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Certification

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

Regulatory Information
The regulatory information is in the User’s Guide sapplied with the analyzer.

Safety, Warranty, and Assistance
Refer to Chapter 9 for information on safety, warranty, and assistance,

How to Use This Guide

This guide uses the following conventions:

This represents a key physically located on the instrument.

This indicates a “softkey,” a key whose label is determined by the instrument’s
firmware, and is displayed on the right side of the instrument’s screen next to .
the eight unlabeled keys,

Screen Text  This indicates text displayed on the instrument’s screen,

This guide contains servicing information for the following
instruments:
s HP 8711C
m HP 8712C
m HP 8713C
=m HP 8714C
m HP 8730A

Note Servicing information for the HP 87030A tuner test set is included in a separate
manual.
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Performance Tests

This chapter is divided into three parts:

m the system specifications summary,

m performing the operator’s check, and

w instructions for using the analyzer performance fest software.

The operator’s check can be used as a quick 80% confidence test. The only equipment required
for this check is a type-N cable and a good qguality 500 type-N load {754 for the HP 8730A or
Option 1EC analyzers).

The performance tests will verify that the analyzer meets its published specification with
greater than a 95% confidence level. The performance tests are completely automated. The
performance test software is written for an HP 9000 Series 200, 300, or 700 computer (or
equivalent), P BASIC 5.1 or greater. However, it will also run on a PC system with an BP
BASIC language processor card (HP 82324B or equivalent). There are no manual tests provided,
nor are any test record cards provided.

Note If you would like to order the analyzer performance test software (p/n
08712-10017), contact your nearest Hewlett-Packard sales or service office. See
Table 9-1 in the “Safety, Warranty, and Assistance” chapter,

Note There is also a version of this program that will run on a PC without an HP
BASIC language processor card (see Chapter 7, “Parts List”). This program
requires the use of HP BASIC for Windows® (E2060B}), a separate program,
and an HP-IB interface card . Operation is essentially identical to that
described for an HP workstation computer.

Results of the automated performance tests can be printed out at any time. They include all
specifications, limits, and uncertainties. Although no manual test is provided, each test is
described in enough detail below to allow a knowledgeable technician to perform all needed
fests in an gccurate manner.
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System Specifications Summary

The specifications and characteristics in this section describe the system performance of the
analyzer. These specifications are valid only after the analyzer has been turned on and allowed
to warm up for at least one hour.

This section is a summary of the full System Specifications. For a complete listing of the
analyzer’s specifications, see “Specifications and Characteristics” in the User’s Guide.

Specifications (indicated by boldface type) describe the analyzer’s warranted performance
over the temperature range of 25°C # 5 °C, unless otherwise stated.

Supplemental characteristics (indicated by italics) are typical, but nonwarranted parameters,
intended to provide information useful in applying the analyzer.

Measurement Port Specifications

The following specifications describe the residual system uncertainties. These specifications
apply after a user enhanced response calibration has been performed and within an
environmental temperature range of 25°C £5°C, with less than 1°C deviation from the
calibration temperature.

Directivity and Source Match

Directivity
HP 8711C/12C/13C/14C/30A 40 dB
Source match
HP 8711C/12C/13C/14C/30A 30 dB
Load Maich
HP 8711C/12C/30A
300 kHz to 1000 MHz 20 dB
1000 kHz to 1300 MHz 18dB
HP 8730A Only
10 MHz to 100 MHz 30 dB
HP 8713C/14C
300 kHz to 1300 MHz 20dB
>1300 MHz to 3000 MHz 18dB
Source Specifications
Frequency
Range
HP 8711C/12C/30A 300 kHz to 1300 MHz
HP 8713C/14C 300 kiz to 3000 MHz
Accuracy
+5 ppm at 25 °C +5 °C
<1 Hz at 10% change in line voltage
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Output Power

Level Accuracy?
HP 8711C/12C/13C/14€
: +1.0 dB

+1.5 dB (Option 1EC, 750)
+2.0 dB (Option 1E1, Attenuator}
43.0 dB (Options 1EC and 1E1)

HP 8730A
+3.0 dB

1 All power characteristics for HP 8713C/14C analyzers with Option 1BEC (759 ports) are typical above 2000 MHz.

Maximum Test Port Power

Frequency HP 8711C/12C (Std) HP 8730A HP 8713C/14C (Std)
<1000 MHz +16 dBm?! +12 dBm +10 dBm!
>1000 MHz +13 dBm! +9 dBm +10 dBm!

1 Subtract from the above maximum leveis the sum of: 3 dB for 75{ (Option 1EC), 1 dB for internal aftenuator
{Option 1E1), 2 dB for AM delay (HP 8711€/12C Option 1DA/1DB), and 4 dB for AM delay (HP 8713C/14C
Option 1DA/IDE).

Source Harmonics

Frequency HP 8711C/12C/30A HP 8713C/14C
<1 MHz <—20 dBc <—30 dBc
>1 MHz <-30 dBc <-30 dBc

Stgral Purity
Parameter HP 8711C/12C/30A HP 8713C/14C
Nonharmonic Spurious
>50 kHz from carrier
<1 MHz <—20 dBc <—30 dBc
>1 MHz <—30 dBc <—30 dBc
<50 kHz from carrier . <—25dBc «<~25 dBc

Receiver Specifications

Frequency Range
Type of Detection HP 8711C/12C/30A BP 8713C/14C
narrowband 0.3 to 1300 MHz 0.3 to 3000 MHz
broadband 10 to 1300 MHz 10 to 3000 MHz
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Typical Frequency Response (broadband)

HP 8711C/12C/30A

HP 8713C/14C

+0.5 dB

+1.0dB

Total Power Accuracy (broadband)

Tvtal Power Accuracy = Absolute Power Accuracy + Fregquency Response

Dynamic Range (Narrowband)

Frequency | HP 8711C/12C | HP 8711C/12C/30A | HP 8713C/14C | HP 8713C/14C
(500) (75%0) (500) (75()
<b MHz >60 dB >57 dB >100 dB >97 dB
>5 MHz >100 dB >97 dB >100 dB >97 dB

Maximmum Input

Type of Detection

HFP 8711C/12C/30A

HP 8713C/14C

broadband?

narrowband?

+10 dBm
+16 dBm

+10 dBm
+ 16 dBm

1 £0.5 dB compression

2 at 0.55 dB compression

Abso lute Power Accuracy (broadband)

Absolute Power Accuracy (broadband) at 30 MHz

.4?

2.0
L]
1.5
.
5]
z
T
e 1.0
e
313
55 4
0.5 .
o
+16 10 o] -10 -20 -30 -40 .45 -5O
Input Power {dBm)
Legend
50 ONIM es— “esearasa?S0hm
{Option 1EC}
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Dynamic Accuracy (narrowband)

Dynamic Accuracy (harrowband) at 30 MH2

Reference Power lLevel: -20 dBm

: i
2.5 ¥
F i
f
~ 2 }
% ]
- {
2 1.5
‘a 'I
1
P4
0.57 S ?'/
% /
81 ”
i 1 E ¥ H P T L] 3 1 1 1 T T 3 P
#10 ¢ 0 20 3  -40 50 66 70 -80 g0 100

input Power Level: {dBm)

Legend
HP 87 BC/T AT mummm———

— e e HP 8711C/12C/30A

System Specifications

s6é12¢

Trace Noise (Transmission, 0 dBm, excludes frequency response)

Parameter HP 8711C/12C/30A HP 8713C/14C
medium IF bandwidth! +0.2 dB +0.2 dB
narrow IF bandwidth? +0.1 dB +0.05 dB
1 3700 Hz
2 250 Hz
Performance Tests
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Performing the Operator’s Check

The operator’s check should be performed when vou receive your analyzer, and any time you
wish o be confident that the analyzer is working properly. The operator’s check does not
verify that the analyzer is performing to specifications, Its purpose is to provide you with a
high degree of confidence that the analyzer is performing properly if it passes.

The operator’s check consists of the following: making a transmission measurement with the
cable that was supplied with your analyzer, making a reflection measurement with the same
cable, and making a measurement with a 500 (or 75} termination. Use a known-good load,
such as one from calibration kit HP 85032B/E (500) or HP 85036B/E (750},

Caution The preset power level is user-definable. When pressing (PRESET), change the
power level to 0 dBm if necessary.

Caution If you have an HP 8730A, please read the following information carefully.

The operator’s check, non-automated adjustment procedures, and
troubleshooting procedures all require the HP 8730A tuner analyzer to have the
same preset state as a standard network analyzer. Instead of using the
key, press the following keys to change the preset state of the HP §730A tuner
analyzer to the preset state of a standard network analyzer:

(SYSTEM OPTIONS)
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Make a Transmission Measurement

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

ANALYZER

(080 o0
g

10

RF OUT

.....

Figure 1-1, Equipment Setup for Transmission Measurement

2, Press (see the cautions on page 1-6) (SCALE) (1) (ENTER}

3. Verify that the data trace falls within £0.5 dB of 0 dB. See Figure 1-2 for a typical
HP 8713C/14C result. The HP 8711C/12C/30A should look similar, but end at 1300 MHz,

i Transmission Log Mag 0.4 dB/ Ref .00 d3
bz, 0f f
dB
A
e
.2
+ 0.5 ond
- h\'r\*’\/\,,
) } J»”\J’\f\_«\
2 /\/\/\/\/\;\/\/\/"‘\1
-.3
-.4
Abs
Start 0.300 MHz Stop 3 000 .000 MMz
poth3b_c

Figure 1-2. Typical HP 8713C/14C Transmission Measurement
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Make a Broadband Power Measurement
1. Leave the cable connected to the analyzer.
2. Press SCALE) (1} (ENTER).

3. Verify that the data trace is within £2 dB of 0 dBm. See Figure 1-3 for a typical
HP 8713C/14C trace.

P Power Log Mag 1.0 dB/ Ref¥ 0.00 dBm
Dp: off
g8m
4
3
2
i
trng b
R Pan ’\/\/'\,/\\/\\
-1 e ]
-
-3
-
Abs
Start 40.000 MHz Stop 3 000.000 MMz

Figure 1-3. Typical HP 8713C/14C Broadband Power Measurement
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Make a Reflection Measurement

1. Leave the cable connected to the analyzer.

2. Press (see the cautions on page 1-6)

3. Verify that the data trace falls completely below —16 dB. See Figure 1-4 for a typical
HP 8713C/14C trace.

Results
must fali
below
this line

-16dB

pi: Reflectd
>2: Off

an

Log Mag

10.0 dB/ Ref 0.00 dB

das
40

30

A

it

- Chw

i

Xl -1ig

=20

ATNAVANEA

-30

i

P
{

et
o
- 40
Abs y #

o gl
a.,\
=]

Start 0.300

Mhiz

Stop 3 000.000 MHz

po634b ¢

Figure 1-4. Typical HP 8713C/14C Reflection Measurement
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ANALYZER
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Figure 1-5. Connect the Load

4. Disconnect the cable and connect a known good load to the RF OUT port as shown in
Figure 1-5.

5. Verify that the data trace falls below —30 dB. If the data trace is off the screen, press
- and the (J) key until the trace moves up onto the screen.

This concludes the Operator’s Check. However, further confidence can be obtained by
performing the following:

= Measure a known filter to verify that its measured response is the same as is expected.
(A 175 MHz filter is supplied with the HP 8711C/12C/13C/14C.) Verify both the frequency
accuracy and noise floor.

» Check broadband response with filter using conversion-loss mode (same as B*/R*).

m If the analyzer’s frequency accuracy is critical for your application, verify a CW frequency
using a frequency counter. Verify to £.005% accuracy (for example, + 2500 Hz at 500 MHz).
Ensure that the analyzer is placed in trigger-hold mode (press
measure frequencies. ' .

If the Analyzer Fails the Operator’s Check

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

If your analyzer does not meet the criteria in the operator’s check, your analyzer may
need servicing. Have a qualified service technician check the analyzer or contact any
Hewlett-Packard sales or service office for assistance. Refer to Table 9-1, “Hewlett-Packard
Sales and Service Offices” in Chapter 9, “Safety, Warranty, and Assistance,” for the nearest
office.
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Instructions for Using the Analyzer Performance Test Software

Introduction

The performance test software, HP part number 08712-10017 (LIF) and 08712-10018 (DOS), is
designed to automate all the performance verification tests for the HP 8711C/12C/13C/14C,
and HP 8730A as well as the required automated fractional-N spur adjustments. It will test all

option combinations, including both 50 @ and 75 © versions {only the 75 {2 versions apply to the
HP 8730A).

An HP 8000 Series 200/300/700 (or equivalent) computer with BASIC 5.1 or greater is required
to run the LIF version of the software. However, it will also run on a PC system with an HP
BASIC language processor card (HP 82324B or equivalent). The DOS version will run on any PC
compatible computer that has HP BASIC for Windows installed and an HP-IB interface card,
HP BASIC for Windows is a separate product which may be purchased as HP model number
E2060B. Operation under either platform is nearly identical.

Note This program cannot be used to test an HP 8711 A or any HP 871xB. To test an
HP 8711 A, order HP part number 08711-10011. To fest an HP 871xB. order
HP part number 08712-10011. Both of these programs are in LIF format only.

Note All the data files and configuration files used in this program are compatibie
with the previous HP 871xB version of this program (HP part number
08712-10012). Tt is not necessary to regenerate or modify any of these files. If
you are adding this program to the same directory as the HP871xB software,
only the main program file (CAL871XC) need be transferred.

The performance test software is provided on a single disk. You can run the program directly
from the disk, although it is recommended that you run it from your system’s hard disk for
best perfermance. Generally, the program can be stopped, reset and re-run with little or no
loss of data. The LIF version program will operate on a LIF-based system, or an SRM/HFS
environment. The DOS version is limited to DOS environments.

Operation is a simple menu driven system with some softkey selections. For ease of use, the
(RETURN{ENTER J(EXECUTE } key can always be used as softkey #1. the most frequently used
key.

Note All necessary instructions and test setup diagrams are contained within the
program.

A disk file is generated for each analyzer, and the results of each test are stored in that file,
This file is updated after each test so that results will not be accidentally lost. A printout can
be obtained for any previously tested analyzer

Estimated Time

Before running the performance tests, turn on the anaiyzer and allow it to warm up for one
hour. Performance test times are kept to a minimum, allowing analyzers to be fully tested
within one hour after the initial warm-up.
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Note When testing an HP 87304, the HP 87030A tuner test set should be
disconnected. Ignore any error messages indicating that the analyzer cannot £
communicate with the test set. :

Equipment

Besides a computer, printer, RF cables, BNC cables, HP-IB cables, and adapters, Table 1-1 lists
the equipment that is required to test and adjust the analyzer,
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Table 1-1.

Required Equipment for the Adjustments and Performance Tests

Description HYP Model # 500 STD 754 Notes
ADJ PERF | ABJ PERF

Function generator HP 8116A - X X No substitute

Power meter HP 4378, HP 438A X X X Do not use an HP 436A.

Power sensor, 508 HP 8482A X X X X

Power sensor, 75{ HP 8483A - - - X

Low power sensor HP 8481D X - X - For the HP 8730A or Option 1E1.

Cal kit type-N 500 HP 850328 Opt 0011 X X : -

Cal kit type-N 75Q HP 850368 - - X X

External 10 dB step HP 8496A/G - X - X

attenuator

Attenuator/switch HP 11713A - X - X Needed for “G” version external

driver 10 dB step attenuators only

Spectrum analyzer HP 8560 series, X X X X |Others may be substituted,

HP 85668 optional for adjustments

20 dB attenuator 508 | HP 8481A/B/C Qpt 020 X X - - Required for adjustments only if
analyzer does not have an
internal attenuator installed.

20 dB attenuator 750 |0955-0768 - - X X See note for 20 dB 50{} attenuator.

10 dB atteruator 508 | HP 8401A/B/C Opt 010 X - - - May not be required for
HP 87130/14C

6 dB attenuator 500 HP 8491A/B/C Opt 006 - X - -

3 dB attenuator 508 HP 8491A/B/C Opt 003 - X - -

3 dB attenuator 758 0955-0765 - - - X

Power splitter, 5012 0955-0751, 11667A - X - -

Power splitter, 750 GOB5-0752 - - -

Minimum loss pad (2) |[HP 11852B " - X X | One needed for adjustments,
two for performance tests.

Frequency counter HP 5342/3A, 535608 - - - - May not be required.s

Precision cable 500 8120-4781 X X X X

Precision cabje 750 8124-2408 - “ X -

Service kit 08712-60012 X - X -

1 An HP 850328 Option 001 is a subset of the standard HP 85032B. This eliminates four 7-mm adapters that are not
needed, resulting in a significant cost savings.

2 The T5Q 20 dB attenuator can be substituted with two minimum loss pads and a 500 10 dB attenuator. NOTE: a set
of 751 attenuators {3,6,10,20 4B) is available as HP 88213A.

3 The frequency counter is useful when very accurate frequency measurements are needed. However, if you are
using & synthesized spectrum analyzey, the frequency can be measured by using the network/tuner analyzer (thus
eliminating another piece of equipment). Note that the frequency measurement using a spectrum analyzer will not
be quite as accurate as a frequency countey, but it is sufficient in most cases.
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File Structure

The program disk contains several different files in addition to the main program file. The
following list describes the files found on the performance test software disk.

CAL871XC

Cfg_xoxxx

P1D_xxoxx

P2A _xxxx

P3A_xxxx

Stp_xxax

Pd5_xomex

Pd7_xxxx

d11Cxxxx

CurrDUTx

INSTALL

This is the main program file.

This is the configuration file. The variable xxxx represents any user-defined
name or D1t (default). This file contains all the configuration set-ups for the
program such as:

= file directories and paths

= test equipment serial nambers
= HP-IB addresses

= types of test equipment

= other optional choices

If more than one configuration file exists on the disk, the program will prompt
you to select a specific configuration file to load. If none exists, the program
will create a default file.

The cal factor file for the HP 8481D sensor. The variable xxxx represents the
last four digits of the HP 8481D or HP 8484A sensor’s serial number.

The cal factor file for the HP 8482A sensor. The variable xxxx represents the
Iast four digits of the HP 8482A sensor’s serial mamber,

The cal factor file for the HP 8483A sensor. The variable xxxx represents the
last four digits of the HP 8483A sensor’s serial number.

The actual attenuation values for the external 10 dB step attenuator. The
variable xxxx represents the last four digits in the attenuator’s serial number.
Attenuator values are measured at 30 MHz on an accurate system (such 3s an
HP 8802A Option 050).

The actual value of the 20 dB 500 attenuator as measured by an accurate
system. Values are attenuation versus frequency. The variable xxxx represents
the last four digits in the attenuator’s serial number.

The actual value of the 20 dB 750 attenuator as measured by an accurate
system. Values are attenuation versus frequency. The variable xxxx represents
the last four digits in the attenuator’s serial number.

The data file that holds the analyzer’s test results (in this case an HP 8711C).
The variable xxxx represents the last four digits in the analyzer’s serial
number. The file “d12Cxxxx” holds data for an HP 8712C, “d13Cxxxx” for an
HP 8713C, etc.

The data file that holds the test results of the most recently tested analyzer
regardless of model or serial number. The variable x can represent any
character O to 9.

This program is not needed but will help speed the instailation of the LIF
version program. It will automatically copy the required files into the desired
location.
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Note Several data files are present on the disk with the “xxxx” suffix, These are
default files that allow operation of the program with NO correction factors.
The values in these file are nominal values. For example: 100 percent for all
sensor cal factors; 20 dB for the 20 dB attenuators; 10.00, 20.00, 30 ... dB
for the external step attenuator, and so on. This is provided as a convenience
only to demonstrate or learn about the program. The default configuration file
will access these files if no user-defined serial number is specified, A warning
message will be displayed if the program is using these default files.

Configuration File

The configuration {config) file is the file that customizes this program for your usage. It contains
specific information for your setup. Some of the items contained in this file include:

m the HP-IB addresses of all the test equipment

m the HP-IB address of the analyzer under test

m the model numbers of the test equipment

® the serial numbers of sensors, fixed attenuators, and the external 10 dB step attenuator
m the disk drive locations {path and directories)

m other items specific to your setup

Ideally, only one configuration file should exist on the program disk so that the program
will automatically load only that file, However, it is possible to have several configuration
files stored on the same disk. In this case, the program will list all of the available files and
prompt you to select one. This is useful if more than one setup is commonly used or if one
performance test software disk serves several workstations.

Getting Started

Caution Make a copy of the performance test software disk for day-to-day use. The
master copy should remain stored in a safe place. This will decrease the
likelihood of damage to the master disk.

Note The DOS version, which is used in conjunction with HP BASIC for Windows,

requires the proper set up of the HP-IB interface card and drivers. This
document assumes that users are familiar with HP BASIC for Windows — that
it is running and has been properly installed and configured.

First, find all serial numbers of the calibration devices required, such as external step
attenuators, sensors, and fixed attenuators for both 500 and 754 devices (if applicable). Verify
the HP-IB addresses you will be using, as well as the mass storage directories and locations.

If you plan to operate this program only from the supplied floppy disk, insert the disk into the
computer’s disk drive and skip step 1 next.
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Performance Test Software Installation

1. To install this program to the hard drive: either copy all files (except “INSTALL") to the hard
drive, or load and run the “INSTALL” program. The INSTALL program will automatically
copy all required files to your specified destination drive or directory (HFS, SEM or LIF
format). The INSTALL program is only contained in the LIF software version.

Note Any directory name used must be less than 80 characters long, and preferably
less than 60 characters, for best visibility.

2. Set the computer’s “Mass Storage Is” (MSI) command to the directory or drive location of
the main program file (CAL871XC).

3. Load and run thzs program. The program will display the initial screen with the software
part num ion date and current time/date. If the current time or date is incorrect,

select the softkey to set it.

4. Press Remember, the key can also be used as softkey #1.

5. Press o enter the configuration screen.

This menu allows you to enter all the specific information that pertains to your particular
configuration (such as test equipment, addresses, and serial numbers). The configuration
file’s selection descriptions and their initial default values are listed below,

Configaration Menu
In this section, the default values for the parameters listed in bold type appear in parenthesis,

The analyzer’s HP-IB address (716). The first selection is the analyzer (DUT) HP-IB address.
Please note that this is the only address that has both the Interface Select Code (ISC) and the
device number associated with it. This address can be any valid address with any valid I1SC.
The ISC does not have to be the same as all the other test equipment {which must be all on the
same ISC). Generally the full address for the DUT is set to either 716 or 816. This also sets the
I8C to 7 or 8 respectively. The factory default HP-IB device address for the analyzer is 16.

The ISC for the test equipment (7). The second selection is the ISC for all the associated test
equipment. This is generally 7 or 8 and may be the same as that for the DUT

The power meter model number (HP 437B) and address (13). The next two selections are
for the power meter model number and address.

Caution The program will accept the HP 436A power meter as a valid selection, but it is
not recommended or supported and may cause the program to halt execution.

The spectrum analyzer (HP 8566B) and address (18). Next is the spectrum analyzer
selection. Any of the listed models will suffice, but keep in mind that if you do not use a
frequency counter, then the spectrum analyzer must have high degree of frequency accuracy
since it will be used as the frequency counter,

The function generator model number (HP 8116A) and address (14). The next selection is
for the function generator and address. The HP 8116A is the only valid selection at this time.
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The attenuator switch driver model number (HP 11713A) and address (28). Next is
the attenuator switch driver selection and address. At this time, the only two choices

are the HP 11713A and ‘NONE’. If ‘NONE’ is selected, the program will prompt you to
manually set the external 10 dB step attenuator each time it needs to be changed. Since
this is inconvenient, the use of an HP 11713A with a HP 8496G model attenuator is highly
recommended.

The frequency counter model number (HP 5342A) and address (02). The frequency counter
model number and its address are next. If ‘NONE’ is selected, the program will use the
spectrum analyzer to measure frequency accuracy.

The voltmeter model number (HP 3456A) and address (22). While the voitmeter and
address are next, they are not currently used by this program.

The printer address (01). The printer address is next. No model number is needed here;

all HP-IB printers shouid work equally well. For the DOS version, entering any valid number
except 10 will direct the output to the attached HP-IB printer. Selecting an address of 10 will
re-direct the output to the defined Windows default printer. Typically this will be a printer
attached to the computer’s parallel port or a networked printer.

The program directory and the mass storage unit specifier (the current MSI device). The
program directory and Mass Storage Unit Specifier {(MSUS) are next. These should point to the
location of the CAL871XC program and all of its required data files (all the files contained on
the disk). If you are running this program from a floppy disk, the program directory entry
should be blank. If using an HFS or SRM system, the entire directory name should be entered
here (e.g. /TESTS/ANALYZER/NETWORK/8713C). The entire length must be less than 80
characters (preferably less than 60 for easier viewing). The MSUS, which indicates the physical
address of the disk drive, also has an 80-character limit. For the DOS version, this is typically
just the drive letter (for example, C:}. When the program is first run, the default will be the
current MSI device,

The data directory and MSUS. The next two entries are the data directory and MSUS. These
should point to the location where the results of each DUT will be stored (if applicable). The
data directory and MSUS are otherwise similar to the program directory, including the defaults.

The sensor’s, external 10 dB step attenuator’s, and fixed attenuator’s (pad’s) serial
numbers {xxxx). Six of the next seven entries will contain the LAST FOUR digits of the serial
numbers for the power meter sensors, the step attenuator, and the 20 dB attenuators. This
allows the program to load the proper correction values for each device.

The disk contains files that match these default serial numbers (xxxx}, but the correction data
contained within these files is invalid (e.g. 100 percent for all sensor cal factors). This allows

the program to be run for experimental or training purposes only. As a precaution, a warning
message will be displayed if a default file is loaded.

The step attenuator’s 40 dB card selection (8). One of the next selections is the 40 dB step
section. The HP 8496G step attenuator contains one 10 dB section, one 20 dB section, and two
40 dB sections. This step specifies which of the two 40 dB attenuator card sections of the HP
8496G step attenuator is to be used; section 3 or 4. Enter the value (8 or 4) for which you have
calibration data.

For example, when the step attenuator was calibrated, one of the two 40 dB sections

was selected for the 40, 50, 60, and 70 dB attenuation value. The data corresponding to

the selected 40 dB section must be input to ensure valid measurement data when using
attenuations of 40 dB or greater. For purposes of identification, section 3 of the attenuator is
the section that is engaged when button #3 or #7 of the HP 11713A is lit.

This entry is not applicable if you are using a manual attenuator.
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The beeper (on). The last selection will suppress or enable the beeper, as desired.

The current DUT file suffix (1). This file, “CurrDUTx,” contains the test-result data of the
current device under test. Up to ten different file names can be specified. This allows multiple
users to operate from one system storage medium, such as an SRM environment. This entry
can be ignored for single-user applications.

6. Once all desired changes have been made, the program will ask if you want to store the
data just entered. A specific 4-character file name suffix can be provided if more than one
configaration is required. Leaving the file name blank will result in the default file name of
“Cfg_dfit.” If the program finds only one config file, that file will be loaded automatically.
If more than one is discovered, the program will list the file names found and allow you to
choose one. At this point the program will also ask you if a hardcopy printout is desired.

7. After the config file has been generated, the proper data files containing the correction
values must be generated. Press You will be shown a list including:

m 3 sensors
m an external 10 dB step attenuator
a two 20 dB attenuators (pads)

You will need to enter the correction data for every piece of test equipment included in this
list that you will be using to test the analyzer. Select the desired item.

Sensors. All sensors require both frequency and cal factor data. Frequencies must always
be in MHz and cal factors in percent. The first entry requested will be the last four digits of
the serial number. The computer will search for a current configuration file containing this

information. If one is present, the program will query vou to either view or edit the old values.

Assuming you are editing the data, the 50 MHz reference cal factor will be requested next.
This value must use percent as its units and be within the range of 50 and 150 percent.

After the cal factor is entered, the program will request that all frequency/cal factor pairs be
entered.. You must start with the lowest frequency for which you have data and sequentially
enter higher frequencies until done. Each entry must consist of both a frequency in MHz and
the cal factor in percent, separated by a comma {e.g. 500, 98.6). Each frequency entered
must be higher than the previous entry. These cal factor values must be between 75 and 125
percent. If a mistake is made, you can back up one entry and re-enter a value by entering a
negative frequency. If you accidentally enter only the frequency (instead of a frequency/cal
factor pair), the computer will wait for the cal factor to be entered; however the only prompt
will be 2 “?”,

Each entry is shown on the CRT. When all entries are completed, enter “0,0” to exit the data
entry portion of the program. At this point the program will re-display all values entered and
ask if you want to store them.

Note Even if you find a mistake, it will be easter to answer yes, then go back and
re-edit the values, otherwise you will have to re-enter all values again.

20 dB Attenuators (Pads). A procedure similar to the sensor data entry procedure previcusly
described is used to enter the frequency/attenuation values for the 20 dB attenuators. Valid
entries for the 20 dB attenuator range from 17.5 to 23.5 dB.

External 10 dB Step Attenuator. Step attenuator data is only measured at 30 MHz so only
one value needs to be entered for each nominal attenuation step. All values are relative to the

0 dB setting, which is defined as zero (i.e. the program does not care about insertion loss at the
0 dB setting).
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Valid entries are within 3 dB of the nominal attenuation setting. The program will request data
up to 110 dB of attenuation.

Using the Program

Note Remember that the (RETURN W{ENTER)/(EXECUTE ) key can be used as softkey #1.

When the program is first run, the initial information screen is presented. This contains the
program name, revision number, date and other miscellaneous information. You are presented
with four softkey choices:

allows you to set the time and date. If the date has never been set, the program
will force you to enter if regardless of whether or not this softkey is pressed.

will present some very brief instructions and other information.
will terminate the program,
- will continue execution of the program and proceed to the main menu.

Main Menu

The main menu provides seven softkey choices. An eighth choice may be displayed if you are
returning to this menu from the test selection menu.

allows you to define a particular configuration of test equipment, mass storage, and
P-IB addresses. This selection is described earlier in “Configuration File.”

allows you to select one of several configurations to choose from. If only one is
“automatically loaded without further confirmation. If several are available, you
are mstructed to select one.

allows you to enter correction factors for sensors, attenuators and
attenuators, See “Configuration File,” earlier in this chapter.

allows you to print or view test results from the current DUT or any
prevmusly tested analyzer, assuming the data was archived. You can also add comments or
correct any header information that was previously entered.

- will appear only after an analyzer has been tested. This softkey must be selected
before you begin to test another analyzer.

Note This is the only way that the program can tell that the analyzer under test has
changed. Once selected, this softkey selection will disappear, indicating that
the program is ready to search for a new analyzer model/serial number.

will display the current expected addresses of all required test equipment. In
ition it will allow you to chec