 6500 Hz
Medium Wide {default] Medium Fastar 4000 Hz
Madium Medium Fast 3700 Hz
Medium Narrow Medium Slow 1200 Hz
Narrow High Slower 250 Hz
Fing High Slowest 15 Hz

e Softkey in (SYSTEM OPTIONS) menu. Displays menu to adjust clock setting, set
it beeper volume, adjust CRT settings, and configure the rear panel USER TTL
- IN/OUT port.

. Softkey in HP-IB menu. Makes the network analyzer the system controller of
o the HP imstrument bus. Required mode for interfacing with HP-IB peripherals
= (printers, plotters, and disk drives). Also required by IBASIC to talk to HP-IB

peripherals, This operation mode is not selectable With another active
controller on the bus.

See the Programmer’s Guide for more information.

Access Keys: (SYSTEM OPTIONS

(sysTEM OPTIONS } Hardkey in SYSTEM area of front panel,

Softkey in the cal kit menu. Provides access to the system impedance menu.

Refer to “When to Change the System Impedance” in Chapter 3 for more
information.

Access Keys: el
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Softkey in HP-IB menu. HP-IB 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 tatk directly with
other peripherals in this mode unless the computer establishes a data path for
it.

Access Keys: {SYSTEM OPTIONS

: Softkey in marker search menu. Displays menu to set target search value,
- gearch left, or search right.

See “Using Markers” in Chapter 4 for more mformation.

Access Keys: (MARKER

- Softk
or

et search menu. Sets value of target sought by
: Default value is — 3 4B.

NOTE

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:
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Tests .and Softkey in service menu. Displays menu to perform tests, including self-tests,
oy and adjustments.

Adjustments

See the Service Guide for information on tests and adjustments.

k. Softkey in title and clock menu. Used to show the title (if any) and date/time

' . on the display and/or on a hardcopy output.

ock. or (HARD COPY

' Softkey in more display menu. Displays menu to display and edit screen title
and display clock,

Access Keys: (DISPLAY) More Dis

play

; Softkey in more printer menu. Sets top margin of printout (non-printing
L. space) inmm. Mnimum setting is (.00 mm {default); maximum setfing is
T 200,00 mm.

Access Keys: (HARD COPY

Softkey in the save ASCI menn. Saves measurement data in a format
. compatible with CAE prograrms.

1~ 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) I
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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) D

Softkey in define graph menu. When on, prints or plots measurement trace
. data when nd " or o

Access Keys: (HARD COPY) D

It Softkey in reference tracking menu. When this key is pressed, the
- measurernent trace is rescaled with each sweep so that the frequency set

key is placed on the reference line,

See “Using Reference Tracking” in Chapter 4 for more information.

Access Keys: (SCALE

ik Softkey in reference tracking menu. When this key is pressed, the
.. Ineasurement trace is rescaled with each sweep so that the peak point on the
¥ trace lies on the display reference line.

See “Using Reference Tracking” in Chapter 4 for more information.
Access Keys: :

Softkey in marker search menu. When tracking is on, the marker search
. functions are updated with each sweep. When tracking is off {defauit setting),
=+ the functions are performed only once, when selected.

See “Using Markers” in Chapter 4 for more information,

Access Keys: (MARKER) !
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Softkey in amplifier, flter, broadband passive, and measurement menus.
Selects ratioed forward transmission type of measurement,

See “Measuring Transmission Response” in Chapter 3 for more information.

;- Softkey in the cal check menu. One of the corrected measurement
..o Uncertainties that can be viewed after perforraing a cal check.

Refer to Chapter 6 for more information on using cal check,

Access Keys:

Softkey in source (MENU). Displays menu with choices for triggering the
analyzer. The analyzer can be triggered continuously (defaulf setting) or once.
It can be triggered internally (defauit setting), externally, or externally one
frequency point at a time.

T Softkey in trigger menu. Displays menu for choice of internal or external
- triggering.

Access Keys: (MENU

Trige:

Softkey in the define save menu. For use with a multiport test set.

Refer to the multiport test set User’s and Service Guide for more information.

Access Keys: [SAVE RECALL
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_ Softkey in service menu. Displays 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 measurernent data on the
lower half.

Access Keys: (SYSTEM OPTIONS) i3

[N (Option 1C2, IBASIC, only) Softkey in menu.
- See “The User BEGIN Function” in Chapter 3 for more information.

. Softkey in the system config menu. Allows you to choose how the USER TTL
< IN/OUT rear panel connector will be utilized.

 See “Measurement Setup and Control with Fast Recall” in Chapter 7 for more
information.

Access Keys: (SYSTEM OPTIONS

. (Option 102, IRASIC, only) Softkey in IBASIC menu. Enables user to clear
program, set memory size, or secure programs.

See the HP Instrument BASIC User’s Hamdbook for more information.

Access Keys: (SYSTEM OPTIONS)
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Softkey in more CRT adjustment menu. CRT timing adjustment for use with
<+ external monifors. Also affects network analyzer’s internal CRT. Default
setting is 31.84 psec. This setting is not affected by an instrument preset.

See “Using an External VGA Momnitor” in Chdpter 4 for more information.

Access Keys: (SYSTEM OPTIONS}

© Softkey in more CRT adjustment menu. CRT {iming adjustment for use with
- external mondtors. Also affects network analyzer's internal CRT, Default
w5 setting is 16.68416 msec. This setting is not affected by an instrument preset.

See “Using an External VGA Monitor” in Chapter 4 for more information,

Access Keys: (SYSTEM OPTIONS): System C

© Softkev in the CRT adjustment menu. Changes the vertical positioning of the
« display on both the internal CRT and an external monitor. Accepts whole

- number values from 1 to 100, with 1 representing as far up as possible and
with 100 representing as far down a p0331b1e The default value set at the
factory (and obtained by pressing Restore Def 5 ) is 74. This setting is
not affected by an instrument preset

See “Using an External VGA Monitor” in Chapter 4 for more information on
using an external display.

Access Keys: (SYSTEM OPTIONS)
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1. . Softkey in the cal check menu. Affer a cal check has been performed, this
_' - key will allow you to display the corrected measurement uncertainties that
*r: apply to the current instrument settings and calibrations.

See Chapter 6 for more information on using cal check.

Access Keys: ﬂalﬂh

»  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 turned off.

See “Saving and Recalling Measurement Resulis” in Chapter 4 for more
information.

Access Keys: (SAVE RECALL
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de Softkey in the system bandwidth menu. This is the widest system bandwidth
.2 available. Medium wide bandwidth is the system default.

See Chapter 5, “Optimizing Measurements,” for information on how system
bandwidth can affect your measurements.

Access Keys: Sys
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X Softkey in broadband external menu. Selects diode detection type of
" measurement with an external detector connected to the EXT DET X-INPUT
on the rear panel.

Softkey in broadband external menu. Selects measurement of the ratio of
external detectors at inputs X and Y.

Access Keys: [MEAS 1) or (MEAS 2}

Softkey in select copy port menu. A software handshake for some-serial
devices. Toggles with ' '

Access Keys: {HARD COPY
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ey Reference
Y

[EARERED) |

Softkey in broadband external menu. Selects diode detection type of
measurement with an external detector connected to the EXT DET Y-INPUT

on the rear panel,

Access Keys: (MEAS 1) or (MEAS 2 .:

Softkey in more display menu. Toggles annotations to left of graticule on and
. Off: reference line indicator, graticule values, etc.

NOTE

Graticule values are fimited to four characters incluging " and "—". If any graticule value exceeds
four characters, all vslues are blanked. For exampls, 23.45 blanks the values; it i net truncated as

234 or vounded up as 23.5. Similarly —1.23 blanks the graticule values.

Access Keys:

] Softkey in more display menu. Toggles graticule value annotation and values:
s in ABS mode, absolute value 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
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Reference

- Softkey in broadband external menu. Selects measurement of the ratio of the
" external detectors at inputs Y and R*.

D Softkey in clock format menu. Formats the real-time internal clock to display
. time as Year-Month-Day Hour:Minute.

~ Access Keys: (SYSTEM OPTIONS
Glock.:
YYYY-MM-DD HH:MM
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Specifications and Characteristics

The specifications and characteristics in this section describe the system
performance of the analyzer. Specifications are valid after the analyzer
has been turned on and allowed fo warm up for at least one hour. 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 Q)

A test port cable — either HP part number 8§120-6469 (50 ) or
HP part number §120-6468 (75 @)

Specifications describe the instrument’s warranted performance over
the temperature range of 25° 4 5 °C, unless otherwise stated. These
specifications are valid only after the instrument has been turned on and
allowed to warm-up for at least one hour,

Supplemental 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 level and the receiver’s noise floor. System dynamic range
applies to transmission narrowband measurements only, since reflection
measyrements are limited by directivity.

Noise floor is specified as the mean of the noise trace at specified CW
frequencies. A signal at this level would have a signal/noise power ratio of .
3 dB. 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. Dynarmic range specifications are listed later in the “Receiver
Specifications” section of this chapter.

10-2




Specifications and Charactsristics

Measurement Port Specifications

The following specifications describe the residual system uncertainties,
These specifications apply after a user enhanced response calibration

(for transmission measurements) or one port calibration (for reflection
measurements) has been performed and with an environmental temperature
of 25 45 °C, with less than 1 °C deviation from the calibration temperature.

Measurement Part Specificatiens

Parameter HP 8711C HP 8713C
Directivity 40 4B 40 4B
Source Matsh 30 4B 30 4B
load Match
300 kHz 1o 1300 Mz 18 df 20 a8
> 1300 Mhz to 3000 MHz N/A 18 48
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Instrument Specifications and Characteristics

Specifications describe the instrument’s warranted performance over
the temperature range of 25° &+ 5 °C, unless otherwise stated. These
specifications are valid only after the instrument has been turned on and
allowed to warm-up for at least one hour.

Supplemenial characteristics (indicated by italics) are typical, but
nonwarranied parameters, intended to provide information useful in applying
the instrument.

Source Specifications

Frequency
Range
HP 8711 300 kHz to 1300 Mz
HP BT13C 300 kHz 1o 3000 MHz
Resciution
1 Hz
Stability
-5 pom at G 1o 55°L
Aseuracy
+5 ppm et 25 °C 45 °C
<1 Hz at 10% change in line whage
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Specifications and Characteristics
Instrument Specifications and Characteristics

Output Power

Resolutien®
0.01dB

Level Accumcy1

+10dB
15 dB {Option 1£012
+2.0 48 {Option 1617
+3.0 dB {Options 18C ang 15%12’3

1 M power charactaristics for HP 87130 analyzers with Cption 1EC (75 chm ports} are typical above 7008 Miz,

2 75 shm test ports
3 Attenuates aplioa

Maximum Specified Test Port Power

Freguency HP 8711 (Std) HP 8713C (Std)’
<1006 MHz +1E dBm +10 48m
> 1000 MHz +13 dBm +10 dBm

1 This value will change depending upon the sptions installed in your analyzer. See "Deiarmining Test Port Power” 10 determine the maximem test port power
outpust far your particular instrument,

Mizimum Test Port Power

Analyzer HP-8711C {Std) HP 87130 (Std)
Standard! G dBm -5 dBm
Option 1E1 —B0 dBm ~80 dBm
iAttenugtor]

1 This value wilt charge depending upon the aptisns installed in your anahwer. See "Determining Test Port Powar” to determine the minimum fest port power
cutput for your particular istrument.
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Determining Test Port
Power

Specifications and Charagteristics
Instrument Specifications and Characteristics

The maximum test port power output of your analyzer depends upon the
opiions that are installed. If you have a standard instrument with no options
installed, then the values in the table preceding this note apply to your
analyzer. Otherwise, use the following table to determine your instrument’s
maximun test port power:

Option HP 8711C HP §713C
1E1 subtract T B | subiraet 1 dB
|Attenuatori
8L subtract 3 ¢ | subtrect 3 dB
{75 chm|
1DA or 1DB subtract 2 68 | subtragt 4 dB
|AM delay}

For each option installed, subtract the indicated amount from the maximum
and minimum powers stated in the standard tables. For example, if you have
an HP 8713C with Options 1EC and 1DB installed, vou would subiract a total
of 7 dB from the standard values found in the tables to get 4 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 IEI (attenuator) is —~60 dBm, regardless of other options installed.

If you are not sure which options (if any) are instailed in your analyzer, press
{SYSTEM OPTIONS ) for a display of the options
installed.

Source Harmonics {measured at +7 dBm ")

Frequancy HP 8711C HP 8713C
<1 MHz <20 dBe <--30 dBc
>1 MKz <—30 dfc <30 dfc

* The “measured at” value depands on your anglyzer's option configuration. Standard instruments ere measured &t +7dBm. Subtract the
amountlsi shown in “Determining Test Port Power” from +7 dBm to determine the “maedsured #1” velue for your particuler analyzer.

10-6




Specifications and Characteristics
Instrument Specifications and Characteristics

Signal Purity
Parameter HP 8711C HP 8713C
Nanharmonic Spurious
> 50 kHz from carrier
<l bHz <70 dfe <30 dBe
> MHr <30 dBe <30 0B
<50 kHz from carrier <—25 dfc <25 dBe
Phase noise’ — 70 dBeiHz wB7 dBoiHz
Residual AP <50 d8e <50 e
Residual FM° < 1.6 kHz peak < 1.5 kHz peak

1 at 10 kHz offsat
2 in 108 kHz handwidth
3 30 Hzto 15 kHz
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Instrument Specifications and Characteristics

Receiver Specifications

Freqeency Range
Type of Detectien HP 8711C HP B713C
Nerrowband 0.3 1o 1300 MHz .3 10 3600 MRz
Broadband 10 te 1308 MHz 10 to 3000 MHz
Dynamic Range
Frequency HP 8711C {50 ohm} HP 8711C {75 ohm} HP 8713C {50 ahm} HP B713C {75 chm}
Narrowhand
<5 Mz >80 48 >57 d8? >100 B> >97 g
>5 Mz >100 683 >97 d5* >100 ¢8° >97 48%
Broadband
i >86 df° >63 480 >66 48> >63 4P
1 -8t —50 dBm
2 +10 1o —47 dBm
3 +10 e —50 dBm
4 ~16 1o ~87 dBm
5 +18 1 ~50 dBm
6 +10 te ~47 dBm
Maximum Input
Type of Detection HP 8711C HP 8713C
narrowhand* +10 d&m +10 dBm
breadband? +18 d8m +16 dBm

1 at .5 dB compression
2 at .85 d8 comprassion
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Specdfications and Charactaristics
Instrument Specifications and Characteristics

Trace Noise"

Bandwidth HP B711C HP 8713C
medium +0.7 dB +0.7 d8
narrowhand +{.1 d8 +4-0.05 dB

* § dBm, excluding freguency response, transmissicn measuremsnt.

Bamage Level: +23 dBm or £25 Vdc
Receiver Dynamic Dynamic Accuracy (nharrowband) at 30 MHz
Aacmacv {narrowhand) Reference Power Level: «20 dBm
3
I
2.8 _I
L
[ ]
2 )
g 7
§ 1.5 ’l
I
. f
R e
rd
o S-R ¥ 4 ’/
T — 7
0.1+ -~
1 L T L t 1 F 1 T 1 H | ] i H T
+10 0 -1 26 80 -40 50 80 70 -80 G0 -100
input Power Levei: (dBm)
Lagend
HP B713C  ammmwmorsmoss -aw s s HP 87110

ppB24c
Figure 10-1. Receiver Dynamic Accuracy (narrowband)
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Instrument Specifications and Gharacteristics

Absolute Power Abscolute Power Accuracy (broadband) at 30 MHz
Accuracy lbroadband) - 47
1.5
<)
ot
8 1.0
[}
55+
0.5
+16 10 [¢] =10 -20 -390 -40 »-4:5 : -50

Input Power (dBm)

tagend

50 0hmM wesssecnw «nnses s 750HRM
(Option 1EG)

possab_c

Figure 10-2, Atisolute Power Accuracy (broadband)

Freguency Response

(broadband)
Typicat Frequency Response (hroadband)

HE B711C HE 8713C

+0.5 B 418 dB

Total Power Accuraey  Thial Power Accuracy = Absolute Power Accuracy + Frequency Response
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instrument Specifications and Characteristics

S21 Urmcertainty (B}

(5]

)

it}

$21 Magnitude Uncertainty
Test Port Power = —28 dBm

Typical Measurement Uncertainty

The foliowing graphs show typical measurement uncertainty. The
assumptions made to generate these curves were:

¢ For transmission uncertainty, the DUT is assumed to be well-matched.

e For reflection uncertainty, the DUT is assumed to be a one port device. (In
other words, load match errors produced when measuring transmission are
not taken into account.)

e Power = (0 dBm for reflection measurements

s Power = —20 dBm for transmission measurements

e For transmission measurements, an enhanced response calibration was
performed.

o For reflection measurements, a one port calibration was performed.

HP 8711C Uncertainty Curves

$11 Magnitude Uncertainty
Test Port Power = 0 dBm

L

#.3 in 1388 MHz @.3 to (389 MHz
T .
o
i
FANY
oz
o
o .1
o -2
t .o
C . |
- ——
.64
-, — ___,.m—-——'*'_"'—‘
= S
8 ~18 -8 5 78 25 ] r E g i

- 821

Transmission Coefficignt Sl Reflection Coefficient
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Specifications and Characteristics
Instrument Specifications and Characteristics

HP 8713C Uncertainty Curves

T

$21 Magnitude Uncertainty $11 Magaitade Uncertainty
Test Port Power = 20 dBm Test Port Power = 8 dBm
1.3 to 3 GHz 1.3 to 3 LHx
=
o8
Yos
>
oz
m
m i
o -85
u
P i1
T, _4/ 2 2 [y

- B2 A — _,,_.,-—-*"""‘—

] =7g BT 5a 7B 25 -5 s 5 B

521 Transmission Coefficient 211 Re{iéct1en Caefficient
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Instrument Specifications and Charzcteristics

AN Delay (Bptions 1DA
and 1DB)

Delay Specifications

Aperture: 55.56 kbz
Resclution: 1 ns/division

Accuracy: +4 ns (specified at 0 dBm, 16 averages, well-matched device,
normalized)

Delay Range: 30 psec (8000 m)
Amplitude Range: —10to +13 dBm

Typical AM Delay Accuracy fealibrated at + 10 d8m)

Power Delay
0 to +10 dBm +10 ns
+10 1o +20 dBm +20 ns

Display Characteristics

Amglitade

Disptay Reseclution

0.31 dB/division

Reference Leve!

Range; £500 d8
Resolution: 0.0% dB
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General Characteristics

Front Panel Connectors

RF Connectors Connector Type: Type-N female
Nominal Impedance: 50 Q (standard), 75 & (Option 1EC)

_Probe Power +15 'V, 200 mA
~-12.6 V, 150 mA

Rear Panel Connectors

Bxternal Reference Frequency: 10 MHz
Level: > —5 dBm
Impedance: 50 €

Auxiliary Input Calibrated range: +£10V
Accuracy: (3% of reading + 20 mV)
Damage Level: »>15 Vde

External Trigger 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 inhibited.
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Limit Test Output

Video Dutput Golor VGA

HpP-IB

Paraliel Port

RS-232

LAN

DIN Keyhoard

Line Power

User TTL Input/Dutput

Spacifications and Characteristics
General Characteristics

This connector outputs a TTL signal of the limit test results. Pass: TTL high;
Fail: TTL low.

This connector provides signals to drive an external VGA compatible monitor.
See Table 8-2 for more information.

Vertical rate: 59.82 Hz
Horizontal rate: 31.41 Kz (31.84 ps)
Pixel rate: 25 MHz

This connector allows communication with compatible devices including
external controllers, printers, piotters, 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 genetal
purpose 170 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 RJ-45, “ethertwist,” connector is used for connecting the analyzer to a
LAN. This connector is functional only -with Option 1F7. See the Option 1F7
User’s Guide supplement for more information on using this connector.

This connector is used for connecting and using an IBM PC-AT compatible
keyboard for title entry, remote front-panel operation, and for IBASIC
programming (Option 1C2).

47 10 66 Hz
115 V nominal (80 V to 132 V) or 230 V nominal (198 V to 254 V),
300 VA max
This connector provides a bi-directional open collector TTL signal that can be

accessed by IBASIC and SCPI cormmands. It also can be used as a sweep out
connector, and as a softkey-auto step connector (with an external switcht).

10-15




Specifications and Characteristics
General Characteristics

X and Y External These connectors provide for two external scalar detector inputs.
Detectar Inputs :

Environmental Characteristics

Gieneral Gonditions RFT 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,

Onerating Environment Indoor use only
Operating temperature: 0 ° to 55 *C

Maximum relative humidity: 5 to 95 percent relative at +40 °C
(non-condensing) :

Altitude: up to 15,000 feet (4,572 meters)

Non-Operating Storage Temperature: —40 °C to +70°C

Conditions Humidity: 0 to 90 percent relative at +65 o (non-condensing)
Altitude: 0 to 15,240 meters (50,000 feet)
Weight Net: Approximately 21 kg

Shipping: Approximately 30 kg

Cahinet Dimensicns These dimensions exclude front and rear panel protrusions.

IT9mm H x 420 mm W x Bl4dmm D
(7.01n x 16.75 in x 20.25 in)
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Specifications and Characteristics
General Characteristics

NETWORK ANALYZER

514 mm
e 425 mm —
o N
e
= oo B =1
g BESD [l
i |5 o
g ERaNG| 3 179mm
o R e W s S o s oo
< T s et
o] L
u 0 ° 0
B4 T

neb74b

Physical Dimensions
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Warranty

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

For warranty service or repair, this product must be returned to a service
facility designated by Hewlett-Packard. Buyer shall prepay shipping charges
to Hewlett-Packard and Hewlett-Packard shall pay shipping charges {o 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 warranis that its software and firmware designated by
Hewlett-Packard for use with an instrument will executle its programming
instructions when properly installed on that instrument. Hewlett-Packard
does not warrant that the operation of the instrument, or software, or
firmware will be uninterrupted or error-free,

Limitation of Warranty

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-
PACKARD SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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Specifications 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 10-1 on the next page.
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Hewtett-Packard Sales and Service Offices

Table 10-1. Hewlett-Packard Sales and Service Offices

Cuperting, CA 88814
1800} 782-0800

Atianta Annex
Hewient-Packard Ca.
2124 Barrett Park BDrive
Kenngsaw, GA 30144
1404 B48-0000

Mountain View, CA 94041
{415) 694-2000

filingis

Hewigtt-Packard Lo,

5201 Tollview Drive

Rotting Mesdows, IL 60008
1647 342-2000

Fullerton, CA 82631
(7144 B89-6708

New Jersey
Hewistt-Packard Co.
150 Green Pond RY.
Rockaway, NJ 07866
(281} 585-5400

US FIELD OPERATIONS
Headguarters California, Nerthern Cafifornia, Southern Colorado
Hewlstt-Packard Ce. Hewlatt-Packard Co. Hewlgit-Packard Co. Hewlett-Packard Co.
16320 Pruneridge Ave. 301 £, Evalyn 1421 South Manhattan Ave. 24 Inverness Place, Fast

Engiswond, £0 80112
1303) 548-5512

Texas
Hewlett-Pagkard Co.
930 E. Campbell Rd.
Richardser, TX 75881
1214} 231-6107

EUROPEAN FIELD OPERATIONS

Headguoarters
Hewdett-Packard S.A.

180, Route du Nant-d'Avril
1217 Meyrin 2/Ganava
Switzerland

{47 22 78081

France

Hewistt-Packard France

1 Avenue Du Canada

Zone [YActivite De Courtgboeuf
F31847 les Ulis Cedex

Franse

{33 1 68 82 60 60

Germany
Hewlett-Packard GmbH
Hewlett-Packard Strasse
61352 Bad Homburg vdH
Sermany

{49 8172) 16-0

Great Britain

Hewlett-Packard Lid.

Eskdale Road, Winnersh Triangie
Wokingham, Berkshire RG41 B0Z
England

{44 734] 696622

INTERCON FIELD OPERATIONS

Headguariers
Hewlait-Packard Compeny
3495 Deer Craek Road
Felo Als, California, USA
94304-1316

{430} 857-5027

Japan

Hewlets-Packard Japen, Ltd.
81 Takakura-Che, Hachigji
Tokyo 192, Japan

(81 426} 63-211%

Australia

Hewiatt-Packard Australia Ltd.
31-41 Joseph Strest
Blackburn, Victoria 3130

{61 3| 895-26%5

Singapaore

Hawlett-Packard Singapere {Pte Lid.

150 Beach Road
#2988 Gateway Wast
Singapores 0718

|85} 2918088

Canada

Hewiatt-Packard (Canada) Ltd.
17590 South Service Road
Trans- Cenada Highway
Kirkiand, Quebsc HEJ 2X8
Canada

1514 6374232

Taiwan

Hewlett-Packard Teiwan
8th Floor, H-P Building
337 fu Hsing North Roat
Taipsi, Taiwen

(886 21 7120404

China

China Hewlett-Packard Company
38 Bei Sen Huan X1 Road
Shueng Yu Shu

Hei Bian District

Beijing, China

{86 1] 256-6848
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Safety and Regulatory Information

This chapter contains required safety and regulatory information that is not
inciuded elsewhere in the manual.
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Safety Information

Much of the required safety information is distributed throughout this manual
in appropriate places. This section contains all required safety information
that is not included elsewhere in this manual,

Warning Definition

WARNING

WARNING

WARNIKNG

WARNING

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 product 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) onily.

For continued protection against fire hazard replace line fuse only with
same type and rating (T b A/2b0 V). The use of other fuses or material is
prohibited.

This is a Safety Class 1 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. Infentional interruption is
prohibited.
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Safety Information

Caution Definition

CAUTION

Cautions

Caution denotes a hazard. It calls attention 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 gpplicable 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
product damage.

Statement of Compliance

This instrument has been designed and tested in accordance with IEC Safety
Requirements for Electronic Measuring Apparatus, and has been supplied in
a safe condition. The instruction documentation contains information and
warnings which must be followed by the user to ensure safe operation and to
mairtain 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 it is necessary for the user to refer to the
instructions in the manual.
Ce The CE mark is the registered trademark of the European
' Community.
& The CSA mark is a registered trademark of the Canadian

Standards Association.

ISM1-A This is a symbol of an Industrial Scientific and Medical
Group 1, Class A product.

i The “ON” symbol is used to mark the positicn of the
analyzer's line power switch.

(b The “STANDBY” symbol is used to mark the position of the
analyzer's power switch.

The AC symbol is used to indicate the required nature of the
line module input power.




Regulatory Information

Notice for Germany: Noise Declaration

LpA <70 dB

am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 45635 T. 19 (per ISO 7779)

Declaration of Conformity
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Regulatory Information

DECLARATION OF CONFORMITY

accoming to ISONEC Guide 22 and EN 45014

Manufacturers Name: Hewlefl-Packard Co.
Manufacturer's Address: Microwave instruments Division
1400 Fountaingrove Parkway
Santa Rosa, CA 85403-1799
USA .
declares that the product
Product Name: RF Network Analyzer
Model Number: HP 87110, HP 8712C, HP B713C, HP 8714C
Product Options: This declaration covers ali options of the
above products.

conforms to the following Product specifications:

Safety: IEC 1010-1:1880+A1 / EN 61010-1:1983
CAN/CSA-C22.2 No. 1010.1-92

EMC: CISPR 11:1880/EN 550111891 Group 1, Class A
1EC 801-2:1884/EN 50082-1:1982 4 kV CD, 8kV AD
{EC 801-3:1984/EN 50082-1:19982 3 V/m, 27-500 MHz
{EC 801-4:1088/EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary information:

‘The products herewith comply with the requiremenis of the Low Voltage Directive
73/23/EEC and the EMC Diractive 89/336/EEC and carry the CE-marking accordingly.

Ny,

Santa Rosa, California, USA 9 Sept. 1996
John Hiat/Qlality Engineering Manager

g i et
European Contact: Your local Hewiett-Packerd Sales and Service Office or Hewleft-Puckard GmbH, Depanment

HO-TRE, Hemanbemer Strasse 1306, D-11034 Boblingen, Germany (FAX +49.7031.14.3143)
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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 setg itself to the pre-defined conditions shown
below.

NOTE
The HP-B command “*RST” is not the same a3 “SYST:PRESET".

Key Settings
BEGIN ) key duvice Nong
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Preset State and Memory Allocation

MEAS Key Settings
MEAS |
On/0f On
Measurement Transmission
MEAS 2 .
Dn/0ff Off
Misasurement Transmission
SOURCE Key Settings
Start frequency 0.3 MHz
Step frsguencyl 1300 MHz
Stop frequency2 3000 MHz
low pass/Band pass low pass

Band pass max spant S

1288.700 MHz

Band pass max span’r> 2999.700 Mz
Frequency resalution khz

Swsep type Frequency
Alternste swaep Off

Sweep tEme

Auvto |fastest possibia)

1 HP BTG
2 HP 8113C

3 Anstyzers with Cption 108 only




Preset State and Memery Alfocation

SOURCE Key Settings {continued)

Start distence?

Stap distance?
External refersnce

Spur aveid options

POWER
Power ievel preset power favet®
RF power On
Power sweep start power 0.0 dBm
Power sweap Siop power 1.0 éBm
Trigger source Internal
Trigger mode Continuous
Number of points 701

£.06 f1 (0.00 m}
180.00 ft {30.48 mi
off

None

1 Preset power level & ysar-definad by using the Preset Pwr Level key The factory default is § dBm.
2 Analyzers with Cption 100 gnly

CONFIGURE Key Settings
Scale/div 10 dBidiv
Reference leved 0q8
Reference position 5
Referance tracking off
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CONFIGURE Key Settings (continued)

Fullfsplir display

Display traca

Graticule

Measurement channel annotation
Frequency annatation

Marker annotation

Marker numbers

Y-axis labsl state

Y-ais labsl mode

Title + Clock

Ciack title line

Title: line 1

Title line 2

Limit fings

Limit gess/fail text

Limit fail icon

Limit pess/fail indicater “X" positen
Limit pessffail indivator *Y" position
Marker fimits

Limit test

Previously set fimits

Data

On

Gr

Gn

Cn

On

On
Absolute
ot
Elock on line 2
Blenk
Blank
dn

an

On

80% .
B60%
Ot

Bff

[eleted
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CONFIGURE Key Settings (continued)

CAL
Active caiiration

Detector zsro

Last active cal if valid; otherwise, default cal

Autozero

Cal kit Type-N female

System Zg 50 ohms!
MARKER

Grjoft All off

Deita marker state i

Search. oH

Bandwidih seerch faval -3

Notwh sesrch level —&

Targst search level -3

Tracking 0f

Format type ing mag
AVG

Averaging o

Average factor 18

Systerm bandwidth Medism Wids

Fault Window? Medium

1 75 ohms ¥ vaur analyzer is Option 1EC (7% obm test pans
2 Analyzers with Option 109 oaly
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SYSTEM Key Settings

Define save Instrument state = On
Cal = Off
Oata = Off
See “Peripherael Stat’
(SYSTEM OPTIONS)
Beeper volume 90%
IBASIC display’ 1 None

1 Analyzers with Optinn 127 only
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Peripheral State

When you preset the analyzer with the hardkey or the SCPI
command “SYST:PRESET”, or ¢ycle 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 settings will remain
as shown, until changed.

Key Settings
User BEGIN menu of

Key Settings
Distance Units® Fest
1 Anshyzers with Option 300 oniy

Key Settings
Colar options or external moniter] Factary default
Key Settings

Velocity factor® 1.0 Ispaed of Hight!

1 Oprica 168 anky
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(SATE RECALT) Key Settings

Save ASCH format

Selact Disk

Volatile RAM disk percent®
BASIC file type?

Fast recall

ivtus 123 Format
Nan-Vol RAM disk
20%

ASCH

o#

1 Option 102 only
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(SYSTEM OPTIONS ) Hey Settings

Anglyzer HP-IB Address

System Controller/Talker Listener
Powsr Meter HP-I8 Addrass®
Systam Controder Address
tser TTL Canfig

16

Talker Listener

13

A

Softkey Auto-Siep

Clock:
Format YYYY-MM-DD HH:MM:SS
Numeric/Alpha Numeric
Seconds On

HpiB:
Status Telker/Listenar
SRE Register ]
ESE Register 0
PSC Flag 1

LaN®
LAN state Gn
HP B7ox IP Addrass 0.0.0.0
Gateway |P Address 0.0.0.0
Subne: Mask 0608

1 This address cannat be changed.

2 This address cannat be changed from the frant panel of your analyzer, [t can anly be changed using the **PCB" command. See

your Programmer’s Guids for details.
3 Option 1F7 onty
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Key Settings

Select Copy Port:

Hardeopy Device KP printer

Printer ianguags PCL

Hardcogy Port pasallel

Printer/Plotter HP-IB Address ]

Baud Rate 19200

Handshake Xon/Xaft
Define Hardeopy Greph and Marker Table
Define Graph:

Trace Date Cn

Graticule Cn

Annotation Gr

Barker Symbol Gn

Title + Clock On
Define PCLS

Meno/Celor Monochrome

Grientation Portrait

Auto Feed On

Top Margin g mm

iaft Margin g mm

Print Width 150 mm 5.8 in}
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Key Settings {continued)

Define Printer:
Mono/Color Monachrome
Orientatior: Porirait
Auto Feed Oa
Resom%.ioﬁ 85 dpi
Tap Margin 0 mm
left Margin 0 mm
Print Width 150 mm (5.9 inj
Define Plotter:
Meono/Color Monoehrome
Aute Fead On
Pan Numbers:
Monschrome Pen 1
frace 1 Per 1
Yrace Z Pen 2
Memaory 1 Pen 3
Memary 2 Pen 4
Graticuls Pen 5
Graphics Pen B




Preset State and Memory Allocation

Volatile Settings

A few of the analyzer’s settings that are not included in the previous sections
are volatite. These settings survive when the key is pressed, but no!
when the analyzer’'s power is cyded.

always returns to “HP 8711C Compatible”
format after a power cycle.

always returns to ¢.0.0.0 after a power
cycle. (Option 1F7 only.)
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Save/Recall Memory Allocation

Before reading this section, please refer fo “Saving and Recalling
Measurement Results,” in Chapter 4 for an overview of the Save/Recalt
functions,

This section provides details on the size of Save/Recall instrument state files,
Since disks have Hmited 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 maximize storage.

Types of Storage Disks

The analyzer is capable of saving complete instrument states for later
refrieval. It can store these instrument states to any one of the following:

Table 12-1. Disk Capacities

Disk Capacity
internal non-volatile RAM disk over 900 K8 \
internal votatle RAM disk® over 200 KB 10 16 MB
internel 3.5 * loppy disk 144 MB

1 Bxpandable by adding SIMM GRAM {See the Service Guie 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 b years at 25 *C.

The number of files that can be saved to disk is limited by the space available
on the disk.

The number of bytes available for storage are displayed in the upper
right-hand portion of the disk catalog window, after the words “Bytes Free.”

12-14




Preset State and Memory Allosation
Save/Recall Memory Allecation

I addition, each directory can only hold a limited number of files or
directories. The table below shows these limits:

Table 12-2. Maximum Number of Files and Directories

Raat Birectory Any Suhdirectory
Non-valatile RAM Disk 128 >1000
Volatle RAM Disk 756 ' >1000

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 fotal of 189. This means that if you
have over 188 files (in addition to the parent directory), you will not be abie
to see all of the files. However, even though you cannot see all of the files
uging the disk catalog window, you can still access them prograrmmatically
using SCPI or IBASIC.
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SavefRecall Memory Allacation

Types of Storable Information

The instrument states can contain the instrument state, calibration data, and

trace data.
Inst State

Cal

Data

Save ASCII

(Instrureent state.) Data sufficient to set up the network
analyzer. The amount of memory used is independent of
the number of measurement points unless memory trace
functions are ysed. Memory trace functions ar

3 ary You should save instrument states
when you want to 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 calibrations to avoid having to repeat the
calibration procedure. '

(Measurement or trace data.) The amount of memory used
increases with the number of data points. When data is
put into memory (by pressin ) it becomes a
memory trace,

Saves trace data in ASCI format for output to spreadsheets
or to CAE programs.
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Save/Becall Memory Allacstion

How to Determine the Size of Disk Files

This section expiains how to calculate the size of the files that you save to

disk when using (SAVE RECALL}.

As mentioned earlier, there are three types of information that can be saved:
+ Instrument state

= Cal

» 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 Allocation

Tahle 12-3. Sizes of Instrument State Components

3
3

with 1 memory trace
with 2 mamery traces

Item Saved Size! (bytes)
Filg header? 0
State header 140
Instrument state
off 0
without memory trace 9580

9580 + 1 x B > Npus
9580 + 2 X B X Npts

Data [per active channell
off

esch channe! active®

]
178 + B % Npis

Cal {per active channali
off
response

response &nd isalation®

anhanced :espcn354

reflaction

0

245 + 4 x B x Calogs
248 + 4 % B x Calpes
288 + 4 x § x Dalpys
246 + 3 x B > [alyts

1 Sizes are subject 1o change with future firmware revisions.
2 If tha file format chosen is *HP 8713A/B Compatibie,” the file header iz is 758.

3 Npts = number of messurement points

4 Calyrs = number of peints wver which the calibration was performed

Memory traces are saved with the instrument state for

whose display is set to

DISPLAY } meny.
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Foliowing are some examples:

. state, saving instrument state only:
Size = 0 + 140 + 8580 = 9720

s Using 201 points, with Data/Mem on channel 1, channel 2 off:
Size = 0 + 140 + 9580 + (6 x 201) = 10,926

o Using 201 points, with Data/Mem on channel 1, channel 2 off, and saving
both the instrument state and data:

Size = 0 + 140 + 9580 + (6 x 201) + 178 + (6 x 201} = 12,310

» Same as above, but after performing a transmission calibration and saving
the calibration:

Size = O + 140 + 9580 + (6 x 201) + 178 + (6 x 201) + 246 + (4 x
6 x 201) = 17,380

NBTE

Maost disks use & sector size of 206 or 512 bytes, so thers wili usually be a small amount of wasted
space on the disk.

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 erTor arrays.

When multiple types of information are saved together, the total can be less
than indicated above because redundant internal information is eliminated.
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Index

Special A
, 4-30, 4-43

characters

1 10 MHz reference, 8-5, 10-14

9-33

Abort €: 95
absoiute output power
measuring, 3-30
absolute power, 3-33
absolute power accuracy specifications, 10-10
ac line power, 10-156
activating spur avoidance, 5-15

active Measurement channel, 2-1¢

plotter, 1-15
printer, 1-15

Index-2




addresses
HP-IB, 1-15
“A” detector, 3-4
gllocations
_ memory:changing, 4-65

& ha, 9-6
alternate sweep, 5-7, 8-6
aititude conditions, 10-16

theory, 3-42
whern 0 use amphfication, 3-8
when o use atienuation, 3-9

#-Delay, 56
AM delay calibration, 616
AM delay specifications, 10-13
amplification
when to use in a measurement, 3-9
ie¥, 8-7
amp]itude; delta marker limit, 4-39
annotation
frequency, 4-57
marker number, 4-68
measurernent channel, 4-87
X-axis, 4-57, 4-b8

Ja
anti-static nat, 10-16
] . G4
arrays, error correction, 6-3
atrnosphieric conditions, 10-16
astenuation

when to use in a measurement, 3-9

gutoration,
.selecf:ing a controfier, 7-13

auto-step, 7-28, 7-43
ATOST fles, 7-7, 7-53
AUTOST program, 7-26

liary input, 3-48, 8-5, 10-14
Aux Input, 9-8
AUX INPUT connector, 3-48, 8-5, 10-14

Index-3




averagmg, 513

averaging changing, 5-12
averaging, how it works, 512
averaging indicator, 5-12

(AVG), 98

bandmtit*h eha,age 5-14
bandwidth changing, 5-11
barcode reader, 7-26
basic functions

front panel, 2-3
battery, 12-14
baud rate, 4-81

B* detectc'rw 36

‘_‘B” detector 3-

BEGIN 3 12—27 8-10
customized, 3-17, 7-22
user, program structure, 7-23

9-10

m Key

measurement corfigurations, 3-12 ]
network analyzer internal configurations, 3-16
~ user-defined, 3-17, 7-22

broadband pawer Iheasuremenz
example, 3-30
button box, 7-35
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C cC
programming language, 7-16
C++
programming language, 7-16
cabinet dimensicns, 10-16
cabinet installation, 1-17
abie , 912
cables
interface, 4-77
(CAL), 9-12
cal check
directivity, 9-21
igolation, 9-38
load match, 9-43
reflection tracking, 9-62
source match, B8-73
cransmission tracking, 9-81

912

AM delay, 6-16
conversion loss, 6-15
enhanced response, 6-12

for a reflection measurement, 5-25, 3-26

for a transinission measurernent, 3-19
isolation, 9-62
normalization, 6-10
one port, 6-13
reflection, 6-13
respense, 6-11, 9-62
respense and isclation, 6-12
fransmission, 6-11
when it Is necessary, 6-7
calibration information
to save, 4-62
calibration kit
sex of connectors, 9-12
calibration kits, 3-25
calibration saving, 4-65
cal kit
sex of connectors, 9-12

L 812

kit
{0 create, 6-22

cal kits
model nurnbers, 3-26

cal kit standards
downloading, 6-18

Index-5




Gancel , 9-13
cantion

recejver input damage level, 5-10
caution definition, 11-4
CE mar_k_ definition, 11-6
1 T, 2.7, 913
Centronics interface, 10-15
change directories, 4-73

; ., 473, 0-13

channel

selecting, 2-10

viewing, 2-12
characteristics

definition, 10-2
check

cperator’s or confidence, 2-13-19
checking the shipment, 1-3
cleaning instructions, 11-4

coaxial connectors, 8-4-6
T, 9-14
color dispiay, 4-98

cormputer

selecting for automation, 7-13
cornputer conhections, 7-12
conditions for environment, 10-16
confidence check, 2-13-19

configurations

of system for automation, 7-5
corifigure the hardcopy port, 4-79
Goniigur

configuring measurements from the key, 3-12
configuring memory aliocations, 4-65

configuring the analyzer, 1-10

connecting analyzers to a computer, 7-12

connecting computers, 1-11

connecting controllers, 1-11

connecting peripherals, 1-11

connector care, 1-18

conmectors, 8-3
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coaxial, 8-4-6

damage levels, 8-4-6

front panel, 8-3

HP-IB, 8-7

impedances, §-4-6

multi-pin, 8-7-12

rear panel, 8-3
connectors on rear panel, 10-14
connector specs, 1-18
contents of shipment, 1-3

Lontinuous, 9-15
control

intensity, 8-19
congroller

selecting for automation, 7-15
controller connections, 7-12
controllers

connecting, 1-11
conversion loss

formuia, 3-40
__measuring, 3-36
Gonversion Loss, 9-15

for external monitor, 4-100
CSA mark definition, 11-5
: ors’, 9-17
customizing page layout, 7-77
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;:ﬂ_éﬁ_a_\__.on OFi", 918
data storage, 12-14

date, 4-57

format, 8-14

DOENMEYYYY 9-18
declaration of conformity, 11-6
D t, 918

default conditions

_ presetting the analyzer, 2-6
-D_.ei.&.:' 1 en Color =, 918

Define Saye 9-20
defining a printing device, 4-82
defining what you save, 4-85
celay
AM, 3-42
AM specifications, 10-13
electrical-effect on measurements, 5-19
delay specifications, 10-13
D e, 9-20

deleting mit segments, 4-42
delta amplitude Hmit test, 4-39
deltz frequency lmit test, 4-40
-26

4-26, 9-21
delta (A} markers, 4-26
description of instrument, il
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detection

broadband, 3-6

narrowband, 3-6
detection modes, 5-4, 3.6
Detaction Options, 0-21
detector “A™, 3-4
detector “B”, 3-4
detector B*, 3-8
detecter connectors, 1-11
detector “R”, 3-4
detector R*, 3-6
detectors

internal, 3-4
detector zercing, 6-15
device measurement, 3-3
diagrams

on-screen, 7-21
dimensions of analyzer, 10-16
iN keyboard, 1¢-15

formatting, 4-74
disk access tirme, 7-47
disk or memory recall, 4-68
disks

MS-DOS formatting, 4-74
disk selecting, 4-64
disk storage capacity, 12-14

expanded, 4-59

sphit, 4-51, 7-21
(DISPLAY), 2-12, 9-22
dispiay annotation, modifying, 4-54
display color, 4-98
display custornization, 4-50, 4-52
display features, 4-52
display intensity control, 8-19
display resolution specifications, 10-13
e, 9-22

r, 9-22

dithering, 5-15

Index-9




DOS formatted disks, 4-74
downloading cal kit standards, 6-18
DRAW
graphics keyword, 7-21
drift compensation, detectors, 6-16
L, 9-22
dual channel measurements, 2-12
dynamic range
change measurement averaging, 5-12
changing system bandwidth, 5-11
factors, 5-10
increase receiver input power, 5-10
inereasing, b-1¢
receiver, 10-8
reduce receiver floor, 5-11
dynamic range , iii
dynamic range specifications, 10-2

4+, 9-23
ample, 4-80
9.23
electrical delay
effect on measuremerits, 5-18
electrical requirements, i-4
¢lectrostatic
discharge, 1-8, 10-18
precautions, 1-8, 10-16
eliminate receiver spurious responses, 5-14

ks R 9~24
enhanced response caiibration, 6-12
entering pararneters, 2-4

gnvironmental requirements, 1-4
error
unrecoverable, 9-58
errors
frequency response, 6.4
isolation, 6-4
measurement, 6-3
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rismateh, 6-4

systematic, 6-3
error term

directivity, 8-21

isolation, 9-38

load match, 9-43

reflection tracking, 9-62

source match, 873

transmission tracking, 9-81
ESD precautions, 1-8, 10-16
expanded djsplav, 4-58
Expand on OFF , 9-24
external aumhary input (AUX INPUT), 3-48, 8-5, 10-14
axternal detector connectors, 1-11
external keyboard, 7-30, 10-15
external keyhoard hot keys, 7-32
external monitor, 4-98, 7-40
external monitor connector, 8-11

External Point , 9-25

external reference mput, 8-b, 10-14

Exi;e"' al Syeep, 9-25
external trigger input, 8-5, 10-14
external video monitor, 10-156
EXT REF IN, 85, 10-14

EXT TRIG IN/OUT, 8-5, 10-14

fail icon, 4-43
fail indicator, 4-43, 4-58

Fault Window, 9-26
file ‘ ‘

to delete, 4-70

to rename, 4-63
ﬁle format, 4-66

[ at' 9-26, 12.13
file renammg, 469
file saving, 4- 64 ‘

'le FPe

, 8-26

filter
multi-pole, 4-16

' ndex-11




ter, 9-27
Fine 15 Bz, 0.27

fine bandwidth, 5-11

flatness, marker limit test, 4-38
floppy disk, 4-64

floppy disk formatting, 4-74
foot switch, 7-35

FORMAT J, _9- 27

Form
format a floppy disk, 4-74
F & X 9-28

formai file, 466

Form Vol

Frequency , 9-20
frequency annotation, 4-57
frequency change to increase sweep speed, 5-3
frequency, delia marker limit, 4-40
frequency, of data point, 4-44
frequency range

entering, 2-7
frequency response errors, 6-4, 8-62
frequency shift

how to minimize, 5-19
frequency shift due to long electrical delay, 5-19
Fregue , 929
frequency tracking, 4-49
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
., 9-29

fuse
line, 1-4, 8-23
part number, 8-23
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9-30

graphics, 7-21
Graphice Pen, 9-30
Graph Only, 5-30

H hardcopy

faster, 7-77

typical times, 4.82

(HARDCOPY), 9-32

opy 411, 9-82
copy port corfiguration, 4-79
Hardcop: n
hardeopy speed, 4-81
harmonics
_specifications, 10-6
He! ssage, 9-32

Horizon
hot keys
external keyboard, 7-32

how to

create flat limit lines, 4-30
create single point limits, 4-34
delete limit segments, 4-42
use delta (A) markers, 4-26

Hp
EP
programming language, 7-15
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plotter, 1-15

printer, i-15
HP-IB cable iength, 1-13
HP-1B cables, 4-77
HP-IB connecter, B-7, 10-15
HP-IH Echo. c 4
1P.IB extender mstruments, 8-8
HP-IB interconnections, 1-13, 8-8
HP.IB interface capabilifies, 8-8
HP-IB port, 1-11
HP-IB restrictions, 8-8
HP VEE
rograrnming language, 7-16

nidity conditione, 10-16
L 835

IBASIC, 7.4
~ programmming language, 7-15
CIBASIC -, 9-36

IBASIC and automatior, 7-7
o

how to reduce, 5-17
impedance, systemn, 3-1¢
incident signal, 3-3
increase receiver input power, 5-10
increase start frequency, 5-3
increasing dynamic range, 5-10
increasing sweep speed, 5-3
indicator, averaging, 5-12
information saved, 4-62
initializing a disk, 4-74
input
auxidary, 3-48, 8-5, 10-14
external reference, 8-5, 10-14
external trigger, 8-5, 10-14

, 9-36

instaltation, :-2
rack, 1-17
. Hati

9-37
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installing the analyzer, 1.2

,11-8

instruction manual symbol

defined, 11-5
instrument description, i
Instrument Info, 9-37
instrument markings and symbols, 11-5
instrument preset state parameters, 12-2
- 9-36

instrurmemt states
recalling, 4-62, 7-46

instrument state settings

to save, 4-62

9-37

nsity control, 8-1%
interface
cables, 4-77
paraliei, 10-15
interface capabilities

9-37

internal detectors, 3
internal disk, 4-65
internal drive

MS-DOS formatting, 4-74
introduction

. 12-13
ISM1-A mark definition, 11-5
isolation
calibration, 9-62
a 3-38
isolation errors, 6-4
iterative control, 7-50

kevboard
external, 7-30
keyboard connector, 1-11, 4-93, 8-12
keyboard (DIN), 10-15
keyboard, external
hot keys, 7-32
keyboards
to connect, 4-93
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using, 4-93

kits
calibration, 3-25
kneb, 8-16

LAN, 10-15

LAY, 9-40
Landsc

language

prograrmming, 7-15

LAN port, 479
tr TP

fayout, page, 7-97

i 7-48
89-40

;, 9-40

, 9-40

power, 2-8
reference, 2-89

, 4-48, 9-41
, 4-43, 9-41

fimit lines, 4-52

stimuius and amplitude values, 4-44
limit lines testing, 4-29
limit, marker, 4-35

Limit Br 042
limit pass/fail indicator, 4-43, 4-58
Hrnits and reference fracking, 4-41, 4-47
imit testing, 7-37

creating flat limit Hnes, 4-30
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creating single point limiss, 4-34
deleting limit segments, 4-42
bmit testing, flatness, 4-38
izr:ut tastmg, s, markers 4.35

izrmt test omput 8
limit test port
used as general purpose 1/0, 7-37

LIMIT TEST TTL_IN/OUT 8-
Lm:.t 'I‘ext o___ BFF 4-58

L_ Tit: Text QR o___‘__ 4.43, 9-42
line fuse ‘
iocation, B-23
ratings, 11-3
type, 1-4
ine module, 8-21
iine power, 10-15
Hne power requirements, 1-5, 8-24
#ne power switch, 8-17
iine switch, 8-17
line voltage requirements, 1-4
line voltage selector, 8-24
ime voltage selector switch, 1-4

how o fix, 9-58
syst 9.58
, 9-43

ioss
conversion, 3-35
insertion, 3-22
Lotus 123, 4-67
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M rmacro recording, 7-27
Mag Units, 045
maintenance, preventive, 1-18

make and change directories, 4-72

H i ectory ., 9-45

marker fimit, 4-35

marker Hmit test
delta amplitude, 4-39
delta freguency, 4-40
flatness, 4-38
peak-to-peak ripple, 4-37
statistical mean, 4-36

marker number annotation, 4-58
markers

delta (A), 4-26

reference, 4-26

relative mode, 4-26

search:bandwidth values, 4-12

search:notceh values, 4-14

use with Hmit lines, 4-43
markers and reference tracking, 4-47
markers and sweep time, 5.7
marker search, 4-7
, lracking function, 4-7
0-46
marker search and sweep time, 5-7
marker search, RF filter, 4-24
marker statistics, 4-20
rmarker tracking and sweep time, 57
match, load, iG-3
match, source, 10-3
math, marker, 4-20

imit:, 9-46

mean, statistical, 4-36
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(MEAS 1), 2-10, 9-47
(MEAS 2), 2-10, 9.47
HMeas Anno
eds OFF, 9-47
measire

using limit iines, 4-29
measurement

reflection response, 3-24

steps, 3-11

transmission response, 3-18

typical sequence, 3-11
measurement averaging, 6-12
measurement calibration, iii

When it is necessaty, 6-7
measurement calibration, theory of, 6.3
measurement channel, 2-10
measurement channel annotation, 4-57
measurement data

to save, 4-62
measurement detection modes, 3-6
measurement arrors, §-3
measurement exampie
. reflection response, 3-24

transmission response, 3-18
measurement port specifications, 10-3
measurerments

explained, 3-3

from the key, 3-12

optimizing, 5-2

When a calibration is necessary, 6-7
measurement speed with hardcopy, 4-91
meastrement theory, 3-3
measurement uncertainty, 10-11

directivity, 9-21

izolation, 9-38

load mateh, 9-43

refiection tracking, 9-62

source masch, 9-73

transrission traciing, 9-81
measuring absolute cutput power, 3-30
measuring devices, 3-3
, 9-47
medium bandwidth, 5-11
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Memory 2 Peri, 9-48

memory allocations
changing, 4-6b

memory or disk recall, 4-68

(MENU), 9-48

message string, 7-20

MHz , 9-48

ﬂemory

, 949

Min Search, 4-8, 9-49
mismatch errors, 6-4
how to reduce, 5-17

monitor, 10-15

external, 7-4, 8-11
moxnitor adjustments, 4-100
monitor, external, 4-98
moriter synchronization, 4-100
Monochrome , 0-51

MOVE
graphics keyword, 7-21

MB-DOS formatting, 4-74

Hult steh, 9-52

0-52

\arker search, 4-16
, 4-16, 9-52
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N ﬁ

narrowband detection mode, 3-6
Warsouband Internal, 953
narrowband power measurement, 3-30
narrow bandwidth, 5-11

networking, 7.12

Next Min Left , 4.9, 9-53

Next Min Right , 4.9, 9-53

‘Peak Left 4.9, 953

gak Right, 4-9, 9-54

noise
trace:activate averaging, 513
trace:change system bandwidth, 5-14
{race:eliminate receiver spurious responses, 5-14
trace: reduction, 5-13

noise floor, 10-2

noise floor reduction, 5-11

ise, trace, 10-8

5, 9-b4

ron-operating storage conditions, 10-16

non-volatile memory
battery powered, 12-14

non-volatiie RAM disk, 7-46

one port calibration, 6-13
exampie, 3-26
on-screen diagrams, 7-21
operating conditions, 10-16
rs , 9-56
operational check, 2-13-19
operator’s check, 2-13-19
optimizing measurements, 5-2
cutput
video, 10-15
cutput power, i
absolute, 3-30
output power specifications, 10-5

Index-21




P page layout, customizing, 7-77
page protection, 4-83
panel
front and rear, 8-2-24
parallel port, 1-11, 479, 4-81, 7-54-59, 10-15
part number
rack kit, 1-17
- part numbers
static-safe eguipment, 1-8
parts supplied with shipmens, 1-3
pass/fail indicator, 4-43, 4-58
PCL5 setup, 4-82
peak-to-peak ripple, marker Bmit test, 4-37
peak tracking, 4-48
performance
systern, 10-2
peripherals
cohnecting, 1-11
physical dimensions, 10-16
plotter address, 1-15
point, frequency calculation, 4-44
point lirit creation, 4-34
points reduction, 5-5
pollution degree rating, -5
port
HP-1B, 1-11
LAN, 479
parallel, 1-11, 4.79, 4-81, 7-54-58
RS-232, 1-11
serial, 1-11, 4-79, 4-81
ort configuration for hardeopy, 4-79

rait, 9-57
position
refarence, 2-9
position, reference, 4-48
power
absolute, 3-30, 8-88, 10-10
broadband measurement, 3-30
line, 10-15
narrowband measurement, 3-30
cutput specifications, 10-5
probe, 8-12, 10-14
T, 9-57
(POWER), 2-8, 9-87
power cable configurations, 8-21
power cables, 8-21
power level
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entering, 2-8
preset, 2-8
power level, preset, 2-8
power moduie, 8-21
power requirements, 1-5, 8-24
Power ‘Swegp:, 9-57
power swisch, 8-17
precautions
electrostatic, 1-8, 10-16
(PRESET), 2.6, 9-58
preset conditions, 2-6, 12-2-7
preset power level, 2.8
preset state parameters, 12-2
preventive maintenance, 1-18
printer address, 1-15
: er Resolution
ting ang plotting, 4-87, 7-77
baud rate, 4-81
printing device definition, 4-82
printing speed, 4-92
print overrun er

p

probe power, 8-12, 10-14
procedure
creating flat Himit lines, 4-30
creating single point limits, 4-34
deleting Bmiting segments, 4-42
increasing dynamic range, 5-10
increasing sweep speed, 5-3
set sweep to auto mode, 5-4
test with lirnit lines, 4-29
turn off alternate sweep, 57
using delta (A) markers, 4-26
widen systern bandwidth, 5-4

Level at Preset, 9-59
eop.Range., 9-59
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R R 9-60
Re, 0-60
rack installation, 1-17
rack kit

part number, 1-17
RAM disks, 7-46
range

frequency, 2-7
R* detector, 3-6
“R” detector, 3-4
readable ports, 7-40, 7-55
rear panel connectors, 10-14
rear panel features, 8-2-24
recall, fast, 7-41
recall from a disk or memory, 4-68, 7-41
recalling measurermnents, 4-62
recalling states, 7-41, 7-46
Recall Tine 9.60

receiver damage level, 10.9
receiver dynamic range, 10-8
receiver input damage level, 5-10
receiver input power increase, H-10
receiver inpugs, 3-4
receiver noise

dithering, 5-14

spur avoidatice, 5-15
receiver noise floor reduction, 5-11
receiver specifications, 10-8
recording

keystroke, 7-27
redefining softkeys

with User {BEGIN), 7-22
reduce number of measurement points, 5-5
reduce receiver noise floor, 5-11
reduce the amount of averaging, 5-56
reducing mismatch errors, 5-17
cing ‘hoise, 5-13

reference markers, 4-26
reference position, 4-48

, 2-9, 9-61

reference signal, 3-4
external, 8-5, 10-14
reference tracking, 4-49

, 4-48, 4-49, 8-61
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reference tracking, using limits with, 4-41, 4-47
reference tracking, using markers with, 4-47
reflection
calibration example, 3-25
fermula, 3-28
‘ l'ect.ion', 9-61
reflection calibration, 6-13
reflection measurement
calibration, 3-26°
reﬂectlon measurements 3-24-29

renaming a file, 4-69
requirements
electrical and environmental, 1-4

resbéﬂée and isolatior calibration, 6-12
responge calibration, 6-11, 9-62
response errors frequermy 6-4

restrictions
HP-IB, 8-8
return loss, 3-29
RF connectors, 8-13

RF ﬁ?& off, 0-65
RF power ‘out
setting, 2-8
rippie, marker limit test, 4-37
\ 965

rpg knob, 8-16
RS-232 (serial) port, 1-11, 479, 4-81, 8-10
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§ safety information, 11-3
safety Warnmgs 11-3

SZ urata.on 9.66
Save ASGII 9.66

Save AUTOST, 066
save deﬁnztzon! 4-65

saving a cahbratlon 4-65
saving and recalling measurement results, 4- 62
saving data, 4-64

, 2-5, 0-67

selector switch
veltage, 8-24
serial port, 1-11, 4.78, 4-81, 7.61, 8-10
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Set.Minute, 970
Sey” I‘Ion%h 971

Set Pen Numbers 971
eztmg HP-IB addresses 1-15
setting the line voltage, 1-4
sei‘{mg u;} t‘.he anaiy‘zer 1-10

sh]ft, spurs 5-14

shipment contents, 1-3
shipment weight, 10-16
shlppmg msbmcmons 11 5

.Shnw Slze' 9- 72

SICL, 7-18

signal detection, 3-6

mgnal pur;ty specifications, 10-7

smgle pmnt Hmits, 4-34
softkey auto-step, 7-28, 7-43
Softkey Auto-Step}}, 8-72
softkey redefinition

with User (BEGIN), 7-22
source harmonics, 10-8
scurce maich, 1G-3
Source Hatc‘__"'ﬁ 9.73
source power

entering, 2-8
source resolution, il
source specifications, 10-4

Span’, 2.7, 973

spec:lﬁcatmns 10-2-17
definition, 10-2
receiver, 10-8
source, 10-4
speed increase of sweep, 5-3
speed with hardeopy, 4-91
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974

standard deviation, 4-20

recalling, 7-46
static-safe equipment
part numbers, 1-8
statistical mean, marker limit test, 4-36
3 8, 4-20, 976
statistics, marker, 4-20
statistics, peak-to-peak, 4-37
Step., 9-75

, 27,975
] check, 9-5

Stop Power, 8-75
stop printer, 9-4
storage conditions, 10-16

string

message, 7-20
strings

learn, 7-48

increase start frequency, -3
increasing , 5-3

reduce averaging, 5-5

reduce number of points, 5-5

turn off aiternate sweep, 5-7

turn off spur avoidance, 5-8

use auto mode, 5-4

_view single measurement channel, 5-6

9.76
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line power, 8-17
_Ine voltage selector, 1-4
. Switchiug Tes

276

symbols and markings
instrument, 11-5
; : cobioh

synchronization

of external monitor, 4-100
synchronization, menitor, 4-100
sync-on-green, 4-100
system

automated, configuration, 7-5
systematic errors, 6-3
system bandwidth, 5-11
SHys apdyidth, 9-77
systern bandwidth change, 5-14
system bandwidth, how it works, 5-11
}Systém_._.ﬂb’:t_i_fi L, 877
System Contro:
systern impedance, 3-10
system lock-up

how to recover, 0.58
(SYSTEM OPTIONS], 9-77
systemn performance, 10-2
ifications, 10-2

9.76

optimizing measurements, 5-2
temperature conditions, 10-16
ternplate

kevooard, 7-32
testing with limit Hnes, 4-29
test pattern, 4-100

theory

measurement, 3-3-10
throughput

of an autormated system, 7-12
time, 4-57

disk access, 7-47
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top
measurement systerm, 7-5
Tquchsh_one 4-67

trace noise, 10
activate averaging, 5-13
change systemn bandwidth, b-14
eliminate receiver spurious responses, 5-14
factors, &-13
reduction, 513
Track Frequ
tracking, 4

marker, 5.7

Track Peak, 4-48, 5-80
track peak point, 4-48
transmission
formula, 3-22
transmission calibration, 6-11
transmission measurement
calibration, 3-19
transmission measurements, 3-18-23

Tr

transporting mst
trigger
external, 8-5

TTL signals, 7-35
type-F connectors, 6-17
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U wuncertainty
measurement, 10-11
unpacking the analyzer, 1-3
unrec 9-58

User BEGIN, 3.17, 7-22
 default program, 7-24
User BEGIN -on OFF, |

Back Porch, 4-100, 983
Frit Porch, 9-83

vertical seale, how to sst, 9-7

VGA monitor, 4-98, 811

VIDEO QUT CCLOR VGA connector, 8-11
VIDEO OUT connector, 1-11, 10-15

i ingle measurement channel, 5-6

tile RAM Disk, 9-84
volatile settings, 12-13
voltage requirements, -4
voltage selector switch, §-24

W warning definition, 11-3
warranty, 10-18
ight, 1016

wide bandwidth, 5-11
writeablte ports, 7-38, 7-65
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X X, 986
x-axis annotation, 4-57
Yon/XotE, 080
/Y., 9-86

Y ¥, 087
y-axis annotation, 4-58

7 zeroimg detectors, 6-15
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