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Contacting Agilent

By internet, phone, or fax, get assistance with all your test and measurement needs.
Table 1-1 Contacting Agilent

Online assistance:

United States
(tel) 1 800 452 4844

New Zealand
(tel) 0 800 738 378

(fax) (+64) 4 495 8950

www.agilent.com/find/assist

Latin America
(tel) (305) 269 7500
(fax) (305) 269 7599

Japan
(tel) (+81) 426 56 7832
(fax) (+81) 426 56 7840

Asia Call Center Numbers

Canada
(tel) 1 877 894 4414
(fax) (905) 282-6495

Europe
(tel) (+31) 20 547 2323
(fax) (+31) 20 547 2390

Australia
(tel) 1 800 629 485
(fax) (+61) 3 9210 5947

Country Phone Number Fax Number
Singapore 1-800-375-8100 (65) 836-0252
Malaysia 1-800-828-848 1-800-801664
Philippines (632) 8426802 (632) 8426809
1-800-16510170 (PLDT 1-800-16510288 (PLDT
Subscriber Only) Subscriber Only)
Thailand (088) 226-008 (outside Bangkok) | (66) 1-661-3714
(662) 661-3999 (within Bangkok)
Hong Kong 800-930-871 (852) 2506 9233
Taiwan 0800-047-866 (886) 2 25456723

People’s Republic
of China

800-810-0189 (preferred)
10800-650-0021

10800-650-0121

India

1-600-11-2929

000-800-650-1101
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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 (NIST, formerly NBS), to the extent allowed by the institute’s
calibration facility, and to the calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard system product is warranted against defects in materiais and workmanship for a period
corresponding to the individual warranty periods of its component products. Computer and computer
peripherals are warranted for a period of 90 days. Instruments are warranted for a period of one year. During the
warranty period, Hewlett-Packard Company will, atits option, either repair or replace products which prove tobe
defective.

Warranty service for products installed by HP and certain other products designated by HP will be performed at
Buyer's facility at no charge within HP service travel areas. Outside HP service travel areas, warranty service will
be performed at Buyer's facility only upon HP’s prior agreement and Buyer shall pay HP's round trip travel
expenses. In all other areas, products must be returned to a service facility designated by HP.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all shipping charges, duties, and
taxes for products returned to HP from another country.

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

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WAR-
RANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
EXCLUSIVE REMEDIES

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

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the
back of this manual. BP24A.2




SAFETY CONSIDERATIONS

GENERAL

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

SAFETY SYMBOLS

Instruction manual symbol: the

A product will be marked with this
symbol when it is necessary for

the user to refer to the instruction

manual (refer to Table of Con-

tents).

7 indicates hazardous voltages.

Indicates earth (ground) terminal. -

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

WARNING

¢ caution

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice,
or the like, which, if not correctly
performed or adhered to, could
result in damage to or destruc-
tion of part or all of the product.
Do not proceed beyond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

SAFETY EARTH GROUND

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

BEFORE APPLYING POWER

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

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

SERVICING

WARNING

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

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

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

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

INTRODUCTION

This Service Manual is a complete guide to servicing the HP 8753A/B/C network analyzer or the
HP 8702A/B lightwave component analyzer alone orin a system. Itis partofa manual set, which
includes operating and programming information.

This manual contains information required to maintain, test, troubleshoot, and repair the ana-
lyzer. The rest of this section describes the organization of that information. This section also
includes the Table of Service Test Equipment, which lists the equipment (and its critical specifica-
tions) required to monitor or adjust the instrument.

ORGANIZATION OF SERVICE MANUAL

Tabs are used to divide the major sections of this manual. The names of the tabs following this
section, and the contents, are described below.

e Preventive Maintenance consists of routine tasks to be performed by the operator every six
months or more often, to ensure that the instrument is rmaintained in good working condition.

e On-Site Verification consists of two parts. System Verification is a procedure designed to
verify system-level error-corrected measurement performance. Known traceable stan-
dards are measured and compared with recorded data. This automated procedure is
contained in firmware internal to the analyzer, and requires a disk drive.

System Tests are efficient procedures designed to verify instrument performance not
rigorously checked by System Verification, above.

e Performance Tests are step-by-step procedures that verify certain individual performance
specifications of the analyzer.

e Adjustments provides instructions for adjustment and alignment of the instrument after
repair or replacement of an assembly. Some of the adjustments are semi-automated
procedures for altering correction constants (non-mechanical adjustments). The tab itself
illustrates how to set the A9 CPU jumper to perform these procedures.

NOTE: The next eight, blue-tabbed sections are the core troubleshooting sections.
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Troubleshooting and Block Diagram. The troubleshooting strategy is to systematically verify
portions of the analyzer, and thus narrow down the cause of a problem to the defective
assembly. This section is the first of a series of troubleshooting procedures. It checks the
operation of the analyzer independent of system peripherals, and suggests how to remedy
system probiems. The Operator’s Check is located in this section. The tab also illustrates
how to remove the instrument covers.

The Overall Block Diagram and Wiring List conclude this section.

Isolate Faulty Group is used after a problem has been shown to be in the analyzer. This initial
instrument troubleshooting section can be used equally productively on location or over the
phone to isolate the fault to one of the five functional groups in the analyzer.

Power Supply
Digital Control
Source
Receiver
Accessories

Each of the first four functional group sections above verifies its constituent assemblies until
the faulty assembly is identified. Accessories verifies external RF cables and calibration kit
devices.

Post-Repair Procedures contains the Table of Related Service Procedures. It is a table of
adjustments and verification procedures to be performed after repair or replacement of
each assembly. This is the last of the blue-tabbed troubleshooting sections.

NOTE: The following sections are, for the most part, reference material.

Service Key Menus documents the functions of the menus accessed from the [SERVICE]
softkey. These menus let the operator test, verify, adjust, control and troubleshoot the
analyzer. All internal tests and analog bus nodes are documented here. HP-IB service
mnemonics are included.

Error Terms can be powerful preventive maintenance and troubleshooting tools, besides
being the basis for accuracy enhancement. This section documents the access and use of
these internally-stored terms.

Theory of Operation explains the overall operation of the instrument, the division into
functional groups, and the operation of each functional group.

Replacement Procedures provides procedures to disassemble portions of the instrument
when certain assemblies are to be replaced. Cover removal is illustrated on this tab.

Replaceable Parts provides part numbers and illustrations of the replaceable assemblies
and miscellaneous chassis parts, together with ordering information.

Instrument History contains backdating information required to make this manual compati-
ble with earlier shipment configurations of the instrument.
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TABLE OF SERVICE TEST EQUIPMENT

The first part of Table 1, Service Test Equipment, lists all of the equipment required to verify,
adjust, and troubleshoot the analyzer and perform the operator’s check. The table aiso notes the
use and critical specifications of each item, and the recommended models.

Note that there are three different ways to test the performance of your analyzer. These are On-
Site Verification, Performance Tests, and Operator’s Check. The equipment required depends
on which of these three you choose to use to test your system.

In addition to test equipment listed in Table 1, the following tools are also required:

#1 and #2 Pozidriv screwdrivers.

Fiat-blade screwdrivers — small, medium, and large.
5/16 inch open-end wrench (for SMA nuts).

3/16 inch and 5/16 inch hex nut drivers.
Non-conductive and non-ferrous adjustment tool.
Needle-nose pliers.

Tweezers.

Anti-static work mat with wrist-strap.

T10 and T15 TORX drivers.
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Table 1. Service Test Equipment (1 of 3)

Instrument Critical Recommended Use'
Required Specifications Model
Series 200/300 No substitute HP 216, 226, 236, P.A
Controller (mass 220, 217, 310
storage as needed)
BASIC 3.0 or higher No substitute HP 98613A P.A
Operating System
Printer Raster graphics capability HP 2225A, 9876A, P,V.A
2671G, 82906A
Spectrum Analyzer No substitute HP 8566A/B P,A
Frequency Counter Frequency: 300 kHz-3 GHz HP 5386A, 5342A, P.AV
300 kHz-6 GHz for (Opt 006) | 5343A
Accuracy: 1 ppm
Transmission/ Frequency: 300 kHz-3 GHz HP 85044A P
Reflection Test Set Directivity: 30 dB
Power Meter (HP-1B) No substitute HP 436A, 438A P,A TV
Power Sensor Frequency: 300 kHz-3 GHz HP 8482A PATV
Power Splitters:
Two-way (2) Frequency: 300 kHz-3 GHz HP 11667A Opt 001 | OC.V,
PAT
Tracking between outputs: =0.5 dB
Output SWR: + 1.1d8B
Three-way Frequency: 300 kHz-3 GHz HP 11850C P
Tracking between outputs: +.25 dB
Output SWR: +1.1dB
100 dB Step Attenuator No substitute HP 8496A/G?
Attenuator/Switch No substitute HP 11713A2
Driver
Type-N Calibration Kit No substitute HP 85032834 P
Type-N 50 Ohm Return loss, >30 dB HP 908A PV
Termination (3)
Fixed Attenuators: Return loss: >32 dB
3dB Type-N HP 8491A0Opt. 003 | P
10dB Type-N HP 8491AOpt. 010 | P,AV
20dB (2) Type-N HP 8491AOpt. 020 | PAV,T
30dB Type-N HP 8491AOpt. 030 | PV
RF Cable Set No substitute HP 11851B P.A,
oC,T
RF Cables (2) 12” Phase matched HP 115008 A
HP-1B Cabies (5 max.) HP 10833A/B/D P,AV
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Table 1. Service Test Equipment (2 of 3)

Instrument Critical Recommended Use'
Required Specifications Model

Oscilloscope Bandwidth: 100 MHz; Accuracy: 10% any AT

DVM Resolution: 10 mv any

Coaxial Filter Passband: 800 MHz; Rejection: HP 360B

50 dB at 2.9 GHz

Tool Kit No substitute HP part number AT
08753-60023

Verification Kit No substitute HP 850298

7 mm Calibration Kit No substitute HP 85031B

7 mm Test Port Return No substitute HP 11857D V.P

Cables

Disk Drive CS80 protocol - SV only HP 9122 V,P,A

Type-N Connector Gage | Measurement uncertainty: <=+ 0.0002 in. | HP part number M

Kit 85054-80011

Synthesized sweeper® Harmonics: >-—25 dBc HP 8341A/B P

Flatness: +1.1dB
Power sensor® Frequency: 3 GHz to 6 GHz HP 8481A P
RF Cable =24 dB Return Loss (300 kHz to 2 GHz) | HP part number \
=22 dB Return Loss (2 to 3 GHz) 8120-4780 (P/O HP

11851B)

RF Interface Kit” No substitute HP 11889A v,T

interconnect Cable Kit” No substitute HP 11886A, HP VAl
11887A

Lightwave Source’” No substitute HP 834xx-series

Lightwave Receiver’ No substitute HP 834xx-series

BNC Cable HP part number P.A
8120-1840 or
8120-1839

Attenuator Drive Cable HP part number P
8120-2703

RF Cable HP 85131C/D A

S-parameter Test Set Frequency Range 3 GHz to 6 GHz HP 85047A A

Photometer® Tektronix J16 A

Photometer Probe® Tektronix J6503 A

HP 8753 and HP 8702
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Table 1. Service Test Equipment (3 of 3)

instrument Critical Recommended Use'
Required Specifications Model se
Mixer® RF, LO frequencies: 2 to 3 GHz Mini-Circuits P
ZFM-15
IF frequency: 400 MHz
Conversion loss: 7-8 dB
Function Generator® 10 kHz square wave HP 8116A, 3312A P
100 mV pp
Adapter? Type-N(m) to SMA(m) HP part number P
1250-1636
Adapters (2)° Type-N(f) to SMA(m) HP part number P
1250-1562
Adapter?® Type-N(f) to BNC(m) HP part number P
1250-0077

1.

W W N AW

. The performance test procedure uses the HP 8496G programmable attenuator with the HP 11713A attenuator driver,

. Minimum load specifications: >30 dB return loss, 300 kHz to 6 GHz.

. Other calibration kits such as the HP 85054 can be used if the default calibration kit is modified.
. Additional equipment required for HP 8753B/C.

. Additional equipment required for HP 8753B/C option 006.

. For use only with Lightwave Component Analyzer.

. HP 8753C and 87028 only.

. Only required for optional frequency offset mode performance test.

V - On-site Verification

OC - Operator’s Check

P - Performance Tests

A - Adjustment

T - Troubleshooting

M - Preventive Maintenance

or the HP 8496A manual attenuator. To calibrate the HP 8496G, send it to Loveland Instrument Division, 815 14th
Street SW, Loveland, CO 80537, ATTN: Standards Lab. Use a Customer Service Order form and request calibration
data at 30 MHz, in 10 dB steps from 10 dB to 100 dB; provide the segment actuation sequence (40 dB uses segment 4,
50dB uses 1 and 4, 60 dB uses 2 and 4, 70 dB uses 1, 2, and 4). The LID standards lab complies with MIL-STD 45662.
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Preventive Maintenance

—

Preventive maintenance consists of four tasks. It should be performed at least every six months
— more often if the instrument is used daily on aproduction line or in a harsh environment. Error
terms, for example, are more meaningful when checked more often but, again, instrument usage
should be the criterion. The tasks are:

Clean the glass filter (and CRT as-required).
Clean the fan filter (where applicable).
Check the front panel connectors.

Check the error terms.

CLEAN THE GLASS FILTER (AND CRT AS REQUIRED)

1. A gasket between the CRT and glass filter limits dust infiltration between them. Thus
cleaning the outer surface of the glass filter is usually sufficient. Use a soft cloth and, if
necessary, a cleaning solution recommended for optical coated surfaces: HP part number
8500-2163 is one such solution.

If, after cleaning the outer surface of the giass filter, the CRT appears dark or dirty or
unfocused, clean the inner surface and the CRT.

2. Remove the softkeys cover (a plastic cover through which the front panel softkeys pro-
trude): carefully insert a thin, flat screwdriver blade (or your fingernail) between the upper left
corner of the softkeys cover and the glass filter (see Figure 1). Be extremely careful not to
scratch or break the glass. Carefully pull the cover forward and off.
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- SOFTKEYS COVER

DISPLAY BEZEL |

™~

CAREFULLY INSERT A SMALL.
THIN, FLAT SCREWDRIVER
BLADE OR FINGERNRIL HERE.

L .
T~ SCREW (ONE OF
(i) HEMLETT 8753 ANALYZER TWO, BEHIND COVER)

Figurel. Removing the Glass Filter

3. Remove the two screws that are now uncovered.

4. Remove the display bezel assembly by pulling out the end that is now free and pivoting it
around its left edge until it is released.

5. Clean the CRT surface and the inner giass filter surface gently, as in step 1.

6. Allow the surfaces to dry and then reassemble the instrument.

CLEAN THE FAN FILTER

NOTE: Newer versions of this product do not use a fan filter. if this is the case, ignore the
following.

Clean the fan filter regularly. How regularly depends on the operating environment. Itis a good
idea to check it weekly and clean it as necessary.

Foliow these steps:
1. Turn OFF the analyzer and disconnect the HP-IB cables from the rear panel.

2. Remove the plastic fan filter retainer — use either a fiat blade screwdriver or your fingers to
pry it off; it should *‘pop”* off easily.

3. Clean the foam fan filter with a vacuum cleaner or shake it out thoroughly to remove the dust
and dirt. Clean fan filters are nearly transiucent.

4. Replace the fan filter and snap on the fan filter retainer.
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CHECK THE FRONT PANEL CONNECTORS

Visually inspect the front panel connectors. The most important connectors are those to which
the DUT is connected, typically the RF cable or test set connectors. But even the front panel
connectors of the analyzer should be checked. All connectors should be clean and the center
pins centered. Gage the analyzer connectors to confirm that the dimension is correct:

Front panel type-N (f) connector center pin protrusion: 0.201 to 0.207 inch

Also inspect and gage the connectors of the test set front panel, system RF cables, and
calibration kit devices. Gage part numbers are listed in Table 1 of the Service and Equipment
Overview section. Refer to the various manuals for center pin dimension specifications.

If the connectors are dirty or damaged, refer to the microwave connector care information in the
Operating Manual. This information details connector care techniques including cleaning and
gaging connectors, damage signs, making good connections, proper handling and storage.

CHECK THE ERROR TERMS

Error terms (E-terms or calibration coefficients) are an indication of the condition of the instru-
ment, its test set, calibration kits, and cables. When tracked over a period of time, error terms can
signal and identify system component and performance degradation. Error term comparisons
are best made with data generated periodically by the same instrument, test setup and cal kit (the
kit normally used with the analyzer). For this reason, generating error terms at the time of
installation and at regular intervals thereafter is recommended. The following procedure is
performed on an analyzer with an S-parameter test set.

A related recommendation is to establish a log book to store the error term plots and the results
of the yearly verification.

Perform a Full 2-Port Calibration

To obtain hard copy error term plots, connect a printer or plotter to the analyzer via an HP-IB
cabie prior to turning on the instruments.

1. Turnontheinstruments and press [PRESET] (HP 85047A: also press [FREQRANGE 6 GHZ])
[LOCAL] [SYSTEM CONTROLLER] to give control to the analyzer. Then press [[CAL]
[CALIBRATE MENU] [FULL 2-PORT] [REFLECTION] to begin the calibration.

2. a. Connectan opento port1and press [(S§11): OPEN].
b. Connect a short to port 1 and press [(S11): SHORT].
¢. Connect a load to port 1 and press [(S11): LOAD].

3. Repeat step 2 for S22 at port 2. Press [REFLECTION DONE] for the analyzer to calculate the
cal coefficients.
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4.

Press [TRANSMISSION]. Connect a single cable or cable pair, consistent with normal system
use, between ports 1 and 2. Press [FWD. TRANS. THRU] [FWD.MATCH THRU] [REV.TRANS
THRU] [REV.MATCH THRU] [TRANS. DONE].

Connect loads to ports 1 and 2 or the cables (consistent with normal system use). Press
[ISOLATION] [FWD ISOL’'N ISOL’N STD]. After the beep, press [REV ISOL'N ISOL’N STD]
[ISOLATION DONE] and then [DONE 2-PORT CAL].

Plot the Error Terms

6.

8.

Press [DISPLAY] [MORE] [TITLE] [ERASE TITLE] and use the knob and softkeys to enter the
serial numbers of the instrument and calibration kit, and the date. For exampie,
INST=A12345/KIT=N67890/M-DD-YY. Press [DONE].

Press [SCALE REF] [REFERENCE POSITION] [7] [x1] to position the display. Then press
[SYSTEM] [SERVICE MENU] [TESTS] [3] [2] [x1] [EXECUTE TEST] [COPY] [PLOT] (or

[PRINT]) to copy Cal Coef 1.
Repeat step 7, substituting the values of Table 1 to plot cal coefficients 2 through 12.

Table 1. Suggested Scale Ref and Connector Repeatability Values for Cal Coef Plots

Connector
Cal Coef Test Scale Ref Repeatability

1 (Epe) 32 10 +5dB

2 (Egr) 33 10 +2dB

3 (Egp) 34 10 +1dB

4 (Exe) 35 20 +=5dB

5 (ELe) 36 10 +2dB

6 (Eve) 37 10 +0.5dB

7 (Eon) 38 10 +=5dB

8 (Egr) 39 10 +2dB

9 (Egr) 40 10 +1dB
10 (Exq) 41 20 +5dB
11 (Eg) 42 10 +2dB
12 (E1g) 43 10 +05dB

The plots generated should closely match previously generated plots. Variations due to
connector repeatability factors are indicated in Table 1. Greater variations indicate system
degradation due to changes in the cal kit devices, the test set connectors, or the analyzer
itself.

To compare the plots to typical plots of an HP 8753 with a HP 85046A or 85047A test set,
refer to the Error Terms section. The Accessories section contains additional material.

10. Store the plots for future reference and for use as troubleshooting tools.
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CHECKING INSTRUMENT OR SYSTEM PERFORMANCE

ACCOMPLISH
THIS
W
To test the To test the
INSTRUMENT SYSTEM
by itself

Do: Performance Tests Do: On-Site Verification

Includes: Includes:
+ Basic HP 8753 and 8702 tests (all | 4@ Any Return-to-HP | * System Verification (HP 8753)
analyzers) Standard Calibration | « System Tests (HP 8753)

« Lightwave System Verification

« Supplemental HP 8753B/C tests On-Site Standard ®

HP 8702).
(depends on model and option) Calibration (HP 8702)
Refer to: On-Site Verification
Refer to: Perfc_mnance Tests @ MIL-STD 45662 Section
Section L
Calibration

*On-site services may not be
available in all locations.

Do: Operation Verification Tests
Includes:

Section

@ Verify to 90% level

« Subset of 5 Performance tests of confidence that
instrument meets
Refer to: Performance Tests specifications.

Do: Operator’s Check (HP 8753)
Stand-Alone Check (HP 8702)

Refer to: Troubleshooting Section

4 80% confidence
that analyzer is
operating
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On-Site Verification

#

INTRODUCTION

There are two methods to verify that the analyzer is operating as specified: On-Site Verification
and Performance Tests.

On-Site Verification consists of two types of procedures: System Verification and System Tests.
This section describes those procedures.

To see how On-Site Verification and Performance Tests compare, see Verification Considerations.

VERIFICATION CONSIDERATIONS

The following table describes On-Site Verification and Performance Tests and compares their
advantages.

Choose the method that meets your needs. It is not necessary to perform both.
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Comparison of On-Site Verification and Performance Tests

On-Site Verification

Performance Tests

Description:

On-Site Verification consists of System Verifica-
tion and System Tests. System Verification
measures a set of standards with the user’s
system and compares the results with trace-
able data. System Tests measures a few key
performance specifications with additional test
equipment.’

Performance Tests measure all warranted per-
formance specifications with additional test
equipment.’

What Specifications Are Tested:

Total system-level uncertainty fimits after
accuracy enhancement? (and a few instrument
specifications.)

Warranted instrument-level specifications of
the analyzer.®

Where HP Performs The Test:

On-site, at the user's location (where available). | At return-to-HP Service Centers.

What Equipment Is Tested:

A complete 7 mm system, consisting of ana-
lyzer, test set, cables, calibration kit.4

The analyzer itself.

When Each Method Should Be Used:

. Analyzer normally used in defined*, inte-
grated system.
. System used with accuracy enhancement.

«  System usuaily makes ratioed measure-
ments.

. User prefers traditional microwave net-
work analyzer method.

. Subtle, system performance problems
must be troubleshot.

. Analyzer normaily used alone or in an
undefined* system.

. Instrument normally used without
accuracy enhancement.

«  Analyzer makes non-ratioed or absolute
amplitude measurements.

. User prefers traditional lower-frequency,
stand-alone method.

. Gross, solid failure must be troubleshot.

1. See Table 1in Service and Equipment Overview for details.

2. See System Performance section of Operating Manual.

3. See Instrument Specifications section of Operating Manual.
4. Defined on-site supportable systems are listed in On-Site Verification.

2

On-Site Verification
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System Verification

—

INTRODUCTION

Use system verification to verify system-level error-corrected uncertainity limits for the analyzer
with a test set. See Equipment, in this section, for a list of system configurations for which this
procedure is valid.

The verification procedure is automated and is contained in the firmware internal to the analyzer.
The procedure involves first calibrating the analyzer, then measuring a set of verification devices
(supplied in the HP 85029B 7 mm verification kit) at specific frequencies and comparing the
measured data to the traceable data and uncertainty limits supplied with the kit on disk. The
difference between the measured data and the supplied traceable data of the devices must fall
within the uncertainty limits at a/l frequencies to pass the system verification. If this procedure is
performed by a Hewlett-Packard Customer Engineer, and the system passes the verification at
allfrequencies, and passes all system tests, a Certificate of Traceability and asystem verification
sticker is issued.

SYSTEM VERIFICATION CYCLE AND KIT RE-CERTIFICATION

The recommended system verification cycle is every six months. Itis also recommended thatthe
verification kit be re-certified annually. For more information about kit re-certification, refer to the
HP 85029B 7 mm Verification Kit manual.

MEASUREMENT UNCERTAINTY

Associated with any analyzer are measurement errors that add uncertainty to the measured
results. This uncertainty defines how accurately a device under test (DUT) can be measured.
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The accuracy enhancement procedure, also called measurement calibration, measures and
removes the systematic (repeatable) errors. This is accomplished by measuring a set of calibra-
tion devices with known characteristics. However, residual systematic errors remain after
accuracy enhancement primarily due to the limitations of how accurately the electrical charac-
teristics of the calibration devices can be defined and determined. Also, there are other errors,
known as random (non-repeatable) errors, that cannot be quantified and measured. The residual
systematic errors along with the random errors continue to affect measurements after accuracy
enhancement, adding a total uncertainty to the measurement results.

The measurement uncertainty is defined to be the sum of the residual systematic (repeatable)
and random (non-repeatable) errors in the measurement system after accuracy enhancement.
Systematic errors include directivity, source match, load match, reflection and transmission
tracking, and isolation (crosstalk). Random errors include errors due to noise, drift, connector
repeatability, and test cable stability. A complete description of the errors and how they affect
measurements is provided in the Reference under Accuracy Enhancement Fundamentals in
Chapter 5 — Measurement Calibration.

Measurement uncertainties of any analyzer system also depend upon the characteristics of the
device under test. Expected measurement uncertainty of your analyzer system when measuring
any device under test can be determined by using the equations provided in the General
Information and Specifications section of the Operating Manual. The Specifications section also
provides a system error model (flow graph) that shows the relationship of the systematic and
random errors. This is useful for predicting overall measurement performance.

The measurement uncertainty limits for system verification are the sum of the worst-case
uncertainties associated with measuring the verification devices on the factory analyzer system
plus the worst-case uncertainties associated with measuring these same devices on the system
being verified.

EQUIPMENT

The system verification procedure verifies the minimum analyzer system, which includes any of
the following configurations:

TEST PORT
ANALYZER TEST SET CALIBRATION KIT RETURN CABLES
+ HP8753A HP 85046A HP 85031B HP 11857D
« HP8753B/C HP 85044A HP 85031B HP 11851B
+ HP8753B/C HP 85046A HP 850318 HP 11857D
» HP 8753B/C Opt. 006 HP 85047A HP 85031B HP 11857D
+ HP8702B HP 85046A HP 85031B HP 11857D
+ HP 8702B Opt. 006 HP 85047A HP 85031B HP 11857D
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The following equipment and accessories are required to verify the system:
« HP 85029B 7 mm Verification Kit
« HP 850298 Option 001 7 mm Verification Kit (for HP 8702B only)

. Diskdrive (see Table 1in the Service and Equipment Overview section for recommended HP
models).

»  Graphics printer (see Table 1 in the Service and Equipment Overview section for recom-
mended HP models).

» HP-IB cables
«  Adapter 7 mm to Type-N (f) (for HP 85044A only)

THINKJET PRINTER ANALYZER D1SK DRIVE
2= Oseell HP-18 ==
888 ogeses
ooo QooD
00 Qeseem
I .0
TEST ST RF OUT rlals
ANALYZER
INTERCONNECT
CABLE
e .y
L & S-PARANETER
TEST SET
TEST PORT CABLES
PORT 1 PORT 2

Figure1. System Veriﬁcaﬁoﬁ Setup (S-parameter Test Set)
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"""
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l l HP-1B
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TRANSNISSION/ ADAPTER
REFLECTION poRT 2

TEST SET
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Figure 2. System Verification Setup (Transmission/Reflection Test Set)
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PROCEDURE

1.

Connectthe system as shown in Figure 1 for an analyzer with an S-parameter test set. Foran
HP 8753B/C with an HP 85044A Transmission/Reflection Test Set, see Figure 2.

Insert your system verification disk (supplied in the HP 850298 verification kit) into disk drive
0 (left drive).

The default unit number for the disk is 0. If necessary, press [LOCAL] [DISK UNIT NUMBER]
and change to the appropriate setting. The default HP-IB address of the disk is 0. If neces-
sary, press [SET ADDRESSES] and change the setting to refiect the actual address of the
device.

Allow the system to warm up for 1 hour.

Review the connector care information supplied in the Operating manual for proper care and
connection techniques of microwave connectors. Proper connections and clean,
undamaged connectors are critical for accurate measurement results.

NOTE: When cleaning and inspecting the open calibration device, you may notice a metal
shim between the dielectric and the inner wall of the outer conductor. This is normal — donot
try to remove it.

initialization

5.

6

Press [PRESET], then [LOCAL] [SYSTEM CONTROLLER]. This allows the analyzer to control
the bus. No other controller should be connected to the bus.

If a printout of all verification data for all devices is required, press [SYSTEM] [SERVICE
MENU] [TEST OPTIONS] [RECORD ON]. Note that if this record function is turned ON now, it
cannot be turned off during the verification procedure. Make sure the paper in the printer is
set up so that printing starts at the top of the page. Verify that the printer address is setto 1.

For the HP 8753C and 8702B, if a color printout of data is desired and the system printer is
capable of a color output, press [COPY] [PRINT/PLOT SETUPS] [PRINT:COLOR].

If a printout of data for only a particular verification device(s) is desired, go to the next step;
the record function will be turned on later in the verification procedure.

Press [SYSTEM] [SERVICE MENU] [TESTS] [SYS VER TESTS]. The message “TEST 27 Sys
Ver Init —ND—"', will be displayed. The *“—ND—"" indicates the test status. A listing of the
test status codes that may appear during this procedure is available in Table 1. If the record
function is ON, *“/REC” will also be displayed.
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Table 1. Listing of Test Status Codes

Test Status Code Meaning of Code
PASS Pass
FAIL Fail
(NA) Not Available
—ND— Not Done
—1P- In Progress
DONE Done

8. Press [EXECUTE TEST]. This recalls the instrument state file from the disk and sets up the analyzer fora
measurement calibration. When it's done initializing, “TEST 27 Sys Ver Init DONE” will be displayed.

Measurement Calibration

The following calibration procedures measure and remove the systematic errors present in the
analyzer system. This involves measuring a set of calibration devices, supplied in the HP 850318
7 mm calibration kit, with known electrical characteristics.The measurement calibration must be
performed before continuing on to the system verification.

Do not press [PRESET] or recall a calibration from storage. The foliowing
calibration must be performed with the instrument state loaded during
Initialization.

S-Parameter Test Set Measurement Calibration: Use this procedure for calibration of any
analyzer system listed in Equipment containing an S-parameter test set (HP 85046A or 85047A).
For an HP8753B/C analyzer with an HP85044A transmission/reflection test set, use the
Transmission/Reflection Test Set Calibration procedure that follows this one.

9. HP 8702A/B only: Press [CAL] [DEVICE TYPE] [E[E].

On the HP 8753, press [CAL]. On all analyzers, press [CALIBRATE MENU] [FULL 2-PORT]
[ISOLATION]. Connect one of the 50 ohm terminations (supplied in the HP 85031B calibra-
tion kit) to port 1, and the other termination to port 2. Press [FWDISOL'N/ISOL’N STD].

10. When the measurement is complete (the instrument beeps and the softkey that was pressed
is underlined), press [REVISOL’N/ISOL’'NSTD].

11. When the measurement is complete, press [ISOLATION DONE] [REFLECTION] [S22:LOAD].

12. When the measurement is complete, disconnect the port 2 load. Connectthe “short” end of
the combination open/short (supplied in the HP 85031B calibration kit) to port 2. Press
[S22: SHORT].

13. When the measurement is complete, disconnect the short. Connect the “open” end of the
open/short to port 2. Press [S$22: OPEN].
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14.
15.

16.

17.

18.

19.

20.
21.

22.

When the measurement is complete, disconnect the open. Press [S11:LOAD].

When the measurement is complete, disconnect the termination from port 1, then connect
the ““short”” end of the open/short to port 1. Press [811: SHORT].

When the measurement is complete, disconnect the short. Connect the “open’” end of the
open/short to port 1. Press [S11: OPEN].

When the measurement is complete, disconnect the open from port 1. Press
[REFLECTION DONE] [TRANSMISSION]. Connectport1toport2toforma thru configuration.
Press [FWD.TRANS.THRU]. ’

When the measurement is complete, press [FWD.MATCH.THRU].
When the measurement is complete, press [REV.TRANS.THRU].
When the measurement is complete, press [REV.MATCH.THRU].

When the measurementis complete, press [TRANS.DONE] [DONE 2-PORT CAL ]. Disconnect
the thru.

The [SAVE] softkey menu is automatically displayed. Save the calibration in any register.
Calibration is complete. Continue with System Verification.

Transmission/Reflection Test Set Calibration: Use this procedure for calibration of a system
containing an HP 8753B/C analyzer and an HP 85044A transmission/reflection test set.

23.

24.

25.

26.

27.

28.

29.

8

Press [CAL] [CALIBRATE MENU] [ONE-PATH 2-PORT] [ISOLATION]. Connect one of the 50
ohm terminations (supplied in the HP 850318 calibration kit) to port 1, and the other termina-
tion to port 2. Press [FWDISOL’N/ISOL’N STD].

When the measurement is complete (the instrument beeps and the softkey that was pressed
is underlined), disconnect the termination from port 2. Press [ISOLATION DONE]
[REFLECTN] [S11:LOAD].

When the measurement is complete, disconnect the termination from port 1. Connect the
“short” end of the combination open/short (supplied in the HP 85031B calibration kit) to port
1. Press [S11: SHORT].

When the measurement is complete, disconnect the short. Connect the “‘open” end of the
open/short to port 1. Press [S11: OPEN].

When the measurement is complete, disconnect the open from port 1. Press [REFLECT'N
DONE] [TRANSMISSION]. Make a thru connection between port 1 and port 2. Press
[FWD.TRANS.THRU].

When the measurement is complete, press [FWD.MATCH.THRU] [TRANS.DONE] [DONE 2-
PORT CAL]. Disconnect the thru.

The [SAVE] softkey menu is automatically displayed. Save the calibration in any register.
Calibration is complete. Continue with System Verification.
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System Verification

The following verification procedure is automated. The program is contained in the anailyzer
firmware so an external controller is not required. Three verification devices (contained in the
HP 85029B 7 mm verification kit) are measured: a 20 dB attenuator, a 50 dB attenuator, and a
mismatch attenuator. The mismatch attenuator is measured twice (once in each direction) for a
total of 4 devices measured. For each verification device, the analyzer reads a file from the
verification disk and sequentially measures the magnitude and phase for all four S-parameters.
Not all of the S-parameters are required to verify system performance. Only the measurements
used for verification are printed on the test record. For each device, Table2 lists the device
number, the device description, the test number where the device is used, and the S-parameters
that are used for verification and printed on the test record.

Table 2. Verification Devices

Device Device Test S-paramet
Number Description Number para ers
S11(M), S21(M), S21(P),
1 20 dB Attenuator 28 S12(M), S12(P), S22(M)
2 50 dB Attenuator 29 S21(M), S21(P), S12(M), S12(P)

Mismatch Attenuator
3 (“A” end on port 1) 30 S11(M), S11(P), S22(M), S22(P)

Mismatch Attenuator
4 (“A” end on port 2) 3 S11(M), S11(P), S22(M), S22(P)

30. Press [SYSTEM] [SERVICE MENU] [TESTS] [28] [X1].
31. In the active entry area on the CRT, the following will be displayed:
“TEST 28 Ver Dev 1"

32. If the Record function was turned ON in step 7, or if a printout is not desired, go to the next
step.

If a printout of the data for this device is desired, press [SYSTEM] [SERVICE MENU] [TEST
OPTIONS] [RECORD ON] [SYSTEM] [SERVICE MENU] [TESTS]. Make sure the paper in the
printer is set up so that printing starts at the top of the page.

33. Press [EXECUTE TEST].

34. When prompted, connect the 20 dB attenuator verification device as shown in Figure 3 for an
analyzer with an S-parameter test set. Foran HP 8753B/C with an HP 85044A transmission/
reflection test set, see Figure 4.

NOTE: When measuring the 20 and 50 dB attenuators, connect the device to port 1 with the
device label facing the user, reading right.

35. Press [CONTINUE]. The tests will begin.
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TEST SET FRONT PANEL

| |

PORT 1 PORT 2

VERIFICATION
DEVICE

Figure 3. Setup For Verification Measurement (S-Parameter Test Set)

TEST SET FRONT PANEL ANAISQER
| l B INPUT
i N
U Y poRr 1
VERIFICRTION 73,.2'.',.12,
DEVICE ADAPTER
* DIRECT CONNECTION PORT 2

NO CABLE
Figure 4. Setup For Verification Measurement (T, ransmission/Reflection Test Set)
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36. If the record function is OFF (printout is not required), the program will pause after each S-
parameter measurement and you will need to press [CONTINUE] after each measurement.
(There are eight measurements for each device — magnitude and phase for four S-
parameters.) For measurements using an HP 85044A, you will be prompted after the first
sweep to turn the device around for a reverse sweep. Leave the device in this reversed
orientation for the remainder of that test.

NOTE: Note that S-parameter measurements that are not useful for system verification will not
display PASS/FAIL information. If a measurement fails, note which device and S-parameter
failed and continue on with the remaining tests. Then go to the In Case of Failure procedure atthe
end of this section.

Also note that both the measured data and the factory data are displayed on the CRT.

If the record function is ON, the program will measure all S-parameters without pausing after
each measurement. Note that only S-parameter measurements that are useful for system
verification will be printed. While it is printing, a listing of the measured data will be displayed on
the CRT.

37. When all measurements are complete, the TESTS softkey menu will appear. Disconnect the
verification device.

38. Enter Test29 (using step keys, entry keys, or RPG). Repeat steps 32 through 37 using the 50
dB attenuator verification device connected with the label facing the user, reading right.

39. Enter Test 30 (using step keys, entry keys, or RPG). Repeat steps 32 through 37 using the
mismatch attenuator — with the “A” end connected to port 1. The HP 85044A user will be
prompted to turn this device around also (as with the previous devices), and will complete
this test with the device in this reversed orientation.

40. Enter Test 31 (using step keys, entry keys, or RPG). Repeat steps 32 through 37 using the
mismatch attenuator. Connect the “A” end to port 2. The HP 85044A user will turn this
device around after the first sweep also, ending the test with ““A” connected to port 1.

41. The measurement printouts show both a piot of the measurement and a list of the measured
frequencies with corresponding data. The plot inciudes both the measured data trace and
the supplied factory data trace. The listing includes only the measured data. If there is a
failure at any frequency, an asterisk will be next to the measured data and the out-of-
specification measured data on the plot will be blanked out forthe HP 8753A/B and 8702A or
displayed in another color for the HP 8753C and 8702B.
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IN CASE OF FAILURE

If the system fails the verification at any frequency, perform these checks to help determine the
cause of failure. If the system fails to execute the initialization, ensure that it is in the SYSTEM
CONTROLLER mode (press [LOCALY]), and repeat from /nitialization.

1. Check all connections and connectors but do not disconnect the cables from the test port
(doing so will invalidate the calibration). The connectors on the cables and the verification
devices should be clean and properly gaged. Connections should be properly torqued.
Refer to the microwave connector care information in the operating manual for complete
information about connector care and making connections. After checking the connectors
and connections, press [PRESET], then recall the calibration (press [RECALL], then the
softkey corresponding to the register where you saved it). Repeat the test.

2. Check the three input power leveis (R, A, and B) as follows:

a.
b.

C.

Press [PRESET].
Disconnect the verification device.

Press [MEAS] [Refl: FWD S11 A/R] [INPUT PORTS] [A].For an HP 85044 A test set, press
[MEAS] [A]. Typically, the beginning of the trace should be about —19 =2 or 3dB and
the end should be about —24 +2 or 3 dB. The trace will have some ripple, but there
should be no large variations (power holes).

For the system with an HP 85047A, also check the power levels over the 3to 6 GHz
range. Press [MEAS] [A] [FREQRANGE] [6 GHZ] and repeat step C.

Press [S PARAMETERS] [Refi: REV S22 BJR] [INPUT PORTS] [B]. The trace should be
similar to inputs A and R. For an HP 85044A, connect port2 to port 1. Press [MEAS] [B].
The beginning of the trace should be —13 +2or 3 dB and the end shouldbe —18 +2o0r
3dB.

If any one of the port traces are not at the correct power levels, or if there are any power
holes, suspect a problem in the test set or receiver. If all three inputs are bad, suspect
the analyzer source.

3. Check the calibration:

a.

12

Recall the calibration. Press [RECALL], then the softkey corresponding to the register
where you saved it.

Connect the short to port 1. Press [MEAS] [Refl: FWD S11A/R]. Set the scale to .05 dB/
div. The trace should be 0.00 +0.05 dB.

Press [FORMAT] [PHASE] [SCALEREF] [PHASE OFFSET] [1] [0] [X1]
[REFERENCE VALUE] [1] [7] [0] [X1]. Set the scale to 0.4 deg/div. The trace should be
0.00 +0.4 deg.

System Verification HP 8753 and HP 8702



d. Disconnect the short. Connect port 2 to port 1. Press [FORMAT] [LOG MAG] [MEAS]
[Trans: FWD S21B/R]. Set the scale to .05 dB/div. The trace should be 0.00 £0.05 dB.

If any of the traces are out of the limits given, repeat the calibration, then repeat the
verification.

4. Printoutthe error terms. Refer to Error Terms for instructions and descriptions of the terms.
Compare the E-term data with the uncorrected data listed in the tables of expected system
performance under System Performance in the General Information and Specifications
section of the Operating Manual.

5. Refer to Troubleshooting and Block Diagram for additional troubleshooting information.
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System Tests

Frequency Range and Accuracy

Specifications

Frequency Range: 300 kHz to 3 GHz
300 kHz to 6 GHz (analyzers with option 006)

FREQUENCY
RNALYZER COUNTER

OR
ot Oouun O
888 gg53as 888
1 o5 @Saoeo oo 09
ooe oo
05 Cesee oe 6
| o 0

INTERCONNECT
CABLE - ™~
G D
@ @)
#= l
TRANSNISSION/
{ S-PRRANETER . REFLECTION |
| TEST SET TEST SET )

Figure 1. Frequency Range and Accuracy Test Setup

EQUIPMENT
Frequency COUNtEr . ... ....cceeionnnneeeemnrneneec enns HP5342A
RECEDIE ..ottt iiae e aeaaenns HP Part Number 8120-4780
Adapter ....... ... HP Part Number 85054-60001
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DESCRIPTION AND PROCEDURE

This test checks the frequency accuracy of the analyzer over its entire frequency range. The
frequency counter measures the frequency output at the test set test port. Refer to the System
Test Record, in this section, for the frequencies to be measured, and to record results.

1. Connect the equipment as shown in Figure 1 using the setup containing your test set. An
HP 8753B/C Option 006 must be used with the HP 85047A test set. Allow 30 minutes warm-

up.
2. On the analyzer, press [PRESET] [MENU] [CW FREQ] to define the instrument state and
allow entry of CW frequencies.

3. Press [3][0] [0] [k/m] to select a CW frequency of 300 kHz. Record the frequency counter
reading on the Systemn Test Record.

4. Repeat step 3 for each instrument frequency listed on the System Test Record. To test the
frequencies above 3 GHz (HP 85047A only), press [SYSTEM] [FREQRANGE 6 GHZ] [MENU]
[CWFREQ] and continue to select CW frequencies.

IN CASE OF FAILURE

If any frequency measured is close to the specification (either passing or failing), check the time
base accuracy of the frequency counter.

If the analyzer fails by a significant margin at all frequencies (especially if the deviation increases
with frequency), adjust the analyzer master time base. Refer to Adjustments for the Frequency
Accuracy Adjustment. If the problem persists, refer to Source troubleshooting.
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Source Power Tests

Specifications
Power Level Flatness: =<2dB
Power Level Accuracy: 10 dBm =0.5 dB (50 MHz)

ANALYZER POMER NETER

POHER SENSOR

-0

Figure 2. Flatness and Power Level Accuracy Test Setup

EQUIPMENT
Power Meter . ....iviiieiieacnacsannnannnesonnns HP 436A or 438A
POWET SONSOT ot ot teeeeeieseeaanncnaeroneannsarsnssnns HP 8482A
Power Splitter ............c.oeeiiiiiinnn HP 11667A Option 001
Attenuator20dB ... .t iii it HP 8491A Option 020

DESCRIPTION AND PROCEDURE

The source is tested for power level flatness and power level accuracy. Flatness is testedat +15
dBm and —5 dBm at 9 CW frequencies. Power level accuracy is measured at +10dBm ata CwW
frequency of 50 MHz. The analyzer source tune mode is used for both tests which allows power
leveling and frequency control of the source without phaselocking. A power spilitter is not used
for these tests so that its frequency response will not impact the flatness test.

Since flatness is only measured at 9 points, an additional check is performed for power holes.
The test for power holes sets a 0 dB reference at 1 GHz. Then, using a very slow sweep, 201
points are measured across the entire frequency range for relative power deviation. A variation
of 2 dB peak-to-peak is allowed.

Refer to the System Test Record to record resuits and for specifications.

Zero and calibrate the power meter for each of the following tests. Set the power meter to
measure dBm. Set the power meter cal factor whenever necessary to compensate for variations
in power sensor frequency response.
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Power Level Flatness (+15 dBm)

1.
2.

Connect the equipment as shown in Figure 2. Allow 30 minutes warm-up.

On the analyzer, press [PRESET] [MENU] [POWER] [1][5] [X1]to setthe power levelto +15
dBm. Press [SYSTEM] [SERVICE MENU] [SERVICE MODES] [SRC TUNE ON] to access
source tune mode.

Press [3]1[0][0] [k/m] to setthe CW frequency to the first frequency listed on the System Test
Record. Record the power meter reading on the System Test Record.

Repeat step 3 for each CW frequency listed.

On the System Test Record, record the difference between the maximum and minimum
power levels measured in steps 3 and 4.

Power Level Flatness (—5 dBm)

6.

On the analyzer, press [PRESET] [MENU] [POWER] [-] [5] [X1] to set the power level to
—5dBm. Press [SYSTEM] [SERVICE MENU] [SERVICE MODES] [SRC TUNE ON] to access
source tune mode.

Press [31[01[0] [k/m] to setthe CW frequency to the first frequency listed on the System Test
Record. Record the power meter reading on the System Test Record.

Repeat step 7 for each CW frequency listed.

On the System Test Record, record the difference between the maximum and minimum
power levels measured in steps 7 and 8.

Power Level Accuracy

10.

1.

18

Set the 50 MHz power meter cal factor for the power meter.

Onthe analyzer, press [PRESET][MENU] [POWER] [1] [0] [X1]to setthe power levelto +10
dBm. Press [SYSTEM] [SERVICE MENU] [SERVICE MODES] [SRC TUNE ON] [53[0] [M/u] to
access source tune mode at a CW frequency of 50 MHz. Record the power meter reading on
the System Test Record. '
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ANALYZER POMER METER

20 0B
RATTENUATOR

POKRER SENSOR
o} ~

Figure 3. Power Hole Test Setup

Power Holes
12. Connect the equipment as shown in Figure 3.

13. Onthe analyzer, press [PRESET] [MEAS] [R] [MENU] [POWER] [-] [5]1[X1] to measure the
R input at a power level of —5 dBm.

14. Press [MENU] [CWFREQ] to set the analyzer to its default CW frequency of 1 GHz. To set
this point as the 0 dB reference on the power meter, press [dB/REF] on the HP 436A (press
[REL] on the HP 438A).

15. Onthe analyzer, press [MENU] [SWEEP TIME MANUAL] [3][0] [0] [X1]1 [SWEEPTYPE MENU]
[LOG FREQ] to set the sweep time to 300 seconds (5 minutes) in a logarithmic format. Read
the power meter levels for the next 1 sweep (5 minutes) and verify that all points are within 2
dB. Record pass or fail on the System Test Record.

16. On the analyzer, press [MENU] [POWER] [2] [0] [X1] to set the analyzer power level to
+20 dBm. Repeat steps 14 and 15 and record pass or fail on the System Test Record.
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Receiver Noise 300 kHz to 3 GHz

ANRLYZER

-tn
-]

OHN
* DIRECT CONNECTION ERNINRTIONS
NO CABLE

Figure 4. Receiver Noise Level Test Setup

EQUIPMENT
20dBattenuator ......... .o HP 84S1A option 020
50Qermination (2) ......cciiiii i it HP 908A
RFcable ......coovieviieiiiiiiiiiiaeaaan, HP part number 8120-4780

DESCRIPTION AND PROCEDURE

This test determines the receiver noise level (noise fioor), the ultimate limit of receiver sensitivity.
Linear format is used to avoid skewing the data with the marker statistics function. input Ris not
tested as it is used for phase locking the source. See the System Test Record (at the end of the

section) for specifications. Allow 30 minutes warm-up.

1. Connect the equipment as shown in Figure 4 and press [PRESET] [MENU] [POWER] [-] 11
[0 [x1] [MKR FCTN] [STATS ON] to set up the instrument. When [STATS ON] is pressed,

mean, s.dev, and p-p values will appear.

2. Press [MEAS] [A] [FORMAT] [LIN MAG] [MENU] [TRIGGER MENU] [SINGLE] and note the
input A 3 kHz IF BW trace mean value on the System Test Record. The System Test Record
shows the specification in both dBm and uU. (Pressing [SCALE REF] [AUTO SCALE] will
bring the trace into view.) U (units) are related to volts and are defined by the following

equation: power (dBm) =20 Log,¢(Linear Magnitude measured value)

3. Press [MEAS] [B] [FORMAT] [LIN MAG] [MENU] [TRIGGER MENU] [SINGLE] and note the

input B 3 kHz IF BW trace mean vaiue on the System Test Record.
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4. Press [AVG] [IF BW] [1] [0] [x1] to select an IF bandwidth of 10 Hz. Disregard the CRT
message "SWEEP TIME INCREASED”. Press [MENU] [TRIGGER MENU] [SINGLE]. Wait
for one sweep and note the input B 10 Hz IF BW trace mean value on the Record.

5. Press [MEAS] [A] [MENU] [TRIGGER MENU] [SINGLE] and note the input A 10 Hz IF BW
trace mean value on the Record.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: A10 digital IF assembly, if both inputs fail.
Related adjustment: ADC linearity correction constants.

To troubleshoot: see Receiver.
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Receiver Noise Level Option 006

ANALYZER

E O nng

RF OUT RJAjJE

/

10 DB 50 OHRn
ATTENURTOR TERNINATIONS

- . Ny
——

e~

» 0 0O

Q O
6 GHZ S-PARANETER TEST SET

Figure 5. 6 GHz Noise Level Test Setup

EQUIPMENT
Attenuator10dB ... i e HP 8491A Option 010
Termination S0 ONM .. ...ttt e e et ee it ie it areaaanannn HP908A
RFECADIE . ..oiiii it eeaaaeannnnns HP Part Number 8120-4780

DESCRIPTION AND PROCEDURE

Receiver noise level from 3 GHz to 6 GHz is determined by connecting 50 ohm terminations tothe
analyzer A and B inputs and measuring the mean trace value in linear magnitude format. This
noise level ultimately limits the sensitivity of the receiver. Linear format is used to avoid skewing
the data with the marker statistics function. See the System Test Record for specifications. Allow
30 minutes warm-up.

1. Connect the equipment as shown in Figure 5. Press [PRESET] [FREQ RANGE 6 GHZ] to set
the frequency range to 3 MHz to 6 GHz with a default 3 kHz bandwidth. Press [MEAS]
[INPUT PORTS] [A] [FORMAT] [LIN MAG] [SCALE REF] [AUTO SCALE] to format the A
input.

2. Press [MKR FCTN] [STATS ON] to display marker statistics.

3. Press [MENU] [TRIGGER MENU] [SINGLE] to enable a single sweep. Record the input A 3
kHz IF bandwidth trace mean value (displayed as a marker statistic) on the System Test
Record. The specification is shown on the System Test Record in pU and dBm. U (units) are
related to volts and are defined by the following equation: power (dBm) = 20 Log,, (Linear
Magnitude measured vaiue).
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4. Press [MEAS] [INPUT PORTS] [B] [FORMAT] [LINMAG].
5. Repeat step 3 for input B with a 3 kHz IF bandwidth.

6. Press [AVG] [IFBW] [1] [0] [X1] to select an iF bandwidth of 10 Hz. Disregard the CRT
message SWEEP TIME INCREASED.

7. Repeat step 3 for input B witha 10 Hz IF bandwidth.
8. Press [MEAS] [INPUTPORTS] [A] to selectinput A magnitude.
9. Repeat step 3 for input A with a 10 Hz IF bandwidth.

IN CASE OF FAILURE

if both inputs fail, suspect the A10 digital IF assembly.
Related adjustment: ADC linearity correction constants.

To troubleshoot, see Receiver.
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Source and Receiver Harmonics Option 002

Specifications

Source:

Source and Receiver:

2nd Harmonic —25 dBc
3rd Harmonic —25 dBc
2nd Harmonic —15 dBc
3rd Harmonic —30 dBc

\

Figure 6. Source Harmonics Test Setup

Receiver: 2nd Harmonic —15 dBc
3rd Harmonic —30 dBc
ANALYZER
10 b8
ATTENUATOR
30 DB
ATTENUATOR
POMER
SPLITTER
EQUIPMENT
Power Splitter ..............c..ooan
Attenuator30dB ...... ... .t
Attenuator10dB ... ... .o,

DESCRIPTION AND PROCEDURE

The harmonics tests use the marker search function to measure the worst case 2nd and 3rd
harmonics of the source, source and receiver combination, and receiver. Compare the meas-

ured results to the specifications listed in the System Test Record.
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System Tests

HP 11667A Option 001
HP 8491A Option 030
HP 8491A Option 010
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Source Harmonics

1.

Connect equipment as shown in Figure 6. Allow 30 minutes warm-up. Set the analyzer
operating parameters.

Press [PRESET] [MENU] [POWER] [2] [0] [X1] to set the power level to +20 dBm.

Press [START] [1] [6] [M/x]. On the analyzer, press [STOP] [1] [.]1 [5] [G/n] to set the
frequency range.

Set the IF bandwidth. Press [AVG] [IFBW] [1] [0] [X1].

Press [MEAS] [A]. After one sweep press [DISPLAY] [DATA—MEMORY] [DATA/MEM].
This will normalize the trace and record the fundamental.

Press [SYSTEM] [HARMONIC MEAS] [SECOND]. After one sweep, press [MKRFCTN]
[MKRSEARCH] [MAX]. Record the marker 1 power ievel on the System Test Record as the
worst case source 2nd harmonic.

Change the stop frequency to measure the 3rd harmonic. On the analyzer, press [STOP][1]
[G/n].

Find the worst case 3rd harmonic. Press [SYSTEM] [HARMONIC MEAS] [OFF] [DISPLAY].
After one sweep, press [DATA—MEMORY] to normalize the trace and record the fundamen-
tal. Press [SYSTEM] [HARMONIC MEAS] [THIRD]. After one sweep, press [MKR FCN]
[MKRSEARCH] [MAX]. Record the marker value on the System Test Record.

Source and Receiver Harmonics

6.

10.

1.

Remove the 10 dB attenuator from the test setup shown in Figure 6 to measure the combina-
tion of source and receiver harmonics.

Press [MENU] [POWER] [6] [X1] [SYSTEM] [HARMONIC MEAS] [OFF]. On the analyzer,
press [STOP] [][.1 {51 [G/n].

Repeat steps 2 and 3 to measure source and receiver 2nd harmonic for input A.
Repeat steps 4 and 5 to measure source and receiver 3rd harmonic for input A.
Move the A input cable to input B.

Press [SYSTEM] [HARMONIC MEAS] [OFF] to turn off harmonic mode.

Set the stop frequency. On the analyzer, press [STOP][1][.] [51[G/n].

Repeat steps 2 and 3, using input B, to measure source and receiver 2nd harmonic for
input B.

Repeat steps 4 and 5, using input B, to measure source and receiver 3rd harmonic for
input B.
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Receiver Harmonics

12.

13.
14.
15.

16.

—

10 DB
RTTENUATOR

POMER
SPLITTER

Figure 7. Receiver Harmonics Test Setup

Connect the equipment as shown in Figure 7, with the cable connection to input B.
Press [SYSTEM] [HARMONIC MEAS] [OFF]. Onthe analyzer, press [STOP][11[.1[51[G/n].
Repeat steps 2 and 3, using input B, to measure receiver 2nd harmonic for input B.
Repeat steps 4 and 5, using input B, to measure receiver 3rd harmonic for input B.

Press [SYSTEM] [HARMONIC MEAS] [OFF], then repeat steps 2 and 3, using input A, to
measure receiver 2nd harmonic for input A.

Repeat steps 4 and 5, using input A, to measure receiver 3nd harmonic for input A.

Analyzers with Option 006

To test the high frequency range of all analyzers with option 006, repeat steps 1 through 16 with
the following changes:

Set the analyzer stop frequency to 3 GHz, instead of 1.5 GHz, to measure 2nd harmonics.
Set the analyzer stop frequency to 2 GHz, instead of 1 GHz, to measure 3rd harmonics.

Record all results on the System Test Record under Source and Receiver Harmonics for
Instruments with Option 006.

IN CASE OF FAILURE

If source harmonics fail, replace the A3 source assembly.

if the A receiver fails, replace the AS sampler.

if the B receiver fails, replace the A6 sampler.
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System Test Record (1 of 4)

Model Number: Operator:
Serial number: Temperature:
Date and time: Humidity:
NOTE: Attach System Verification plots behind.
FREQUENCY RANGE AND ACCURACY
Instrument Specification (+10 ppm) Measured Step
Frequency Lower Limit Upper Limit Value
300 kHz 299.997 to 300.003 kHz 3
10 MHz 9.999 900 to  10.000 100 MHz —_— 4
100 MHz 99.999 000 to  100.001 000 MHz —_— 4
1GHz 0.999 990 to 1.000 010 GHz [ 4
3 GHz 2.999 970 to 3.000 030 GHz —_— 4
HP 8753B/C Option 006/HP 85047A ONLY
4 GHz 3.999 600 to 4.00 40 GHz J— 4
5 GHz 4.999 500 to 5.000 500 GHz —_—_
6 GHz 5.999 400 to 6.000 600 GHz —_——
SOURCE POWER TESTS
Power Level Flatness
Instrument fnstrument  Measured Step instrument  Measured Step
Frequency Power Level Value Power Level Value
300 kHz +15dBm 3 —5dBm 7
20 MHz +15dBm —_— 4 —5dBm S 8
50 MHz +15dBm _ 4 -5dBm P 8
100 MHz +15dBm JE— 4 —5dBm J— 8
200 MHz +15dBm [ 4 —5dBm R 8
500 MHz +15dBm —_— 4 —5dBm —_— 8
1GHz +15dBm —_ 4 —5dBm - 8
2 GHz +15dBm J— 4 —5dBm P 8
3GHz +15dBm —_— 4 —5dBm PO 8
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System Test Record (2 of 4)

SOURCE POWER TESTS (Cont’d)

Caliculated

Delta Max-Min Specification Value Step
at +15dBm =<2dB
at —5dBm =2dB 9
Power Level Accuracy
Frequency Specification Mc‘ala:;:;ed Step
50 MHz 10 dBm +0.5dB "
Power Holes
Measurement Specification Pass/Fail Step
—5dBm =2dB 15
+20 dBm =<2dB 16
RECEIVER NOISE LEVEL
Measurement Specification M%:sl::ered Step
300 kHz to 3 GHz Test
Input A 3 kHz IF =-90dBm/31.6 uU 2
Input B 3 kHz IF =—90dBm/31.6 pU 3
Input B10 Hz IF =-—100dBm/10 pU 4
Input A10Hz IF =-100dBm/10 nU 5
RECEIVER NOISE LEVEL OPTION 006
Measurement Specification Me‘sla;:;ed Step
3 GHz to 6 GHz Test
Input A 3 kHz IF =<-—85dBm/56.2 pU 3
Input B 3 kHz IF =-—85dBm/56.2 pU 5
input B 10 Hz IF =-—95dBm/17.8 nU 7
Input A10 Hz IF =-—95dBm/17.8 pU 9
28 System Tests HP 8753 and HP 8702




System Test Record (3 of 4)

SOURCE AND RECEIVER HARMONICS OPTION 002

. . Measured
Measurement Specification Value Step
Source
2nd Harmonic <-25 dBc
3rd Harmonic <-25dBc
Source/Receiver
2nd Harmonic (A) <-15dBc 7
3rd Harmonic (A) <-30dBec 8
2nd Harmonic (B} <-15dBc 10
3rd Harmonic (B) <-30dBc 11
Receiver
2nd Harmonic (B) <-15dBe 13
3rd Harmonic (B) <-30dBc 14
2nd Harmonic (A) <-15dBc 15
3rd Harmonic (A) <-30dBc 16
Instruments with Option 006
Source Harmonics
Instrument . . . Measured
Stop Frequency Harmonic Specification Value Step
3.0GHz 2nd —25dBc 3
2.0 GHz 3rd —25dBc — 5
Source and Receiver Harmonics
instrument . . . Measured
Stop Frequency Harmonic Specification Value Step
3.0GHz A: 2nd —15dBc
2.0 GHz A: 3rd —-30 dBc —
3.0GHz B: 2nd —15dBc P 10
2.0 GHz B: 3rd —~30dBc — e 11
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System Test Record (4 of 4)

Instruments with Option 006 (cont’d)

Receiver Harmonics
Instrument . . . Measured
Stop Frequency Harmonic Specification Value Step
3.0GHz B: 2nd —15dBc¢ 13
2.0GHz B: 3rd —30dBc 14
3.0GHz A: 2nd —15dBc 15
2.0GHz A: 3rd —30dBc 16
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Lightwave System Verification

f

SYSTEM TEST (THRU/RECEIVER CALIBRATION
AND SOURCE CALIBRATION)

This procedure assumes you are not using an HP Test Set (electrical) connected to your system.
Itassumes you are making either an OfO, O/E, or an E/O measurement. It also assumes that the
HP 8702 is operating properly as a stand-alone electrical analyzer.

Before Performing the Test
Verify that the DUT is not causing the problem.

e Repeat the sequence of events (key presses) that led to the problem. Check every connec-
tion in the system to determine at which point the failure symptom appears.

e Ifthe problem is a measurement inaccuracy, repeat the sequence of events and re-measure
a similar known good device. Or, use any of the example measurements in the User’s Guide
to verify that the problem is not due to the DUT.

Procedure

This procedure uses the HP Lightwave Receiver calibration data to measure the response of the
HP Lightwave Source. This test will verify that the system is operating properly and that all
lightwave components are functioning.

With the Lightwave Source and Lightwave Receiver disconnected from the system (showninthe
figure below), connect the RF cables together to form an electrical thru.
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RECEIVER CAL
HP 9122 DATA DISK
DISK DRIVE | (uooey

HP 8702

LIGHTHAVE
ANALYZER

Figure 1. System Test Setup

1. Press:

[PRESET], [MEAS], [B/R]

[CAL], [DEVICE TYPE], [E/O], [RETURN]
[CAL KITS & STDS], [RECEIVER COEFF], and change it to [RCVR DISK].

2. Insert the Receiver Cal Data disk in the disk drive and press:

[LOAD RCVR DISK] and [READ FILE TITLES]. The HP 8702 will read the receiver data, and the
filename corresponding to your instrument’s serial number will be displayed on the CRT
softkey area. Load the receiver data by pressing:

[LOAD xo000000x]
3. After the data is loaded press [DISK STD — MEMORY]
At this point, you can check the receiver data by pressing:

[DISPLAY] and to view the data, [MEMORY]. The receiver’s modulation transfer charac-
teristics (101 point data) will be displayed on the CRT. You should see the approximate 20 dB
gain (rolis off to 10 dB) of the receiver as shown in the plot below (HP 83410A). Other
receivers have a different response.
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CHi MEM 1og MAG 10 o/ REF 0 cB
TYPICKL RECEIVER CaL DATA

S5TART .300 000 MMz STOP 3 000.000 C00 MNZ
Figure 2. Typical Receiver Cal Data

4. Return the display to data, press [DATA].
The trace should now be a flat line at about 20 dB across the band.
5. Press [CAL], [CALIBRATE MENU], [RESPONSE] and [THRU/RCVR].

After the HP 8702 makes the measurement, it will beep and underline the THRU/RCVR.
Press:

[DONE: RESPONSE]

The display should now show the inverse trace from the receiver data (below the 0 dB
reference). This is the system response (E/E) with the receiver response removed. Verify
that the HP 8702 firmware and calibration feature is functioning, press:

[DISPLAY] and [DATA and MEMORY]. The display should be similar to the one below, where
a mirror-like image of the receiver cal data now includes the trace above the 0 dB reference.
This is the receiver cal data (HP 83410A) that is in memory. Other receivers will have a
different trace.
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CHi B/R&EM 100 MAG 10 g8/ REF O @B

wsa |THRY RECEIVER D4TA AND MEMORY
Cor
E/O
\\
—
"
L
/
G—
START .300 000 MHZ STOP 3 000.000 000 MMZ

Figure 3. Thru Receiver Data and Memory Trace

6. Connect the Lightwave Source and Lightwave Receiver as shown in the figure below:

L1 RECEIVER CAL
HP 9122 DATA DISK
DISK DRIVE | (uooe)
=K =
HP 8782
LIGHTHAVE
ANALYZER
S —————
o )
e
X[ 2RSS
o O
8
RF OUT Rg
LIGHTMAVE . LIGHTHAVE
SOURCE RECEIVER
T e I
RF N OPTICAL RF OUT
—_— —_—

Figure 4. System Test Setup
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7. The response on the CRT should now show the THRU/RECEIVER calibrated response of
the Lightwave Source including the effects (loss) of the optical cables. Plot the response and
keep a copy of the measurement for comparison later.

Because the HP source response is known (disk data), this measurement should not only
verify that the system is making good error corrected measurements, but also verify thatthe
source and receiver are working.

Turn the THRU/RECEIVER correction OFF, press: [CAL] [CORRECTION OFF].
Press:

[CAL] [CAL KITS & STDS] and select the source disk feature. If necessary, press: [SOURCE
COEFF] [SRC DISK]

insert the Lightwave Source Cal Data disk in the drive, and press:

[LOAD SRC DISK] [READ FILE TITLES] [LOAD wo0000cx] and after the disk is loaded, [DISK
STD — MEMORY]

After the data is in memory, press: [DISPLAY] [MEMORY].

The CRT now shows the source disk data in memory. You can press [DATA and MEMORY],
and the CRT will show the data trace as the uncalibrated system response.

8. Now verify that the measured source transfer characteristics are similar to the disk data.
Perform a SOURCE response calibration, press:

[CAL] [DEVICE TYPE] [E/O] [RETURN] [CALIBRATE MENU] [RESPONSE] [SOURCE], and
after the beep, [DONE: RESPONSE].

9. Compare the traces, press: [DISPLAY] [DATA and MEMORY], and to view the response
better, [SCALE REF] [AUTO SCALE]. The CRT should now display both traces. The plot
below shows both traces for an HP 83400A. Other sources will be different.

CH1 B/REM 10§ MAG 1 @B/ REF -32.5 B
w/a SOURCE MEA$URED |DATA |AND DESC DATa

Cor
E/Q

STARY .300 000 MHZ STOP 3 000.000 000 MHZ

Figure 5. HP 83400A Measurement and Disk Cal Data
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10. Compare the two traces with the source trace data made using the THRU/RECEIVER
calibration in the previous steps.

If all of the traces are similar, within about one or two dB, depending upon the drift, cable
errors, etc., the system is probably working.

If all three traces are not within a few dB, check all the optical connectors and cables and
repeat the procedure. If the traces are still not similar (stable and repeatable within about
one or two dB), refer to the Lightwave Source and Receiver manuals (accessories) to test
their individual performance using their Performance Tests.

For reflection measurement problems, using an HP Optical Coupler, refer to its manual for
testing.
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CHECKING INSTRUMENT OR SYSTEM PERFORMANCE

To test the
INSTRUMENT
by itself

ACCOMPLISH
THIS

hd

To test the
SYSTEM

Do: Performance Tests

Includes:
« Basic HP 8753 and 8702 tests (all
analyzers)

» Supplemental HP 8753B/C tests
{depends on model and option)

Refer to: Performance Tests
Section

4@ Any Return-to-HP
Standard Calibration

On-Site Standard ¥
Calibration

@ MIL-STD 45662 ®
Calibration

Do: On-Site Verification

Includes:
« System Verification (HP 8753)

« System Tests (HP 8753)
« Lightwave System Verification
(HP 8702).

Refer to: On-Site Verification
Section

*On-site services may not be
available in all iocations.

Do: Operation Verification Tests
Includes:
« Subset of 5 Performance tests

Refer to: Performance Tests
Section

@ Verify to 90% level
of confidence that
instrument meets

specifications.

Do: Operator’s Check (HP 8753)
Stand-Alone Check (HP 8702)

Refer to: Troubleshooting Section

4 80% confidence
that analyzeris
operating

HP 8753 and HP 8702
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Performance Tests

/

INTRODUCTION

To see how Performance Tests compares with On-Site Verification, see Verification Considerations.

Specific instruments are performance tested as follows:

Instrument Performance Tests’
HP 8753A (1) Basic HP 8753 and HP 8702 Tests
HP 8753B/C (1) Basic HP 8753 and HP 8702 Tests

(2) HP 8753B/C Minimum R Level for External Source

HP 8753B/C with options (1) Basic HP 8753 and HP 8702 Tests
(2) HP 8753B/C Minimum R Level for External Source Test
(3) appropriate HP 8753B/C Option xxx tests

HP 8702A/B (1) Basic HP 8753 and HP 8702 Tests

1. See Tabie 1.

VERIFICATION CONSIDERATIONS

There are two distinct methods to verify that the analyzer is operating as specified: On-Site Verifica-
tion and Performance Tests. The following table describes these two approaches and their relative
advantages.

Choose the method that meets your needs. It is not necessary to perform both.
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Comparison of On-Site Verification and Performance Tests

On-Site Verification

| Performance Tests

Description:

On-Site Verification consists of System Verification
and System Tests. System Verification measures a set
of standards with the user’s system and compares
the results with traceable data. System Tests mea-
sures a few key performance specifications with addi-

tional test equipment.!

Performance Tests measure all warranted perform-
ance specifications with additional test equipment.?

What Specifications Are Tested:

Total system-leve! uncertainty limits after accuracy
enhancement? (and afew instrument specifications.)

Warranted instrument-level specifications of the
analyzer.3

Where HP Performs The Test:

On-site, at the user's location (where available).

| At retum-to-HP Service Centers.

What Equipment Is Tested:

A complete 7 mm system, consisting of analyzer, test
set, cables, calibration kit 4

The analyzer itseff.

When Each Method Shouid Be Used:

Analyzer nommally used in defined4, integrated
system.

*

Analyzer normally used alone or in an undefined*
system.

Systemn used with accuracy enhancement.

Instrument normally used without accuracy en-
hancement.

System usually makes ratioed measurements.

Analyzer makes non-ratioed or absolute ampli-
tude measurements.

User prefers traditional microwave network ana-
lyzer method.

User prefers traditional lower-frequency, stand-a-
lone method. ’

Subtle, system performance problems must be
troubleshot.

Gross, solid failure must be troubleshot.

See Table 1 in Service and Equipment Overview for detalis.
See System Performance section of Operating Manual.
See Instrument Specifications section of Operating Manual.

N

2 Performance Tests

Defined on-site supportable systems are listed in On-Site Verification.
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DESCRIPTION

This section consists of step-by-step tests that confirm the performance specifications coded S-1

in the instrument specifications table. That table is part of the General Information and Specifica-

tions section of the Operating Manual.

The performance tests are arranged for convenience, with the fastest, most generic tests placed
first. However, tests may be performed in any order or singly. Performance tests for most instruments
can be completed in about six hours, not including instrument warm-up time of one hour. They

are listed in Table 1.

Table 1. Performance Tests

Page Test

Basic HP 8753 and HP 8702 Tests
5 Frequency Range and Accuracy
7 Minimum R Level
9 Receiver Noise Levell
11 Input Crosstalk
14 Trace Noise
16 Frequency Response1
18 Absolute Amplitude Accuracy
21 Input Impedance
25 Automated Performance Tests Introduction
36 Output Power (automated)?
41 Spectral Purity (automated)1
50 Dynamic Accuracy (automated)1

Suppliemental HP 8753B/C Tests
63 HP 8753B/C Minimum R Level for External Source
65 HP 8753B/C Option 002 Absolute Amplitude Accuracy
67 HP 8753B/C Option 002 and 006 Absolute Amplitude Accuracy
69 HP 8753B/C Option 002 Source and Receiver Harmonics
72 HP 8753B/C Option 006 Minimum R Level
74 HP 8753B/C Option 006 Input Crosstalk
78 HP 8753B/C Option 006 Frequency Response
82 HP 8753B/C Option 006 Compression
84 HP 8753B/C Option 006 Absolute Amplitude Accuracy
86 Optional Frequency Offset Mode (not required)
89 Performance Test Record
92 HP 8753B/C Supplemental Performance Test Record

1. WVMTm:peﬂammlssubsetofﬂvetmmvamytoaSO% confidence level that the Instrument meets lts specifications.

HP 8753C and HP 8702

Performance Tests

3



MANUAL AND SEMI-AUTOMATED PERFORMANCE TESTS

All manual and semi-automated tests must be performed to compietely verify instrument perform-
ance. Most performance tests are manual; three are semi-automated and require a controller.
Those three tests are the most tedious and (therefore) have no manual equivalents.

The test software is supplied on a 3.5 inch disk with single-sided format and packaged inside this
manual.

Run the Operator’s Check prior to the performance tests. These quick, automated internal checks
may save time by indicating an instrument fault before time is invested doing performance tests.
The Operator’s Check is documented in Troubleshooting and Block Diagram.

The table of recommended test equipment in the Service and Equipment Overview section lists
the equipment needed to perform all of the performance tests. Equipment lists for individual tests
are provided in each performance test.

Some tests require common RF adapters that are not shown or listed. Adapters are called out when
they are used in unique setups. In many test setups, an asterisk (*) is shown next to RF paths be-
tween connectors that are to be directly connected without using a cable.

CALIBRATION CYCLE

Once a year (at least) is the recommended calibration cycle.

PERFORMANCE TEST RECORD

The Performance Test Record at the end of this section is provided to record the values measured
in each of the manual performance tests. The record for all semi-automated tests is generated by
a printer during those tests.

IF THE INSTRUMENT FAILS A TEST

If a test fails, refer to the If The Instrument Fails This Test paragraph at the end of the procedure
for troubleshooting hints or references to other manual sections to help resolve the problem.

After any performance test failure, follow the system-level troubleshooting procedures. Make sure
that the test equipment used in each test conforms to its own published specifications and that all
connectors are clean. Refer to the microwave connector care information in the operating manual
for specific information on the use, cleaning, mating, and gaging of type-N connectors, as well as
precision 7 mm, SMA, and precision 3.5 mm connectors.

The table of Related Service Procedures located in the Post-Repair Procedures section shows
which performance tests and adjustments are interactive. Use itto determine which other perform-
ance tests, if any, need to be done after adjustment or repair of the instrument.
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Frequency Range and Accuracy Performance Test

SPECIFICATIONS

Frequency Range: 300 kHz to 3 GHZ + frequency accuracyFrequency Accuracy. =10 ppm
(25°C = 5°C)

ANALYZER FREQUENCY COUNTER
A

% DIRECT CONNECTION
NO CASLE

Figure 1. Frequency Range and Accuracy Test Setup

EQUIPMENT
Frequency COUMEr .........uerereennnnennanascnnncese. HP 5343A
50 ohm power splitter ................c.oinnns HP 11667A option 001
0dBattenuator .......c.ciiiiiiiiaeeeaenaan HP 8491A option 010
RE CabIe S8t ...vviiiiiieiieceenncnansancnanaaearaenns HP 11851B

DESCRIPTION AND PROCEDURE

This tests the instrument’s frequency accuracy over its entire frequency range. Frequencies in each
of the analyzer’s 11 intemal sub-bands are checked due to its harmonic mixing scheme. Warm-up
time: one hour.

1. Connect the equipment as shown in Figure 1. Press [PRESET] [MENU] [CW FREQ].

2. Press [3] [0] [0] [k/m] to select a CW frequency of 300 kHz. Record the counter reading onthe
Performance Test Record.

3. Repeat step 2 for each of the frequency settings listed on the Performance Test Record. The
tolerance and measurement window are different for each frequency selected.
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IF THE INSTRUMENT FAILS THIS TEST

If any frequency measured is close to specification limits (either in or out of specification), check
the time base accuracy of the counter used.

If the analyzer fails by a significant margin at all frequencies (especially if the deviation increases
with frequency), the master time base probably needs adjustment. In this case, refer to the frequen-
cy accuracy adjustment in Adjustments. The reference assembly VCO tune adjustment also affects

frequency accuracy.

Refer to the Source section for related troubleshooting information.
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Minimum R Level Performance Test

SPECIFICATIONS
Minimum R level for phase lock: —35 dBm

ANALYZER

s DIRECT CONNECTION
NO CABLE

Figure 2. Minimum R Level Test Setup

EQUIPMENT
20 dB attenuAator . ... ... icii i e HP 8491A option 020
30dB attenuator . ........cceiiaeraeecniaronaen HP 8491A option 030
RFcable ..covviieiiei i ieeanns part of HP 118518 cable set

DESCRIPTION AND PROCEDURE

Source phase lock is achieved by sampling the signal at the R input. The phase detection circuitry
must receive sufficient power from input R for proper source operation. The specification states that
the instrument should have enough power to phase lock if the R input level is at least —35 dBm.

This test checks the minimum R input power level at which phase lock can be achieved. At each
CW frequency, the R input power is set to approximately —55 dBm, the minimum level using the
given setup. If no phase lock errors are present, the actual R input level detected by the analyzer
is recorded as the minimum R level. If phase lock errors are present, the source output power is
increased until phase lock is achieved. The R input level at which this occurs is then determined
to be the minimum R level.

Warm-up time: one hour
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1.  Connect the equipment as shown in Figure 2 and press [PRESET].
HP 8702A/B ONLY: Press [CAL] [DEVICE TYPE] [E/E].

2. Onthe HP 8753, press [MEAS] [R]. On the HP 8720, press [MEAS] [INPUT PORTS] [R].

3. Press [MKR FCTN] [MKR SEARTH] [TRACKING ON] [SEARCH: MAX] to observe the maxi-
mum value of the R input signal.

4. Press [MENU] [POWER] [-5] [x1] to set the source power to -5 dBm.

5. Press [MENU] [CW FREQ] [300] [K/m] to set the RF output frequency to 300 kHz CW. Check
the display for phase lock error messages. If none are present, record the marker value read-
out in the upper right comer of the display in the Performance Test Record.

if phase lock errors are present, press [POWER] and use the up-arrow key to increase the output
power by 1 dB. Wait a couple of seconds until the sweep indicator (an up-arrow) appears to the
left of the graticule to make sure that the analyzer has had time to take a new sweep. Continue
increasing the power until the phase lock error messages disappear. Then record the marker value
in the Performance Test Record. The value should be less than —35 dB.

6. Repeat steps 4 and 5 for the other CW frequencies listed in the Performance Test Record.

IF THE INSTRUMENT FAILS THIS TEST

Check the flexible RF cable, W8, between the R sampler assembly and the A11 phase lock assem-
bly. Most of the cable should rest on top of the sampler assemblies, not next to the A11 phase lock
assembly.

Check the R sampler by substituting the A sampler. Move cable W8 to the A sampler, and use only
10 dB of attenuation between RF OUT and input A. Repeat the test, but press [MEAS] [A] in step
3. If the performance test still fails, suspect the A11 assembly.

Related adjustment: high/low band adjustment.

To troubleshoot: see Source.
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Receiver Noise Level Performance Test

SPECIFICATIONS

Noise Leve! (Inputs A,B): —90 dBm (3 kHz IF bandwidth) —100 dBm (10 Hz IF bandwidth)

ANALYZER

¥ 500
TERAMINATION

% DIRECT CONNECTION
NO CABLE

Figure 3. Receiver Noise Level Test Setup

EQUIPMENT
20dB attenuator ........iiiiiiiiiaa e HP 8491A option 020
500 termination (2) . .......ceieiieieriiei i HP 908
ARFcable .........cciiiiiiiaiaann, part of the HP 11851B cable set

DESCRIPTION AND PROCEDURE

This test determines the receiver noise level (noise floor), the ultimate limit of receiver sensitivity.
Linear format is used to avoid skewing the data with the marker statistics function. Input R is not
tested as it is used for phase locking the source. Warm-up time: one hour.

1. Connect the equipment as shown in Figure 3 and press [PRESET] [MENU] [POWER] [-] [1]
[0] [x1] [MKR FCTN] [STATS ON]J to set up the instrument. When [STATS ON] is pressed,
mean, s.dev, and p-p values will appear.

HP 8702A/B ONLY: Press [CAL] [DEVICE TYPE] [E/E].
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Press [MEAS] [A] [FORMAT] [LIN MAG] [MENU] [TRIGGER MENU] [SINGLE] and note the
input A 3 kHz IF BW trace mean value on the Performance Test Record. The Record shows the
specification in both dBm and pU. U (units) are related to volts and are defined by the equa-
tion: power (dBm) =20 Logqg (Linear Magnitude measured value)

(Pressing [SCALE REF] JAUTO SCALE] will bring the trace into view.)

Press [MEAS] [B] [FORMAT] [LIN MAG] [MENU] [TRIGGER MENU] [SINGLE] and note the
input B 3 kHz IF BW trace mean value on the Performance Test Record.

Press [AVG] [IF BW] [1] [0] [x1] to select an IF bandwidth of 10 Hz. Disregard the CRT mes-
sage “SWEEP TIME INCREASED". Press [MENU] [TRIGGER MENU] [SINGLE] and note the
input B 10 Hz IF BW trace mean value on the Record.

Press [MEAS] [A] [MENU] [TRIGGER MENU] [SINGLE] and note the input A 10 Hz IF BW
trace mean value on the Record.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: A10 digital IF assembly, if both inputs fail.

Related adjustment: ADC linearity correction constants.

To troubleshoot: see Receiver.
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Input Crosstalk Performance Test

SPECIFICATIONS
Input Crosstalk (10 Hz IF bandwidth): —100 dB 300 kHz to 1 GHz-—90 dB from 1 GHz to 3 GHz

ANALYZER

001 />
TERMINATION 3 DIRECT CONNECTION
NO CABLE

Figure 4. R-into-A and R-into-B Input Crosstalk Test Setup

EQUIPMENT
500 power splitter .......... .. eiiiiiiiiian, HP 11667A option 001
500 termination (3) .. ...ciiiiiiii it HP 908A
20dB attenuator ... ....c.eiiiiararenaerae e HP 8491A option 020
SOW RF cable S&t .......cciiiieeiiinnenaaccrnnanennnns HP 11851B

DESCRIPTION AND PROCEDURE

This tests the signal leakage interference between inputs when one input is driven and another ter-
minated. As input R is used for phase lock, A-into-R and B-into-R crosstalk is not tested.

in the following procedure, an RF signal is connected to input Rto check input R crosstalk (R-into-
A, and R-into-B). An RF signal is then connected to input B to test input B crosstalk (B-into-A}.
Lastly, an RF signal is connected to input A to test input A crosstalk (A-into-B).

Ratioed measurements are used to compensate for any frequency response effects.

R into A Crosstalk

HP 8702A/B ONLY: Press [PRESET] [CAL] [DEVICE TYPE] [E/E]. Do not press PRESET again
in the next step.
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Connect the equipment as shown in Figure 4 and press [PRESET] [SCALE REF] [2] [5] [x1]
[MENU] [POWER] [6] [x1] [AVG] [AVERAGING FACTOR] [5] [x1] [AVERAGING ON] [IF BW]
[1] [0] [x1] to set up the instrument. Disregard the “SWEEP TIME INCREASED” message on
the CRT.

Then press [MKR FCTN] [MKR SEARCH ON] [TRACKING ON] [SEARCH: MAX].

2. Press [STOP] [1] [G/n] [MENU] [TRIGGER MENU] [NUMBER of GROUPS] [5] [x1]. Atthe
end of the fifth sweep, read the number one marker value (visible in the upper right-hand cor-
ner of the CRT, after “1: “). Write this value on the Performance Test Record.

3. Press [START] [1] [G/n] [STOP] [3] [G/n] [NUMBER of GROUPS] [5] [x1]. Atthe end ofthe
fifth sweep, record the marker value on the Record.

R into B Crosstalk

4. Press [MEAS] [B/R] [MENU] [TRIGGER MENU] [NUMBER of GROUPS] [5] [x1]. Attheend
of the fifth sweep, record the marker value.

5. Press [START] [.] [3] [M/u] [STOP] [1] [G/n] [NUMBER of GROUPS] [5] [x1]. Atthe end of

the sweeps, record the marker value.

B into A Crosstalk

6.

Connect the equipment as shown in Figure 5 and press [MEAS] [A/B] [MENU] [TRIGGER
MENU] [NUMBER of GROUPS] [5] [x1]. At the end of the sweeps, record the marker value.

Press [START] [1] [G/n] [STOP] [3] [G/n] [NUMBER of GROUPS] [5] [x1]. Atthe end of the
sweeps, record the marker value.

A into B Crosstalk

8.

12

Reconfigure the instrument by moving the 50W load from input A to input B and moving the
cabie from input B to input A.

Press [MEAS] [A/R] [AVG] JAVERAGING OFF] [MENU] [TRIGGER MENU] [SINGLE]. At the
end of the sweep, press [DISPLAY] [DATA->MEMORY] [DATA/MEM] [MEAS] [B/R] to set
up a B/A measurement (by ratioing out the R data).

Press [AVG] JAVERAGING FACTORY] [5] [x1] [AVERAGING ON] [MENU] [TRIGGER MENU]
[NUMBER of GROUPS] [5] [x1]. At the end of the sweeps, record the marker value.

Press [START] [.] [3] [M/u] [STOP] [1] [G/n] [MEAS] [A/R] [AVG] [AVERAGING OFF]
[MENU] [TRIGGER MENU] [SINGLE]. At the end of the sweep, press [DISPLAY]
[DATA->MEMORY] [DATA/MEM] [MEAS] [B/R] to set up the second B/A measurement.

Press [AVG] JAVERAGING FACTOR] [5] [x1] JAVERAGING ON] [MENU] [TRIGGER MENU]
[NUMBER of GROUPS] [5] [x1]. At the end of the sweeps, record the marker vaiue.
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Figure 5. B-into-A Input Crosstalk Test Setup

IF THE INSTRUMENT FAILS THIS TEST

Suspect: loose external RF test cable and termination connectors. inspect all cables for signs of
damage, wear, or faulty shielding.

Remove the analyzer top cover and tighten any loose SMA connector nuts on the four semi-rigid
cables located between the A4/5/6 sampler/mixer assemblies and the front pane! type-N connec-
tors. These connectors should be torqued to 8 pound-inches.

Tighten any loose screws on the A4/5/6 sampler/mixer assembly covers, and on the A7 pulse gen-
erator assembly. Inspect the shielding clips on the A5 sampler/mixer and A7 puise generator. in-
spect the shielding posts on the A10 digital IF board assembly.

Related adjustments: none.

To troubleshoot: see Receiver.
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Trace Noise Performance Test

SPECIFICATIONS
Trace Noise: (A/R, B/R, A/B, at —10 dBm, 3 kHz bandwidth)
Magnitude: <0.006 dB rms

Phase: <0.035° rms

ANALYZER

: DIRECT CONNECTION
NO CABLE

Figure 6. Trace Noise Test Setup

EQUIPMENT
50Q) three-way power splitter ...........ccoviiiinaiann. HP 11850C
DdBattenuator ........coiiiiiiinirariianann HP 8491A option 010
S0 RFcable set .......cviiimnrnnaencacacennranncan HP 11851B
Adapter, type N (m)/(m) ................n HP part number 1250-1475
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DESCRIPTION AND PROCEDURE

This test measures trace noise on a CW signal in ratio mode. The test is done in CW in order to
eliminate any effects of frequency response. Itis tested at 3 GHz because conditions are the noisiest
at that frequency.

HP 8702A/B ONLY: Press [PRESET] [CAL] [DEVICE TYPE] [E/E]. Do not press PRESET again
in the next step.

1.

Connect the equipment as shown in Figure 6 and press [PRESET] [MENU] [POWER] [1] [0]
[x1] [MENU] [NUMBER of POINTS] [1] [6] [0] [1] [x1] [CW FREQ] [3] [G/n] to set up the
instrument. Then press [MKR FCTN] [STATS ON] to enable marker statistics.

The standard deviation trace value is displayed as a marker statistic (s.dev) in the upper right-
hand corner of the CRT. It corresponds directly to rms.

Record the s.dev value on the Performance Test Record.
Press [MEAS)] [B/R] and record the s.dev value on the Record.

Press [A/B] and record the s.dev value on the Record.

. Press [FORMAT] [PHASE] and record the s.dev value on the Record.

Press [MEAS] [B/R] [FORMAT] [PHASE] and record the s.dev value.

Press [MEAS] [A/R] [FORMAT] [PHASE] and record the s.dev value.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: the A10 digital IF assembly.

Related adjustments: none.

To troubleshoot: see Receiver.
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Frequency Response Performance Test

SPECIFICATIONS

Magnitue Ratio Accuracy (A/R, B/R, A/B): *0.5 dB (—10 dBm on all inputs)
Phase Frequency Response (A/R, B/R, A/B): £3° from linear phase (—10 dBm on all inputs)

ANALYZER

% DIAECT CONNECTION
NO CABLE

Figure 7. Frequency Response Test Setup

EQUIPMENT
500) Three-Way Power Splitter .............cociiaiiaontt. HP 11850C
10 dB AENUAIOr . ..cc.vintririiienrnennennnnns HP 8491A option 010
SO0WRF Cable Set ......coviiiiiiiniieiannnnnenannonans HP 11851B
Adapter, type-N (m)/(m} ..............ootn HP part number 1250-1475

DESCRIPTION AND PROCEDURE

This performance parameter is a typical characteristic but not a guaranteed specification; testing
it is recommended but not required.

This test determines the magnitude ratio accuracy for each pair of inputs by measuring the peak-
to-peak variation of the ratioed trace. It also determines the phase tracking frequency response,
measured as deviation from linear phase. Both magnitude and phase frequency response are
tested for A/R, B/R, and A/B input ratios in swept mode. Warm-up time: one hour.

Magnitude Ratio Accuracy

HP 8702A/B ONLY: Press [PRESET] [CAL] [DEVICE TYPE] [E/E]. Do not press PRESET again
in the next step.
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Connect the equipment as shown in Figure 7 and press [PRESET] [MENU] [POWER] [1] [0]
[x1] [SCALE REF] [.] [1] [x1] to setup the instrument.

Press [MKR FCTN] [MARKER PREFERENCE] [DISPLAY] [DATAMMEMORY] to store the
measured data. A beep indicates that the trace is stored. Reverse the R and A cable connec-
tions on the analyzer input ports. Then press [DATA and MEMORY].

Visually average the two traces: imagine a trace directly between the two traces. (If both traces
are not completely visible, change the scale as required.)

Record the maximum “averaged” power deviation on the Performance Test Record.

Press [DISPLAY:DATA] [MEAS] [B/R] and repeat step 2 for B/R, except reverse the Band R
input cable connections after storing the trace.

Press [DISPLAY:DATA] [MEAS] [A/B] and repeat step 2 for A/B, except reverse the Aand B
input cable connections after storing the trace.

Phase Ratio Accuracy

5.

Press [PRESET] [MENU] [POWER] [1] [0] [x1] [MKR FCTN] [STATS ON] [FORMAT]
[PHASE] to set up the instrument.

Press [SCALE REF] [.] [6] [x1] [ELECTRICAL DELAY] and tum the RPG to vary the electrical
delay until the trace is in the most linear horizontal position. Then press [MENU] [TRIGGER
MENU] [SINGLE].

When the sweep “Hid” notation appears, record the p—p (peak-to-peak) marker statistic on
the Performance Test Record. The p-p vaiue appears in the upper right-hand comer of the
CRT.

Press [CONTINUOUS] [MEAS] [B/R] [FORMAT] [PHASE] and repeat step 6 for B/R phase.

Press [CONTINUOUS] [MEAS] [A/B] [FORMAT] [PHASE] and repeat step 6 for A/B phase.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: the power splitter and RF cables if the phase ratio accuracy measurement fails. Move the
RF cables to different ports on the power splitter and re-measure the inputs that failed.

Related adjustments: the sampler diode bias adjustment and the sampler magnitude and phase
correction constants. .

To troubleshoot: see Receiver.
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Absolute Amplitude Accuracy Performance Test

SPECIFICATIONS
Absolute Amplitude Accuracy: 300 kHz to 3.0 Ghz +1dB

POWER METER ANALYZER

¥ DIRECT CONNECTION
NO CABLE

Figure 8. Absolute Amplitude Accuracy Test Setup (Input R)

EQUIPMENT
Power meter ..........ccoiiciiiiinnnnnnnnnnn HP 436A or 437 or 438A
Power sensor ...........cccieennnn HP 8482A (and 8481A, option 006)
500 power splitter .........cciiiiiiiiiiiiianen HP 11667A option 001
10dBattenuator ...........ciiiiiiiiiieeraannn HP 8491A option 010
RFE Cable SBt .......civiiiereineantncnnaeenneananannns HP 11851B
Adapter type-N (m) totype-N (m) .......... HP part number 1250-1475
Adapter type-N (totype-N () ............ HP part number 1250-1472

DESCRIPTION AND PROCEDURE

This test measures receiver performance: how well information is transferred from RF to IF and how
accurately that information is processed and displayed. The measurement consists of a CW signal
applied to a power meter and input R using a 2-way power splitter. The splitter is then connected
to inputs A and B in turn and the absolute power level of each input is compared 0 the earlier power
meter reading. The process is repeated at several different frequencies.
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NOTE: Inthefollowing steps, set the power meter cal factor whenever necessary to compensate for

5.

variations in power sensor frequency response.
Zero the power meter and set it to measure dBm. Connect the equipment as shown in Figure
8.

HP 8702A/B ONLY: Press [PRESET] [CAL] [DEVICE TYPE] [E/E]. Do not press PRESET
again in the next step.

Press [PRESET] [MEAS] [R] [MENU] [POWER] [6] [x1] [MKR] [MENU] [CW FREQ] [3] [0]
[0] [k/m] to set up the instrument.

Record the power meter reading on the Performance Test Record.

Record the R input power marker reading on the Performance Test Record. (The R input power
marker reading appears in the upper right-hand comer of the CRT.

Use the keypad to set the next frequency and repeat steps 2 and 3 for the other frequencies
on the Performance Test Record.

Connect the equipment as shown in Figure 8 and press [MEAS] [A] [MENU] [CW FREQ]. For
each frequency on the Performance Test Record, record the input A power marker reading, as
above.

ANALYZER

% D1RECT CONNECTION
NO CABLE

Figure 9. Absolute Amplitude Accuracy Test Setup (Input A)

Move the power splitter from input A to input B. Press [MEAS] [B] [MENU] [CW FREQ] and
record the input B power marker readings at the same frequencies as above.
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6. When all of the readings have been recorded, for each frequency, determine which readings
show the greatest variation: power meter versus R, power meter versus A, or power meter ver-
sus B. See the first line for an example. Record the greatest variation in the space provided.

The final results represent the worst-case absolute amplitude accuracy values for all inputs
at the selected frequencies.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: poor tracking between the ports of the power splitter if all inputs fail. Suspect source drift
if inputs A and B fail this test at any frequency; connect the equipment as shown in Figure 8, set
the power level at the frequency of interest, and repeat the test for that input.

Related adjustments: sampler diode bias adjustment, sampler magnitude and phase correction
constants.

To troubleshoot: see Receiver and Source.
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Input Impedance Performance Test

SPECIFICATIONS

input impedance: 50W nominalRetum Loss: > 20 dB from 300 kHz to 2 MHz>23 dBfrom 2 MHz
10 2 GHz>20 dB from 2 GHz to 3 GHz

ANALYZER

e O 2228

oooa
o0 Q----a
°

°o
AF OUT ala
R INC
RF A REFL
TRANSUI 35 10K7
REFLECTION ADAPTER
TEST SET

TEST

Figure 10. Input B Impedance Test Setup

EQUIPMENT
5000testset ... ..iiiiiiiiiiian, HP 85044A or 85046A or 85047A
50W power splitter . ... e HP 11667A option 001
10dBattenuator ...........c.cciiiiiriineaaeaaaan HP 8491A option 010
SOW termination . .......cccveeerntonenenereannracnsnnnannn HP S08A
500 type-N calibration kit ............ ... i, HP 85032B
50Q type-N RFcableset .........coocieiiiiiiiinnnn. HP 11851B
RFcable ...........cviiiiiinat, from HP 11857D 7mm cable set

DESCRIPTION AND PROCEDURE

This test measures the retum loss of each input using a test set and the other two inputs of the
analyzer. A/R is used to measure the input impedance of input B. B/R is used to measure the input
impedance of A. A power splitter is used to maintain phase lock when testing input Rand A/B is
used. Warm-up time: one hour.
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Connect the equipment as shown in Figure 10. When using the HP 85046A or 85047A test set,
connect the test set interconnect cable and use port 1. Set the HP 85044 attenuation to 0 dB.
Then press [PRESET] [MENU] [NUMBER OF POINTS] [1] [6] [01 [1] [x1] to set up the instru-
ment.

HP 8702A/B ONLY: Press [CAL] [DEVICE TYPE] [E/E].

Press [CAL] [CAL KIT] [N 50W] [RETURN] [CALIBRATE MENU] [S11 1-PORT] to initiate a
calibration.

Connect a type-N (f) open to the adapted test port cable and press [OPENS] [OPEN (M)]
[DONE: OPENS].

Connect a type-N (f) short to the adapted test port cable and press [SHORTS] [SHORT (M)]
[DONE: SHORTS].

Connect a type-N (f) SOW termination to the adapted test port cable and press [LOAD]. Then
press [DONE 1-PORT CAL] to complete the calibration sequence (about one-half minute).

Remove the 50W termination from the test port cable and connect the cable to the open input
port of the analyzer. Press [SCALE REF] JAUT O SCALE].

Press [MKR] [.] [3] [M/m] to set marker 110 300 kHz. Record the marker power level vaiue
(seen in the upper right-hand comer of the CRT) in the Performance Test Record. Retum loss
below 2 MHz is tested only at 300 kHz, where it is always greatest.

Press [MARKER 1] [2] [M/u] [MARKER 2] [2] [G/n] to set the markers to 2 MHz and 2 GHz.
Turn the knob to move marker 2 to the peak value between 2 MHz and 2 GHz. The peak value
represents worst-case retum loss; record it in the Performance Test Record.

Press [MARKER 1] [2] [G/n] [MARKER 2] [3] [G/n] to set the markers to 2 GHz and 3 GHz.
Turn the knob to move marker 3 1o the peak value between 2 GHz and 3 GHz. Record this value
in the Performance Test Record.

Connect the equipment as shown in Figure 11 and press [PRESET] [MEAS] [INPUT PORTS]

[B/R] [MENU] [NUMBER of POINTS] [1] [6] [0] [1] [x1]. Repeat steps 2 through 6 for input
A retum loss.
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Figure 11. Input A Impedance Test Setup

Connect the equipment as shown in Figure 12 and press [PRESET] [MEAS] [INPUT PORTS]
[A/B] [MENU] [NUMBER of POINTS] [1] [6] [0] [1] [x1]. Repeat step 2 to perform a calibra-
tion.

ANALYZER

re out J¥ylalafe
1048
POWER
SPLITTER
A INc
RF A REFL
TEST SET ADAPTER

3% DIRECT CONNECTION TEST
NO CABLE

Figure 12. Input R Impedance Test Calibration Setup
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9. Connect the equipment as shown in Figure 13 and repeat steps 3 through 6 to measure input
R retum loss.

ANALYZER

POWER
SPLITTER

500 R INC
TERMINATION

RF A REFL

HP 85044A/8
TRANSMISS 10N/
REFLECTION
TEST SET

3% DIRECT CONNECTION i TEST
NO CABLE

Figure 13. R Input Impedance Test Setup

IF THE INSTRUMENT FAILS THIS TEST

Suspect: damage or excessive wear of the type-N input connectors; check them. Impedance mis-
match may also be caused by the sampler, or the semi-rigid coaxial cables connecting the A4/5/6
sampler/mixer assemblies to the front panel type-N connectors.

if no damage is apparent at the input connector, try interchanging sampler assemblies. If the prob-
lem goes away, the sampler is defective. If it does not go away, suspect the path from input to sam-
pler.

Related adjustments: none To troubleshoot: see Receiver.
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INTRODUCTION

NOTE: Read the next few pages before attempting to run the performance test software. This
will avert most problems before they arise.

This section of the performance tests contains instructions and setup diagrams for several
automated tests. Automated tests require an HP 9000 series 200/300 desktop computer,
associated peripherals and the software provided on disk in this manual. These tests do require
operator interaction and are best described as semiautomated.

The rest of this section is organized as follows:

SETTING UP THE SYSTEM: This provides hardware and software model numbers for proper
system configuration. !t also provides instructions for loading the operating system.

SOFTWARE BACK-UP: This defines the files provided with the performance test software, and
also provides instructions for disk copying .

GETTING STARTED: This provides instructions for Ioading the performance test program. The
initial menus associated with program setup are common to all tests, and are documented here.
Error messages and recovery from error conditions are discussed. For best resuits, read the
material in this section prior to running test software.

TESTPROCEDURES: Each test procedure is documented separately, with a description of the
test and the measured specification. A step-by-step procedure is provided which often refer-
ences the material in GETTING STARTED. Test set-up diagrams for each test are provided.
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SETTING UP THE SYSTEM

System Hardware Configuration

Controllers. The HP 9000 series 200/300 controllers listed in Table 2 can be used to run the
performance tests. Other controllers not listed here may work.

Table 2. HP 9000 Controller Models

Series 200: 216, 226, 236, 220
Series 300: 310

Peripherals. The automated tests require mass storage and a printer. (The required measure-
ment instrumentation is listed in the test procedure.)

There are many compatible disk drives. Software is provided on 3.5 inch floppy disks, formatted
single sided so they will be usable in either single or double sided disk drives. The following drives
are recommended as a convenience only. Most HP drives will work.

Table 3. Compatible Disk Drives

Model Number Command Set
HP 9121D AMIGA
HP 9133A AMIGA
HP 9133B AMIGA
HP 9133V/XV AMIGA
HP 9122D CS80
HP 9133D/H cs80
HP 9153A CS80

A printer is always required to record test results. All test results are output in test record format.
Some tests provide additional output in graphica!l form. This requires a printer capable of
accepting raster data (dump graphics) from the controller. Printers that are known to have this
capability are listed below.

Table 4. Compatible Printers

HP 2225A ThinkJet
HP 2671G/2673A Thermal Printer
HP 9876A Thermal Line Printer
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System Software Requirements
The performance test software requires BASIC versions 3.0 or higher.

To load the BASIC system, locate the BASIC System Disk. Insert the disk into the disk drive and
power on the computer. The computer will locate the BASIC operating system and load it into
memory.

BASIC versions 3.0 and 4.0 provide a modular operating system architecture. The core of the
system is provided on the operating system disk. Additional computation and IO capability is
available through the use of code modules called binaries. Binaries are separated into two
groups: Language Extensions and Drivers. The automated performance test software requires
the following binaries.

Table 5. Required Binaries

Language Extensions Drivers

ERR CS80 or DISC (depends on disk)
GRAPH HPIB

10 CRTA or CRTB (depends on CRT)
KBD
MAT
MS

Ifyou already have a pre-configured BASIC system, you can verify whether or notit contains all of
the above binaries. Type:

LIST BIN (press [ENTER] or [RETURN] to execute the command)

All binaries currently contained in memory will be listed to the screen. If any of the required
binaries are missing, insert the Drivers disk provided with the system and load the Configure

program. Type:
LOAD “CONF IGURE"™
Press [RUN] to start the program.

This program lets you select the necessary binary modules and ioads them for you. Simply follow
the prompts. The program telis you to load the appropriate disk, lists the binaries available on
that disk and links that binary into the system upon your command.

You must know what type of disk drive you are using and the command set it uses to select the
correct mass storage driver. Drives using CS80 or SS/80 command set require the CS80 binary.
(Most drives which read double-sided media use CS80 command set.) Other disks use the
AMIGA protocol and require the DISC binary. Table 3 lists the command set used by several HP
disk drives. If you are unsure, load both binaries.

Refer to the BASIC user’s documentation for more comprehensive instructions on ioading the
operating system and binaries.
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SOFTWARE BACKUP
Disk Files

The performance tests and adjustment software, HP part number 08753-10012, is provided on
two single-sided disks. The files contained on these disks are as follows:

DISK 1

PERFTEST : main test program

MS_CONFG : mass storage configuration file
DEV-CONFG : device configuration file

APILLADJ : adjustment program for A13 APl spurs
DISK 2

power_test : output power test subprograms
spur-test : spectral purity test subprograms
dyaccytest : dynamic accuracy test subprograms
HP436A :  HP 436A subprograms

HP438A - : HP 438A subprograms

Making Working Copies
NOTE: Before doing anything else, make working copies of these disks!

The master disks are shipped from the factory write-protected and cannot be written to or
initialized in this mode. We recommend you maintain these disks in write-protect mode. During
execution, the performance test program must read from and write to one of these disks,
therefore it must not be write-protected in normal use. You must copy the master disks to
working copies using the instructions below. If the working copy is damaged or lost, the master is
always available.

NOTE: When making working copies, do not split up the files contained on Disk 1. They must all
reside together on the same mass storage medium. The files on Disk 2 must also reside together
on the same mass storage medium.

To copy the master disk, you must initialize a blank disk. Insert a blank disk into the disk drive and
type:

INITIALIZE ":msus"

where msus is the address of the drive containing the disk to be initialized. The initialization
process takes approximately 60 seconds.
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To copy the contents of the master disk to the working disk, follow the instructions below:

Copying to a Hard Disk or Double-Sided Flexible Disk

If you copy both master disks to a storage medium of a larger size, you will have to perform a file-
by-file copy instead of copying the entire volume at once. To perform a file copy, follow the
instructions below. After typing a command from the keyboard, press [ENTER] or [RETURN] to
execute the command.

1. Insert the master disk into the drive and obtain a directory listing. Type:
CAT ":msus”
where msus is the mass storage unit specifier of the drive containing the master disk.

2. If you are copying to a fiexible disk, insert the initialized working disk into the second drive.
Type:

COPY “f ilename:master msus® TO “filename:destination msus"

where master msus is the mass storage unit specifier of the disk drive containing the master
disk and destination msus is the mass storage unit specifier of the fiexible or hard disk drive
containing the working storage media.

Perform step 2 for each file in the master disk directory listing, for each master disk.

Anexample: Your system includes an HP 9133H disk drive at HP-IB address 700. The hard
disk is unit 0 and the floppy drive is unit 1. (The hard disk can be configured as one large
volume or several.) To file copy from the master disk in the floppy drive to volume 3 of the
hard disk, the copy command syntax would be:

COPY "“PERFTEST:,700, 1" TO “PERFTEST:,700,0,3"

Copying Flexible Disks with Two Drives
1. Insert the master disk into one drive and the initialized working disk into the other drive.
2. Type:

COPY “:sourcemsus™ T0 ":destinationmsus"

where source msus is the mass storage unit specifier of the drive containing the disk you
want to copy, and destination msus is the mass storage unit specifier of the drive containing
the initialized working disk.

An example: With an HP 9122D dual disk drive at address 700, the master disk in the left
drive, and the working disk in the right drive, the copy command syntax would be:

CarPYy *:,700,0" TO ®:,700,1"
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Copying Flexible Disks with One Drive

When only one drive is available, disk contents must first be copied into memory, then from
memory to the destination disk.

1. Type:
INITIALIZE *:MEMORY, 0"
2. Insert the master disk into the disk drive.
3. Type:
COPY “:msus" TO *":MEMORY,O0"
where msus is the mass storage unit specifier of the disk drive.

4. When the copying is done, remove the master disk from the disk drive and insert an
initialized disk into the drive.

5. Type:
COPY ":MEMORY,0* TO ":msus"

where msus is the mass storage unit specifier of the disk drive.

GETTING STARTED

The following text provides instructions on loading the performance test software and interact-
ing with the program. If you wish to run the software while reading the instructions, then you must
refer to the test procedure subsection and connect the system as indicated for the test you wish
to run. Then follow the procedure for that test. It will refer you back to GETTING STARTED for
instructions on using the program menus and prompts.

Loading the Performance Test Program

NOTE: Before loading or running programs, set the mass storage unit specifier (MSUS) to the
address of the drive containing Disk 1 of the performance test software.

Example: Your system mass storage is an HP 9122 dual disk drive. Insert Disk 1 into the left drive
and type:

MSI “:,700,0"
Press [RETURN].

This command sets the current MSUS to drive 0 of the mass storage device at HP-IB address
700. If the MSUS is not set to the drive containing Disk 1 files, subsequent program errors will
occeur.
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Load the performance test program. Type:
LOAD “PERFTEST"

Press [RETURN].

When the drive light goes out press [RUN].

During the initialization process, the program searches for the files MS_CONFG and
DEV_CONFG at the current MSUS. If these files are not present, an error is reported.

System Configuration Menu
The first menu you see will be the SYSTEM CONFIGURATION MENU.
Press [SELECT] to select EDIT MASS STORAGE.

Edit Mass Storage. Selecting this menu allows you to establish where certain files will reside:
CALIBRATION DATA files, and DISK 2 FILES.

Later in the program, you will enter power sensor calibration data. The program will store this
data into a file so that it can be easily retrieved at a later date.

Press the [SELECT] softkey. Type in the MSUS of the mass storage media where the calibration
data should be stored. (Since you made copies of the master disks, and they are no longer write-
protected, you can elect to store calibration data files on either of these disks.)

Press [ ®] and [SELECT] to modify the MSUS for volume DISK2 FILES. Type in the MSUS for
the mass storage device containing Disk 2.

Example: Your system consists of an HP 9836A and an HP 9122D dual disk drive at HP-IB
address 700. Disk 1 resides in unit O of your HP 9122. Disk 2 resides in unit 1. You decide to store
calibration data on a 5.25 inch floppy in one of the internal drives of the HP 9836. Modify the mass
storage config edit menu as follows:

VOLUME LABEL MSUS SRM DIRECTORY PATH
CALIBRATION DATA :INTERNAL , 4,1
DISK2 FILES $,700,1

The changes made to the mass storage menu are re-stored into file MS_CONFG and will
therefore be in effect the next time the program is run. You won’t need to re-edit this menu each
time the program is run as long as the system configuration remains the same.

If you are using an SRM system, press the right arrow key [#]. A third column should appear on
the screen entitled SRM. This column must contain the directory path for the volume label, and
the MSUS column must contain the remote MSUS (**: REMOTE™).

32 Automated Performance Tests HP 8753 and HP 8702



When you are finished editing the mass storage menu, press [DONE]. The program returns tothe
SYSTEM CONFIGURATION MENU.

Press [#®] and [SELECT] to select EDIT DEVICE ADDRESSES.

Edit Device Addresses. This menu contains four columns, two of which are visible on the
screen at any one time. Use the cursor control keys (left, right, up, down) to select different parts
of this menu.

NOTE: TO VIEW COLUMNS THREE AND FOUR, PRESS [#], TWICE. Do NOT edit columns 1 or
2.

This selection allows you to input the actual HP-IB hardware addresses of the equipment you will
use in the performance tests. Each instrument address is assumed to be the recommended
default address for the instrument with an HP-1B select code of 7:

Printer 701
Power Meter 713
HP 8753A/B/C, HP 8702A/B 716
Spectrum Analyzer 718
Attenuator Driver 728

We recommend you change the address on the instrument itself to comply with these factory
recommended defaults. However, if this is not possible, use this menu to edit the program’s
addresses to match your equipment. When you exit this menu, the changes made will be re-
stored to file DEV_CONFG and will be in effect the next time you run the program.

The file DEV_CONFG contains one equipment list for all the tests, so there may be equipment
listed in this menu that is not pertinent to the test you are about to run.

If you are using an HP 437A or 438A power meter, edit the model number column for the power
meter. By default, this column says HP436A. Change thisto HP437A or H P438A (no spaces).

Press [DONE] to return to the SYSTEM CONFIGURATION MENU.
Press [DONE] again to invoke the PERFORMANCE TEST MENU.

Performance Test Menu

Select the test you wish to run. The computer will load the subprograms specific to that test. (The
computer will expect to find the subprograms at the default MSUS or, if you edited the mass
storage configuration screen, at the MSUS you provided for the volume DISK2 Fi LES. if yourdisk
drive has only one drive available, remove disk 1 now and insert disk 2.)

Each test provides the same main menu choices: TESTS and RESULTS.

Tests. This selection invokes the necessary setup routines (such as entering calibration
factors, etc,) before leading to a menu which aliows the selection of individual tests to be run. The
setup routines are as follows:
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Power Sensor Calibration Factors: You have two choices in this menu: read calibration data
from disk, or enter it from the keyboard. If the program has never been run before, there is no
calibration data on disk. Select KEYBOARD ENTRY/EDIT.

Enter the calibration data from the power sensor label for the frequencies listed in column one.
(Enter calibration factors as percentages, for example: 96.7). Press [SELECT] and enter the first
calibration factor. To enter the second calibration factor, press [ ] and [SELECT]. Repeat this
process for the entire list.

When values are entered from the keyboard, the program asks if you wish to store the data to
disk. If so, you are prompted for the last five digits of the power sensor serial number. Enter the
number and press [RETURN] or [ENTER] to complete the input. The program then stores the
data in file “8482Annnnn", where nnnnn is the last five digits of the serial number.

When storing calibration data, the program will attempt to create a file on either the default mass
storage unit or the MSUS that you input in the mass storage config edit menu for the volume
CALIBRATION DATA. If there is no mass storage at that address, an error will occur.

In later executions of the program, you can read this data file from disk by pressing READ DISK to
load calibration factors into the program.

Attenuator Calibration Data. The dynamic accuracy program is the only routine that requires
attenuator calibration data. Enter the actual attenuation value in column two, for all steps of the
attenuator. Refer to Power Sensor Calibration Factors, above, for instructions on entering/saving
these data.

Equipment Initialization. Just before the test menu is displayed, the appropriate power meter
subprograms are loaded and the power meter is zeroed and adjusted. Simply follow the prompts
on the screen. Any additional equipment is aiso preset.

TestRoutines. Finally, the test menu is displayed. Tests can be run individually or sequentially
without interruption (if the test setups are identical). You can rerun these tests as many times as
is necessary without repeating all the previous menus. However, results from the previous run
will be overwritten.

Results. This selection leads to the Test Record menu. All test results can be output to a
printer in test record format. Some test results can be output in graphical format. Note that the
results menu accesses the analyzer to obtain the serial number of the unit under test.

You can output results as many times as you wish.

Error Recovery

If an error is detected, it is reported to the user with an explanation of the error and the name of
the subprogram that detected the error. The error message screen aiso provides one or more
softkeys. The [ABORT] softkey returns you to the most recent major menu. Some error mes-
sages provide a [REPEAT] softkey. Pressing this key will repeat the routine which just detected
the error. This is useful in cases, for example, where an HP-1B cable is missing and a device does
not respond to the controller. Connect the cable and press [REPEAT].
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Output Power

SPECIFICATIONS

Level Accuracy +0.5dB
(at +10 dBm output level, 50 MHz)

Flatness +=1dB

Linearity (25°C +5°C)
—5to0 +15dBm +0.2 dB (relative to +10 dBm output level)
+15 to +20 dBm +0.5 dB (relative to +10 dBm output level)

Range —5to +20 dBm

DESCRIPTION

The analyzer source power tests include verification of power level accuracy, power level
flatness, power linearity and power range.

These tests are preceded by a path loss calibration procedure that stores frequency response
data for the power splitter connected between the analyzer RF OUT port and the power meter.

Power Level Accuracy

This test measures the actual RF output power level of the analyzer when it is tuned to 50 MHz
and the power level has been nominally set to +10 dBm.

Power Level Flatness

Power level flatness is tested at six different power level settings, at various frequency points
across the range of the analyzer. For example, the power level is first set to —5 dBm. Power
meter readings are taken as the analyzer CW frequency is tuned to approximately 30 frequencies
from 300 kHz to 3 GHz. The power deviation from the nominal power setting is calculated and
stored. This procedure is repeated for power levels of 0, +5, +10, +15, and +20.

The peak-to-peak variation is recorded on the test record for each power level tested. Power
flatness can also be plotted on Cartesian coordinates with frequency as the x-axis and power
variation as the y-axis. The different power level settings are differentiated by line patterns on the
graph.
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Power Linearity

Power linearity is tested at five CW frequencies (300 kHz, 50 MHz, 1GHz, 2GHz, and 3 GHz). The
analyzer is tuned to a test frequency and the power is incremented from —5to +20dBmin1dB
steps. Power is measured at each step with a power meter. For each test frequency, linearity
data is normalized to the power reading taken at +10 dBm.

Power Range

The power output range for the analyzer is specified as —5t0 +20dBm. Actually, the power can
be nominally set from —10 to +25 dBm. This allows the user to overcome power flatness and
linearity variations by setting the power as necessary to obtain a precise power outputievel atthe
extremes of the output range.

Power range is reported on the test record as a simple pass or fail. if the test does fail, however,
the points that are out of specification are recorded.

CONTROLLER

DISK DRIVE THINKJET PRINTER

==

POMER METER

Figure 15. System Configuration for Output Power Tests
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EQUIPMENT REQUIRED

PowerMeter ........ ... i, HP 436A option 022

POWEr SBNSOT . .t ittt ettt ettt HP 8482A

PowerSplitter(2) ...t HP 11667A Option 001

Attenuator20dB(2) ....... .o HP 8491A Option 020

Cable Set ...t e e HP 11851B
PROCEDURE

1. Connect equipment as shown in Figure 15.

2. Referto GETTING STARTED at the beginning of this section for instructions on loading the
BASIC system and the performance test software. Use GETTING STARTED to work your way
through the SYSTEM CONFIGURATION MENU.
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PATH LOSS CALIBRATION (1 of 2)

POWER METER ANALYZER

OWER
SENSOR

L

% DIRECT CONNECTION
NO CABLE

PATH LOSS CALIBRATION (2 of 2)

POWER METER ANALYZER

POWER
SPLITTER
POWER
SENSOR

% DIRECT CONNECTION
NO CABLE

Figure 16. Output Power Path Loss Calibration Setups
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3. From the PERFORMANCE TEST MENU, select Output Power. The program will perform
setup routines such as asking for power sensor calibration factors. Refer to GETTING
STARTED and follow the instructions for this menu.

4. From the Output Power Tests Menu, select an individual test or select ALL TESTS to run all
test routines sequentially without interruption. The first routine selected will invoke the path
loss calibration routine. Follow the prompts. They will refer to test setup illustrations on the
following pages.

5. You can iterate the tests as many times as you like without repeating the path loss
calibration, as long as you do not terminate the output power test subprogram or change the
actual device connections between the analyzer and the power meter.

6. Press [DONE] when the tests are finished. Now select RESULTS to output the test data to
the printer. This test also provides plots of power flatness and linearity.

POWER METER ANALYZER

CAL1BRATED
POWER
SPLITTER

\.

SENSOR
% DIRECT CONNECTION
NO CABLE

Figure 17. Output Power Performance Test Setup

IN CASE OF DIFFICULTY

Ensure that the power meter and power sensor are operating to specification. Inspect the power
splitter connectors. Poor match at these connections can generate power reflections that can
cause the analyzer to appear to be out of limits.

Likewise, inspect the analyzer RF OUT connector for damage.

The source relies on internal correction routines for its high accuracy performance. If any test
fails, refer to the Adjustments section of this manual and perform the RF Output Power Correction
Constants routine.

If you encounter a catastrophic source failure, refer to Source group troubleshooting.
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Spectral Purity

SPECIFICATIONS
(With 0 to —10 dBm into the R input)

Harmonics
(at +20 dBm output level) —25dBc

Non-Harmonics
Mixer-related

(at +20 dBm output level) —32dBc
Other Spurious Signals
(frequency < 135 MHz) —60dBc
(frequency =135 MHz) [—60 + 20 log(f/135 MHz)] dBc
Phase Noise
(10 kHz offset from fundamental in 1 Hz bandwidths})
(frequency < 135 MHz) —90dBc
{frequency = 135 MH2) [—90 + 20 log(f/135 MHz)] dBc
DESCRIPTION

The spectral purity tests measure several phenomena that may appear in the output spectrum of
the DUT (Device — network/lightwave component analyzer — Under Test). Each of these
phenomena is described and the test method explained.

NOTE: In this performance test, the network analyzer or lightwave component analyzer is
refered to as the “DUT" to avoid confusion with the spectrum analyzer.

All measurements are made using the 10 MHz timebase reference from the spectrum analyzer
connected to the EXT REF INPUT of the DUT. With this configuration, both the spectrum analyzer
and the DUT are phase locked to the same reference frequency which should ideally eliminate
frequency offset errors. (If the two analyzers are not phase-locked, the tests will run, but
measurements may be invalid.)

Path Loss Calibration

This is not a performance specification but an ancillary routine that determines the frequency
response of the power splitter between the DUT RF OUT port and the power meter. Some of the
spectral purity performance parameters are specified at +20 dBm output level. In order for
power to be set accurately, the path loss to the power meter must be known.
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Harmonics

This routine measures the in-band second and third harmonics of the DUT with the power level of
the fundamental at +20 dBm.

The DUT’s output power variations and the HP 8566 spectrum analyzer's frequency response
are avoided using the following measurement technique. To measure the level of the second
harmonic of frequency F, the DUT is set to a CW frequency of 2F. The power is set with the power
meterto a level of +20 dBm (minus the path loss). The spectrum analyzer is also tuned to acenter
frequency of 2F, and the amplitude level of the signal is recorded. This provides a +20 dBm
reference level at the spectrum analyzer.

The DUT is then tuned to a frequency of F. The output power is adjusted, if necessary, to
+20 dBm. The spectrum analyzer is still tuned to a center frequency of 2F and is therefore
measuring the second harmonic of the DUT. The relative harmonic level is caiculated by subtract-
ing the +20 dBm reference level from the amplitude level of the second harmonic.

This routine is repeated until the list of test frequencies is exhausted. Third harmonics are tested
in the same way, but the +20 dBmreference is established with the DUT settoa CW requency of
3F. (By setting the reference on the spectrum analyzer at the frequency at which you expect to
measure the harmonic, you avoid the spectrum analyzer frequency response error.)

Non-Harmonics
This specification is separated into two main categories: mixer spurs and other spurious signals.

Mixer Spurs. Mixer spurs are generated by the heterodyne process in the A3 source module.
Because these spurs are generated in part by the cavity oscillator which resides in the leveling
control loop, they are power level dependent. Note they are specified at maximum power level.

These spurs are unwanted products of the mixing process and appear at the sum and difference
frequencies of the multiples of the cavity oscillator (F_,,) and the YIG Oscillator (F,). The perform-
ance test measures the level of the 2:1 spur and the 3:2 spur. A 2:1 spur is a signal that exists at
2(F,,) plus or minus F,... (Spurs at the sums of these two frequencies always occur at frequencies
greater than 3 GHz. The DUT specifies the level of in-band impurities only, therefore this routine
measures only the difference frequencies.) Likewise, the 3:2 spur is measured at the difference
frequency 3(F.,,) minus 2(F,.).

To accurately calculate the frequency at which these spurs will appear, the exact cavity oscillator
frequency must be known. This frequency, nominally 3.8 GHz, is determined by setting the DUT
output to a specific CW frequency, and then locating the 2:1 spur. Once the spur frequency is
known, the actual cavity oscillator frequency can be algebraically calculated:

Feav = (Fyo T Fopulf/2.

Spur levels are measured with the same technique described for harmonics. A +20 dBm refer-
ence is set on the spectrum analyzer with the DUT set to the calculated spur frequency. Then the
frequency of the DUT is changed to the fundamental frequency, and the level of the spur is
measured.
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Other Spurious Signals. This category inciudes all other impurities that may appear in the
output spectrum. These signals are not power level dependent because the generating mecha-
nism is not in the leveling loop of the source.

An interesting characteristic of these spurs is that the level is frequency dependent. Most of
these spurs are generated in the fractional-N synthesizer loop. This loop is the master VCO
signal for the DUT. In simplified terms, the fractional-N VCO sweeps from 30 to 60 MHz (or a
subset thereof) to generate each of the sub-bands of the DUT. Harmonic mixing transiates the
stable low frequency VCO signals via the phase-locked loop to the DUT RF output frequencies.

The frequency translation process muitiplies the FM-sidebands in the fractional-N VCO output
as well as the fundamental. The amplitude relationship of the sideband to the fundamental is
proportional to the modulation index:

Asy = "o (AF[Frrod)

where A, is the sideband amplitude, deita F is the peak deviation of the frequency modulation,
and F,., is the rate of modulation. As the DUT RF output frequency increases, the harmonic
number used in the sampling process increases, and therefore the peak deviation increases.
The modulation frequency, however, remains the same. (This is the mechanism that generates
the spur; for example, modulation by the 100 kHz fractional-N reference.) Therefore A,
increases.

Since the level of spurious signals generated in the synthesizer maintains a linear relationship withthe
output frequency, the spectrumis testedin one band only (band 7, harmonic multiple = 9). if the spur
level is acceptable in the tested band, the effective spur levels in any other band (caused by the
same mechanism) are assumed to be within specification.

The following spur-causing mechanisms are tested.

APISPURS. The fractional-N loop incurs a phase error as a result of its divide-by-N process.
For any frequency containing a fractional part (F/1 00 kHz), the VCO will gain in phase with each
100 kHz reference cycle. This error is predictable and repeatable and can therefore be compen-
sated. This is the task of the analog phase interpolators. These circuits generate a negative
current proportional to the fractional number, to siphon current away from the VCO drive signal
and correct for the phase error.

The side effect of this technique is low-level modulation of the fractional-N VCO frequency when
the API currents turn on and off. The level of the API spur is somewhat dependent on the value
of the fraction (fractional part of the output frequency). The fractional numbers used in the API
spur test are 857 for high band and 433 for midband. The test measures the API spur and its
second, third, and fourth harmonics. A test frequency is generated as follows:

RF output = 9(frac-N carrier frequency + API number) + 1 MHz

spectrum analyzer center frequency = RF output + API number x harmonic

HP 8753 and HP 8702 Automated Performance Tests 43



The RF output frequency is obtained by taking an integer fractional-N carrier frequency, such as
45 MHz, adding the fractional APl number (857), muitipying that sum by 9to arrive atthe band 7
RF output frequency and adding 1 MHz because the fractional-N trails the actual RF output by 1
MHz (first LO). The output frequency in this case would be 406.007713 MHz. The performance
test uses the spectrum analyzer to examine the spectrum at multiples of the AP} number away
from the output frequency (see Test Record for test frequencies).

100 kHz SPURS. The reference frequency for the fractional-N circuit is 100 kHz. The test looks
for 100 kHz and 200 kHz (second harmonic) sidebands at several frequencies in band 7.

IF SPURS. This routine measures 4 kHz and 8 kHz sidebands on the RF output frequency.
These spurs occur in low band only and are generated onthe A12reference board. The source of
the spur is the 40 MHz crystal reference mixing with the 39.996 MHz VCO. The test is performed
at 10 MHz only.

SOURCE CROSSING SPURS. These spurs are caused by intermodulation effects in the limiter
circuit, which interfaces the A12 reference board phase lock reference signal to the phase lock
detector on the A11 phase lock board.

' This spur is generated in low band, where a multiple of the 40 MHz crystal reference and a
harmonic of the actual .300 to 16 MHz RF signal combine to produce a spur at the same
frequency as the RF output signal.
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Figure 18. System Configuration for Spectral Purity Tests

EQUIPMENT REQUIRED
SPECtrUM ANAIYZEr . .....ovvii i HP 8566A/B
Power Meter . .......couiniiiiirnnnennencnnnenns HP 436A option 022
POWET SBNSOr ..ot iienatasanrsaaaaerecsaeananeanannss HP 8482A
Power Splitter (3-way) .. .......coirmiiiiiiii e HP 11850C
Power Spiitter (2-way) .........ccociiiiiiiii s HP 11667A
Attenuator20dB ... ... HP 8491A Option 020
Attenuator10dB ...... ... il HP 8491A option 010
BNCCable .....cooiveeinreninennnneenans HP part number 8120-1840
Adapter Type-N (m)to Type-N(m) ........... HP part number 1250-1475
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PROCEDURE

1. Connect equipment as shown in Figure 18.

2. Refer to GETTING STARTED at the beginning of this section for instructions on loading the
BASIC system and the performance test software. Use GETTING STARTED to work your way
through the SYSTEM CONFIGURATION MENU.

3. From the PERFORMANCE TEST MENU, select Spectral Purity. The program will perform
setup routines such as asking for power sensor calibration factors. Refer to GETTING
STARTED and follow the instructions for this menu.
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Figure 20. Spectral Purity Test Setup

4. Fromthe Spectral Purity Tests Menu, select an individual test or select ALL TESTS to run all
test routines sequentially without interruption. The first routine selected will invoke the path
loss calibration routine. Follow the prompts. They will refer to test setup illustrations
contained in this procedure.

5. You can iterate the tests as many times as you like without repeating the path loss
calibration, as long as you do not terminate the spectral purity subprogram or change the
actual device connections between the DUT and the spectrum anaiyzer or the power meter.

6. When you are finished with the tests, press [DONE] to return to the spectral purity main
menu. From here you can select the RESULTS menu and print out the test resuits on the
system printer.

IN CASE OF DIFFICULTY

If any test fails, putboth the DUT and the spectrum analyzer in local mode and tune each device to
the frequency in question. Manually verify that the signals are out of tolerance.

Ensure that any spurious response is not generated by the spectrum analyzer itself. This can be
verified by increasing the spectrum analyzer attenuation and observing any change in spur level.
If the spur is caused by overdriving the spectrum analyzer input mixer, the effective spur level
(dBc below the carrier) will drop with increased attenuation.
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Read through the description at the beginning of this test to discover where the out of tolerance
signal is being generated. Primarily, harmonics and mixer spurs are a function of the A3 source
module. API spurs and 100 kHz spurs are generated in the fractional-N module. If the analyzer
fails either part of the test, perform the Fractional-N Spur and FM Sideband adjustment. |F spurs
and low band source crossing spurs are generated on the A12 reference board.

Source Crossing Spur Failure
Symptom and Cause

The analyzer fails the source crossing spur part of the spectral purity performance test. This
failure can result from the HP 8566A or 8566B spectrum analyzer detecting a large off-screen
signal rather than the intended spur. Such failures are attributable to a fauity A16 scan generator
assembly in the spectrum analyzer.

Solution #1

Check the spectrum analyzer to see whether it has the assembly in question. If the serial prefix of
the spectrum analyzer is greater than the numbers listed below, the spectrum analyzer is
probably not contributing to the failure of the source-crossing spur performance test. Repeatthe
test.

if the serial prefix indicates that the performance of the spectrum analyzer is questionable, check
the part number of the A16 assembly. If the A16 assembly part number is listed below, replace
that assembly with the recommended one.

Questionable
Spectrum Analyzer Serial Prefix Faulty A16 Part Number
HP 8566A 2500A and below 85660-60188, 85660-60198
HP 85668 2448A and below 85660-60188, 85660-60198
Recommended replacement A16 assembly: 85660-60247
Solution #2

Review the printed results of the source crossing spur performance test. If any spur is noted as
OUT OF LIMITS, set the analyzer to the corresponding *‘Source Output Frequency (MHz)". Set
the spectrum analyzer to the corresponding “Spur Frequency (MHz)". Observe the spur and
confirm that it is less than the “MAXIMUM VALUE” indicated.
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Dynamic Accuracy

SPECIFICATION
Dynamic Range
Inputs A, B 100dB
input R 35dB

Magnitude Dynamic Accuracy (Inputs A, B, (R to —35 dBm); 10 Hz bandwidth):
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Measurement Level (dB from REF)

Assumption: Reference Power Level = —20 dBm
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Phase Dynamic Accuracy (A/R, B/R, A/B(Rto —35 dBm); 10 Hz bandwidth}):
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Measurement Level (dB from REF)
Assumption: Reference Power Level = —20 dBm
DESCRIPTION

Dynamic accuracy is a measure of how well the receiver measures the magnitude and phase
components of a signal as that signal varies in amplitude over the specified dynamicrange. In this
case, the power is varied from —10 to —100 dBm by inserting known attenuation values in the
receiver path.

Because dynamic accuracy is a function of the 4 kHz IF processing, magnitude dynamic
accuracy measurements are made at a single CW frequency of 30 MHz. Phase dynamic
accuracy measurements are made at 3 MHz, where there is less phase error contribution by the
individual attenuator segments.

Signal compression and expansion in the RF input samplers impact the dynamic accuracy
performance of the receiver at higher power levels. The magnitude of this effect is frequency
dependent, therefore compression is tested on all inputs at frequencies of 50 MHz, 1 GHz,
2 GHz, and 3 GHz. For these tests, the attenuator is removed, and input power is manipulated
with the analyzer output power controls and the power meter.

NOTE: This test allows the use of either a manual or programmable HP 8496A/G attenuator. If
the HP 8496G programmabie version is used, the HP 1171 3A attenuator/switch driver module is
required to actuate the attenuator upon command from the controller.
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NOTE: When receiver performance is measured against a known standard (attenuator), the
calibration uncertainty of the standard becomes the primary source of error in the measurement.
Hewlett-Packard recommends that attenuators used for this test be calibrated to within 0.03 dB
for the 10 through 60 dB steps. This calibration can be obtained from Hewlett-Packard's
Loveland Division Standard’s Laboratory:

Hewiett-Packard
Loveland Division

815 14th Street S.W.
Loveland, Colorado 80537

EQUIPMENT REQUIRED
Power Meter ..........coeiiiiiiiiieiiiiiiannn HP 436A option 022
POWET SBNSOr .ottt e ie e ie et et e HP 8482A
Power Splitter (3-way) ...t HP 11850C
Power Splitter (2-way) ........... ... HP 11667A Option 001
100dB Step Attenuator . ....... ...l HP 8496A/G
Attenuator Driver (for HP 8496Gonly) ...................... HP 11713A
Attenuator Drive Cable (for HP 8496G only) . ... HP part number 8120-2703
Attenuator30dB ... ... .. ...l HP 8491A Option 030
Attenuator40dB . ..... ... i HP 8491A Option 040
50 ohm  Termination ..........cciceiiniininnennnannenns HP 908A
Cable Set ...t e i i HP 11851B
Adapter, Type N(f)to Type N(f) ............. HP part number 1250-1472
Adapter, Type N(m)to Type N(m) ........... HP part number 1250-1475
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Figure 21. System Configuration for Dynamic Accuracy Tests

PROCEDURE

1. Set up equipment as shown in Figure 21. When using a manual attenuator, HP 8496A,
eliminate the HP 11713A attenuator/switch driver. When using a programmable attenuator,
HP 8496G, the HP 11713A is required. The program looks for the HP 11713A. If itis noton the
HP-IB bus, the program assumes the use of a manual attenuator and will prompt the
operator to change the attenuation step at the appropriate time.

2 Refer to GETTING STARTED at the beginning of this section for instructions on loading the
BASIC system and the performance test software. Use GETTING STARTED to work your way
through the SYSTEM CONFIGURATION MENU.

3. From the PERFORMANCE TEST MENU, select Dynamic Accuracy. The program will
perform setup routines such as asking for power sensor and attenuator calibration factors.
Refer to GETTING STARTED and foliow the instructions for this menu.
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4. When you arrive at the DYNAMIC ACCURACY TESTS menu, you must select among
individual tests. Each test requires a different setup.

NOTE: The low power measurements made during this test are extremely sensitive to
crosstalk. Configure the test setups as shown taking care to separate RF cables to avoid
crosstalk paths.

NOTE: The cablesin Figure 24 are numbered 1through 3in INITIAL SETUP. Cable number
2 is not used in the MEASUREMENT SETUP. These cable numbers are intended to clarify
which specific cable is to be removed.

NOTE: The test configurations titled INITIAL SETUP are used to set the power level of the
analyzer precisely. This is a low level measurement that requires a long settling time from the
power meter (=10 seconds). Be patient. If the power meter does not settle in the time that
routine allows, an error message will be displayed. Press [REPEAT] to run that routine
again. If the power meter still does not settle, check your test setup.

You may execute the tests in any order. The order in which they appear in the test menu
requires the least number of test setup changes from test to test.

5. Tests may be repeated as many times as you wish.

6. Press[DONE]to return tothe Dynamic Accuracy Main Menu. Select RESULTS to output the
test data. This test provides output in tabular format (test record) and also provides data
plots for each input, similar to the plots used in the specification (see Specification above).

IN CASE OF DIFFICULTY

Noise and crosstalk can severely impact the measurement of very small signals. Always repeat a
failed test, paying careful attention to the test setup connections and the lay of the cables. Verify
that attenuator values are input correctly and that the attenuator calibration is current.

If an input fails in the compression region (—10 to 0 dBm input), suspect the associated input
sampler. Verify that the power meter and power sensor are working properly.

Failures at lower power levels are usually due to the A10 digital IF board. Dynamic accuracy error
is largely due to non-linearities in the analog-to-digital converter (ADC) and preceding gain
stages. The A, B, and R input signals follow individual IF paths (gain stages). However, all inputs
are digitized by a multiplexing ADC. Non-linearities in the ADC impact all inputs, whereas non-
linearities in the gain stages impact the associated input only. Refer to the Adjustments section
and perform the ADC Linearity Correction Constant routine and the /F Amplifier Correction
Constants routine.
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HP 8496G Causes Dynamic Accuracy Failure
Symptom and Cause

The analyzer fails the dynamic accuracy performance test when an HP 8496G programmable
attenuator is used. The programmable attenuator has four attenuation sections, two of them
40 dB sections. This can lead to measurement ambiguities at attention settings that use just one
of the 40 dB attenuators. The foliowing table summarizes which attenuation values use which
attenuator sections in the dynamic accuracy performance test.

Section Used
Attenuation 1 2 3 4
10 20 40 40

10 X

20 X

30 X X

40 X

50 X X

60 X X

70 X X X

80 X X

90 x X X

100 X X X

Solution

Send the HP 8496G attenuator to the Standards Laboratory of the HP Loveland Division to be
calibrated. The calibration will match the requiements of the performance test sorftware. The
address is given in Description.

NOTE: The HP 8496A manual attenuator is not affected.
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Figure 22. Low Level Magnitude Dynamic Accuracy; Inputs A and B

Automated Performance Tests HP 8753 and HP 8702



INITIAL SETUP

POWER METER ANALYZER

TERM! 15°n
MINATION POWER
SPLITTER

SENSOR

STEP
ATTENUATOR

L

% DIRECT CCNNECTION
NO CABLE

MEASUREMENT SETUP

ANALYZER

% DIRECT CONNECTION
NO CABLE

STEP
ATTENUATOR

Figure 23. Low Level Phase Dynamic Accuracy; Inputs A and B
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Figure 24. Low Level Magnitude Dynamic Accuracy; Input R
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INPUTS A, B
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Figure 25. High Level Dynamic Accuracy
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HP 8753B/C Minimum R Level for External Source
Performance Test

SPECIFICATIONS

Minimum R Level for phase lock: —35 dBm

: NETHORK
EXTERNAL SOURCE RNALYZER

10 D8
ATTENUATOR
L]

20 DB

ADAPTER
TYPE~N (F) TO ATTENURTOR
3.5 80 (F)
—D—

Figure 26. Minimum R Level External Source Test Setup

EQUIPMENT
10dBattenutor .........c.ciiiiiiiiaaeaas HP 8491A option 010
20dBattenuator ..........ccciiiiinaaneeenans HP 8491A option 020
Extemal Source
(Harmonics —30 dBc; Flatness 1.1adB) .............c0nnne HP 8341B
RFCable .....ccoieiiiiiiineeeneneannns part of HP 11851B cable set
Adapter 35 mm (totype-N(f) ............ HP part number 1250-1745

DESCRIPTION AND PROCEDURE

This test checks for proper phase lock in external source mode at the specified minimum R input
level of —35 dBm. The analog bus counter is used to measure the frequency of the fractional-N
VCO while 2 CW signal is provided to input R from the extemal source. This value is then compared
to the allowable range of fractional-N VCO frequencies for that CW frequency to ensure that the
VCO is still phase-locked.

Warm-up time: one hour
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9.

Connect the equipment as shown in Figure 26.

On the extemnal source, press [PRESET] [POWER LEVEL] [-6] [dBm] [CW] [10] [MHZ] to set
the power level and frequency.

Press [PRESET] [SYSTEM] [INSTRUMENT MODE] [EXT SOURCE AUTO] to set up the ana-
lyzer for an external source input to R.

On the network analyzer, press [SYSTEM] [SERVICE MENU] [ANALOG BUS ON] [MEAS][S-
PARAMETERS] [ANALOG IN] [29] [x1] [COUNTER: FRAC N] [MEAS] [R] to set up the ana-
log bus counter to measure the frequency of the fractional-N VCO.

Press [MKR FCTN] [MARKER SEARCH] [TRACKING ON] [SEARCH: MAX] to observe the
maximum value of the R input signal.

The marker value readout in the upper right-hand comer of the display should be —36 dBm.
If the power level exceeds —36 dBm, press [POWER LEVEL] on the extemnal source and de-
crease the power until the analyzer reads less than —36 dBm. Press [MKR FCTN] [MARKER
SEARCH] [SEARCH: OFF] to tum off the marker search.

Record the analog bus counter reading (following “cnt:” on the right side of the display) onthe
Performance Test Record. If this value is within the limits shown on the Performance Test Re-
cord, the source is properly phase-locked.

On the extemal source, press [CW] [20] [MHZ] to change the CW frequency to 20 MHz. On
the analyzer, press [MENU] [CW FREQ] [20] [M/u]. if the analyzer's marker value readout ex-
ceeds — 36 dBm, reduce the power level on the external source. Record the analog bus count-
er reading and compare it with the acceptable limits on the Perforrmance Test Record.

Repeat step 8 for 100 MHz, 1 GHz, and 3 GHz.

IF THE INSTRUMENT FAILS THIS TEST

Check the flexible RF cable, W8, between the R sampler assembly and the A11 phase lock assem-
bly. Most of the cable should rest on top of the sampler assemblies, not next to the A11 phase lock
assembly.

Check the R sampler by substituting the A sampler. Move cable W8 to the A sampler, and use only
10 dB of attenuation between RF OUT and input A. Repeat the test, but press [MEAS] [A] in step
3. If the performance test still fails, suspect the A11 assembly.
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HP 8753B/C Option 002 Absolute Amplitude Accuracy
Performance Test

SPECIFICATIONS
Absolute Amplitude Accuracy: 16 MHzto 3 GHz +1dB

aé.srsaééé foos socss = 55 0O0O| ﬂnﬂﬂ
l oot b a0 &4 oooo

‘

Figure 27. HP 8753BI/C Option 002 Absolute Amplitude Accuracy Test Setup

EQUIPMENT
External SOUMCE .......occiiinrernnnnerasacassensananaans HP 8341B
Power Meter .........c.iiitiientnnncanonsassnsnnns HP 436A or 438A
POWET NS0T ot ietieernercaacneennasnnsesoasssonnnonss HP 8482A
Power Splitter 50 Ohm 3-Way ............cooiiiiennennnes HP 11850C
Adapter Type-N (m) to Type-N (m) ......... HP Part Number 1250-1475
RFE Cable St .....civviicirnioninaenrnarcsssencaonaanns HP 11851B
Attenuator 10dB ........ceoiirieniiniianinn.s HP 8491A Option 010
BNC Cable .....oiiviiiiaernionranneeannnrorsonssonenns 8120-1840

DESCRIPTION AND PROCEDURE

This test is a measure of the receiver’s ability o transfer information from RF to IF and to accurately
process and display that information. The CW fundamental is appliedtothe R input from the analyz-
er's intermnal source. The extemnal source supplies the second and third harmonics to be measured.
These are compared to the power meter reading.
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Set the power meter cal factor whenever necessary to compensate for power sensor frequency re-
sponse variations. Set the power meter mode to measure dBm and zero the meter. For each set
(inputs A and B) of harmonic power measurements on the analyzer, also record the power meter
reading on the Supplemental Performance Test Record. Then calculate the difference between the
power meter level and the input A (and B) level and compare results to the specification.

1.

2.

10.

1

12.

13.

14.
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Connect the equipment as shown in Figure 27 and allow one hour warm-up.

On the extemal source, press [PRESET] [POWER LEVEL] [0] [DBM]. Press [CW [3] 2]
[MHZ] to set the CW frequency. Record the power meter reading. It should read approximately
—-10dBm.

On the analyzer, press [PRESET] [MENU] [CW FREQ] [1] [6] [M/4] [SYSTEM] [HARMONIC
MEAS] [SECOND] to set up the analyzer to measure the second harmonic (supplied by the
external source).

Press [MKR] [MEAS] [A] and record the marker power level (upper right-hand comer of the
CRT) for the second harmonic at input A.

Press [B] and record the second harmonic at input B.

Set the external source to the third harmonic. Press [4] [8] [MHZ]. Record the power meter
level.

On the analyzer, press [SYSTEM] [HARMONIC MEAS] [T HIRD]. Record the third harmonic
on input B.

Press [MEAS] JA] on the analyzer and record the third harmonic on input A.

On the analyzer, press [SYSTEM] [HARMONIC MEAS] [OFF]. Set the analyzer to the next fun-
damental frequency on the Supplemental Performance Test Record: press [MENU] [CW
FREQ] [3] [1] [M/4].

Set the external source to the second harmonic of the fundamental. Press [6] [2] [MHZ]. Re-
cord the power meter level.

On the analyzer, press [SYSTEM] [HARMONIC MEAS] [SECOND] and record the second
harmonic on input A. Press [MEAS] [B] and record the second harmonic at input B.

Set the external source to the third harmonic of the fundamental. Press [9] [3] [MHZ]. Record
the power meter ievel.

On the analyzer, press [SYSTEM] [HARMONIC MEAS] [T HIRD] and record the third harmon-
ic at input B. Press [MEAS] [A] and record the third harmonic at input A.

Repeat steps 8 through 12 for the remaining CW frequencies on the Supplemental Perform-
ance Test Record and the corresponding second and third harmonics.

For each measurement, caiculate the difference between the measurement and the power me-
ter level. Compare the results to the specification.

Supplemental Performance Tests HP 8753C and HP 8702



HP 8753B/C Option 002 and 006 Absolute Amplitude
Accuracy Performance Test

SPECIFICATIONS
Absolute Amplitude Accuracy: 3 GHz to 6 GHZ +3 dB

87538/C
EXTERNAL source § VT POMER RETER REF M 1 gpr 002. 006

RF ouT R

1808
ATTENURTOR

Y o "> > m» W - -
s . a ew om - e wm

\

Figure 28. HP 8753B/C Option 002 and Option 006 Absolute Amplitude Accuracy Test Setup

EQUIPMENT
EXIOMal SOUICE - vvvvnveerncractnnranrosscsonsnaossesens HP 8341B
POWEr MEIEr .. oiiiiiiiieranranrrneacsossonnnecness HP 436A or 438A
POWEr SENSOT . oo cveveinnraasennsnasaarsesososnassssnssas HP 8481A
Power Splitter ..........ooiiiirniiiiaanns HP 11667A Option 001
Attenuator 10 dB .. ... i HP 8491A Option 010
RECable Set ...iviiiieieecasencnnsscacnronanaancnns HP 11851B
BNC CabIE ...oooviiiiinnenercneaonaasssessannonsonnens 8120-1840

DESCRIPTION AND PROCEDURE

This test is a measure of the receiver's ability to transfer information from RF to IF and to accurately
process and display that information. The CW fundamental is applied to the R input from the analyz-
er's intemal source. The extemal source supplies the second and third harmonics to be measured.
These are compared to the power meter reading.

Set the power meter cal factor whenever necessary t0 compensate for power sensor frequency re-
sponse variations. Set the power meter mode to measure dBm and zero the meter. For each har-
monic power measurement on the analyzer, also record the power meter reading on the
Supplemental Performance Test Record. Then calculate the difference between the power meter
level and the measurement ievel and compare results to the specification.
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Connect the equipment as shown in Figure 28 and allow one hour warm-up.

On the external source press [PRESET] [POWER LEVEL] [-] {4] [DBM] [CW] [4] [GHZ] to
set the power and CW frequency. Record the power meter level.

On the analyzer, press [PRESET] [MENU] [CW FREQ] [2] [G/n] [SYSTEM] [HARMONIC
MEAS] [SECOND] to set up the analyzer to measure the second harmonic (supplied by the
external source).

Press [MKR] [MEAS] [A] and record the marker power level (upper right-hand comer of the
CRT) at input A (4 GHz).

Disconnect the cable to input A and connect it to input B. Press [B] on the analyzer. Record the
new power meter level. Record the marker power level at input B (4 GHz).

On the external source, press [6] [GHZ] to change the CW frequency. Record the power meter
level.

On the analyzer, press [SYSTEM] [HARMONIC MEAS] [THIRD] and record the marker level
for the third harmonic at input B (6 GHz).

Disconnect the cable to input B and reconnect it to input A. On the analyzer, press [MEAS] [A].
Record the new power meter level and the third harmonic at input A (6 GHz).

On the analyzer, press [SYSTEM] [HARMONIC MEAS] [SECOND] [MENU] [CW FREQ] [3]
[G/n] and record the power meter level and the second harmonic at input A (6 GHz).

Disconnect the cable to input A and reconnect it to input B. Press [MEAS] [B] and record the
power meter level and the second harmonic at input B (6 GHz).

For each measurement, calculate the difference between the measurement and the power me-
ter level and compare the result to the specification.
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HP 8753B/C Option 002 Source and Receiver Harmonics
Performance Test

SPECIFICATIONS

Source: 2nd Harmonic —25 dBc
3rd Harmonic —25 dBc
Source and Receiver: 2nd Harmonic —15 dBc
3rd Harmonic —30 dBc
Receiver: 2nd Harmonic —15 dBc
3rd Harmonic —30 dBc

HP $7338/C
OPT 002

\

Figure 29. Source Harmonics Test Setup

EQUIPMENT
Power Sphitter ........cceeviiiiiiiiiiiiiannan HP 11667A Option 001
Attenuator 30 dB  .....ciiiiiii i HP 8491A Option 030
Attenuator 10 dB . .....iiiiiiirn e HP 8491A Option 010
RE Cable SOt .. .iooieeenncneaeaaenanersosenoancscsnnes HP 11851B

DESCRIPTION AND PROCEDURE

The harmonics tests use the marker search function to measure the worst case 2nd and 3rd har-
monics of the source, source and receiver combination, and receiver. Compare the measured re-
sults to the specifications.
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Source Harmonics

Connect equipment as shown in Figure 29. Allow one hour warm-up. Set the analyzer operat-
ing parameters.

Press [PRESET] [MENU] [POWER] [2] [0] [X1] to set the power level to +20 dBm.

Press [START] [1] [6] [M/4]. On the analyzer, press [STOP] [1] [.] [5] [G/n] to set the frequen-
cy range.

Set the IF bandwidth. Press [AVG] [IF BW] [1] [0] [X1].

Press [MEAS] [A]. After one sweep press [DISPLAY] [DATARMEMORY] [DATA/MEM]. This
will normalize the trace and record the fundamental.

Press [SYSTEM] [HARMONIC MEAS] [SECOND]. After one sweep, press [MKR FCTN]
[MKR SEARCH] [MAX]. Record the marker 1 power level on the Supplemental Performance
Test Record as the worst case source 2nd harmonic.

Change the stop frequency to measure the 3rd harmonic. On the analyzer, press [STOP] [1]
[G/n].

Find the worst case 3rd harmonic. Press [SYSTEM] [HARMONIC MEAS] [OFF] [DISPLAY].
After one sweep, press [DATAPMEMORY] to normalize the trace and record the fundamental.
Press [SYSTEM] [HARMONIC MEAS] [THIRD]. After one sweep, press [MKR FCTN] [MKR
SEARCH] [MAX]. Record the marker value on the Supplemental Performance Test Record.

Source and Receiver Harmonics

6.

10.

11.
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Remove the 10 dB attenuator from the test setup shown in Figure 29 to measure the combina-
tion of source and receiver harmonics.

Press [MENU] [POWER] [6] [X1] [SYSTEM] [HARMONIC MEAS] [OFF]. On the analyzer,
press [STOP] [1] [.] [5] [G/n].

Repeat steps 2 and 3 to measure source and receiver 2nd harmonic for input A.
Repeat steps 4 and 5 to measure source and receiver 3rd harmonic for input A.

Move the A input cable to input B.
Press [SYSTEM] [HARMONIC MEAS] [OFF] to tum off harmonic mode.
Set the stop frequency. On the analyzer, press [STOP] [1] [.] [5] [G/n].

Repeat steps 2 and 3, using input B, to measure source and receiver 2nd harmonic for input B.

Repeat steps 4 and 5, using input B, to measure source and receiver 3rd harmonic for input B.

Supplemental Performance Tests HP 8753C and HP 8702



Receiver Harmonics

NP $7538/C
OPT 082
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Figure 30. Receiver Harmonics Test Setup

12. Connect the equipment as shown in Figure 30, with the cable connection to input B.
Press [SYSTEM] [HARMONIC MEAS] [OFF]. On the analyzer, press [STOP] [1]1 [.] [5] [G/n].

13. Repeat steps 2 and 3, using input B, to measure receiver 2nd harmonic for input B.
14. Repeat steps 4 and 5, using input B, to measure receiver 3rd harmonic for input B.

15. Press [SYSTEM] [HARMONIC MEAS] [OFF], then repeat steps 2 and 3, using input A, 10
measure receiver 2nd harmonic for input A.

16. Repeat steps 4 and 5, using input A, to measure receiver 3nd harmonic for input A.

Analyzers with Option 006

To test the high frequency range of all analyzers with option 006, repeat steps 1 through 16 with
the following changes:

« Set the analyzer stop frequency to 3 GHz, instead of 1.5 GHz, to measure 2nd harmonics.
 Set the analyzer stop frequency to 2 GHz, instead of 1 GHz, to measure 3rd harmonics.

« Recordall results on the Supplemental Performance Test Record under Source and Receiver Har-
monics for Instruments with Option 006.

IN CASE OF FAILURE

if source harmonics fail, replace the A3 source assembly.
if the A receiver fails, replace the AS sampler.
if the B receiver fails, replace the A6 sampler.
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HP 8753 & 8702 Option 006 Minimum R Level
Performance Test

SPECIFICATIONS
Minimum R Level for phase lock: —25 dBm
C ANRLYZER
EXTERNAL SOURCE OPT 086
_r_ﬂ
o §°°
. .
10 08
ATTENUATOR
20 DB
TYPER (F) TO ATTENUATOR
3.5 m F)
—D

Figure 31. HP 8753B/C, HP 8702B Option 006 Minimum R Level Test Setup

EQUIPMENT
10dBattenuator ........ciiieiiiriieiianaann HP 8491A option 010
20dB attenuator .......cieiiiiiiintiae e HP 8491A option 020
Extemnal source
(Harmonics < —30 dBg; flatness 1.1dB) .................. HP 8341B
RFcable ......ccceiriiiiiiennnnnneanse part of HP 11851B cable set
Adapter 3.5 mm (fjtotype-N () ............ HP part number 1250-1745

DESCRIPTION AND PROCEDURE

This test checks for proper phase lock from 3 to 6 GHz at the specified minimum R input level of
—25 dBm. The analog bus counter is used to measure the frequency of the fractional-N VCO while
a CW signal is provided to input R from an extemal source. This value is then compared to the
allowable range of fractional-N VCO frequencies for that CW frequency to ensure that the VCO is
phase-locked.

Warm-up time: one hour
1. Connect the equipment as shown in Figure 31.

2. Onthe external source, press [PRESET] [POWER LEVEL] [4] [dBm] [CW] [4] [GHZ] to set
the power level and frequency.
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3.  Setup the analyzer for an extemnal source.

On the HP 8753: Press [PRESET] [MENU] [CW FREQ] [4] [G/n] [SYSTEM]
[INSTRUMENT MODE] [EXT SOURCE AUTO].

On the HP 8702: Press [PRESET] [CAL] [DEVICE TYPE] [E/E] [SYSTEM]
[SERVICE MENU] [TESTS] [TEST MODE MENU]
[INSTRUMENT MENU] [EXT SOURCE AUTO] [MENU] [CW
FREQ] [4] [G/n].

4. Setupthe analog bus on the analyzerto measure the frequency of the fractional-N VCO: press
[SYSTEM] [SERVICE MENU] [ANALOG BUS ON] [MEAS] [S-PARAMETERS] JANALOG IN]
[29] [x1] [COUNTER: FRAC N].

5.  Setup the marker functions to observe the maximum value of the R input signal.

On the HP 8753: Press [MEAS] [R].
On the HP 8702 Press [MEAS] [INPUT PORTS] [R].

On all analyzers, press [MKR FCTN] [MKR SEARCH] [TRACKING ON] [SEARCH: MAX].

6. The marker value readout in the upper right-hand comer of the display should be —26 dBm.
If the power level exceeds —26 dBm, press [POWER LEVEL] on the external source and de-
crease the power until the analyzer reads less than —26 dBm. Press [MKR FCTN] [MKR
SEARCH] [SEARCH: OFF] to tum off the marker search.

7.  Record the analog bus counter reading (following “cnt:” on the right side of the display) onthe
Performance Test Record. If this value is within the limits shown on the Performance Test Re-
cord, the source is properly phase-locked.

8. Onthe external source, press [CW] [5] [GHz] to change the CW frequency to 5 GHz. On the
analyzer, press [MENU] [CW FREQ] [5] [G/n]. If the marker value readout exceeds —26 dBm,
reduce the power level of the external source. Record the analog bus counter reading and
compare it with the acceptable limits on the Performance Test Record.

9. Onthe external source, press [CW] [6] [GHZ] to change the CW frequency to 6 GHz. On the
analyzer, press [MENU] [CW FREQ] [6] [G/n]. If the marker value readout exceeds —26dBm,
reduce the power level of the extemnal source. Record the analog bus cournter reading and
compare it with the acceptable limits on the Performance Test Record.

IF THE INSTRUMENT FAILS THIS TEST

Check the flexible RF cable W8 between the R sampler assembly and the A11 phase lock assembly.
Most of it should rest on top of the sampler assemblies, not next to the A11 phase lock assembly.

Check the R sampler by substituting the A sampler. Move cable W8 to the A sampler, and use only
10 dB of attenuation between RF OUT and input A. Repeat the test, but press [MEAS] [A] in step
5. If the performance test still fails, suspect the A11 assembly.
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HP 8753B/C, HP 8702B Option 006 Input Crosstalk
Performance Test

SPECIFICATIONS
input Crosstalk (10 Hz IF bandwidth): —85 dBm from 3.5 GHz to 4.5 GHz
—75 dBm from 5.0 GHz to 6.0 GHz

BT ANALYZER
REF W OPT 006

Lo Onnna

§BEggates
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Figure 32. HP 8753BIC, HP 8702B Option 006 R-into-A and R-into-B

Input Crosstalk Test Setup
EQUIPMENT
Synhesizet SWeePEr . ...ouevnnrreerieenrrnerannaieeennses HP 8341B
50W power splitter .........ccoioiiiiiiiiiin HP 11667A option 001
S0W termination (3) - ..cvriiiiiiieiai it HP 908A
20dB attenuator . ........iieiiiiiiii e HP 8491A option 020
S0W RF CabIe SBt ....vvvvrneiiiiiinneraceeannnrcnanaans HP 11851B
BNC Cable ...oivviiveereraaarennnanasasscansneanansos 8120-1840
Adapter 35 mm () totype-N (m) ........... HP part number 1250-1744

DESCRIPTION AND PROCEDURE

This tests the signal leakage interference between inputs when one input is driven and another ter-
minated. As input R is used for phase lock, A-into-R and B-into-R crosstalk is not tested. Ratioed
measurements are used to compensate for any frequency response effects.
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R-into~-A Crosstalk

1. Connect the equipment as shown in Figure 32. On the HP 8341B, press [POWER LEVEL] [6]

[GHz dB(m)].

On the HP 8753B/C: press [PRESET] [SYSTEM] [INSTRUMENT MODE] [EXT SOURCE

On the HP 8702B:

AUTO] [AVG] [AVERAGING FACTOR] [5] [x1] [AVERAGING ON]
[IF BW] [1] [0] [x1] to set up the instrument. Disregard any error
messages on the CRT.

Then press [MKR FCTN] [MKR SEARCH ON] [TRACKING ON]
[SEARCH: MAX].

press [PRESET] [CAL] [DEVICE TYPE] [E/E] [SYSTEM] [SERVICE
MENU. [TESTS] [TEST MODE MENU] [INSTRUMENT MENU] [EXT
SOURCE AUTO] [AVG] [AVERAGING FACTOR] [5] Ix1]
[AVERAGING ON] [IF BW] [1] [0] [x1] to set up the instrument.
Disregard any error messages on the CRT.

Then press [MKR FCTN] [MKR SEARCH ON] [TRACKING ON]
[SEARCH: MAX].

On the HP 8341B, press [CW] [3.5] [GHz dB(m)].

On the analyzer, press [MENU] [CW FREQ] [3.5] [G/n] [TRIGGER MENU] [NUMBER of
GROUPS] [5] [x1]. At the end of the fifth sweep, "HId” will appear on the CRT. Read the num-
ber one marker value (visible in the upper right-hand comer of the CRT, after “1: ”). Write this
value on the Supplemental Performance Test Record.

3. Repeat step 2 for the remaining frequencies listed on the Record.

R-into-B Crosstalk

4. On the analyzer, press [MEAS] [B/R] (IMEAS] [INPUT PORTS] [B/R] for 8702) and repeat
step 2 for the R-into-B frequencies on the Record.

B-into-A Crosstalk

5. Connect the equipment as shown in Figure 33. On the analyzer press [MEAS] [A/B](IMEAS]
[INPUT PORTS] [A/B] for 8702) and repeat step 2 for the B-into-A frequencies on the Record.
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Figure 33. HP 8753B/C, HP 8702B Option 006 B—into-A and A-into—B Input
Crosstalk Test Setup

A-into-B Crosstalk

6.

Reconfigure the instrument by moving the 50W load from input A to input B and moving the
cable from input B to input A.

On the HP 83418, press [3] [.] [5] [GHz dB(m)].

On the analyzer, press [MENU] [CW FREQ] [3] [.] 5] [G/n]. Then press [MEAS] [A/
R]([MEAS] [INPUT PORTS] [A/R] for 8702) [AVG] [AVERAGING OFF] [MENU] [TRIGGER
MENU] [SINGLE]. At the end of the sweep, press [DISPLAY] [DATARMEMORY] [DATA/MEM]
[MEAS] [B/R] ([MEAS] [INPUT PORTS] [B/R] for 8702) to set up a B/A measurement (by
ratioing out the R data).

Press [AVG] JAVERAGING ON] [MENU] [TRIGGER MENU] [NUMBER of GROUPS] [5] [x1].
When the analyzer stops sweeping, record the marker value on the Supplemental Perform-
ance Test Record.

Repeat step 7 for the other frequencies on the Record.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: loose external RF test cable and termination connectors. Inspect all cables for signs of
damage, wear, or faulty shielding.

Remove the network analyzer top cover and tighten any loose SMA connector nuts on the four
semi-rigid cables located between the A4/5/6 sampler/mixer assemblies and the front panel type-
N connectors. These connectors should be torqued to 8 pound-inches.
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Tighten any loose screws on the A4/5/6 sampler/mixer assembly covers, and on the A7 pulse gen-
erator assembly. Inspect the shielding clips on the A5 sampler/mixer and A7 pulse generator. In-

spect the shielding posts on the A10
Related adjustments: none.

To troubleshoot: see Receiver.

HP 8753C and HP 8702

digital IF board assembly.
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HP 8753B/C, HP 8702B Option 006 Frequency Response
Performance Test

SPECIFICATIONS

Magnitude Ratio Accuracy (A/R, B/R, A/B): =*=2.5dB

Phase Frequency Response (A/R, B/R, A/B): = 10° from linear phase
(— 10 dBm on all inputs)

ANALYZER
ReF W OPT 006

k]
»

e - e -  wn — ———-

Figure 34. HP 8753B/C, HP 8702B Option 006 Frequency Response Test Setup

EQUIPMENT
Synthesized SWEePer ......c.iiiiiiiiii ittt HP 8341B
S50W two-way power splitter .................... HP 11667A option 001
S0WRFcableset ............iiiiniiiiiiiiiiiiiiiiinnn HP 11851B
BNCecable .......ccoiiiiiiinunanaannne, HP part number 8120-1839
Adapter 35 mm (ftotype-N (m) ........... HP part number 1250-1744

DESCRIPTION AND PROCEDURE

This performance parameter is a typical characteristic but not a guaranteed specification; testing
it is recommended but not required.

This test determines the magnitude ratio accuracy for each pair of inputs by measuring the peak-
to-peak variation of the ratioed trace. it also determines the phase tracking frequency response,
measured as deviation from linear phase. Warm-up time: one hour.
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Magnitude Ratio Accuracy

1.

Connect the equipment as shown in Figure 34, with RF cables to inputs R and A. Tum on the
instruments.

On the external source, press [PRESET] [POWER LEVEL] [-] [4] [GHz dB(m)] [CW] [3] [GHz
dB(m)] to set the analyzer input power level to about — 10 dBm.

On the HP 8753B/C: press [PRESET] [SYSTEM] [INSTRUMENT MODE] [TUNED
RECEIVER] [AVG] [IF BW] [3] [0] [0] [x1] [MEAS] [A/R] [MENU]
[CW FREQ] [3] [G/n]

Then press [MKR] [MKR ZERO] to set 3 GHz as the standard.

On the HP 8702B:  press [PRESET] [CAL] [DEVICE TYPE] [E/E] [SYSTEM] [SERVICE
MENU] [TESTS] [TEST MODE MENU] [INSTRUMENT MENU]
[TUNED RECEIVER] [AVG] [IF BW] [3] [0] [0] [x1] [MEAS] [INPUT
PORTS] [A/R] [MENU] [CW FREQ] [3] [G/n]

Then press [MKR] [MKR ZERO] to set 3 GHz as the standard.

On the HP 8341B, press [3.5] [GHz dB(m)] to select the first frequency.

On the analyzer, press [MENU] [CW FREQ] [3.5] [G/n] to select the first frequency.

Enter the marker “1:” value (visible above the graticule on the CRT) in the Supplemental Per-
formance Test Record.

Repeat step 2 for the remaining A/R frequencies on the Record.

Move the RF cable from input A to input B of the analyzer. Press [MEAS] [B/R] ([MEAS] [IN-
PUT PORTS] [B/R] for 8702). Set both instruments to 3 GHz and press [MKR] [MKR ZERO
DREF =D} to reset the standard.

Perform step 2 for the B/R frequencies on the Supplemental Performance Test Record.
Move the RF cable from input R to input A of the analyzer (see Figure 35). Press [MEAS] [A/B]

(IMEAS] [INPUT PORTS] [A/B] for 8702). Set both instruments to 3 GHz and press [MKR]
[MKR ZERO DREF =D] to reset the standard.
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Figure 35. HP 8753B/C, HP 8702B Option 006 Frequency Response Test Setup
Perform step 2 for the A/B frequencies on the Supplemental Performance Test Record.

Phase Ratio Accuracy

6. Move the RF cable from input B to input R as shown in Figure 34. On the analyzer press [MKR]
[D MODE MENU] [D MODE OFF] [MEAS] [A/R] (IMEAS] [INPUT PORTS] [A/R] for 8702)
[FORMAT] [PHASE] [MENU] [CW FREQ] [1] [0] [M/u}].

On the HP 8341B, press [CW] [1] [0] [MHz sec].
Record the analyzer phase value:

7. Onthe HP 8341B, press [CW] [6] [GHz dB(m)].

On the analyzer, press [MENU] [CW FREQ] [6] [G/n] [SCALE REF] [ELECTRICAL DELAY]
and rotate the RPG knob until the phase value matches the value recorded in step 6. (Step
6 and 7 approximate the most linear horizontal phase position.)

A/R Phase Ratio Accuracy

8. Setthe HP 8341B and the analyzer to the CW frequencies listed in the Supplemental Perform-
ance Test Record and note the A/R phase values there.

B/R Phase Ratio Accuracy

9. Move the RF cable from input A to input B and repeat steps 6 and 7, but now press [MEAS]
[B/R] (IMEAS] [INPUT PORTS] [B/R] for 8702) .

Record the next phase value (at 10 MHz) here: . Again match it at 6 GHz.
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Set the HP 8341B and the analyzer to the CW frequencies listed inthe Supplemental Perform-
ance Test Record and note the B/R phase values there.

A/B Phase Ratio Accuracy

10. Move the RF cable from input R to input A (see Figure 35). Repeat steps 6 and 7, but now press
[MEAS] [A/B] (IMEAS] [INPUT PORTS] [A/B] for 8702) .

Record the next phase value (at 10 MHz) here: . Again match it at 6 GHz.

On the HP 8341B and the analyzer, select the frequencies listed inthe Supplemental Perform-
ance Test Record and note the A/B phase values there.

IF THE INSTRUMENT FAILS THIS TEST

Suspect: the power splitter and RF cables if the phase ratic accuracy measurement fails. Move the
RF cables 1o different ports on the power splitter and re-measure the inputs that failed.

Related adjustments: the sampler diode bias adjustment and the sampler magnitude and phase
comection constants.

To troubleshoot: see Receiver.

HP 8753C and HP 8702 Supplemental Performance Tests 81



HP 8753B/C, HP 8702B Option 006 Compression
Performance Test

SPECIFICATIONS
Compression: >>0.3 dB 3 GHz to 6 GHz

[>.43
ANRLYZER
REF N L OPY 006

-

POMER NETER

ADAPTER
TYPE-NC(N) TO

3.5MNCF)
POMER
SENSOR
PONE
SPLITTE

Figure 36. HP 8753B/C, HP 8702B Option 006 Compression Test Setup

EQUIPMENT
Synthesized SWEEPEr . ........oviiieniiniiaara et HP 8341B
Power Splitter 50 Ohm ... .. .. iiiiiinn HP 11667A Option 001
Power Meter .......ccvviumininiiananeecanruaceneanns HP 436A/438A
POWET SENSOr . i ivveenrecanrecesasossaonasansensosasonns HP 8481A
Termination 50 Ohm .. .. ittt etrisaeinnnaanns HP 908A
RFECable Set ...vviiiiriiieacanaeanenannennsonancnnans HP 11851B
Adapter 3.5 mm (ftotype-N(m) ........... HP part number 1250-1744

DESCRIPTION AND PROCEDURE

This test measures the signal compression or expansion in all RF input samplers. Signal compres-
sion or expansion affects receiver dynamic accuracy at higher power levels and is frequency de-
pendent.

In this test, set the power meter cal factor whenever necessary to compensate for power sensor
frequency response variations. Set the power meter mode to measure dBm and zero the meter.
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1. Connect the equipment as shown in Figure 36 and allow one hour warm-up.

2. Preset the source and analyzer.

On the HP 87538B/C: press [SYSTEM] [INSTRUMENT MODE] [TUNED RECEIVER]
[AVG] [IF BW] [300] [x1] [MKRY].

On the HP 8702B: press [CAL] [DEVICE TYPE] [E/E] [SYSTEM] [SERVICE MENU]
[TESTS] [TEST MODE MENU] [INSTRUMENT MENU] [TUNED

RECEIVER] [AVG] [IF BW] [300] [x1] [MKR].

3. Setthe frequency. On the analyzer, press [MENU] [CW FREQ] [4] [G/n].

On the source, press [CW] [4] [GHZ] [POWER LEVEL] [6] [DBM]. Adjust the source for a
0 dBm reading (as ciose as possible) on the power meter. Record this value on the Supple-
mental Performance Test Record.

4. On the analyzer, press [MEAS] [R] (IMEAS] [INPUT PORTS] [R] for 8702B) and record the
marker 1 power level (upper right-hand comer of the CRT) for input R.

5. Disconnect the cable to input R and connect it to input A. On the analyzer, press [A]. Record
the power meter reading and the marker 1 power level for input A.

6. Disconnect the cable to input A and connect it to input B. On the analyzer, press [B]. Record
the power meter reading and the marker 1 power level for input B.

7. Reset the source power. Press [-] [9] [DBM]. Record the power meter reading {approximately
—15 dBm) and the marker 1 power level for input B.

8. Disconnect the cable to input B and connect it to input A. On the analyzer, press [A]. Record
the power meter reading and the marker 1 power level for input A.

9. Disconnect the cable to input A and connect it to input R. On the analyzer, press [R]. Record
the power meter reading and the marker 1 power level for input R.

10. Repeat steps 3 through 9 for each CW frequency listed on the Supplemental Performance Test
Record.

11. Calculate the compression, for each frequency and input, using the following equation. Enter
the answers in the RESULT column.

Compression =
(Power meter reading at 0 dBm minus Power meter reading at —15 dBm)
minus (Marker 1 power level at 0 dBm minus Marker 1 power level at —15 dBm).

IF THE INSTRUMENT FAILS THIS TEST

Noise and crosstalk significantly impact the measurement of very small signals. Check the test set-
up connections and cables and repeat the test.

Verify that the power meter and sensor are working properly.
If an input still fails, suspect the associated input sampler.
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HP 8753B/C, HP 8702B Option 006 Absolute Amplitude
Accuracy Performance Test

SPECIFICATIONS
Absolute Amplitude Accuracy: 3.0 GHz to 6.0 GHz =3 dB

EQUIPMENT
Same as previous test (HP 8753B/C, HP 8702B option 006 compression performance test).

DESCRIPTION AND PROCEDURE

This test measures receiver performance: how well information is transferred from RF to IF and how
accurately that information is processed and displayed. See the Supplemental Performance Test
Record for specifications. Warm-up time: one hour.

NOTE: In the following steps, set the power meter cal factor whenever necessary to compen-
sate for variations in power sensor frequency response.

1. Zero the power meter and set it to measure dBm. Connect the equipment as shown in Figure
36, with the RF cable at input R. Preset the source and analyzer.

On the HP 8753B/C: press [MKR] [SYSTEM] [INSTRUMENT MODE] [TUNED
RECEIVER] [MEAS] [R] [MENU] [CW FREQ].

On the HP 8702B:  press [MKR] [SYSTEM] [SERVICE MENU] [TESTS] [TEST MODE
MENU] [INSTRUMENT MENU] [TUNED RECEIVER] [MEAS]
[INPUT PORTS] [R] [MENU]J [CW FREQ].

3. Setthe source to the first frequency listed in the Supplemental Performance Test Record. Set
the source power to register 0 dBm on the power meter. On the analyzer press 131 [.1 [SIIG/n].
Record the power meter reading and the analyzer reading on the Record.

4, Set the source and the analyzer to each of the remaining frequencies on the Record and re-
cord each power meter reading as in step 3.

5. Move the RF cable from input R to input A. Press [MEAS] [A] (IMEAS] [INPUT PORTS] [A] for
8702) [MENU] [CW FREQ] and repeat step 2 for input A.

6. Move the RF cable from input A to input B. Press [MEAS] [B] (IMEAS] [INPUT PORTS] [B] for
8702) [MENU] [CW FREQ] and repeat step 2 for input B.

7.  For each frequency measured, record the value of the greatest difference: first power meter
reading versus R, second power meter reading versus A, or third power meter reading
versus B.
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IF THE INSTRUMENT FAILS THIS TEST
Suspect: poor tracking between ports of the power splitter if all inputs fail. Suspect source drift if
A and B fail at any frequency; repeat the test for that input.

Related adjustments: sampler diode bias adjustment, sampler magnitude and phase correction
constants.

To troubleshoot: see Receiver and Source.
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Supplemental Frequency Offset Mode Performance Test

SPECIFICATIONS

Maximum Data Trace Variation: 1 dB p-p

HP 8753
NETHORK
ANALYZER

NO CABLE

FILTER

20 DB
ATTENURTOR

FUNCTION
BENERATOR 10 MHz REF 's'nﬁ":nln
ADAPTER
EXTERNAL || |
SOURCE | [2c0 cosec : MIXER
P T
RF ouTPUT ADAPTER
Figure 37. Frequency Offset Mode Test Setup
EQUIPMENT
Y = (RGPS Mini-Circuits ZFM-15
Signal Generator . .........iiiiiiiiie et HP 8341B
Function Generator ..........ccceviirveiinnnnannnn HP 8116A, 3312A
lowpass filler ...... ..ottt HP 360B
20dB atlenuator  .......iiiiiiiiie e HP 8491A opt 020
Adapter, type-N(m) to SMA(M) ........... ..ol P/N 1250-1636
Adapters (2), type-N(f) to SMA(M) .................... P/N 1250-1562
Adapter, type-N(f) to BNC(m) ...........cooeivinnnen, P/N 1250-0077
Type-Ncables (2) ........ooviimiiiiiiiiei ittt HP 11851B
BNCcables (2) ...cvviviniiiiiiii i iiaaeaen, P/N 8120-1838

NOTE: Thetestis written using the equipment recommended above. Other models may be substi-
tuted, including those with different specifications, as long as the frequencies or power lev-
els given in the test procedure are changed appropriately. The following limitations apply:
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« All signal generator critical specifications must be met except for frequency range.

* The signal entering the HP 8753’s R input must be from 16 MHz to 3 GHz.

» The power level into the R input must be at least —35 dBm

DESCRIPTION AND PROCEDURE

This optional performance test verifies the operation of the HP 8753 in frequency offset mode. Both
the RF > LO and RF < LO modes are tested. A noisy LO signal is used to check the analyzer's
tolerance to FM on its input. The LO signal is sweptovera 2 MHz span to determine if the analyzer
can phase lock even when the input frequency is not exactly what's expected. The combination
of these factors should result in less than 1 dB peak-to-peak variation in the data trace.

1.

Connect a cable from RF OUT to the R input on the HP 8753 and tum it on. Press [PRESET]
[MENU] [TRIGGER MENU] [HOLD].

Connect the equipment as shown in Figure 37.
Set up the function generator to produce a 100 mV peak-to-peak, 10 kHz square wave.

Preset the signal generator, then set it up for the following parameters. The keystrokes are giv-
en for an HP 8341B synthesized sweeper.

Parameter & Setting HP 8341B Keystrokes

Center frequency = 2.5 GHz [CF] [2.5] [GHZ]

Span = 2 MHz [DF] [2] [MHZ]

Power = +10 dBm [POWER LEVEL] [10] [dB(m)]

Sweep time = 11 seconds [SWEEP TIME] [11] [sec]
FM Sensitivity = 1 MHz/V {default)
Single sweep [SINGLE]

Onthe HP 8753, press [MEAS] [R] [MENU] [CW FREQ] [400] [M/u] [SWEEP TIME] [10] {x1]
[MKR FCTN] [STATS ON].

For firmware revision 4.02 or below only

Next, press [SYSTEM] [INSTRUMENT MODE] [FREQ OFFS MENU] [LO FREQUENCY] [2.5]
[G/n] [FREQS OFFS ON]. Then press [MENU] [TRIGGER MENU] [SINGLE] to put the ana-
lyzer in single sweep mode.

For firmware revision 4.1 or higher

Next, press [SYSTEM] [INSTRUMENT MODE] [FREQ OFFS MENU] [LO MENU] [FREQUEN-
CY: CW] [2.5] [G/n] [RETURN] [FREQS OFFS ON]. Then press [MENU] [TRIGGER MENU]
[SINGLE] to put the analyzer in single sweep mode.

The signal level on the display should be approximately —27 dB, or equal to (HP 8753 output
power) - (mixer conversion loss) - (20 dB). if the signal fevel is wrong or phase lock errors are
present, check the setup again and then simultaneously trigger new sweeps on the HP 8753
and the signal generator by pressing [SINGLE]. It may take several attempts to get the correct
signal.
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7. Press [SINGLE] trigger simultaneously on both the HP 8753 and the signal generator to take
a clean sweep. When the sweep is finished, the marker stats should read less than 1 dB p-p
(peak-to-peak). If so record PASS on the Performance Test Record.

8. On the HP 8753, press [SYSTEM] [INSTRUMENT MODE [FREQ OFFS MENU] [RF <LO].
Press [MENU] [TRIGGER MENU] and repeat step 7.

IF THE INSTRUMENT FAILS THIS TEST

Check the setup confirm that everything is set up correctly and repeat the test.

If problems continue, perform the “Minimum R Level with Extemal Source” performance test. if the
minimum fevel test fails, suspect the R sampler or A11 phase lock assembly and troubleshoot as
directed in the service manual. If the test passes, replace the A11 phase lock assembly.
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Manual Performance Test Record (1 of 3)

Modei Number: Operator:
Analyzer serial number: Temperature:
Date and time: Humidity:

Frequency Range and Accuracy

Instrument Specification (+ 10 ppm) Measured
Frequency (MHz) Lower Limit Upper Limit Value
0.3 0.299997 0.300003
5.0 4.99985 5.00005
16.0 15.99984 16.00016
31.0 30.99969 31.00031
60.999999 60.99939 61.00061
121.0 120.99879 121.00121
180.0 179.9982 180.0018
310.0 309.9969 310.0031
700.0 699.930 700.0070
1400.0 1399.986 1400.014
3000.0 2999.970 3000.030

Minimum R Level

Frequency Specification Met:t;nric:k ::lue
300 kHz <—35dB
3.29 MHz <—35dB
3.31 MHz <-35dB
15.90 MHz <—35dB
16.10 MHz <—350B
30.90 MHz <—35dB
31.10 MHz <—35dB
1.6069 GHz <—35dB
1.6071 GHz <—35dB
3.000 GHz <—35dB

HP 8753C and HP 8702 Supplemental Performance Tests 89



Manual Performance Test Record (2 of 3)

90

Receiver Noise Level
Measurement Specification Measured Value Step
input A (3kHz IF B —90dBm 2
put A (8 kHz IF BW) 31.62 pU
input B (3 kHz IF BW) —90 dBm N 3
Input B (10 Hz IF BW) —100 dBm 10 uU —_— 4
input A (10 Hz IF BW) —100 dBm ¥ —_— 5
input Crosstalk

Measurement Specification Measured Value Step
input A (A/R, R into A} 300 kHz to 1 GHz -100 dBm 2
Input A (A/R, R into A) 1 GHz to 3 GHz —90 dBm —_—— 3
Input B (B/R, R into B) 1 GHz to 3 GHz —90 dBm —_——— 4
Input B (B/R, R into B) 300 kHz to 1 GHz —100 dBm —— 5
Input A (A/B, B into A) 300 kHz to 1 GHz —100 dBm S — 6
input A (A/B, B into A) 1 GHz to 3 GHz —90 dBm —_— 7
Input B (B/A, A into B) 1 GHz to 3 GHz —90dBm P 8
Input B (B/A, A into B) 300 kHz to 1 GHz —100 dBm P 9

Trace Noise

Measurement Specification Measured Value Step
A/R Magnitude <0.006 dB 1
B/R Magnitude <0.006 dB 2
A/B Magnitude <0.006 dB 3
A/B Phase <0.035° 4
B/R Phase <0.035° 5
A/R Phase <0.035° —_— 6

Frequency Response

Measurement Specification Measured Value Step
Input A/R Magnitude +0.5dB 2
Input B/R Magnitude +0.5d8 3
Input A/B Magnitude +0.5dB I 4
Input A/R Phase +3° 6
Input B/R Phase +3° 7
Input A/B Phase +3° —_— 8
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Manual Performance Test Record (3 of 3)

Absolute Amplitude Accuracy
Power Meter R Input A Input B Input Greatest
Frequency Reading Power Power Power Difference Spec
Step 2 Step 3 Step 4 Step 5 Step 6
Example —10.0 —10.14 —~10.09 —10.10 0.14 +1dB
300 kHz +1dB
5 MHz +1dB
16 MHz +1dB
31 MHz +1dB
61 MHz +1dB
121 MHz +1dB
180 MHz +1dB
310 MHz +1dB
700 MHz +1dB
1.5 GHz +1dB
20GHz +1dB
2.5 GHz +1dB
3.0GHz +1dB
Input Impedance
. AR B/R AB o
requency Range  Step (B Return Loss) (A Retumn Loss) | (R Return Loss) | Specification
Step 7 Step 8,9
0.3 MHz to 2 MHz 4 >20dB
2 MHz to 2 GHz 5 >23dB
2 GHz to 3 GHz 6 >20dB
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HP 8753B/C Supplemental Performance Test Record (1 of 5)

Model number: Operator:
Serial number: Temperature:
Date and time: Humidity:
HP 8753B/C Minimum R Leve! for Extemnal Source
E Frac-N VCO Frequency (MHz) Measured
requenc
quency Lower Limit Upper Limit Value (MHz)
10 MHz 49.496 50.496
20 MHz 37.620 38.380
100 MHz 49.005 49,995
1 GHz 36.630 37.370
3GHz 58.216 §9.392
HP 8753B/C Option 002 Absolute Amplitude Accuracy
Specification: +1 dB (16 MHz to 3 GH2)
HP 8753B/C Source Pwr Mtr Input A InputB Maximum
Frequency Frequency Value Value Vaiue Difference
16 MHz 32 MHz
48 MH2z
31 MHz 62 MHz
93 MHz
61 MHz 122 MHz
183 MHz
121 MHz 242 MHz
363 MHz
180 MHz 360 MHz
540 MHz
310 MHz 620 MHz
930 MHz
700 MHz 14 GHz
2.1 GHz
1GHz 2GHz
3GHz
1.5GHz 3GHz
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HP 8753B/C Supplemental Performance Test Record (2 of 5)

HP 8753B/C Option 002 and 006 Absolute Amplitude Accuracy

Specification: +3 dB (3 GHz to 6 GHz)

Analyzer Source Pwr Mtr input A Max. Pwr Mtr Input B Max.
Freq. Freq. Valye Value Diff. Value Value Diff.
2 GHz 4 GHz

6 GHz
3GHz 6 GHz
HP 8753B/C Option 002 Source and Receiver Harmonics
Source Harmonics
Instrument . . .
Stop Frequency Harmonic Specification Measured Value
1.5 GHz 2nd —25dBc
1.0 GHz 3rd —25dBc
Source and Receiver Harmonics
instrument " I
Stop Frequency Harmonic Specification Measured Value
1.5GHz A:2nd —15dBc
1.0 GHz A: 3rd —~30dBc S,
1.5 GHz B: 2nd —15dBc e —
1.0 GHz B: 3rd -30dBc R
Receiver Harmonics
Instrument - - "
Stop Frequency Harmonic Specification Measured Value
1.5 GHz B: 2nd —-15dBc
1.0 GHz B:3rd —30dBc S
1.5 GHz A:2nd —15dBc ——
1.0 GHz A: 3rd -30dBc —_—
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HP 8753B/C Supplemental Performance Test Record (3 of 5)

HP 8753B/C Option 002 Source and Receiver Harmonics
Instruments with Option 006
Source Harmonics
instrument . . .
Stop Fi ency Harmonic Specification Measured Value
3.0GHz 2nd —25dBc
2.0 GHz 3rd —-25dBc
Source and Receiver Harmonics
Instrument . . .
Stop Frequency Harmonic Specification Measured Value
3.0 GHz A: 2nd —15dBc
2.0GHz A: 3rd —30dBc
3.0GHz B: 2nd —15dBc
2.0 GHz B: 3rd —-30dBc
Receiver Harmonics
Instrument . . .
Stop Frequency Harmonic Specification Measured Value
3.0 GHz B: 2nd -15dBc
2.0 GHz B: 3rd —30dBc
3.0CGHz A: 2nd —-15dBc
2.0 GHz A: 3rd —-30dBc
HP 8753 & 8702 Option 006 Minimum R Level
F Frac-N VCO Frequency (MHz) Measured
requen
quency Lower Limit Upper Limit Value (MHz)

4 GHz 39.198 39.990

5GHz 49.000 49,990

6 GHz 58.802 59.990
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HP 8753B/C Supplemental Performance Test Record (4 of 5)

HP 8753B/C Option 006 input Crosstalk

Parameter Frequency . Specification Measured Vaiue
R-into-A 3.5GHz —85 dBm
4 GHz —85dBm
4.5GHz —85 dBm ——
5.0 GHz —75dBm S ——
5.8 GHz ~75dBm —_—
6.0 GHz —75dBm S
R-into-8 35GHz —85dBm —_——
4 GHz —85 dBm —
4.5 GHz -85 dBm —_—
5.0 GHz —75dBm —_— e
5.8 GHz —75dBm P ——
6.0 GHz —75dBm —_—
B-into-A 3.5GHz —85dBm —_——
4 GHz —85dBm —
4.5 GHz -85 dBm —_—
5.0 GHz —75dBm S
5.8 GHz —75dBm ——
6.0 GHz -75 dBm ——————
A-into-B 3.5GHz —85 dBm —————
4 GHz —85dBm —
4.5GHz —85dBm —
5.0GHz —75dBm —
5.8 GHz —75dBm —_——
6.0 GHz —75dBm —_—
HP 87538/C Option 006 Frequency Response
Magnitude Specification: +2.5dB
Measurement Measured Frequency (GHz)
35 4.0 45 5.0 55 6.0
AR
B/R
A/B
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HP 8753B/C Supplemental Performance Test Record (5 of 5)

HP 87538B/C Option 006 Frequency Response (cont'd)
Phase Specification: +10°

Measurement Measured Frequency (GHz)
35 4.0 4.5 5.0 585 6.0
AR
B/R
AB.

HP 8753B/C Option 006 Compression
Specification: <0.3 dB (3 to 6 GHz).

" ment FPwr Mtr Reading| Input Pwr Level b’wr Mtr Reading' input Pwr Level Result
easureme at0 dBm at0dBm | at—15dBm | at—15dBm
4GHz R
A
B
SGHz R
A
B
6GHz R
A
B
HP8753B/C Option 006 Absolute Amplitude Accuracy
Specification: =3 dB (3 to 6 GHz)
Instrument Pwr Mtr/input R Pwr Mtr/input A Pwr Mtr/input B Max. Diff.
Frequency (step 2) (step 3) (step 4) (step 5)
3.5 GHz
4.0 GHz
45 GHz
5.0 GHz
5.5 GHz
6.0 GHz
HP8753B/C Optional Frequency Offset Mode
Instrument Mode Specification Pass/Fail
RF>LO <1dBp-p
RF<LO <1dBp-p
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Adjustments and Correction Constants

”

REPAIR SEQUENCE

Troubleshooting: identify the faulty assembly

Replacement Procedures: how to remove the old part, install the new
Replaceable Parts: how to order a replacement part

Post-Repair Procedures: what to adjust and how to verify
Adjustments: how to adjust the replacement assembly

INTRODUCTION

The accuracy of the HP 8753 and 8702 analyzers is achieved and maintained through mechanical
adjustments and correction constants. The comection constants are empirically derived data that
is stored in memory and then recalled to refine the instrument’s measurements and to define its
operation.

Keep the correction constants current by following the EEPROM Backup Disk Procedure at the end
of this section: any time the A9 CPU assembly is replaced, all of the correction constants must be
stored on the new assembly. For that reason, a disk with all of the analyzer’s correction constants
is shipped with each instrument. HP recommends that any time you perform one or several correc-
tion constant adjustments, you store the new correction constant data to disk. Then, if the A9 assem-
bly needs to be replaced, you can simply retrieve the data rather than regenerating