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Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and chemical analysis
businesses are now part of Agilent Technologies. To reduce potential confusion, the only
change to product numbers and names has been in the company name prefix: where a product
number/name was HP XXXX the current name/number is now Agilent XXXX. For example,
model number HP 8753D is now model number Agilent 8753D.

For the latest information on Agilent’s test and measurement products, go to:
www.agilent.com/find/products.

In the U.S., call Agilent Technologies at 1-800-452-4844.

Documentation Warranty

THE MATERIAL CONTAINED IN THIS DOCUMENT IS PROVIDED "AS IS," AND IS
SUBJECT TO BEING CHANGED, WITHOUT NOTICE, IN FUTURE EDITIONS. FUR-
THER, TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, AGILENT
DISCLAIMS ALL WARRANTIES, EITHER EXPRESS OR IMPLIED WITH REGARD TO
THIS MANUAL AND ANY INFORMATION CONTAINED HEREIN, INCLUDING BUT
NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE. AGILENT SHALL NOT BE LIABLE FOR
ERRORS OR FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION
WITH THE FURNISHING, USE, OR PERFORMANCE OF THIS DOCUMENT OR ANY
INFORMATION CONTAINED HEREIN. SHOULD AGILENT AND THE USER HAVE A
SEPARATE WRITTEN AGREEMENT WITH WARRANTY TERMS COVERING THE
MATERIAL IN THIS DOCUMENT THAT CONFLICT WITH THESE TERMS, THE WAR-
RANTY TERMS IN THE SEPARATE AGREEMENT WILL CONTROL.

DFARS/Restricted Rights Notice

If software is for use in the performance of a U.S. Government prime contract or
subcontract, Software is delivered and licensed as “Commercial computer software” as
defined in DFAR 252.227-7014 (June 1995), or as a “commercial item” as defined in FAR
2.101(a) or as “Restricted computer software” as defined in FAR 52.227-19 (June 1987) or
any equivalent agency regulation or contract clause. Use, duplication or disclosure of
Software is subject to Agilent Technologies’ standard commercial license terms, and
non-DOD Departments and Agencies of the U.S. Government will receive no greater than
Restricted Rights as defined in FAR 52.227-19(c)(1-2) (June 1987). U.S. Government users
will receive no greater than Limited Rights as defined in FAR 52.227-14 (June 1987) or
DFAR 252.227-7015 (b)(2) (November 1995), as applicable in any technical data.
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Printing Copies of Documentation from the Web

To print copies of documentation from the Web, download the PDF file from the Agilent
web site:

* Go to http://www.agilent.com.

* Enter the document’s part number (located on the title page) in the Quick Search box.
* Click GO.

* C(Click on the hyperlink for the document.

* C(lick the printer icon located in the tool bar.
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Contacting Agilent

This information supersedes all prior HP contact information.

Online assistance: www.agilent.com/find/assist

Americas

Brazil
(tel) (+55) 11 3351 7012
(fax) (+55) 11 3351 7024

Canada
(tel) +1 877 894 4414
(fax) +1 303 662 3369

Mexico
(tel) 1 800 254 2440
(fax) 1 800 254 4222

United States

(tel) 800 829 4444

(alt) (+1) 303 662 3998
(fax) 800 829 4433

Asia Pacific and Japan

Australia

(tel) 1 800 225 574
(fax) 1 800 681 776
(fax) 1 800 225 539

China

(tel) 800 810 0508
(alf) 800 810 0510
(fax) 800 810 0507
(fax) 800 810 0362

Hong Kong
(tel) 800 933 229
(fax) 800 900 701

India

(tel) 1600 112 626
(fax) 1600 112 727
(fax) 1600 113 040

(alt) (+33) (0)1 6453 5623
(fax) 0825 010 701*

(alr) 01805 24 6330*
(fax) 01805 24 6336*

(alt) (+353) (0)1 890 924 206
(fax)(+353) (0)1 890 924 024

Japan (Bench) Japan (On-Site) Singapore South Korea
(tel) 0120 32 0119 (tel) 0120 802 363 (tel) 1 800 275 0880 (tel) 080 778 0011
(alf) (+81) 426 56 7799 (alt) (+81) 426 56 7498 (fax) (+65) 6755 1235 (fax) 080 778 0013
(fax) 0120 01 2144 (fax) (+81) 426 60 8953 (fax) (+65) 6755 1214
Taiwan Thailand Malaysia
(tel) 0800 047 669 (tel) 1 800 2758 5822 (tel) 1800 880 399
(fax) 0800 047 667 (alt) (+66) 2267 5913 (fax) 1800 801 054
(fax) 886 3492 0779 (fax) 1 800 656 336
Europe
Austria Belgium Denmark Finland
(tel) 0820 87 44 11* (tel) (+32) (0)2 404 9340 (tel) (+45) 7013 1515 (tel) (+358) 10 855 2100
(fax) 0820 87 44 22 (alt) (+32) (0)2 404 9000 (alt) (+45) 7013 7313 (fax) (+358) (0) 10 8552923
(fax) (+32) (0)2 404 9395 (fax) (+45) 7013 1555
France Germany Ireland Israel
(tel) 0825 010 700* (tel) 01805 24 6333* (tel) (+353) (0)1 890 924 204 | (tel) (+972) 3 9288 500

(fax) (+972) 3 9288 501

Italy
(tel) (+39) (0)2 9260 8484
(fax) (+39) (0)2 9544 1175

Luxemburg
(tel) (+32) (0)2 404 9340
(alf) (+32) (0)2 404 9000

Netherlands
(tel) (+31) (0)20 547 2111
(alf) (+31) (0)20 547 2000

(fax) (+32) (0)2 404 9395 (fax) (+31) (0)20 547 2190

Russia

(tel) (+7) 095 797 3963
(alt) (+7) 095 797 3900
(fax) (+7) 095 797 3901

Spain

(tel) (+34) 91 631 3300
(alt) (+34) 91 631 3000
(fax) (+34) 91 631 3301

Sweden

(tel) 0200 88 22 55*
(alt) (+46) (0)8 5064 868
(fax) 020 120 2266*

Switzerland (French)
(tel) 0800 80 5353 opt. 2*
6 (alf) (+33) (0)1 6453 5623
(fax) (+41) (0)22 567 5313

Switzerland (German)

(tel) 0800 80 5353 opt. 1*
(alt) (+49) (0)7031 464 6333
(fax) (+41) (0)1 272 7373

Switzerland (Italian)
(tel) 0800 80 5353 opt. 3*
(alt) (+39) (0)2 9260 8484
(fax) (+41) (0)22 567 5314

United Kingdom

(tel) (+44) (0)7004 666666
(alt) (+44) (0)7004 123123
(fax) (+44) (0)7004 444555
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(tel) = primary telephone number; (alt) = alternate telephone number; (fax) = FAX number; * = in country number
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Notice,
The information contained in this document is subject to change without notice.

Hewlett-Packard makes no warranty of any kind with regard to this material,
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HP 8753D Network Analyzer Documentation Set

The Installation and Quick Start Guide Tamiliarizes
vou with the [P 8753D network analvzer’s [ront and
rear pancls, clectrical and environmental operating
requirements, as well as procedures for installing,
copliguring, and verifying the operation of the EHP
87H3I.

Thr User’s Guide shows how (0 make measurements,
axplains commonly-used Tealures, and 1ells you how o
gcl the most performance from your analyzer.

The Quick Reference Guide provides a summary of
v selected user eatures.

The Programmer's Guide provides programming
information including: an HP-1B command reference,
_ an HP-TR programming reference, g« well as

i programming cxamples.

The System Verification and Test Guide provides the
svstem verification and performance tests and the
Performance Test Record for your HP 87530 network
analyzer,
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Service Equipment and Analyzer Options

Table of Service Test Equipment

Tahle 1-1. Required Tools

TR, T 10, T-15 and T-20 TORX scrowdrivoers

Flai-blade scrowdrivers—small, medium, and large

0/ 16-ineh open-end wrench (for SMA nuts)
316, 3:106, and 9:/16G-inch hex nut drivers

a/16-inch open-end worque wrench (set 1o 10 in-1b}

2 5-mm hoex-key driver
Nan-conductive and non-Terrous adjusiment 1ool
Necdle-nose pliers

Tweozers

Antistatic work mai with wrisi-strap

Service Equipment and Analyzer Options 1.1
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Table 1-2. Service Test Equipment

Reguaired Critical Recommended Lse
Equipment Specifications Munlel
Spectrum Anaiyzer Freq. Accuracy £7 Hz [P AS63E A
Fraquency Comier HI* 33508 P
Beapee Hi? S3040.8 F
Usenlboscopoe Bandwidth: 100 MElz any T
Acruracy: 1'%
Digtital Volimetler tesolation: 1my any T
Tl Kit Ner sibstitate HF part numtrer
0573380025
Powver Meter (TIP I Nor sllstitute HP 437 A or 4384 AT
Puwer Sensor Frequency: 00 WT1z-3 Gz, 5007 HP 5482 A AR
Prwer Rensor (For Lplion 006 Frequency: 5 Gile-8 GHe IIP 51514 ART
Tower Bensor Frequeney: 300 k-3 GHz, 750 HE BA834 Opm. HOH | I?
Photometer Telrroativ 14 A
Photometer Probe Feiktronix Ju5050 A
Light Qcctuder Tektromx A
(16 303500
CRT Demagnetizer o Bull Tape A
Trvaser
Drinter HP Thinklet, B
Deskotot, Laserdet
) Floppy el A0 inels I Gz2192 s DA
i(.‘alihralion Kit 7m, o002 Nosubstitute HIP* 550315 i
if'uljhralinn Kit Type-N, Tt XNo substitute P 850361 [
Veriicakion Kit ¥ wan No substilitte HP 830290 P
Lo Tass Filter =80 dB @ 2.53 Hz and passband that | HP PN 81350108 A
slickuddens SO0 ATE (s
Htep Atlenuatlor 114 dB (Calibrated & M0 Mz HP 81664 v
Atrenuaators (fixed b Beltnrm loss: 282 di APCST 20 dB (27 | HP 31024 Op, 020 rT
Power Splitler 2-Way, 5082 HP 116867 A BT
Mivimouwim Loss Pad Type-X. 300 o 750 HI* 118538 BT

1.2 Service Equipment and Analyzer Options
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Table 1-2, Service Test Eguipment (2 of 2)

Earth Ground Wire

Required Critical Recommended Lse
Equnipment Specifications Model

Actapler APCY 1 Type-N {17 HP 153240 fALP
Actaprer APC-T e Type-XN (m) LELERN BT M AT
Adapter i,\I’r_‘-'r' 55 mrm dmi FIP 10N 1230-1745 paAL
Adapter APRC-T 1o 303 wun (0 FEP PUN 1250-17 1Y A
Adapter BNC e Alligator Clip HE P:N 2130-1362 A
Adapior APC-Ea (o Ty pe-N {1 FEP PN 13501750 AR
Adaprer AT e Type-N ) HE Pon 12m0-1747 AP
Adaprer B {1 Type-i 717 HEP 175 1250-1477 I
Adapner Type-N {in} w Type-N ‘m} HE P:N 13301528 B

RF Cable 2 each) 2d-inch, APC-7 HFP PN 8120-1779 AP
RF Calbsle Set AT I 11837 AL
LE Cable APC-T S HE 118571 F

LE Cabls 24 ek, ADC T 30K IF PN 1201770 I

EF Calte 2hinet. Type N, Fa0 HP BN H180 2408 AP
RE Cabibe Slnet, Typo-N, 5400 I BN S120-47$1 ALE
EF Cable Sct Type-x, 300 HEP* 118315 I3
HP-[B Cuble HIP HE3AARC T A
Lo Cabrle R HP PN B120- 1840 A

{Mowaw Db NG e g BIND D). HEP TudEIA A
Artlistatie Wrisl Stran HI* PN 93001867 AT P
Antistatic Wrist Strap Cord HP PN Q& 0530 AT I
Htatic-comtra] Table 3atl aod HE TGN 3797 AR

P Derformance Tests
A - Adjustinent
T Troubrleshooting

www.valuetronics.com
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Principles of Microwave Connector Care

Proper connector care and connection lechniques are critical for accurate,
repearable measurementts.

Refer to the calibration kit documentation for connector care information.
Prior 10 making connections 1o the network analyzer, carefully review the
information aboul inspecting. cleaning and gaging conneciLors.

aving good connector care and connection techniques extends the life of these
devices, In addition, you obtain the moest aceurale measurements,

This 1ype ol inlormation is typically locared in Chaprer 3 of the calibration kir
manuals.

For additional connector eare instruction, contact your local Hewlett-Packard
Sales and Serviee Office about course numbers HP R3050A + 244 and
HI* 85050A 24D,

See the following table for quick reference lips about conneclor care.

1-4 Service Equipment and Analyzer Optians

www.valuetronics.com



Tabie 1-3. Connector Care Quick Reference

Handling and Storage

Do

1o Notl

Keep conneetors ¢lean
Extend sleeve or connector nut

Use plastic end eaps daring storage

Toueh mating-plane surtaces

Bet connectors contaci-~end down

Visual Ins

gction

Do

o Not

[nEpecl aki connectors carclully

Loolk tar metal particles, seratehes. and dents

Use o davnaged onnnector-—ever

Connectoy Cleaning

Do

o Not

Try compressed air first
Use isopropy) aleohol

Cloan connector threads

st auyv abrasives

Gret liquid infe plastic support beads

Gaging Conncctors

Do

Do Not

Clean and zero Lthe gage belore use
Use the correct gage type
Lise correct end of calibration block

Gage all connectors hefore [irst use

Use an oul-ol-spec conneelor

Making Conneclions

Do

Do Not

Allgn connectors carefully
Make preliminary connection lightly
Turn vrdy the connector nul

Lise s Lorgue wreneh for inal ennnect

Apply bending force 10 conneetio:
Over lighlen preliminary connection
Twisl or serew aiy contectioh

Tighton past torgue wrenen “break’” poy

www.valuetronics.com
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Analyzer Options Available

Option 1D5, High Stability Frequency Reference

This option offers =0.05 ppm temperature stability from () to 60 °C
froeferenced to 25 °Ch,

Option 002, Harmonic Mode

This opiton provides measurement of second or third harmonics of the test
deviee's fundamental outpn signat. Frequency and power sweep are supported
i this mode. Harmonie [requencies can be measured up to the maximum
[requency of the receiver. However, the fundamental frequency may not be
lower than 16 MHz,

Option 006, 6 GHz Operation

This opltion extends the maximum source and receiver frequency of the analyzer
to 6 Gz,

Option 010, Time Domain

This option displays the time domain response of a network by computing

the inverse Fouricr transtorm of the frequency domain response. 1t shows

the response of a test deviee as a function of time or distance. Displaying the
reflection coefficient of a network versus time determines the magnitude and
location of each discontinuity, Displaying the transmission coefficient of a
network versus time determines the characteristies ot individual transmission
paths. ‘Time domain operation retains all accuracy inherent with the correction
thar is active in of such devices as SAW filiers, SAW delay lines, RY cables, and
RF anlennas.

Option 011, Receiver Configuration
This option allows lront panel access 1w the R A, and I3 samplers and receivers,

The transfer swileh, couplers, and bias tees have been removed. Therelore,
external accessories are required to make most measuremenis.

1.6 Service Equipment and Analyzer Options
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Option 075, 75 Impedance

This option offers 758 impedance bridges with tvpe-N west port connectors,

Option ICM, Rack Mount Flange Kit Without Handles

This option is & rack mount kit containing a pair of langes and the neeessary
hardware to mount the instrument, with handles detached, in an equipment
rack with 482,64 mm {14 inches) horizontal spacing,

Option 1CP, Rack Mount Flange Kit With Handles
This option is & rack mount kit containing a pair of flanges and the nocessary

hardware to mount the instrumernt with handles attached in an equipment rack
with 482,06 mm {19 inches) spacing,

Service Equipment and Analyzer Options  1-7
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Service and Support Options

The analyzer antomarically inciudes a one year on-site service warranty, where
avaiable. If on-site service is not available in your local area, you can purchase
the HP 875310 with a W08 option, which converts the one year on-site warranty
16 a three vear return to 112 warranty, Consult your local [lewlett-Packard sale
engincer for a availability of on-site service,

The following service and support options are available al the time yvou

purchase an 1IP 87530 neltwork analyzer.

Option W31

This option adds two years of on-site repair to the product warranty, providing
three years of repair coverage.

Option W51

This option adds four years ol on-site repaic (o the product, warranty, providing
[ive: voars of repair coverage.

Option W32

This option provides three voars of return to HP calibration service.

Option W52

This oplion provides fve years of return to HP calibravon service,

Option W34

This option provides three years of return to HP Standards Compliant
Calibration,

1.8 Service Equipment and Analyzer Options
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Option W4
This option provides live yvears of retwrn o TP Standards Compliant Calibradion,

If support was not purchased along with the analvzer, there are many repair
anc calibration options available from Hewletr-Packard's support organization.
These oplions cover a range ol on-site services and agreements with varying
response limes as well as return to 1 agreements and per-incident pricing,
Contact vour local Hewlett-Packard customer engineer for details,

Service Equipment and Analyzer Dptions 1.9
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System Verification and
Performance Tests

This chapter describes the system verification and perlormance tests for your
network anatyvzer. System verifieation involves two-port calibration of the
analyzer and the measurement of several devices that comprise a verification
kit. The suceesstul completion of the system verilication tests confirms that the
analyzer is making correct measuremenis within measurement uncertainties

on devices whose behaviors have been characterized by Hewlet1-Packard. The
performance tests confirm the analyzer’s technical specifications and involve
testing the performance of individual subsystems of the analyzer such as the
source and receiver. Suecessful completion of the performance 1ests assures that
the analyzer is performing to specifications,

System Verification snd 2.1
Performance Tesis
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How to Test the Performance of Your Analyzer

To obtain the same quality of performance testing that Hewleti-Packard has
administered at the factory, vou must perlorm:

® the system verification procedure
AND
m aff of the performance test procedures.

This quality of performance testing guarantees that the analyzer is performing
within a{f of the published specifications, Hewlett-Packard will issue a
Certificate of Calibration for your analyzer it two conditions are mer:

t. Your analyzer passes all the performoed resis,

2. The equipment and standards that you used (o perlform the tests are
Lraceable to a national standards institule.

Note If you have a particular type of measurement application that
does not use all of the analyzer's measurement capabilities, you
may ask vour loecal Hewlett-Packard Custaomer Service Center
for a subser of specilications that you want verified. llowover,
this does create a polential for making incorrect measuremaenrs
by using a different application than what was specified.

Sectlions in this Chapter

® System Verification

1 Automated Mode
m1 Manual Mode

u Performance Tests

1. Test Port Output Frequency Range and Aceuracy
External Source Mode Frequeney Range

Test Port Quipul Power Accuracy

Test Port Output Power Range and Linearity
Minimum R Channel Lovel

. Test Port. Input Noise Floor Level

Test Port Input Frequency Response

D o LI N

-1 =

2-2  System Verification and
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8, Test Port Crosstalk
9, Calibration Coceflicients
103, Svstem Trace Noise {Only for Analyzers without Option 006)
11, System Trace Noise (Unly for Analyzers witde Option 000]
12, Test Port Input Impedance
134, Test Port Receiver Magnitude Dynamic Accuracy
14, Test Port Receiver Phase Dyvnamic Aceuracy
15. Test Port Receiver Magnitude Cormpression
165, Test Port Receiver Phase Compression
17. Test Port Output-Inpur Harmonics (Option 002 Analvzers aedthowt Option
006 only)
18. Test Port Output/dapu Harmonices (Option 002 Analyzers soith Option 008
only)

System Verification and  2-3
Perfermance Tests
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Performance Test Record

Find and use the appropriate “Performance Test Record” in the following
subchapters:

m 2a. Test Record for 30 kHz 1o 3 Gliz
m 2b. ‘lest Record for 30 kHz to G 1z

24 System Verification and
Performance Tests

www.valuetronics.com



System Verification Cycle and Kit Re-certification

Hewlett-Packard recommends Lhat you verily your neiwork anglyzer
measurement system every six months, llewlett-Packard also suggests that
vou gel. your verification kit re-certified annually. Refer to HP 830298 7 mm
Verification Kit Operating ond Service Marual for more information.

Note The system verification procedures can also apply 1o analyzers
with Option 075 (75 ohm analyzers) it minimum 1oss pads and
Type N (m) to APC-T adapters are used.

How to Select the System Verification Procedure
Check Lo see how Lhe verification kit loppy disk s labeled:

m I{ the disk is labeled HP 8753D Verification Data Disk, procced with the
“TIP 87530 Automated Moaode System Verification,”

m [f the disk is lubeled HP 8753 Verification Data Disk, proceed with the
“1IP 87530 Manual Mode Svstem Verification™ procedure, located later in this
chapter.

Note If your verificatinn disk is not labeled HP 87530 Verification
Data Disk, vou may send your HIP? 850298 7-mm verification kit
1o the nearest service center for recertification, which ineludes
a data disk thal vou can use with the I1P 87530,

System Verification and 2.5
Performance Tests
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HP 8753D Automated Mode System Verification
Equipment Required

Calibration Kit, 7 mm . . Ceo ... .. HPK503118
Verilication Kit, 7mm ... ... ... ... ... ... ............HP 8502013
Test Port Extension Cable Set, 7 mm L P 118570
Printor . . .. ... . _HP ThinkJet:DeskJet:TaserJel

Additional Equipment Required for Option 075 Analyzers

Minimum Loss Pad (2), H50Q 10 759 ... ... . o HP 118528
Adapter {2), APC-T 10 Type-N{m) . o L L HP 11520A

Analyzer warm-up time: 1 houy
This system verification consists of three separate procedures:

i. Initialization
2. Measurement Calibration
3. Deviece Veorification

Initialization

1. Connect the equipment as shown in Figure 2-1. Let the analyzer warm up
for une hour.

PRINTER

Figure 2.1. System Verification Test Setup

2. While the equipment is warming up, review the “Connector Care Quick
Reference” information in the “Service Equipment and Analyzer Options”

2-b  System Verification and
Performance Tests
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chapter. Good connections and clean, undamaged connectors are critical Tor
accurate measurement results,

3. Insert the verification kit disk into the analyzer disk drive,

4. Press (PRESET) (SAVE/RECALL) SELECT DISK INTERNAL DISK.

5. H ovou want a printour of the verification data for all the devices, press
SERVICE MENU TEST QPTIONS RECORD ON.

Note I you switch on the record function, you CANNGT switeh it oft
during the verification procedure

6. Position the papor in the printer so that printing staris at the wop of the
page.
I vou have difliculty with the printer:

-

m If the interface on your printer is HP-[B, verity that the printer addroess is
se1 1o 1 (or change the set1ing in the anailvzer 10 mateh the printer).

a If the interface on your printer is serial or parallel, be sure that vou
selected the printer port and the printer type correctly (reler to the
HP 87530 Network Aualyzer Liser’s (huide for more information on how
to perform these tasks).

8. Press (S¥sTem) SERVICE MENU TESTS SYS VER TESTS EXECUTE TEST .

4. The analvzer displays Sys Ver Tnit DOVE, the initialization procedure is
compere.

Caution X NOT pross (PRESET ) or recall another instrument stare.
You must use the instrument stare that you ioaded during the
initialization procedure.

System Verification and 2.7
Performance Tests
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Measurement Calibration

H.

14.

18.

14,

28

Press (CaL) CAL KIT SELECT CAL KIT CAL KIT:7mm RETURN RETURN
CALIBRATE MENU FULL 2-PGRT.

- Press ISOLATION OMIT TSOLATION.

- P'ress REFLECTIOY .

. Connect the “open” end of the opensshort combination (supplied in the
I

calibration kit} 1o reference 1est port 1, as shown in Figure 2-2,

PRINTER

===

Figure 2.2, Connections for Measurement Calibration Standards

Press FORWARD : GPEN .

. When the analyzer finishes measuring the standard, connect the “short”™ end

ol the opernyshorl combination to reference test port 1

% Press FORWARD: SHORT .

. When the analyzer finishes measuring the standard, connect the 30 ohm

termination {supplied in the calibration kit) to reference test port 1,
Press FORWARD: LGAD .
When (he analyzer finishes measuring the standard, connect the “open” end

of the open/short combination 1o reference test porr 2.

System Verification and
Performance Tests
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24.

- Pregs BEVERSE : GPEN .

. When the analyzer linishes measuring the standard, conneet the “shorn™ end

of the opensshort combination 1o reference 1est port 2.

- Press REVERSE:SHORT .

. When the analvzer linishes measuring the standard, connect the 50 ohm

termination to reference test port 2,

Press REVERSE :LOAD .

When the analvzer (inishes measuring the standard, press STANDARDS DONE .
The analyzer bricfly displays COMPUTING CAL COEFFICIENTS.

CGonnect the test port cables as shown Figure 2-3,

HP B7530

Figure 2-3. Transmission Calibration Setup

- Press TRANSMISSION DO BOTH FWD + REV,
- PressDONE 2-PORT CAL .

- Pross (SAVE/RECALL) SELECT DISK INTERNAL MEMORY RETURN SAVE STATE

10 save the calibration into the analyzer internal memaory.

- When the analyzer finishes saving the instrument stale, press SELECT DISK

INTERKAL DISK.

System Verificationand 2.9
Performance Tests
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Device Verification

31 Press (SVBTEM) SERVICE MENU TESTS EXECUTE TEST.

32. AL the prompt, conneet the 20 d3 atrenuaror (supplicd in the verification
kit} as shown in Figure 2-4.

33, Press CONTINUE to run the test:
® 1 you switched OFF the record function, you have to press CONTINUE
after each S-paramerer mejasurement.,

& If you switched ON the record function, the analyvzer measures all
S-parameters {magnitude and phase) withowt pausing. Also, the analyzer
only displays and prints the PASS/FALL information for the S-parameter
measurements that are valid lor sysiem verification.,

HP 87530

Figure 2-4. Connections for the 20 dB Verification Device

34. When the analyzer finishes all the measurements, connect the 50 dlB3
attenuator (supplied in the verilication kit), as shown in FFigure 2-5.

2-10  System Verification and
Performance Tests
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HP 87530

Figure 2-5. Connections for the 50 dB Verification Device

35, Press (T EXECUTE TEST CUONTINUE.
36, When all measurements are complete, replace the verification device with

the verification mismatch, as shown in [Figure 2-6. Be sure 1hal you connect
Port A of the verification mismateh 1o reference tost port 1,

HP 87530

Figure 2-6. Mismatch Device Verification Seiup

A7, Tress RETURN TESTS EXECUTE TEST CONTINUE .
38, When the analyzer (inishes all the measarements, conneci. the mismateh

verilication device, as shown in Figure 2-7. Notice that Port B is now
connected (o referance test port |

System Verification and  2.11
Performance Tests

www.valuetronics.com



[ — -
] == | i@gan
=0 -~ bohu
5 =t} oead
- thin B oo
- = cozo
i oo ooa
I g3 ==
o H
il e
X —_— 3 R l—
N iy = N,
-

Figure 2-7, Mismatch Device Verification Setup

34, Press RETURN TESTS EXECUTE TEST CONTINUE,

40. You have completed the system verilication procedure when the analvzer
tisplayvs Ver Def 4 DONE.

212 System Verification and
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In Case of Difficulty

I, Ingpect all connections, DO NOT disconneet the cables from the analyzer lest
purts. Doing so WiLL INVALIDATE (he calibration that you have done carlier

2. Press (PRESET ) (SAVE/RECALL) SELECT DISK INTERNAL MEMORY RETURN .
lising the tfront panct knob. highlight the title of the full 2-Port calibration
that you have done earlier. then press RECALL STATE .

3. Hepeat the “Dovice Verification™ procedure.

4. If the analyzer still tails the rest, check rthe measurement calibration as
follows:

a. Pross (PRESET).

L. Recall the calibration by pressing SELECT DISK
INTERNAL MEMORY RETURE.

¢, [Use the front panel knob to highlight the calibration vou want 1o recall
and press RECALL STATE .

d. Conneet the short 10 referonce tost port ).

e. Press Refl: FWD S1i (A/R) TRIGGER MENU CONTINUOUS .

. Press SCALE/DIV G1).
Check that the trace response 15 .00 £ 0.05 dB.

¥

n. Disconnect the short and connect il reference tesl port. 2.
I Press Refl: REV S22(B/R) .
J. Check that the trace response is .00 + 0.05 dB.

k. If any of the trace responses are oul of the specilied limits, repeat the
*Measurement Calibration”™ and “Doevige Verification™ proceduroes,

O, Refer to the “Sturt Troubleshooting Here™ chapter fiv more troubleshooting
intformation.

System Verification and  2-13
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HP 8753D Manu.a.le.ode System Verification
Equipment Required

Calibration Kit, 7mm ... . ... ... ... ... ... . ... ......... HP&3031B
Vertfication Kit, 7 mm .o HIP 850298
Test Port Extension Cable Set, om0 . [P 11857D
Prinver - ... .0 o [1P ThinkJer:DeskJetslaserJet

Additional Equipment Required for Option 075 Analyzers

Minimum Loss Pad (2), 30010 759 .. ... ... P 118028
Adapter {2), APC-7 to Type-N(m) ... 1P 11525A

Analipzer worm-up Cime: 1 houy
This system verification consists of three separate procedures:

1. Initialization
2. Measurement Calibration
3. Deviee Verification

Initialization

1. Connect the equipment as shown in Figure 2-%. Let the analyzer warm up
for one hour.

PRINTER

Figure 2-8. System Verification Test Setup

214 System Verification and
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While the cquipment is warming up, review the “Connector Care Quick
Reference™ information in the “Service Equipment and Analyzer Options”
chapier. Good connections and clean, undamaged connectors are critical tor
avcurale measurement resulis,

30801 up rhe svstem to print the verification data:

o Press SYSTEM CONTROLLER .

D. press SET ADDRESSES PRINTER PORT.
¢, Press the softkey thal corresponds Lo your printer port.
d. I yvou have difliculty with the printer:

m If the interface on your printer is HP-1B, verity that the printer address
is set 1o 1.

m [{ the inlerface on your printer is serial or parallel, De sarc that you
correctly selected the printer port ANIY printer type (refer (o the
1P 87530 Network Anolyzer Lisey's Guide for more information on
how 10 do these tasks).

4. Inserl the verification kit disk into the analyzer disk drive.

. Prass (PRESET ) (SAVE/RECALL) SELECT DISK INTERMAL DISK.

8. Pross (SYSTEM) SERVICE MENU TESTS SYS VER TESTS EXECUTE TEST.

When the analyzer displays Sys Ver Init DONE, the test is complete.

-1

Caution Do NOT press (PRESET ) or recall another instrument state. You
must use the instrument state that you loaded during rhe
initialization procedure,

Measurement Calibration

8. Press POWER to set the analyzer test port power to —2 dBm.
“. Press (CAL) CAL KIT:7mm RETURN CALIBRATE MENU FULL 2-PORT.

10. Pregs TSOLATION OMIT ISOLATION .

t}. press REFLECTION .

System Verification and  2-15
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T

13

Connect the "open” end of the open-short combination (supplied in 1he
calibration kit) 1o reference test port 1, as shown in Figure 2-8.

Press FORWARD : OPEN |

When the analyzer finishes measuring the standard, connect the “short™ end
of the opensshort combination o reference 1est port 1,

- Press FORWARD :SHORT .

3. When the analyzer finishes measuring the standard, connect the 50 ohm

termination (supplied in the calibration kir) 1o reference test port 1.

Press FORWARD :LOAD |

. When the analyzer finishes measuring the standard, connect the “open”™

end ol the opensshort combination (o reference test port 2, as shown in
Figure 2-8.

. Press REVERSE:QPEN .

. When the analyzer finishes measuring the standard, connect the “shost” end

of the opens/short calibration standard Lo reference test port 2.

Press REVERSE : SHORT .

. When the analyzer finishes measuring the standard, conneet the 50 ohm

termination 1o relerence test pory 2,

3. Press REVERSE: LOAD.

When Lhe analyzer finishes measuring the standard, press STANDARDS DONE |

Connect the test port cables rogether as shown in Figure 2-9.
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HP 87530

Figure 2-9. Transmission Calibration Setup

26. Press TRANSMISSION DO

Z7. Press DONE 2-PORT CAL .

BOTH FWD + REV.

28. Press (3AVE/ RECALL) SELECT DISK INTERNAL MEMORY RETURM

SAVE STATE to save the measuremen! calibration into the analyzer internal

memory.

28, Press SELECT DISK INTERNAL DISK.

Device Verification

3U. Pross (SYSTEM) SERVICE MENU TESTS (25) (1) EXECUTE TEST .

31. Connect the 20 dB attenuator (supplied in the verification kit) as shown in

Figure 2-1(.
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HF B7353D

Figure 2-10. Connections for the 20 dB Verification Device

32. Press CONTINUE to run the test,
[gnore the error message CAUTION: CALIBRATION REQUIRED.

33 Press POWER {2)(x1) CORRECTION ON

S Press PRINT MONOCHROME (o obrain the graphical representation of
the measuremens.

39, Pross LIST PRINT ALL MONODCHROME if vou prefer a rabular
representation of the measurement.

30, Press (SYSTEM) SERVICE MENU TEST OPTIONS CONTINUE TEST.
fgnore the error message CAUTION: CALTIBRATION REQUIRED.

BT, Press POWER (3) CORRECTION ON .

Note For those S-parameter measurements with upper and lower
point limits shown on the analyvzer display, vou will notice that
when vou press the CORRECTION OGN softkey, the measurement
Lest status changes trom FATL to PASS,

[T the 1est status remains FALL after vou presses
CORRECTION ON | refer 1o “In Case ol Difficulty”™ at the end of
this rest for more troubleshooting information.

B3R Repeat steps 534 through 37 until you have made all the S-parameter
measurements for the verification device,
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Note For cach verification device, there are a total of cight

39,

4().

41.

measurements (magnitude and phase for the four S-parametoers).

When the analvzer displays Ver Dev 1 FAIL, proceed to the next step only
if ALL the tested S-parameter measarements show a PASS status alter

vou activate error correction in step 37, Otherwise, refer to “In Case of
Difficully ™ at the end of this proceduare.

Connect the 30 dB attenuator (supplied in the verification kit) as shown in
FFigure 2-11.

Figure 2-11, Connections for the 50 dB Verification Device

Press TESTS EXECUTE TEST CONTINUE .

ignore the error message.

- Press POWER CORRECTION ON.

. Repeat steps 34 through 37 until you made all the S-parameter

meaasurements for the verification deviee,

4. When the analyzer displays Ver Dev 2 FAIL, proceed 1o Lhe nexi step

only it gl S-paramefer medsuremerits show a PASS status under the same
condition mentioned in step 38,

3. Connect the verification mismatch {supplied in the kit) as shown in

Figure 2-12. Be sure porl A of the verification mismatch is conhecied 1o
reference test port 1.
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HFE B753D

Figure 2-12. Mismatch Device Verification Setup

46, Press TESTS EXECUTE TEST CONTINUE.
lgnore the error messagoe.
47 Press POWER (2) (1) {CAC) CORRECTION OK .

48, Repeat steps 34 through 37 until you have made all the S paramoetoer
meagsurements for the verilication doevice.

48, When the analyzer displays Ver Dev 3 FATL proceed to the nex! step
only if all S-parameter measurements show a PASS status under the same
condition mentioned in step 38,

04, Connect the verification mismateh as shown in Figure 2-13. Notice that
port. B of the verification mismatch is now connected 1o the reference tost
port. 1.
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HP 8753D

[ ————

Figure 2-13. Mismatch Device Verification Setup

bl Press TESTS EXECUTE TEST CONTINUE.
Ignore the displayed error message,
52, Press (MENU) POWER (2) (1) (CAL) CORRECTION 0N,

H3. Repeat steps 34 through 37 until you have made all the S-parameior
measurements for the verification device,

54, The test is complcte when the analyzer displays Ver Def 4 FAIL and all
S-parameter measurements show a PASS status under the same eondition
mentioned in step 39,
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In Case of Difficulty

. Inspecl all connections. DO NOT disconnect the cables from the analyzoer test
ports. Doing so WILL INVALIDATE the calibration done earlier.

2. Press {PRESET) (SAVE/RECALL) SELECT DISK INTERNAL MEMORY RETURN .
tsing the front panel knob, highlight the full 2-Port cal done earlier and press
RECALL STATE .

3. Repear the “Device Verification” procedure.

4. M the rest still fails, do the following 1o check the calibration:

4. Press (PRESET) [SAVE/RECALL) SELECT DISK INTERNAL MEMORY RETURHN.

b. Use the [ront pancl knob 1o highlight the calibrration you want (¢ recall
and press RECALL STATE.

€ Press TRIGGER MENU CONTIMUOUS 1o trigger the continuaus
SWeepS,
d. Conneet the short to reference test port 1,

. Press (MEAS) Refl: FWD S1i (A/R) (WEWU) TRIGGER MENU
CONTINUOUS

I Press SCALE/DIV GL).

g. Check to be sure the trace response is 0,00 & 0.05 dB.

h. Disconned the short and connect It the reference Last port 2.
L. Press (MEAS) Refl: REV S22(B/R) .

j- Check to be sure the trace response is 0.00 + 0.05 dB.

k. It any of the trace responses arc out of the specitied limits, repear the
“Measurement Calibration”™ and “Deviee Verification” procedures.

Refer 1o the *Start Troubleshooting flere™ chapter for more troubleshooting
information,
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1. Test Port Qutput Frequency Range and Accuracy

Specifications

Freguency Range | Frequency Accuracy!

30 kHz to 3 Gllz 10 ppm

3 GHz to 6 Gliz” | £10 ppm

1 AL 2h 20 25 °C,

2 Ouly lor analyzers with Option 00

Required Equipment

Frequency Gounter (30 kbHz 10 500 Mhezy ... ... .. e [1P 5350B/518/5213
Frequency Counter (600 MHz o G GIlz) o000 o0 0 TP 335013/ 113528
Cable, 508 Type-N, 24-inch ... .. . ... . ... .. ... HPP/N 8120-4781
Adapter, APC-3.5 (1) to Type-N () ... . ... ... TP PAN 1250 1745
Adapter, APC-7 ro Type-N(F) 0 0 o 1P /N 11524A
Adapter, Type-N (o BNC im) ... .00 oo HP PN 1250-1477

Additional equipment needed for an HP 8753D with Option 075

Minimuom Loss Pad, 509 1o 760 ... 1P 118528

Awnalyzer woarm-up time: 30 minutes

Perform this test to verify the frequency accuracy of the P 8763D over its
sntire nperaling frequency range,
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I, Commect the equipment as shown in Figure 2-14.,

HP B753D0 HE 25434

M | CRUWAVE
OPTION 073 FREQUENCY COUNTER

o ADAPTER %g ADAPTER

HF 53434

M| CROWAVE
FREQUENCY COUNTER

N

bas aoo
a .

Hdg prn
oagd ggg -
pe & dda

FORTD

. _ ADAPTER ADAPTER
[] ADAPTER
wommT e me e \ DI L el un i

Figure 2-14. Test Port Output Frequency Range and Accuracy Test Setup

2. Press (PRESET) (MENU) CW FREQ .

3. Press and wrile the frequency counter reading on the “Performance
Test Record.”

4. Repeat step 3 Tor each instrument frequency listed in the “Performance Tes)
Record. ™
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In Case of Difliculty

LI any measured Trequency is ¢lose (o the specification limits, check the time
base accuracy of the counter used.

2. U the analyvzer fails by a significant margin at aff requencies (especially if
the deviation inereases with frequency). the master time base probably needs
adjustment, In this case, refer 10 the “Frequeney Aceuracy Adjustment”
procedure, located in the “Adjustments and Correction Constants” chapter.
The “Tractional-N Frequency Range Adjusiment” also affects frequency
aceuracy.

3. Relfer 1o the “Source Troubleshooling™ chapier for related troubleshooring
information.
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2. External Source Mode Frequency Range

Specifications

Freguency Range ‘
; S0 kHz 1o 3 Gllz _:
|30 kHz 10 6 Gllz! |

1 Only Ior agalvers wilth
Optron Q0.

Equipment Reguired

External Source oo P 83640A
Cable, APC-T. 24-inch .. .. . HP P/N R120-4779
Adapter, APC- 3.5 (N1o APC-T oo .0 HP TN 1250-1747
Adapter, APC 3.5 (mywo APC-Y . HP PN 1250-1746

Analyzer waywe-up time; 30 minutes

Perform this test to verify that the analyzer's reference channel, mput R, is
capable of phase locking 1o an external CW signal.

L. On the external source, press (PRESET) (Cw) (10) (MHz/psec) (POWER LEVEL ) (=/—)

2. Connect the equipment as shown in Figure 2-15.

HE 87530 HP B3640A
SYNTHES | ZER

o= 5w
LI

oo GEEE

=i=t=ta)

SRga

LLHe oocsno oo 0os0
S an 0000 e

ADAPTER

Figure 2-15. External Source Mode Frequency Range Test Setup

2.26 System Verification and
Performance Tests

www.valuetronics.com



3. On the network analyzer, press INPUT PORTS R.

4. Press (SYETEM) INSTRUMENT MODE EXT SOURCE AUTO CW FREQ
W41

5. Check o see if the analyzer is phase locking 1o the external OW signal:

a If the analyzer displavs any phase lock error messages, write "unlock” in
the “Parformance Test Record”™ for the set OW signal.

m {1 the analyzer does not display any phase lock error messages, write “lock™
in the “Performanee Test Record”™ for the set COW signal.

6. On the external source, press (MHz 1)
. On the analyzer, press (20) (Mg}

8. Repeat step & through 7 for the other exiernal source CW frequencics listed
in the "Performance Test Record, ™

In Case of Difficulty
I. Be sure the external source power is sel within 0 (o 23 dBm,

2. Make sure the analyzer's “Ext Source Auto” feature is selected. In addition,
vorify that the analyzer is set to medsure irs input channel R

3. Verify that all connections are tight.
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3. Test Port Output Power Accuracy

Specifications

Frequency Range | Test Port Output
Power Accuracy!

300 kHz to 3 GHz +1.0dB
3 GHx 1o 6 GIIz? +1.0dB

T AL O dBm and 27 °0 £5 °(¢

2 Oniy for analyzers with Option 1K,

Equipment Required for 500 Analyzers

Power Meter . .. .. . . . e o TP ABGA4STIARRA

Power Sensor ... e ... ... . HP R482A

Adapter, APC-7 1o Type- N (Y .. ... o P 11524A
Additional Equipment Required for Analyzers with Option 006

Power Sensor ... oI B481A
Equipment Required for 750 Analyzers

Power Meter . .00 - HP 436A/4378B:/438A

Power Sensor ... .. TP 8483A Option HO3

Analyzer werm-up time: 30 minutes

Pertform this test to confirm the accuracy of the HI? 87530 souree output power
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Zero and calibrate the power meter, For more information nf how (o perform

1
this task, refer 10 the power meter operating manuat.

2. Conmeel the equipment. as shown in Figure 2-146,

HP 87530

HP 438A

n

n nmu-
]
i
ik
b

‘-—-)"'- -
I’ 1
HP 84814 HP B4BZA
POWER SENSOR POWER SENSOR
| y,
A S
HP B753D
OPTION 075
f (55, Crazee
ki HP 43BA
=1 [=F=F=]
gg 855 |
Il "] 9
e . ' O B gssae
HP 84832
POWER SENSOR
SET e Ryl

Figure 2-16. Source Output Power Accuracy Test Setup
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5. Press (PRESET).

Note The lactory preset test port power is ) dBm,

4. Press (MENU) CW FREQ (3og) (kim). Set the calibration factor on the power

moeter for this CW frequency.
0. Write the power moeter reading on the “Performance Test Record.”

6. Hepeat steps 4 and 5 lor each CW frequeney listed in the “Performance Test
Reeord.™ For analyzers with Oprion 006G, use the HP 8481A powoer sensor for
all frequencies above 3 GHz.

In Case of Difficulty

L. Be sure the source power is switched on. Press POWER . Check
the SOURCE PWR softkey, “on” showld be highlighted, Otherwise, press
SOURCE PWR 1o switch on the source power

2. Reler o the “Source Troubleshooting”™ chaprer for more 1roubleshonting
information.
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4. Test Port Output Power Range and Linearity

Specifications

Power Range |Power Level Linearity!

—13 10«5 (dBm | =02 dB
-0 1o + {0 dBm +0.5 dB

1 Relative o 0 dBm ougput level

Required Equipment

Power Meter ... . .. . .. L o P A3THA38A
Power Sensor ... e HP R4R2A
Adapter, APC-T to Type-N{Iy ... L e HP 115244

Additional Required Equipment for Analyzers with Option 006

POWET SONSOT . 1P 8481 A
Additional Required Equipntent For Analyzers with Option 075

Power Sensor .. [T 84854 Option HLOS
Awncalyzer werm-up time: 1 hour

Perform this test (o verity the analyzer’s 1est port output powoer range and
power level lincarity at selected OW trequencies,
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1. Zero and calibrate the power meter. Reter to the power meter operating

and service manual for more information on how to do this ask.

On the network analyzer, press CW FREQ (k/m). Set the

[

power meter ealibration facior for this CW frequency.

3. Connect the cquipment as shown in Figure 2-17.

HP 87530

HP 438A
]
8 yEgEggnet
Sn - ga - g
- - oy
{ !
HP B481A HP BaB2a
FOWER SENSGR POWER SENSOR
) vt B EENR
vy
J
HP B753D
OPT ION ©75
HF 4384

HPF 84834
POWER SENSOR

Figure 2.17. Test Port OQutput Power Range and Accuracy Test Setup

4. On the HP 438A, press (REL). This sets the curreni power level for relative

poOwer measurement,
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(i, Write the power meter reading in the “Results Measured™ column on the
*lPPerformance Test Record.”

Calculate the difference between the analyzer test port power {(which
appears on the analyzer's display) and the powoer meter reading. Write the
result in the “Power Level Linearity ™ column on the *Performance TFest
Record.”

8. Repeat steps 5 through 7 for the other power levels listed in the
“Performance Test Record.”

0. Pross (WEND)CW FREQ (3) (575).

10, Set the power meter calibration factor for this CW frequeney and press (REL
ro set the reference at this new frequenacy,

L1 Press (MEnU) POWER (18) (x1)-

12, Write the power meter reading in the “Resulis Measured”™ column on the
“Pertormance Fest Record,”

13, Caleulate the difference between the analyzer test port power and the
power meter reading. Write (he result in rthe "Power Level Linearity™
eolumn of the “Perlormance Test Record.”

14. Hepeat steps 11 through 13 for the other power levels listed in the
“Performance Fest Record.”

In Case of Difficulty

. nsure thal the power meter and power sensoris) dre operaling 1o
specifications. Be sure you set the power meter calibration tactor for the CW
[requency thal yvou are tesling.

2, Verify that there is power coming out of the analyzer’s test port 1. Be sure
vou did not accidenty switch ottt the analvzer's internal source, [ vou did so,

press (MENU) POWER SOURCE PWR ON .

3. Repeal this performance test.
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5. Minimum R Channel Level

Specifications

Frequency Range | Minimum R Channel Level

SO0 kllz to 3 GHz < 33 dBm

3 GHz 1o 6 Glz! = -30 dBm

1 Only or analveers wilth Oplion D06,

Required Equipment for 50! Analyzers

Adapter, APCA.0 (m) 1o APC-7 ... . .. ... HP PN 1250-1746

Cable, APC-T 24-inch ... ... ... S o HP PN B120-4779
Required Equipment for 750 Analyzers (Option 073)

Minimum Loss Pad, dS0Q w0 759 .. ... . . HT 118521

Cable, 509 Type-N, 24-inch ........ . . ... . . ... .. 1P N B120-4781

Adapter, APC-3.5 {m) to Type-N (f) ... U . HP PN 1250 1750

Anglyzer warw-up time: 1 hour

Perform this 1est 1o determine the minimum R channcel input power level at
which phase lock can be accomplished.

1. Conncer the equipment as shown in Figure 2-18,

HF 87530

HF 87530

ADBETER ADARTER

Figure 2-18, Minimum R Channel Level Fest Setup
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2. Press (PRESET) (MEAS) INPUT PORTS R.

3. Press POWER PWR RANGE MAN POWER RANGES
RANGE 4 —55 to —30,

4. Press (SCALE REF) REFERENCE VALUE (Fo) ().
9. Press (MENU) CW FREG (3o0) (k/m).

b press POWER (C65) (x1).

The analvzer displavs the message CAUTION: NC IF FOUND: CHECK R INPUT
LEVEL,

7. Press (ff) 1o increase the test port power by 1 dBm.

8. If the analvzer displays & phase lock orror message, contihue inereasing the
test port power until phase lock is achicved.

0. Write the test port power, that is displayed on the analyzer, on the
“Performance Test Record.”

1. Repeat steps 0 through 4 Tor the other CW frequencies listed in the
“Performance Test Record.”
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In Case of Difliculty

f. Check the flexible RF cable (W8, as shown in Figure 2-19) between the R
sampler assembly (Ad) and the All phase lock assembly. Make sure it is
connecled between AL1LIT (PLTE IN) and 1st 1F Out.

Caution Loop the W8 cuble around the AS sampler as shown in
Figure 2- 18, Do wot push the cable down next o the ATl phase
lock assembly.
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Figure 2-19. Fiexible RF Cable Location
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o

Using an ochmmeter, verify that the R cable is not open. In addition,
examine both the cable connectors - measure the resistance between the
cable cenier pin and the cable connector and make sare it 15 wot close 10
2OTU,

3. Check the B sampler by substituting it with the B sampler (A6).

a. Move cable WE 1o the I3 sampler A6, as shown in Figure 220,

Figure 2-20. Connections for Substituting the R Sampler (A4)

i s

1, Connect rthe cquipment as shown in Figure 22000,
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HF B753D
NETWORK ANALYZER

Figure 2-21. Setup for Checking the R Sampler (Ad)

5. Repeat the test, but seleet the 3 sampler (AG) by pressing (MEAS)

INPUT PORTS B in step 2.

300 kHz 1o 3 GHz < -27 dBm
S GHz to 6 Gllz < --22 dBm

Use the following spectficarions:

6. If the analyzoer lails the 1esl, replace the AT assembly.

=1

Verily that the high/low band adjustments are still within specifications.

For more information on how to perform this task, refer 1o the “High/Low
Band Transition Adjustment” located in the “Adjustments and Correction

Constanis” chapter.

Joi

information.

www.valuetronics.com

Refer ro the "Souree Troubleshooting” chapter for more troubleshooting
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6. Test Port Input Noise Floor Level

Specifications

Freguency Range |Test Port |IF Bandwidth| Average
Noise Level
300 kHz 10 3.0 GHz | Pon 1 3 kHz —82 dBm
300 kHxz 1o 3.0 GHz | Por | 10 Tz — 102 dBm
300 kllz 1o 3.0 GHz | Port 2 3 ktiz —82 dBm
300 kllz to 3.0 Gliz § Port 2 1) 11z - 102 dB3m
3.0 Gz to 6.0 Gliz!}  Port | 3 kliz —77 dBm
3.0 GHz 1o 6.0 GH21 | Port | 16 Hz =97 dBm
3.0 Gz 1w 6.0 GIlz | Port 2 3 kHz ~77 dBm |
3.0 GHz 10 6.0 GUz* | Port 2 10 Ty 97 dBm |

EOnly for analyvzer with Option 006

Equipment Required for 50} Analyzers

Calibration Kit, T mmm . .. ... .. A .

Equipment Required for 75 Analyzetrs

Calibration Kit, Type-N

Analyzer warm-np time: 1 hour

oL T 85053118

PP BH0360G

Perlorm this test to determine the HP 87330 port 1 oand port 2 noise Noor tevols

at the inpul test ports,
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Port 1 Noise Floor Level from 300 kHz to 3 GHz
(IF BW = 3 kHz)

1. Connect the equipment as shown in Figure 2-22,

HF 8753D
NETWORK ANALYZER

3

I ]
u

n

caoo

(u[E]
Oqn O

T 00
oo Ogg @
o,

on
o
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zaa8

on.

ut
no
*10
—

Figore 2-22. Source Input Noise Floor Test Setup

2. Press (PRESET) (MENL) POWER (6/n)-

3. Press (MEAS) TMPUT PORTS A TESTPORT 2 (FORMAT) LIN MAG
AUTO SCALE.

4. Pross (MARKER FCTN) MARKER MODE MENU STATS ON TRIGGER MENU
SINGLE .

0. When the analyzer finishes the sweep, notice the mean value {which
appears on the analyzer display).

. Convert the measured linear magnitude mean value to log magnitude, using
this ecquation,

Power {d B} = 200« [log, (/incar magnitude mean rafue]]

Note Notice that the mean value that is displayed on the analyvzer is
in ptnits, So, for example, it the displaved value is 62 ), the
value that vou would pur in the equation is (62 x 109,

7. Write this caleulated value on the “Performance Test Record.”
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Port 1 Noise Floor Level from 300 kHz to 3 GHz
(IF BW = 10 Hz)

8. Press (ave) IF BW to change the IF bandwidth to 10 Iz,

9. Pross TRIGGER MENU SINGLE .

13. When the analyzer finishes the sweep, notice the mean value,

11. Convert the measured linear magnitude mean value to log magnitude, using
this equation.

Power {dHm) - 200k [log (Hnear wmagnitude meen valfioe )
12, Write this calculated value on the “Performance Test Record.”

Port 2 Noise Floor Level from 300 kHz io 3 GHz
(IF BW = 10 Hz)

L3. press (fiEas) INPUT PORTS B TESTPORT 1 LIN MAG.

14 press (WENU) TRIGGER MENU SINGLE.
IH. When the analyzer finishes the sweep, notice the mean vajue,

16, Convert the measured linear magnitude mean value to log magnitude, using
this equation.

Power {dBm) = 200« [log. (fincar rnagritade nean ol

17. Write this calculated valuse on the “Performance Test Record.”
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Port 2 Noise Floor Level from 300 kHz to 3 GHz
(IF BW = 3 kHz)

8. press IF BW (3) (k/m) to change the [F bandwidth to 3 kllz.

19. Pross (MENU) TRIGGER MENU SINGLE.
20. When the analyzer (inishes the sweep, notice the mean value.

21. Convert the measured linear magnitude mean value 1o log magnitude, using
this equation.

Power (dHin) = 200 [log, (Hincar magnitude mean vale ]

22. Write this calculated value on the “Perlormance Test Record.”

23. This completes the “Test Port Input Noise Floor Level” procedure il your
analyvzer does not have Option 006, Otherwise continue with the next
section.

Port 2 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 3 kHz)

24, Press (START) (3) (c/n) (870P) (6) (G/n).

< Press (MEnU) TRIGGER MENU SINGLE

26. When the analyzer [inishes the sweep, notice the mean value,

27. Convert the measured linear magnitude mean value to log magnitude, using
This cruarion.

Power (dlirn) = 20+ [log,(Frear magnitude mean value])]

28 Write this calculated value on the “Performance Test Record.”
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Port 2 Noise Floor Level from 38 GHz to 6 GHz (IF BW = 10 Hz)
29, pross IF BW 1o change the IF bandwidth to 10 He.

S0. Press (MENU) TRIGGER MENU SINGLE .

21 When the analvzer finishes the sweep, notice the mean value.

32, Convert the measured linear magnirude mean value 10 log magnitude, using
this equartion.

Power (dlim) = 20« {log .({incar magnitude inean caluc)]

350 Write this calcwated value on the “Perlormance Test Record,”

Port 1 Noise Floor Level for 3 GHz to 6 GHz (IF BW = 10 Hz)
34 Press (MEAS) INPUT PORTS A TESTPORT 2.

35. Press (Mcng) TRIGGER MENU SINGLE .
36. When the analyzer finishes the sweep, notice the mean value,

A7, Convert the measured linear magnitude mean value to log magnitude, using
this equation.

Fower (dBim) = 20« [log, {lincar magnitude wncan vatue)]

38 Wrire this catculated vatlue on the “Performanee Test Record.”

Port 1 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 3 kHz)
39 Press IF BW (3)(igm).
40. progs TRIGGER MENU SINGLE.

41. When the analyzer finishes the sweep, notiee the mean vaiue

42 Converl the measured linear magnitude mean value to log magnitude, using
this eguation.

Power (dBm) = 20 [log, (Freear magritude mean valud)]

43, Write this calenlared value on the *Performance Test Record,”

244  System Verification and
Performance Tests

www.valuetronics.com



In Case of Difficulty
1. Perlorm the “ADC Linearity Correetion Constants {Test 52,7 located in the
“Adjustments and Correction Constants™ chaptet,

2. Repeat the “Test Port Input Noise Floor Level” procedure.

30 Suspect the AT Digital TF assembly if the analyzer {ails both test port input
noise floor tests.

4. Refer to the “Receiver Troubleshooting” chaptor for more troubleshooting
information.

System Verification and 2.45
Performance Tests

www.valuetronics.com



7. Test Port Input Frequency Response

Specifications
Frequency Range | Test Port Input
Frequency Response
A00 kHz 1o 3 GHz Port | =1 dB
00 kMHzto 3Gz | Tor 2 xl dB
3 Gliz o 6 GliZt PPort | =2 db
3 Gliz to 6 GHz! Port 2| +2 dB

1 thly Tor anslyzers with Oplion (KK

Equipment Required for 500 Analyzers

Power Mewer ..o 0o TP 436 A4373:4088A
Power Sensor ... ... U P B4824
Cable, APC-T 24-inch ... .. L S PON B1Z20. 4779
Adapier, APC-7 to Type-N{f) .. ...... ... e oo HP NG24A

Additional Equipment Required for Analyzers with Option 606
Power Sensor CHP B4R1A

Equipment Required for 75% Analyzers

Power Meter | . S HIPP B36A407TH 4484
Power Sensor Covee o HEP BABSBA Option 1123
Cable, TypeN ... . ... ... o . HP PN 8120-2408

Analyzer woarm-up tiwme: 1 hour

Perform this rest to examine the vector sum of all est setup error veciors in
hoth magnitude and phase change as a function ot frequency.
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Power Meter Calibration for Test Port 1 from 300 kHz to 3 GlHz
1. Zero and calibrate the power meter,

2. Connect the equipment as shown in Figure 2-2.3.

ADAPTER

= o]
HP 84824
POWER SENSOR

HF 87530
OPTION 075

:

CRET LS

or 1

Figure 2-23, Setup for Power Meter Calibration on Test Port 1

HP B4B3A
POWER SENSOR

3. Press (PRESET) (START) (300) (k/m).
4. Only for Analyzers with Option 006; Press (SToP) (3] (G/n).

5. Press (LOCAL) SYSTEM CONTROLLER .

6. press SET ADDRESSES and POWER MTR uniil the analyvzer shows the correct
power meter model.

System Verification and 247
Performance Tests

www.valuetronics.com



-3

- Press ADDRESS: P MTR/HPIB . The delaull power meter HPIB address
s 13, Make sure it is the same as vour power moter HIP-1I3 address.
Otherwise, use the analyvzer front panel! keypad 1o enter the correct HPIR
acddress for your power meter.

8. Press (MENU) NUMBER of POINTS (51)(x1).

9. Press POWER PWR RANGE MAN to turn the aulo power range off.
Note The anatyzer displays the PRn annotation, indicating that the
analyzer power range is set 10 MANUAL.

14). Press PORT POWER 1o uncouple the test port oulpul power.

M. pregs PWRMTR CAL .

[2. Pross LOSS/SENSR LISTS CAL FACTOR SENSOR A . Refer (o the back of the
power sensor Lo lecate the different ealibration factor values along with
their corresponding frequencies.

Note The analvzer's calibration factor sensor table can hold a
MAXIMUM of 12 calibration lactor data points,

The following softkeyvs are inctuded in the sensor calibrarion factor entries

menu;

SEGMENT press Lo select a point where you can use the from
panel knob or entry keys to enter a value

EDIT press to edit or change a previously entered value

DELETE press to delete a point from rhe sensor calibration
factor 1able

ADD select this key 1o add a point into the sensor
calibration tactor 1abie

CLEAR LIST select 1his key to erase the entire sensor calibration
faclor table

DONE sclect this key when done entering points to the sensor

calibration lactor 1able
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Ag an example, the Tollowing are the keystrokes For entering the lirst two
calibration factor data points for the TP 8482A power sensor fassuming
CEF% = 96.4 al 100 kllz and CI*% = O8.4 a1 300 kllz):

4. From the sensor calibration factor entrics menu, press ADD .

b. press FREQUENCY (100) (m). If you make an entry error, press {) and
re-enfer the correct value again.

¢. Press CAL FACTOR (96.4) (x1).

. Press DONE 10 terminate the fiest calibration factor data point entry.

€ To enter the second cal factor data point, press ADD .

[ Press FREQUENCY (300) (k/m).

8 Press CAL FACTOR (98.4) 1)

b To 1erminate the second calibration facior data point entry, press DONE

L. Press SEGMENT and use the [roni pancl knob to scroll through the
sensor calibration factors table, Cheek to be sure all values are entered
correctly. If you spol an error, use the front panel knob o poimt 1o the
data point yvou want to modify and press EDIT.

13, Press the appropriate sofikevs to create a power sensor calibration factors
table.

{4, Press DONE to exit the sensor calibration factor entries menu.

£5. P’ress RETURN OXE SWEEP TAKE CAL SWEEP to start the power metor
calibration.

Wait until the analyzoer finishes the sweep, then continue with this
[.]l‘()(:'.l-‘.('ll.ll'(‘.

Note The analyzer displays the PC annotation, indicating the power
meter calibration is done and the error correction is active.
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Test Port 2 Input Frequency Response from 300 kHz to 3GHz

15, Connecl the equipment as shown in Figure 224,

HP 87530
NETWORK ANALYZER

Figure 2-24. Test Port 2 Input Frequency Response Test Setup

7. Press (MEAS) INPUT PORTS B.
18. Press (SCALE REF) SCALE/DIV (1) ().
19, Press (MARKER) MARKER 1 MKR SEARCH SEARCH:MIN to put

marker | at the minimum magnitude location of the trace,

20 Press MARKER 2 {MARKER FcTh) MKR SEARCH SEARCH:MAX 1o
position marker 2 at the maximum magnitude location of the trace.

41 Write the marker | or marker 2 value (which appears on the analyzer
display}, whichever has the larger absolute magnitude, in the *Performance
Test Record.”
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Power Meter Calibration on Port 2 from 300 kHz to 3 GHz

22. Connect the equipment as shown Figure 2-25,

HP 8753D
[l Tl 2o {’)uoaa!
n S - moaa
‘-c”q“"ggggg: HP 4384
X o= sem
: Iag =8 | —
gl S a & =y
e _ — ——
= o ¢ A e
[E&?APT.ER. _
P |
i I
HP B4B2A
POWER SENSOR
HE B7530
OPTION 075

HP 438A

HF B4BJA
POWER SENSCR

IPLSR I EEE

o +—

Figure 2-25. Setup for Power Meter Calibration on Test Port 2

23, Pross (WMEAS) INPUT PORTS TESTPORT 2.

24. press PWRMTR CAL ONE SWEEP TAKE CAL SWEEP to siart the power
meter calibration for test port 2.

25. When the analyzer displays the message POWER METER CALIBRATION SWEEP
DONE, connect the equipment as shown as in Figure 2-26.
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HF B753D
NETWORK ANALYZER

A —

Figure 2-26. Test Port 1 Input Frequency Response Test Setup

Test Port 1 Input Frequency Response from 300 kHz to 3 GHz

20. press INPUT PORTS A.

27

. Press (MARKER) MARKER 1 MKR SEARCH SEARCH:MIN.
8. Press (MARKER) MARKER 2 MKR SEARCH SEARCH:MAX

29. Write the marker 1 or marker 2 reading, whichever has the larger absolute
magnitude, in the “Performanee Test Record.”™

30, This completes the “Test Port Input Frequency Response” procedure if your
analyzer does nor have Option 906, Otherwise continue with the next
SQCTIONS.

Power Meter Calibration for Test Port 2 from 3 GHz to 6 GHz

31, Replace the power sensor with the IP 8481 A, and then setup the power
meter:

m if the power meter is an HI* 438A press (LEL).
w If the power meter is an [P 43713, press (PRESET/LOCAL).
a If the power meter is an HP? 4364, cycle the line power.

32. Conneer the equipment as shown in Figure 2-27.
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HP 87530

HP 4384

HP B481A
POWER SENSOR

HP B7530
OFTION 075

HP 4384

HF B4834
POWER SENSOR

CETin HUJ

ol }

Figure 2-27. Setup for Power Meter Calibration on Test Port 2

33, Press (START) (3) (G4n) (5TOP} {8) (G/n)-
34, Pross PWRMTR CAL .

33. Press LOSS/SENSR LISTS CAL FACTOR SENSOR B . Repeat step 10 to build
a calibration factor sensor table for the HP 8481 A power sensor.

36, Press DONE to exit the sensor calibration lactor entrics menu.
7. T select the HP 8481A power sensor, press USE SENSOR B .
38.

oo

Press RETURN TAKE CAL SWEEP to siarf the pewer meter calibration.
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Test Port 1 Input Frequency Response from 3 GHz to 6 GHz

39, When the analyzer finishes the calibration swoeep, connect the equipment as
shown in Figure 2-28.

HP E753

Figure 2-28, Setup for Test Port 1 Input Frequency Response

40. Press (MEAZ) INPUT PORTS & .

41, press (MARKER) MARKER 1 (MARKCR FCTH) MKR SEARCH SEARCH:MIN 10 pul

marker 1 al the minimum magnitude location of the trace.

42. Press (MARKER) MARKER 2 (MARKER FCTN) MKR SEARCH SEARCH:MAX 10

position marker 2 al the maxirnum magnitude location of the trace.

43, Write ithe marker b or marker 2 reading, whichever has the largest absoluie
magnitude, in the *Performance Test Record.”
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Power Meter Calibration on Test Port 1 from 3 GHz to 6 GHz

44, Connect the equipment as shown in Figure 2-29,

43BA

HP #4814
POWER SENSOR

ADAFTER

HE 87530
QFTION G75

HP 4384

HP B483A
POWER SENSOR

Gt HL

Figure 2-29. Setup for Power Meter Calibration on Test Port 1

45, Pross (MEAS) INPUT PORTS TESTPORT 1.

4. press (CAL) PWRMTR ONE SWEEP TAKE CAL SWEEP 10 start the power meter
calibration for oatput test port 1.
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Test Port 2 Input Frequency Response from 3 GHz to 6 GHz

47. When the analyzer displays the moessage POWER METER CALIBRATION SWEEP
DOKE, connect the equipmeni as shown as in Figure 2-30.

Figure 2-30. Test Port 2 Input Frequency Response Test Setup

48. Press (MEas) INPUT PORTS B.
A Press MARKER 1 MKR SEARCH SEARCH:MIN .
0. Pross (MARKER) MARKER 2 MKR SEARCH SEARCH:MAX .

al. Write the marker 1 or marker 2 reading, whichever has the largest
magmitude, in the " Performance Test Record,”

In Case of Difficulty
1. Be sure you have used the correct power sensor for the frequency range.

2. Verify that the calibration factors that you have entered for the power
SENSOrs are correct.

A, Repeat this test with 2 “known geod”™ thru cable.
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8. Test Port Crosstalk

Specifications

Frequency Range | Crosstalk!
300 kliz (o 3 GIlz 100 (18
3 Gilz w 6 Gllz® H0 di

1AL ZE 0 D

2 Only Tor anabveers with DOption (08

Required Equipment for 50Q Analyzers

Calibration Kit, T mm ... .. .. ... ..

oo TP BROSIE

Cable, APO T 24 meh oo 00 o P PN 8L20-4779

Required Equipment for 751t Analyzers

Calibrration Kit, 759, TypeN ... ... .

Anafyzer wavm-up tiwe: 1 hour

. HP 850868

Perform this test to verily the signal leakage between the analyzer’s test ports,

www.valuetronics.com
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1. Connect the cquipment as shown in Figare 231,

HP B753D

HF B7HIN
OFTION U735

Figure 2-31. Test Port Crosstalk Test Setup

2. Press (PRESET) (MENU) POWER (10) (x1).
3. Press (ave) IF BW (19) ().
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Crosstalk to Test Port 2 from 300 kHz to 3 GHz
4, Press (START) (300) (k/m) (707} (2} (Gin).

9. Press (MEAS) Trans: FWD 321 (B/R) .

6. Press (SCALEREF) REFERENCE VALUE (7700} (x1)-

Press (MENU) TRIGGER MENU SINGLE .

8. Press (MARKER FCTNM) MKR SEARCH SEARCH: MAX .

. Write the marker value {which appears on the analvzer display? in the
“Performance Test Record.”

Crosstalk to Testl Port 1 from 300 kHz to 3 GHz
LO. Press (MEAS) Trans: REV S12 (A/R) .
'l press (MENU) TRIGGER MENU SINGLE .

12. press (MARKER FCTM) MKR SEARCH SEARCH: MAX .

13, Write the marker value {which appears on the analyzer display} in the
“Performance Test Record.”

14. This completes the “lest Port Crosstalk”™ performance test if your analyzer
does nol have Option (6. Otherwise. proceed w the next section.

Crosstalk to Test Port 1 from 3 GHz to 6 GHz

15, Press (START) (3) (G/n) (5T0P) (6) (G/n).

16. press (MENU) TRIGGER MENU SINGLE.

7. Press (MARKER FCTi) MKR SEARCH SEARCH: MAX

18. Write the marker value {which appears on the analyzer display] in the
“Performance Test Record.”
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Crosstalk to Test Port 2 from 3 GHz to 6 GHz

L. Pross (WEAS) Trans: FWD S21 (B/R) .

<

- Press TRIGGER MENU SINGLE .

3. Press (MARKERTCIN) MKR SEARCH SEARCH: MAX .

4. Write the marker value (which appears on the anaiyzer display) in the
Performance Test Record.”

In Case of Difficulty

1. Remove the instrument top cover. Using an 8 Ib-inch torque wrench, verify
that ALL semi-rigid cables connected to the sampler/mixer assemblies are
tight, In addition tighten any loose serews on the sampler/mixer assembites
(A4:5/6) and the pulse generator assembly (A7)

2. Remove the instrument bottom cover. Rofer o Figure 2 32, Verify that
cables W1, Wil and W32 are tight.

3. Repeat this test.
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FEOMT

g2 VI

Figure 2-32. HP §753D Bottom View
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9. Calibration Coeflicients

Specifications
Uncorrectedl Frequency Range
ErvorTerms 300 kHz to 1.3 GHz| 1.3 GHz to 3 GHz |3 GHz to 6 GHz’
Directivity 35 dB 40 dB 25 dB
Source Maich 16 (B 16 dB 14 dB
Load Match 18 dB 16 dB 14 dB
Transmission Tracking 1.5 dB + 1.5 dB =2.5 dB
Refleetion Tracking 1.5 dB +1.5 dl3 =25 dB

1 At 25 °C 45 *C with less Lthan 1 °C deviation from the measurement calibration iemperature.

2 Only for analyzers with Option 006,

Equipment Required for 508 Analyzers

Calibration Kit, 7Tmm ... .. ... ... .. e S P RROS31G

Cable, APC 7, 24-inch .. . .0 0 PPN BL20-4779
Equipment Required for 750 Analyzers

Calibration Kit, Type-N ... . . ... . . HP 8503013

Cable, Type N, 24-inch ... ... .. e HP AN B120-4781

Awnalyzer warm-up Lome: 30 minutes

Pertform this procedurce to verify the analyvzer uncorrectod west pori
characteristics.

Note The crosstalk calibration coeflicients are omitted in this
procedure. They are covered in the “Test Port Crosstalk™
performance test,
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First Full 2-Port Calibration

1. Connect the equipmend as shown in Figure 2-33,

NETWORK ANALYZER

Figure 2-33. First Full 2-Port Calibration Test Setup

| N

Press (PRESET) (ETART) kjm).
3. Press (CAL) CAL KIT SELECT CAL KIT CAL KIT:7mm RETURN RETUR
CALIBRATE MENU FULL 2-PORT.

4. Press ISOLATION OMIT ISOLATION .

5, Connect the “open” end ol the opensshort combination (supplied in the
calibeation kith {0 analyvzer 1081 port 1.

. Press REFLECTION FORWARD:DPEN .

r. Connect the “short™ end of the opensshort combination (0 analyzer 10s)
port 1.

8. Press FORWARD:SHORT .

). Replace the opendshort combination with the 50 ohm termination (supplied
in the calibration kit},

10. Press FORWARD:LOAD .

11, Connect the “open” end of the opervdshorl combiination 10 the reference tes
port 2,
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12, press REVERSE:OPEN .

13, Conneet the “short™ end of the opensshort combination to the reference Lost
port 2.

14. Press REVERSE: SHORT .

15, Conneet the H0 ohm terminaion to the reference 1081 port 2.

15. Press REVERSE: LODAD.

17. At the prompt, PRESS *DONE’ IF FINISHED WITH STD(s), press
STANDARDS DONE .

Wail for the message COMPUTING CAL COEFFICIENTS to disappear [rom thoe
analvzer display before proceeding Lo the next step.

18, Connect the equipment as shown in Figure 2-34,
JUIE 2

HF H753

Figure 2-34. Transmission Calibration Test Setup

19, Press TRANSMISSION DO BOTH FWD + REV.

2. Press DUNE 2-PORT CAL .
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Directivity (Forward) Calibration Coeflicient

)

2 press SERVICE MENU TESTS (32)(x1) EXECUTE TEST .
22, When the analyzer finishes the test, press (MARKER]),

283, Hsing the froni panel knob. locate the maximom value ol the data trace for
the 306 kllz 1o 1.3 G112 Irequency range,

24, Write the maximum value in the “Performance Test Rocord.”

20, Repeal the previous two steps for the other frequency rangefs) listed on 1the
“Performance Test Record.”

Source Match (Forward) Calibration Coefficient

26. Press (5vsTem) SERVICE MENU TESTS (33) (1) EXECUTE TEST |

27. When the anatyzer finishes the tes), repeat steps 22 through 25,

Transmission Tracking (Forward) Calibration Coefficient

28. Press (S7STEW) SERVICE MENU TESTS EXECUTE TEST .

24, When the analyzer finishes the test, repeat steps 22 through 26.

Reflection Tracking (Forward) Calibration Coefficient

SU. Press (SYETEm) SERVICE MENU TESTS (34} {x1) EXECUTE TEST

31, When the anaivzer finishes the test, repear steps 22 through 25,

Load Match (Reverse) Calibration Coefficient
32. Press (5¥STEM) SERVICE MENU TESTS EXECUTE TEST.

33, Whoen the analvzer finishes the test, repeat steps 22 through 25.
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Transmission Tracking (Reverse)} Calibration Coeflicient

3. press SERVICE MENU TESTS EXECUTE TEST .

35, When the analyzer finishes the test, repeat steps 22 through 25,

Second Full 2-Port Calibration

36. Copnect the equipment as shown in Figure 2-35.

NETWORK ANALYZER

Figure 2-35. Second Full 2-Port Calibration Test Setup

37. Pross (PRESET ) (START) (iJm).
38. Pross (CAL) CAL KIT SELECT CAL KIT CAL KIT:7mm RETURN RETURY
CALTBRATE MENU FULL 2-PORT.

3. press ISOLATION OMIT ISOLATION .

40, Conneet the “open” end of the open:sshort combination {supplicd in the
calibration kit) Lo reference test port 1.

41. Press REFLECTION FORWARD:OPEN

42, Conneet the “short™ end of the opensshort combination to reference fest
port L.

43. Press FORWARD:SHORT .
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44, Replace the vpensshort combination with the 50 ohm termination (supplied
in the calibration kit).

4. Press FORWARD :LOAD .

45, Connect the *open” end of the opensshort combination 10 the analyzer rest
port 2,

47. Press REVERSE:(PEW .

48. Connect the “short” end of the opensshort combination to the analyzer test
port 2.

4. Press REVERSE: SHORT .
50, Connect the 50 ohm termination 1o the analyzer test port 2.
5l Press REVERSE: LDAD .

532, When the analyzer displays PRESS 'DOWE’ IF FINISHED WITH STD(s), press
STANDARDS DOHE .

Wait for the message COMPUTING CAL COEFFICIENTS to disuppear from the
analvzoer display before proceeding to the next step.

33, Connect the equipment as shown in Figure 2-36.

Figure 2-36. Transmission Calibration Test Setup

4. Press TRANSMISSION DO BUTH FWD + REV .
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39, When the analyzer finishes the test, press ISOLATION DONE
DONE 2-PORT CAL .

Load Match (Forward) Calibration Coefficient
B pregy SERVICE MENU TESTS (3) (%)) EXECUTE TEST.

ST, When the test is done, press MARKER 1.

a8, Using the front panel knob, locate the maximum value of the data trace Cor
the 300 kiTz to 1.3 GIIz frequency range.

A9, Write the maximum value on the “Performance Test Record,”

60). Repeat the previous three steps for the other frequeney rangefs) listed on
the “Performance Test Record.”™

Directivity (Reverse} Calibration Coeflicient

Bl pross SERVICE MENU TESTS EXECUTE TEST .

62. When the analyzer {inishes the test, repeal steps 57 through 60,

Source Match (Reverse) Calibration Coefficient

65 Press SERVICE MENU TESTS (33) (). Al the prompt, press
EXECUTE TEST .

34, When the analyzer finishes the test, repeat stops 57 through 60,

Reflection Tracking (Reverse) Calibration Coeflicient

L' Press (5YsizM) SERVICE MENU TESTS (a0) (1)} EXECUTE TEST.

2, When Lhe analyzer finishes the test, repeat steps 37 through 60,
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10. System Trace Noise (Only for Analyzers without
Option 006)

Frequency Range | Ratio | System Trace Noise | System Trace Noise
(Magnitude!) (Phase')
B0 kHz to 3Gllz | AR < 0.006 dB rms <{).038° rms
B0 kHz 1w 3Gllz | B/R <0006 dl} rms <0.038° rms

1 A1 - 5 odBin into test port, 3 kHz [F bandwidth, and W swoeon.

Required Equipment for 500 Analyzers

Cable, APC.T, 2dinch ... ... .. i HP /N 8120-4770
Required Equipment for 750 Analyzers

Cable, 768, Type-N 24-inch .. ... .. . 1P PN 8120-2408
Analyzer warm-up time: 1 hour

Perform this 1est to measure the system trace noise al a designated freguency in
both the AR and B/R ratioed measurements.

1. Connect the equipment. as shown in Figure 2-37,

Figure 2-37. System Trace Noise Test Setup

2. Pross (FRESET) (MERD) POWER. (©) ().
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S Press RETURN CW FREQ (3) (GZu) WUMBER of POINTS (1eor) ().
4 Press MARKER MODE MENU STATS CON o activate the

mstrument’s statistic feature.

System Trace Noise for A/R Magnitude

7o Press (MEAS) Trans: REV S12 (4/R) .
6. Press (MENU) TRIGGER MENU NUMBER of GROUPS (5)(xi).

7. When the analyzer displays the “Hld" annotation, press
AUTO SCALE .

K. Write the s.dev {standard deviation) value, which appears on the analyzer

dispiay, on the "Performance Test Reeord.”

System Trace Noise for A/R Phase
‘. Press (FORMAT) PHASE .

10. progs TRIGGER MEFU NUMBER of GROUPS (5)(x1).

11, When the analyzer finishes the number of sweeps, press
AUTOD SCALE .

20 Write the sidev fstandard deviation) value on the “Porformance Tos
Record.”

System Trace Noise for B/R Magnitude
I3, Press (MEAS) Trans: FWD S21 (B/R) .

14 Pregs TRIGGER MENU NUMBER of GROUPS (3)(xi).

(5. When the analyzer finishes the number of sweeps, press
AUTO SCALE.

16, Write the s.dev {standard deviation) value on the “Performance Test
Reconrd,”
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System Trace Noise for B/R Phase

I7. Press (FORMAT) PHASE .
18. Press (MENMU) TRIGGER MENU NUMBER of GROUPS (3) (D).

=1

1% When the analyzer finishes the number of sweeps, pross (SCALE REF
AUTO SCALE .

26, Write the s.dev (standard deviation) value on the *“Performance Tesi
Record.”

In Case of Difficulty

1. Perform the “ADC Offser Correction Constants™ procedure, locaied in the
*Adjustments and Correction Constants”™ chapter

2. Hepeat this performance iest.

S Suspect the A10 Digital [F board assombly if the analvzer still Tails the test.,
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11. System Trace Noise (Only for Analyzers with

Option 006)

Specifications

Frequency Range

Ratio

System Trace Noise

System Trace Noise

(Magnitude!) (Phase')}
30 kHz 1o 3 GHz | AR <0.006 dB rms <0.038° rms
30 kHz vo 3 Gliz | B/R <0.006 dB rms <(.038° rms
3 GHe to 65 GHz AR <001 dB rms <0.070° rms
3GHzt06GHz | R <0.010 dB rms <0.070° rms

1AL Sdile win test port, 5 kil IF Dandwidlh, and OW aweep,

Required Equipment

Cable, APC-7, 24-inch ... ... .. . ...

Analyzer warm-up time; 1 hour

co TP TN 81204779

Perform this test 1o measure the system trace notse at designated CW
frequencies in both the A/R and B/R ratived measurements.

1. Connect the equipment as shown in Figure 2-38.

Figure 2-38. System Trace Noise Test Setup
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2. Press (PRESET) (MENU) POWER RETURN NUMBER of POINTS (faon) ).
3. Press (MARKER FCTN) MARKER MODE MENU STATS OF to activate the

instrument’s statistic feature.

System Trace Noise for A/R Magnitude from 30 kHz to 3 GHz
4. Press (MEAs) Trans: REV S12 (A/R) .

jot)

© Press (MENU) CW FREQ TRIGGER MENU WNUMBER of GROUPS (5) ().

fi. When the analyzer finishes the number of sweeps. press
AUTO SCALE.

-1

Write the s.dev (standard deviation) value shown, which appears on the
analyzer display, on the *Performance Test Becord.”

System Trace Noise for A/R Magnitude from 3 GHz to 6 GHz

8. Press (MENU) CW FREGQ (8) (G/n) TRIGGER MENU NUMBER of GROUPS (5)(xL).

%. When the analyzer {inishes the number of sweeps, press
AUTO SCALE.

10, Write the s.dev (standard deviation) value, which appears on the analyzer
display, on the “Performance Test Record.”

System Trace Noise for A/R Phase from 3 GHz to 6 GHz
Il press (FGRMAT) PHASE .

12, press (MEnU) TRIGGER MENU NUMBER of GROUPS (3) ().

13, When the analyzer finishes the number of sweeps, press
AUTO SCALE.

14, Write the s.dev (standard deviation) value, which appears on the analyzer
display, on the “Performance Test Record.”
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System Trace Noise for A/R Phase from 30 kHz to 3 GHz

I5. press (MENU) CW FREG TRIGGER MENU NUMBER of GROUPS (5)(x1).

16. When the analyzer finishes the number of sweeps, press
AUTO SCALE .
17, Write the s.dev {standard deviation} value, which appears on Lhe analyzer

display, on the “Performance Test Record.”

System Trace Noise for B/R Magnitude from 30 kHz to 3 GHz

I8, Pregs (MEAS) Trans: FWD $21 (B/R) (MENU) TRIGGER MENU
NUMBER of GROUPS (3) ().

14. When the analyzer finishes the number of sweeps, press
AUT{ SCALE .
20, Write the s.dev (standard deviation) value, which appears on the analyzer

display. on the “Performance Test Record.”

System Trace Noise for B/R Magnitude from 3 GHz to 6 GHz

21. Press (WENU) CW FREQ (8) (G7a) TRIGGER MENU NUMBER of GROUPS (5) (D).

22. When the analyzer linishes the number of sweeps, press
AUTD SCALE.
2. Write the s.dev {standard deviation} value, which appears on the analyzor

display, on the “Performance Test Record.”

System Trace Noise for B/R Phase from 3 GHz to 6 GHz

24 Press (FORMAT) PHASE TRIGGER MENU NUMBER of GROUPS (3)(xL).

25. When the analyzer finishes the number of sweeps, press
AUTE SCALE .

26. Write the s.dev (standard deviation) value, which appears on the analyzer
display, on the “Portormance Test Record.”
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System Trace Noise for B/R Phase from 30 kHz to 3 GHz
27

- Press (MENU) CW FREQ (3) (G/n) TRIGGER MENU NUMBER of GROUPS {5) ().

28. When the analyzer finishes the number ol sweeps, press
AUTO SCALE .

249, Wrhe the s.dev {standard deviation) value, which appears on the analyzor

display. on the “Performance Test Record.”

In Case of Difficulty

1. Perform the "ADC Offset Correction Constants” procedure, located in the
“Adjustments and Correction Constants™ chaptor.

[

. Repeal this performance test,

3. Suspect the A0 Digital 1F board assembly if the analyvzer still fails the rest.
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12. Test Port Input Impedance

Specifications
Frequency Range | Test Port Input | Return Loss
30 kliz to 300 kllz! Port 1 =14 dl3
H0 kllz to 300 kliz? Port 1 >20 dB
300 kHz 10 1.3 GHz Port 1 =18 dB
1.3 GHz 1o 3 GHz Port 1 =16 4B
3 GHz to 6 Gliz3 Port 1 ! > 14 dB
30 kHz to 300 kHz! Port 1 >4 dB
50 kHz 10 300 kHz? Port 2 =20 dB
300 kHz 10 1.3 GHz Port 2 218 dB
1.3 GHz ta 3 GIz Por 2 =16 dB
3 Gliz o 6 GHz? Port, 2 >14dB

1 Typical for analyzers with Uption 75,

2 Only for analyvzers withous Option (OG- 30 ke to
3 GHz range.

3 Omly for analyzers with Option N0G 30 &z 1o 49 GHy range
Required Equipment for 502 Analyzers

Cable, APC-7. 24-inch . . [P P/N REZ0-4779
Calibration Kit, 7 mum ... ... . . P Es0sI

Required Equipment for 758 Analyvzers

Cable, 750, Type-N, 24-inch . o S HP IUON BE20-2408
Calibration Kit, 758, Type-N .. . ... ... ... .. HP BB03613

Analyzer worm-up time: 1 hour

Perform this tost to measure the return loss of each input Lest port.
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1. Connect the equipment as shown in Figure 2-59).

i
0o

0

-

Figure 2-39. §11 1-Port Cal Test Setup

B

Press (PRESET) (MENU) NUMBER of POINTS (160L) ().
3. Only For Analyzers WITHOUT Option 006: Press (ETART) (50) (k/m)-

4. Press (€AL) CAL KIT SELECT CAL XIT and sciect the appropriate
calibration kit:

& [[ your analyzer is 5082, press CAL KIT: Vmm ,

% [f vour analyzer is 7560, press CAL KIT: N 758 .
2 Press RETURM RETURN CALIBRATE MENU S11 1-PORT.
. Conneer an open 1o reforence test porl 1, as shown in Figure 2-39.
- Press FORWARD: OPEN .

%, When the analyzer displays the prompi CONNECT 3TD THEN PRESS KEY TO
MEASURE, connect a shorl to reference test port |,

9. Press FORWARD: SHORT .
). At the prompt, connect a ioad o reference 1est port 1.

11. Press FORWARD: LOAD .
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12, When the analyzer displays *DONE? IF FINISHED WITH CAL. press
DONE 1-PORT CAL .

13, Press (SAVE/RECALL) SAVE STATE .

14, Connect the equipment as shown in Figure 2-40.

HP 87530
NETWORK ANALYZER

Figure 2-40. Test Port 2 Input Impedance Test Setup

L5, Press (MARKER] to turn the analyzer's marker | on. [Jse the [ront panel knob
ter locate the maximum value of the data trace for each ol the [requency
ranges listed in the “Performance Test Reeord.”

16, Write these maximom values on the “TPerformance Test. Record ™

7. Connectl the equipment as shown in Figure 2-41.
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HP 8753

o
i3
&

Figure 2-41. 822 1-Port Cal Test Setup

I8, Press (CAL) CALIBRATE MENU S22 1-PORT .

3

14 At the prompt, connect an open to reference 1est port 2, as shown in
Figure 2-41.

200 Press REVERSE: OPEN .

21. When the analyzer displays the prompt CONNECT STD THEN PRESS KEY TD
MEASURE, connect a short 1o relerence 1est port 2.

«2. Press REVERSE: SHORT .

25, At the prompt, connect 4 load 10 reference test por. 2.

24 Press REVERSE: LODAD .

25. When the analyvzer displays *DONE’ IF FINISHED WITH CAL, press
DONE 1-PORT CAL .

26, Press SAVE STATE 1o save the 1-Port calibraiion,

27. Connect the equipment as shown in Figure 2-42.
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Figure 2-42, Test Port 1 Input Impedance Test Setup

28, I'ress to activare the analyzer's marker 1. Use the ront panel
knob 10 locate the maximum value of the data trace for each of the
(requency ranges listed in the “Perlormance Test Record.”

249 Write the maximum values on the “Performance ‘[est Record.”

In Case of Difficulty

i, Suspect the A10 digital IF board assembly il the anadyzer lails BOTIT test port
tiests,

2. Refer 1o the *Receiver Troubleshooting” chapter for more troableshooting
information.
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13. Test Port Receiver Magnitude Dynamic Accuracy

Specifications
LoArIT 20 ILFSC
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Figure 2-43. Receiver Magnitude Dynamic Accuracy
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Required Equipment

Power Meter . 0 oo 0 oo TP AB6AM4RTIIAAR8A

Power Sensor .. oo 1D R4R2A

Step Auenoator, LIGABR .00 o0 o0 0 0 TP B4496A Opt 001

{(Sce note below,)

Adapter (2), APC-T o Type N(BY . . TP 11524 A

Adaprer, Type-N(m) o Type-N{m) ... ... .. .. .. . . HP PN I1250-152K

2. Way Power Splitter, 509, all ports Type-N {11 o JIP T166TA

Cable (3), 509, Type-N, 24-inch ... ... . e e o P PYN RIZO-ATEE
Additional Required Equipment for 750 Aralyzers

Minimum Loss Pad (2), 500w 75Q ... .. .. .. . . 118528
Note The HP 8446A used lor this test must have known attenoalor

errors for artenuations up 1o 100 dB using a test frequency ol
30 MHz. The attenuation used as a reterence is 0 dB.

Anglyzer worwe-up Viwme: 1 hour
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Test Port 2 Magnitude Dynamic Accuracy

Initial Calculations
1. Fill in the attenuator error values (refereneed to O dI3Y attonuation) in
Table 2-1 (next page) by referring 1o the calibration data for the HP B4964
step-attenuator:

4. Find the eolumn in the HP 8496A attenuation orror table that pertains 10
the attenuation errors for 50 M1z,

b. Starting with the “10 dB” step in this column, write down the value in
the corresponding space in Table 2-1 for column 3.7 This value should
be placed in the row for the [0 dB HT 84068A setting.

¢. Continue transferring the remaining values of the HI* B4896A attenuation
errors o column “B” in Table 2-1.

2. In Table 2-1, transfer the 10 dB3 crror value located within the parenlhesis in
column *B” to each space column *C,°
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Table 2-1. Magnitude Dynamic Accuracy Calculations

A B C D L F
(B - C) (- I
¥496A Atin. Lrror 16 dB Error Attn, Error Expected Expecled
Altn, {ref O di3) Value {ref’ 10 dB) Measurement Measurement
{<I}) (dBm) {corrccted)
(dBm)
il o db S T 13 .
10 : j 0B | s .
20 . - - 16 S
L I T _ L -
i
Iyl — 0 e
30 - S - 40 -
0 —_ T -
(I R . - B3l —
i - - - T —_—
Qo E-11 R
| "

The values in column D" result from changing the reference attenuation of
the calibration dara of the HP 8496A to 10 dB.

i

Calculate the attenuation error values lor this column by subtracting the
values in column “C7 from the values in column “B” (B - ¢ = ).

4. Phe vadues Incolumn “F" result from correeting the expeoted measurement
value by the amount of allenualor error

Calculate the values in this column by subtracting rthe values in column “D”
from the values in column “E7(F — [ = [,

3. Transler the values from colurman “F7 in Table 2-4 (s column “F" in the
“Performance Test Recard™ for hoth test porrs.
Setup and Measurements
{i. Zero and calibrale the power meter. (Refer to the power meier manual for
details on this procedure,)
7. Set the power merer for the 30 MUz cal factor imprinted on the [P 84824
FHIWETD SBNsOF
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8. Connect the equipment as shown in Figure 2-44,

HFE BTS30
OPTION Q7S

FOWER METER

ADAPTER
SLTTET
WM MLy LaEE Ban

ALAPTER

TrRE-% ir)

HP 84364 12 TY2E—4 ire:
110 dB STEP HF $1BETA *
ATTENUATCR POWER SPLITTER
HF B482A
CABLE 530 POWER SENSOR
G
24 NCR
HF 87530
P .
Iy T - POWER WETER
PORT 2
, AD’AP_'T_ER
Lo em ADAPTER apow T
ﬂlf”iuf! APCeT TE HREEET
B TCOCWRE-N T
L "\ n_AQIBPIl’ER
m’
HP B49BA | o rome o
139 _dB STEP HP 11667A Bk a0
ATTENUATOR POWER SPL}TTER TR
HP 84824
POWER SENSOR

® ORI OMNEITICN

Figure 2-44. Test Port 2 Dynamic Accuracy Test Setup

9. Set the HP 8496A to 10 dB.
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13, Set the following analyzer parameters:
Press (PRESET) (MENU) CW FREQ
NUMBER of POINTS
IF BW L)

L. Press (MEAS) INPUT PORTS B (WEND) POWER (1) (1)

12, Using the analyzer ront panel knob, adjust the 1est port power for 4
reading of --20.000 dBm on the power meter.

13, Choose the appropriate powor meter range and resoluion. Wait for the
reading 1o stabilize,

i4. Press (CAL) CALIBRATE MENU RESPONSE THRU
SAVE STATE.

15, Pross (MARKER FCIN) MARKER MODE MENU STATS ON .
16, Set the [1P 8496A to 0 dB.
17. Press TRIGGER MENU SINGLE.

18. Write the mean value (which appears on the analyzer's display) in the “Test
Port Measurement” column ol the *Performance Test Record, ™ This column
is also labeled *G.7

19 Repeat steps 16 through 18 or cach setting ol the step auenuator.

2i). Caleulate dynamic accuracy for each step by using the formula G - F.
Place these values in the appropriate column of the “Performance Test
Record, "
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Test Port 1 Magnitude Dynamic Accuracy
21. Sel the TIP 8496A 10 10 dB,
29, Pross CONTINUQUS INPUT PORTS TESTPORT 2 4.

23. Connect the equipment as shown in Figure 2-45.
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HP 87530
OFTION Q75

J

7 [=13+]
Oggen
SR gadnit
= Lol —T=]

SO Qoo
80 aasa

POWER METER
Ty

ADAPTER
5of/750

ADAPTER Monoww Ly

Tomsrge SRBLE 5o
N HP 8456A =

ADAPTER 110 dB STEP

TVRE-H [T} ATTENUATOR

DR G

HP 24B2A
POWER SENSCR

HP 11687A
POWER SPL!TTER

HP 87530

=

POWER METER

ADAPTER
AP-7 0

Tz

ADAPTER
T¥OEK |m
TO TYFEeh (m)

HP 11667A
POWER SPLITTER

HP B482A
POWER SENSOR

FOLIFED T LORNIDTION

a6 tIve

Figure 2-45. Test Port 1 Magnitude Dynamic Accuracy Test Setup

24. Press PGNER .
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23, Using the analyzor front panel knoby, adjust the test port power for a
reading of —20.000 dBm on the power meter.

26, Waitl for the reading to stabilize.
27. Press (CAL) CALIBRATE MENU RESPONSE THRYU
SAVE STATE.

28 Pregs MARKER MODE MENU STATS OU
20. Set the HP 8496A to 0 dB,
30, Press TRIGGER MENU SINGLE .

31, Write ihe mean value (which appears on the analyzer’s display) in the “Test
Port Measurement™ column of the “Perlormance Test Record,” This column
is also labeled “G.7

32. Repeat steps 289 through 31 for each setting of the step attenuator

43, Caleulate dynamic accuracy for cach step by using the formula |G - 1
Place these values in the appropriate column of the “Performance Test
Record.”
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In Case of Difficulty

L. If the analyvzer lails the test at ALL power levels, be sure you tollowed the
recommerntded attenuator settings as listed in the *Performance Test Record.”
Repeat this performance test,

2. If both 1est port measured values are out of specifications:
a. Recalibrare the power meter
b. Repeat this perlformance tesl.

3. It the analyzer fails cither test port 2 or test port 1 dynamic accuracy al
lower power levels:

a. Perform the “1I* Amplifier Correction Constants™ and “ADC Offser
Correction Constants” procedures (located in the *Adjustments and
Correction Constants” chapter).

b. Repeat this performance rest.
e Hir stilt fatls, replace the AT Thgital [V assembly,

d. Repeat the two adjustment. procedures mentioned in this step and ther
repeat the this performance test,
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14. Test Port Receiver Phase Dynamic Accuracy

Specification
[ o
E : Z i
7
- = el
. L <
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Figure 2-46. Dynamic Accuracy (Phase)

Test Port 2 Phase Dynamic Accuracy

L.

[

Refer to the “Tesi Port Receiver Magnitude Dynamic Accuracy”™ portion of the
“Performance Test Record,” l'or the values in the “Calculated Value™ column,

. Copy the values in the “Magnitude Value” column to the “Calculated Value™

column of the “Test Port Reeciver Phase Dynamic Accuracy™ portion of the
*Performance Test Recorrd, ™

For every test port input power level, caleulate “A” using the lollowing
formuia:

1 - ](}t \'.'rxé.':ur".-..'.;];'. ‘.-'n!u.-_)

. Write the result in the “A”" column ol the “Performance Test Record,”
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l'or every test port input power level, calewlate "B using the following
lormula:

P

8= A
6. Write the result in the “B” column of the “Perlormanee Test Record.”

7. For every test port Input power level, calenlale the receiver phase dynamic
accuwracy using the following formula:

Phase Dynamie Aecurgey = SN 014
8, Write the value in the “Results Vatue™ enfumn of (the “Perlormance Test
Record.”
Test Port 1 Phase Dynamic Accuracy

& Repeat sieps L to 8
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15. Test Port Receiver Magnitude Compression

Specifications

Frequency Range | Test Port | Magnitude!

300 kHz 10 5 GHz o Port | <{.45 dB

3 GHz 0 6 Glz2 | Port ! <(.80 dD
<0.45 dB
<(1.80 dB

IV

300 kllz 1o 3 Gz Port

| R

4 Gz to 6 Giiz? Port

1 With a 10 iz I¥ bandwidth.
7 Only for anabyzers with Oplion 006,
Required Equipment for 50 Analyzers
Cable, APC-7, 24-inch ... ... oo o CHIPP PN B120-47749
Required Equipment for 75 Analyzers
Cable, 75Q, Type-N, 24-inch ... ... ... HI* /N 8120-2408
Analyzer warte-wp (Eme: 1 hour

Perform this test to verily the compression‘expansion magnitude levels of the
analyzer’s rest port receiver samplers.

Test Port 2 Magnitude Compression

[, Conneet the equipment as shown in Figure 2 47,
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HF 8753

Figure 2-47. Test Port Magnitude Compression Test Setup

[N

Pross (PRESET) (MEAS) Trans: FWD 821t (B/R) .

3. Press (&v6) IF BW (10) ().

1 Press CW FREQ (50) (M),

- Press SYEEP TYPE MENU POWER SWEEP START (15) 1)
0. Press TRIGGER NENU SINGLE .

- A1 the end of the sweep, press (SCALE REF) AUTO SCALE .

Pross WARKER 0T} MKR SEARCH SEARCH: MAX .

- Press (MARKER) MARKER 2 [MARKER FCTN) MKR SEARCH SEARCH: MIN.

10. Press (MARKER) AMODE MENU AREF = 1.

11, Write the absolute value of the marker 2 reading in the “Perfarmanes Tog)
Record,”

12, Press (MEnU) CW FREQ (1) (Gin).

I3 press TRIGCER MENU STNGLE

14 AL the end of the sweep, press AUTO SCALE .
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5. press MARKER AREF=1 MKR SEARCH SEARCH: MAX .
16. Pross (MARKER) MARKER 2 MKR SEARCH SEARCH: MIN.

17. Write the absolute value of marker 2 in the "Performance Test Record.”

18, Repeat steps 12 through 17 for the other frogquencies listed Cor Port 2 on the
“Performance ‘Test Regord.”

Tesl Port 1 Magnitude Compression
19 Press (MEAS) Trans: REV S12 (4/R) .
20. press (MENU) CH FREQ (50) (7).

21. Press TRIGGER MENU STNGLE
22. At the end of the sweep, press (SCALE REF] AUTO SCALE .

23 Press (MARKER) MARKER AREF = 1 MKR SEARCH
SEARCH: MAX .

24. Press (MARKER) MARKER 2 MKR SEARCH SEARCH: MIN.

20, Write the absolute value of the marker 2 reading in (the “Measured Value”
column of the “Performance Test Record.”

20, Repeat steps 19 through 25 for the other COW frequencies listed tor Port 1 in
the “Perlormance Test Record.”

In Case of Difficulty
1. If the analyzer lails “Test PPort 2 Magnitude Compression™:

4. Repeat this test,

I, Replace the AG B sampler assembly if the analyzer still Fails the test,
2. I the analyvzoer fails *Test Port 1 Magnitude Compression™:

a. Repeat this 1est.

L. Replace the AS A sampler assembly if the analyzor still fails the rest.
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16. Test Port Receiver Phase Compression

Specifications

| CW Frequency |Test Port | Phasel
300 kliz to % Gliz| Port 1 | <g¢

3GHz to 6 GHz? | Port | <7.3°

300 kHz 1o 3 GHz| Port 2 ) «<6°

3GHz10 6 GTIz?2 | Port 2 | <7.5°

I With 10 Hz IF bandwidth.
2 Omly for analyzer with Option (WG
Required Equipment for 500 Analyzers
Cabie, APC-T, 24-inch 0. S P PN B20-4778
Required Equipment for 751 Analyzers
Cable, 758, Tvpe-N, 24-inch o . o HI* PN B120-2408
Analyzer warme-up fime: 1 hour

Perform this test to verity the compression/expansion phase relationships of the
analyzer's test port receiver samplers,

Test Port 2 Phase Compression

I. Conneet the cquipment as shown in Figuro 2-48,
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=1

sl

i,

10

12.

. Pross (PRESET) (MEAS) Trans:

Figure 2-48. Test Port Phase Compression Test Setup

FWD 521 (B/R) (FOrRMAT) PHASE .
Press (av) IF BW (10} (xi).

Press (MENUJ) SWEEP TYPE MENU POWER SWEEP (3TART) (10)(x1).
Press (MENU) CW FREQ

Press TRIGGER MENU SINGLE.

Al the end of the sweep, press AUTD SCALE .

Press (MARKER FCTN) MKR SEARCH SEARCH: MAX .

Press (MARKER) MARKER 2 (WARKER FCTN) MKR SEARCH SEARCH: MIN.
Press (MARKER) AMODE MENU AREF = 1.

. Write the absolule value of the marker 2 reading in the “Measured Value™

column of the “Performance Toest Record.”

Repeat steps 5 1o 11 for the other CW Trequencies listed for Port 2 in the
“Performance Tesl Record.”
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Test Port 1 Phase Compression

I3, Press (WEAS) Trans: REV S12 (A/R) PHASE .

14.

1.

.

20,

Press CW FREQ (30)
Press TRIGGER MENU SINGLE.
At the end ol the sweep, press AUTO SCALE .

Press MARKER AREF = i (MARKER TCTH) MKR SEARCH
SEARCH: MAX .

- Press MARKER 2 MKR SEARCH SEARCH: MIN .

. Write the absolute vahie of the marker 2 reading in the “Measured Value™

column of the “Performance Test Record,”

Repeat steps 14 1o 18 Tor the other CW [requencies lisied for Port 1 in the
“Terlformance Test Record.”

In Case of Difficulty

L. 1If the analyvzer tails the *“Test Port 2 Phase Compression™ test:

b

a.

a. Repeat 1his test,
). Replace the A6 B sampler assembly if analvzer still Fails the test.

I ihe analvzer fails the “Test Port 1 Phase Compression™ Lesl:

RRepeal this test.

b. Replace the Ad A samplor assembly if analyzer still fails the (est.
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Analyzers without Option 006 Only)

Specifications
Test Port | Harmonic Limit
Outpul 21l < ~20 dBe @ + 10 dBm
Gutput 3rd < 25 dBe @ + 10 dBm

Input Port 1 2nd < —15 dBe @ -8 dBm

input Port 1 Srd < =30 dBe @ + 8 dBm

Input Port 2 2ndl < —1H dBe @ -8 dBm
Input Porg 2 3rd < —830 dBe @ -8 dBm

Equipment Required for 300 Analyzers

Cable, APC-7, 24-inch ... . .. . . . ... .. ... . _HPP/N 81204779

Attenuator (2), 20413, APC-7 .0 0 - HP B192A Opt 020
Equipment Required for 750 Analyzers

Minimum Loss Pad (2) ... . o S ... .. ...........HP 118528

Cable, Type-N ... .. HP PN 8120-2408

Attenuator (2), 20 dB, Type-N ... 0 o000 0 L FIP B401A Opt 020

Analyzer wavrne-up time; 30 minutes

Perform this test to determine the speetral purity of the JIP 8753D input and
output test ports.

Note The test port input Srd harmonic specifications are betfer than
the test port output 3rd harmonic specilications.
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Test Port Qutput Worst Case 2nd Harmonic
L. Press (FRESED) POWER (15) GL).
2, Pross (START) (/1) (STOP) (G/n) 10 set the [requency range.
3. Press IF BW (o set the I bandwidih 1o 10 11z

4. Connect the cquipment as shown in Figure 2-44),

HF 87530 OFYTION 075

Figure 2-49, Test Port Output Harmonics Test Setup

. Press (MEAS) Trans:REV S12 (A/R) INPUT PORTS A .

B After one sweep, press (DiISPCAY) DATA—MEMORY DATA/MEM to normalize the
Lrace.

Press (SYSTEW) HARMONIC MEAS HARMONIC SECOND .

=3

B After one sweep, press AUTO SCALE to get a better viewing of
Lhe trace.

9. Press (MARKER FCTH) MKR SEARCH SEARCH MAX .

10. Write the marker 1 value (which appears on the analyzer display) on the
“Performance Test Record.” This is the worsl case 1est port outpat 2nd
harmonie,
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Test Port Output Worst Case 3rd Harmonic
11, Press (ST02) (1) o change the stop frequency to 1 GHz
12, press (GysTem) HARMONIC MEAS HARMONIC OFF .

I3 After one sweep, press DATA—MEMORY DATA/MEM to normalize the
(race,

14. Pross (SCALE REF) AUTO SCALE SCALE/DIV to get a hetter viewing of

Lhe trace.

I, Pross (SySTEM) HARMONTC MEAS HARMOMIC THIRD .

16. After one sweep, press AUTO SCALE.
Y. Press (MARKER Fcin) HKR SEARCH SEARCH MAX .

18. Write the marker 1 value on the “Performance Test Record.™

Port 1 Input Worst Case 2nd Harmonic

19, Connect the equipment. as shown in Figure 2-5().

HF 87330 HF B753D OPTION Q75
Y e

i o =R F;.“

H loog "< acea oo

! R =

; L &, 288 | i

| jaa e ] I

JT— b o —_—

—rR Bk T EIRT

ADAPTER [
R

Figure 2-50, Receiver Harmonics Test Setup

20. Press (PRESET) (MENU) POWER () ().
21 press (&vg) IF BY D@ @)
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22 Press (START) (W) (STOP) G/n) 1o sel the Irequeney range.
23 Press (MEAS) Trans:REV S12 (A/R) INPUT PORTS 4.

24, Alter one sweep, press DATA—MEMORY DATA/MEM to normalize the
Lrace.

25, Pross HARMONIC MEAS HARMONIC SECOND .

26. After one SWeep, pross [SCALE REF) AUTO SCALE o gel a hetler viewing ol
the trace.

27. Pross (MARKER FCI1N) MKR SEARCH SEARCH MAX .

28. Write the marker | value {which appears on the analyzer display) on the
“Performance Test Record.™ This is the worst ease port 1 input (receiver
channel A) 2nd harmonic.,

Port 1 Input Worst Case 3rd Harmonic

20, Press (SToP} (1) (G/n) to change the slop lrequency lor measuring the
receiver 3rd harmonic,

30, Pross {syYsTEW) HARMONIC MEAS HARMONIC OFF .

A1 After one sweep, press (DIoPLAY) DATA—MEMORY DATA/MEM tu normalize the
1race,

32, Press (SCALE REF) AUTO SCALE SCALE/DIV to get a betier viewing of
the trace.

33, Press HARMONIC MEAS HARMONIC THIRD

. After one sweep, press AUTD SCALE.
33. Press (MARKER FCTH) MKR SEARCH SEARCH MAX .

36, Write the marker 1 value on the “Performance Test Reeord.”
37. Press HARMONMIC MEAS HARMONIC OFF .
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Port 2 Input Worst Case 2nd Harmonic

38.

36

445,

41.

42,

43,
44,

Press (3ToP) (g/n) to set the stop frequency for measuring the 2nd
harmonic,

Pross (WEAS) Trans:FWD S21 (B/R) INPUT PORTS B.

After one swoep, press DATA-~MEMORY DATA/MEM 10 normalize the
trace.

Pross (SvsTEM) HARMONIC MEAS HARMONIC SECOND .

After one sweep, pross (SCALE REF) AUTO SCALE to gl a better viewing of
the trace.

Press (MARKER FCTN) MKR SEARCH SEARCH MAX .

Wrile the marker 1 value (which appears on ihe anaiyzer display) on ine
“Performance Test Record. ™ This is the worst case port 2 input {receiver
channel B) 2nd harmonic,

Port 2 Input Worst Case 3rd Harmonic

5. Press to change the stop frequency for measuring the

receiver 3rd harmonic.

5. Press (SYSTEM) HARMONIC MEAS HARMONIC OFF .

- After one sweep, press DATA—MEMORY DATA/MEM 1o notmalize the

trace.
. Press AUTO SCALE SCALE/DIV fo gel a hetter viewing of
the trace.

9. Press (SYSTEM) HARMONIC MEAS HARMONIC THIRD .
- Aller one sweey, press (SCALE REF ) AUTO SCALE .

1. Press (MARKER FCTH) MKR SEARCH SEARCH MAX .

Wriie the marker 1 value on the “Performance Test Record.”
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18. Test Port OQutput/Input Héﬁnonics (Option--002
Analyzers with Option 006 Only)

Specifications
I
| Test Port | Harmonic' Limit
Output. 2nd < ~25 dBe @ + 10 dBm
Output ard < =25 dBe @ - 10 dBm

Input Port 1 2nd < - 15dBe@ -8 dBm

Input Port 1 Srd < =30 dBe @ +8 dBm

3

-

Input Port 2 2nd < =15 dBe @ +8 dBm
Input Port 2 3rdd < =30dBe @ +8 di3Bm
Equipment Required
Cable, APC 7, 24inch .. .. ... .0 o TIP PN 81206-4T79

Altenuator (2, 20dB ... .. e P 84924 Opr 020
Anadyzer warw-nwp time: 30 minutes

Perform this test to determine the spectral purity of the HP §733D input and
oufpul 1es8t ports,

Note The test port input 3ed harmonic spocilications are beffer Lhan
the test port output Srd harmonic spoecifications,
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Test Port Output Worst Case Znd Harmonic
L Press POWER (0 set the 1est port power 1o 10 dBm.
2. Press (START) (w71} 5ToP) (3) (Gyn) 1o set Lhe [requency range.
3. Press IF BW to set the 1F bandwidth 1o 10 iz

4. Connect the equipment as shown in Figure 2-51.

Figure 2-51. Test Port Output Harmonics Test Setup

5. Press (MEAS) Trans:REV S12 (A/R) INPUT PORTS 4.
. After one sweep, press DATA—MEMCORY DATA/MEM to normalize the
Lrace.

7. Press (GYSTEM) HARMONIC MEAS HARMONIC SECOND .

o0

- After one sweep, press AUTO SCALE to get a better viewing of
the trace.

9. Press (MARKER FCTN) MKR SEARCH SEARCH MAX .

)
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10, Write the marker | value {which appears on the analvzer display) on the
“Performance lest Record.” This is the worst case test port output 2nd
harmonie.

Test Port Qutput Worst Case 3rd Harmonic

I Pross o change the stop frequency ro 1 Gz,

2. press HARMONIC MEAS HARMONIC OFF .

I3 Afrer one sweep, press (DISPLAY ] DATA-—MEMORY DATA/MEM 1 normalize the
trace.

14. Press AUTD SCALE SCALE/DIV x1]) Lo get a betier viewing ol

tho trace .

15, Press (SvSTEM) HARMONTC MEAS HARMONIC THIRD
16, After one sweep, press AUTO SCALE.
7. pPross MKR SEARCH SEARCH MAX .

1R, Write the marker 1 value on the “Performance Test Beecord ™
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Port 1 Input Worst Case 2nd Harmonic

14, Conneet the equipment as shown in Figure 2-52.

HP B753D
S
: [ || @2 :"1aoae
: oo — goaon
Soogmboch
. == CfhoRarn
o mme
i So o |
i =E=Tr T
ﬂ a B
T %

Figure 2-52. Receiver Harmonics Test Setup

20. Press POVER (3) GD.

21. press (AvG) IF BW (10) ().
22, Press (START) (/1) (57oP) (3) (G/n) 10 sel the frequency range.
23. Press (MEAS) Trans:REV S12 (A/R) INPUT PORTS 4.

24 After one sweep, pross DATA—MEMORY DATA/MEM ro normalize the
IFACe.

25. Press (SYSTEM) HARMONIC MEAS HARMONIC SECOND .

26. Aftor one sweep, press AUTO SCALE 10 gel a better viewing of
the trace.

27. Press (MARKER FCTN) MKR SEARCH SEARCH: MAX .

28, Write the marker 1 value { which appears on the analyzer display) on the
“Performance Test Record.” This is the worsr ease port 1 input {recetver
channcl A} 2nd harmonic.
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Port 1 Input Worst Case 3rd Harmonic

24,

30,
At

Press [G/n) 1o change the stop frequency (or measuring the

receiver Srd harmonic,

Press (SYsTEM) HARMONIC MEAS HARMONIC OFF .

Alter one sweep, press {DISPLAY) DATA—MEMORY DATA/MEM 1o normalize the
trace.

. Press AUTD SCALE SCALE/DIV to ger a betler viewing ol

the trace,

Press HARMONIC MEAS HARMONIC THIRD .

¥ After one sweep, press AUTQ SCALE .
- Press (MARKER FCTH] MKR SEARCH SEARCH: MaX.

y. Write the marker 1 value on the “Performance Test Record,”

. Presg fsysTem) HARMONIC MEAS HARMONIC OFF .

Port 2 Input Worst Case 2nd Harmonic

38,

34,

403,

41.
42,

43,
44,

Press o set the stop frequency tor measuring the 2nd

harmonic.

Press (MEAS) Trans:FWD S21 (B/R) INPUT PORTS B.

Afier one sweep, press DATA—MEMORY DATA/MEM 10 normalize the
Lrage.,

Press (SYSTEM) HARMONIC MEAS HARMONIC SECOND .

Alter one sweep, press [SCALE REF) AUTO SCALE to get a betier viewing of
the 1race.

Press MKR SEARCH SEARCH MAX .

Write the marker 1 value {which appears on the analyzer display) on the
“Performance Test Record.” This is the worst case port 2 input (receiver
channel B3) 2nd harmonic.
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Port 2 Input Worst Case 3rd Harmonic

45.

4.

17.

Press 1o change the stop froquency for measuring the

receiver Grd harmonie,

Press HARMONIC MEAS HARMONIC OFF .

After one sweep, press (DISPLAY) DATA—MEMORY DATA/MEM to normalize the
trace.

. Press AUTO SCALE SCALE/DIV 10 get a better viewing of

Lhe trace.

Lo Press (3y¥sTeEM) HARMONIC MEAS HARMONIC THIRD .
-~ After one sweep, press AUTD SCALE .

- ’ress (MARKER FCTh ) MKR SEARCH SEARCH: MAX .

. Write the macker 1 value on the “Performance Test Record.”
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2a

Performance Test Record

For Analyzers with a Frequency Range of
30 kHz to 3 GHz

Note See the next “Performance Test Record” seetion i your analyzer
frequency range is from 30 kllz 10 6 GHz {Option 006).
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www.valuetronics.com



HP 8753D Performance Test Record (1 of 13)

Calibration Lab Addroess: Report Numboer ..
Date

R Last Calibration Date .

e e Customers Name

IR o 13 014 11 (Y6 B 03

Model HP 8753D

Scrial No, e . Option{s]

Firmware Revision

Ambicnt Temperature °C; Relative Homidity .~ %

Test Equipment Used:
Description Model Number Trace Number Cal Due Date

Frequency Counter e e oo eee

Power Metor e

Powoer Sensor e e e
Calibration Kit e e e e e e

Verification Kit . .

Notes/Commoents: — -

2a-2 Performance Test Record
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HP 8753D Performance Test Record (2 of 13)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company

Muodel TIP 87530

Serial Number |

Report Number

Date

phr 1. Test Port Output Fregoneney Range and Aecuracy

pp 2. Lxternal Source Mode Fregueney Range

CW Frequencies Min. Results Measured Max. Measurement
(MIIx) (MHz) {AMH«) {MHz) Unecrtainty
(MHz)

.03 O g 290 7 0,080 e 3 | £ 0,600 000 0530

0.3 0,206 a87 A0 G0 | = 0000 000 520

3.0 4,880 050 5004 050 & 0000 060G

6.0 15,806 840 .. 16000 160 T 0.000 028

31.0 30085 680 31000 310 £ 0000 G54

84,0009 949 (33,008 360 N 1,000 6140 & 0.000 103

1210 120,945 700 f21.4001 218 i 0.000 207

FS0.0 174,608 200 E80.0101 & + 0000 307

A1G.0 [ 308555 Bl — 10003 100 + 0000 528

TOO0E GO0 G0 DOO e TOROOT Q0BG F 001 162

b 3000 1 299 887 1 300L0TS + 0002 212

2 [)(J{).()E 1 {00 950 2000203 + 0005 405

BRVICYRT 2 B AT0 G 000,034 + 0.00a 104

Jest Frequeneies (GITz)

Results

0010
0.020
f1 1400

1.0
ERER
3.000

Performance Test Recard
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HP 8753D Performance Test Record (3 of 13)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company

Model HP 87530 Report Number
Serial Number . |Date
Pr 3. lest Port Ourpat Power Acenracy
Test Irequencies Test Port ] Specification Measure«d Mcasurement
i Cutpur (iR) Value Uncertainwy
I Power (A1) (AR
. @Bm) | e
Center Frequency
BILTE 4N o} 1 [, + [.465
2() MHz i [ A £ 010
50 ¥Hz i + ¢ . = 0.1
Lik) Al D% { £ 1 ——— + 130
200 M1y, i + ! e ERrR
500 Mt 0 +1 I YT
1 Gl 0 ) S i + 013
‘ 2 Gl G L e £ 002
4 GHz G 2 T + .27
PP 4. Test Port Nutpul Power Range and Linearity
Test Settings Results Power Level Specification| Measurement
Measured Lincarity (dB) Uncertainty
. (4B} ; (dBj ; (dB)
CW Frequency - 300 kiix ! r
- 14 e | ) e |02 x 0.03
- 1 ST | T 2 T GRS
= 11 . I ! = 1 + .3
-9 | i =02 £ 0,02
| . -2
5 | . _ = {2
3 — 2
l = L4
_____________ -] - + 0.2
} .2
3 s e £ 0.F
;

2a-4  Performance Test Record

www.valuetronics.com



HP 87530 Performance Test Record (4 of 1.3)
For 30 kHz—3 GHz Analyzers

i Hewlet{-Packard Company
Model HP 87330 Report Number ..
Serial Number —— Nale
! PP 4. Tesi Port Ouiput Power Range and Linearity (continued)
Test Settings Results Power Level Specification| Measorement
Measured Lincarity (dB) Uneertainty
(dB) {dI3) (dB)
T . = 0.5 + 003
a0 +.A + 0.03
14 = 0.5 + 0.0%
CW Frequency - 3 Gilz
- 15 = 0.2 + 0.03
14 <02 +0.03
1) o = 0.2 £ 0.03 |
T [ I = 0.2 £ 0.02 |
i T + 0.2 + 0.0<
-5 + 02 + N
i -3 402 + o002
; -1 4+ 1.2 + 02
i 1 [P + .2 + 0.073 i
i i e e + 1.2 = .03 1
5 + 0.0 :
| T 4 U5 = 0.02
f - + 0.5 = (.03
i 16 £ 0.5 + 0.03
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HP 8753D Performance Test Record (5 of 13)
For 30 kHz—3 GHz Analyzers

Hewlelt-Packard Company
Model HP 87530 Report Number _ . e
Serial Number . Date
PP 5, Minimum R Channel Level
CW Fregueney | Specification ! Test Port Power ! Mceasurement
(dI3) : i Unecertainty
. . (dB)
300 kb= | = =33 | = 1.0
3.4 Mz - += 1.0
.31 Mllx + 1.0
15840 MHx - - = 1.0
1610 Xz e e 4 1.0} I
S040 M H . - 14 :
3110MH2 <5350 ¢ bk 1.0
b0 Gl < =ih . = 1.0
1.6071 Gllx < =35 — = 1.0
3000 Glix < =35 e et e e L = 1
kb 6. Test Port Input Noise Floor Level
Frequeney Range | Test Port IF Specification| Calculated Measerement
Bandwidth {dlim) Jvalue | Uncertainty !
Frequency Range | Test Port m Specification; Calculated Measuremenl
IIIIIIIIIIIII Bandwidth {dBm) Value Unecertainty
300 kidz - 3 Glz Par 3 kHz - B I e NiA !
300 itz 3 GHz Yort 1 10 Hi — 162 _— NA ‘
300 klz - 5 Gz, Mort 2 10 He - 102 —— NAA
A0 kHw - 3 Gllz PPt 22 3 kliz - K2 [ : NA ‘

Za-6  Pertormance Test Becord
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HP 8753D Performance Test Record (6 of 13)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company
Model HP 87330

Serial Nourober .

Report Numbeyr . ...

Date

Measuroment

P 7. Test Port Input Frequency Response
Fregueney Range 1 Test Port | Specification Measured Value
| (dR} {dR) lincertainty
| (A1)
O kTEz-- GIIz Port 2 =1 0.47
PPort i =1 047

A0 kTiz—3 GlIz J

b 5. Test Port Crosstlalk

A0y kHz—3 Gz

Test Settings Ypecification Measured Value Measurement
(B} (dB) Lncertainty
Cromsstalk ta Test Pop 2
300 ¥ He—3 GHz o= 100 A
Crosstatk o Test Port |
o 100 [ NA

www.valuetronics.com
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HP 8753D Performance Test Record (7 of 13)

For 30 kHz—3

GHz Analyzers

Model HP 8733D

Hewlett-Packard Company

Serial Namber

Report Number

Date

kr Y. Calibration

Coellicients

Test Description Frequency Range Spec.
{dB)

Forward [irectuon i
Direclivity 300 kHz - 1.3 Glz > 35
Direetivity V.3 GHz - 3 Glix Y N
Forward Direction
Source Matceh AW kz - 13 GHy LR
Souree Maich PAGHz - 5G] RS
Forward Direction
Trans, Tracking SO0 kikz - 1.5 Glz + 15 -
Trans, Tracking LA GH: - 3 G f1A
Forward Direction
Rell, Tracking MM kHz 1.3 GHz = 1.5
Ref ™raeking 1 a6z 261y 0 w1
Rewverse Directjon
L.oad Maweh J00 W= 13 GHz > 1%
Load Mateh P GHe 3 GHe > 8

Mcasured Value
(dR)

i
Measurcroent
Unecertainty
(4B}

i

+ B
1 0.5

EVRLT
0

Rl

= NS

-

i

+ 02

2a-8 Performance Test Record

www.valuetronics.com



HP 8753D Performance Test Record (8 of 13)

For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company

Model HP 8753D

| Serial Number

Report Number .. . AU

Date

PP Y. Calibration Cocfficients (continoed)

i
f
1

i Fest Deseription Freguency Range Spoc. Measured Value ! Measurement
: (dR) {dB) i Uncertainly
[ (dB)
fReverse Direction :

Trans, Tracking A kHxe 1.5 GHz + 1.5 £ (.004
Traus. Tracking PV Gz - G e 1 | e = 0.004

Forward Direction
Load Maich

Load ¥atchk

Reverse Direction
Directivity

Drectivity

Heverse Direction
Seuree Match
Sanree Yatoh

Revarse Divection
Rell, Tracking
Refl. Tracking

30 kHe - 1.3 GHz

1TV GHe - 3 GHz

304 kilz - 1.3 GHz
LG 5 GHz

AW KMz - 1.3 Gl»
1 AGHz - 3 G

300 kHz - 1.3 GHz
L3 GIke 08 GIz

0.001
v )3

H-

H

www.valuetronics.com
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HP 8753D Performance Test Record (89 of 13)
For 30 kHz—3 GHz Analyzers

T
{lewleit-Packard Company .
Model HI 87531 Report Number B
Serial Nomber e Date .

PP 18, System Trace Noise

W Freguency Ratio Speeification Measurcd Value I Measuremoent
{GLHz) . Uncertainly
!
3 X AT <cuoidbones o +0.0ul di}
4 AR < D8 rms et et +0.401°
3 BR < LA dB rins 10,00 dB
3 BR < (103K rms - =0.01°

»p 12, Test Port Inpat Impedance

{ Measurement

Frequeney Range Test Port Return Loss Specification
{dB) (Al Uneertainty
(dI%)
I'requency Range Test Port Rerorn Loss Specification Mepsurement
(AR} (dR) Uneertainty
_ (dB)
30 kHz—:300 kllz ot 2 e o T 1.5
{"ypical fur Option 075
a0 lkeHz-—3u0 kil P o + A
300 kix—1.3 Gl Purt 2 > 15 0
103 GHe—3 Gz Port & [ R = 1.0
| 2
|
30 kllz--50) iz Povt 1 | e = 14 = l.o
[Typical for Option 075 i i
S0 kHz—340 kliz Popr __________________ 2oun o1
200 kHz—1.3 Gilz Por. 1 R | = 18 + 1.4
1A GHz—-3 Gliz Port i [ - ! 18 =15
i }

2a-10  Performance Test Record
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HP 875330 Performance Test Record (10 of 13)
For 30 kHz—3 GHz Analyzers

Hewletd Packard Company
Model HP 87530

Serial Number

Reporlt Nurmber

Date

PP 13, Test

Port Receiver Magnitade Dypamic Aceuracy

G F |G- F
Test Port 4964 Test Port Expected Dynamic Spec, Meas,
Input Power Artn. | Measurement | Measarement Accuracy {4y Uneer,
(dB) {dBm) {eorrected) {Calculated) {d13)
{ABm
Test Port 2
- 1 N - < 0.058 + G.008
— 20 (ret) i < 005 Relerence
') 20 < (L050 + 13,006 i
At oo _ < 00 + 0006
- B0 40 < 0.8 D o ooon
G I R S < 0.095 | z0.01%
ST 6| < 0230 © £ 0.015
S 70 ........... < .70 + 6.01%
- B S0 ; < 2.200 + 0013
100} a0 < B200 + 0025
Test Prirt 1
LN i < + 110
- 24 el 10 - SO S < Referepnee
- A0 2 e U S < (.05 + [1.006
~ 40 30 ' I <0083 | L 0.008
- a0 40 < D038 | £ 0008
&N ail < 0085 + 04 S
S 1] - < (.2nh + (.014
- 8 70 e | e e _ < 0750 = 5
— B SG0 | < 2200 EIRYREE I
- 100 3 [ < B.200 = (LO2h
Performance Test Record  2a-11
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For 30 kHz—3 GHz Analyzers

HP 8753D Performance Test Record (11 of 13)

Madel HP 87530

Serial Nwmber

Hewlett-Packard Company

Repoyt Number

Pate ______ .

PP 14, Test PPort Heceiver Phase Dynamic Accuracy

Test Port f Caleulated A IH] Results 1 Spec. Meas.
Input Powcy Value Value i {degrees) | Uncert.
{d13) {flegrees)
Tost. Par, 2
- 10 _ < 02 NCA
1 I R I S < 055 A
— — < 0Bh MNOA
— [V [P S < 036 NOA
— A < 03B) NPA
: [514] - R - < NA
: — 70 _— — < oA
. — &f | e <Al NA
ey . - < ITS0| NA
- e — __ < D300 NA
Test Port 1
O T N O VY SO AR
— Al . WA
50 BOA
40 < i NAA
30 S SRR <0381 NA
A0 < 064 NA
- T0 - < 1.95 NOA
- & <AL NA
- 80 < 1750 NA
— e - —_— < A%.00 NiA

2a-12
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HP 8753D Performance Test Record (12 of 13)
For 30 kHz--3 GHz Analyzers

Hewlett-Packard Company '
Modcl O* 87533D Report Number ___ . . ... . ..
| Serial Number Date ...
i L
PP 15, Test Port Receiver Magnitude Compression
CW Frequency Test Part Measored Valope | Specification] Mceasurcment
(dB) (dB) Lneerlainty
540 MHx Port 2 <443 i NA
1 GHz Port 2 < 0,45 NOA
2 (:Hz Port 2 - < 0,45 NA
A {iHx Pon. 2 ! <045 WA
50 Mz Peapr - < A5 NCA
1 iaHx Port < Ui NP
2 Gz Porr RN Noa
3Gz Port L < 0.dh NOA
PP LG Test Pori Receiver Phase Compression
CW I'requency Test Pors Mcasured Valae | Specification; Measurement
{degrees) {degrees) Uncertainty
S Mbr Jort 2 Y AR
i GHz Port 2 < AR oA
2 4GHx Porg < A NIA
A iHz Pt 2 [ WA
3 MIiz Por | - _ N
1 Gl Pt < N
Z2 (GHz Pori | e < 0° NoA
3 Gz Port 3 it e ettt il NOA

Performance Test Becord  2a-13
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HP 8753D Performance TFest Record (13 of 13)
For 30 kHz—3 GHz Analyzers

{lewlett-Packard Company

Model HI* 87530 Report Number . __ ..
Serial Number . e ————— tDatle _ -
i Mr 17, Test Port Ouiput/Input Harmonics (Option 002 without Option 006)
Test Description Specification Measarement Value Measurement
{dRe) {dBc) Uneertainty
(dB}
Toeat Port tatpet
Harimonices
21 < 25 x L4
drad < 35 T 1.0
Port £ Input Harimowjes
) < 1 . R 1.
e < i e e + 1.6
Port 2 Tnput Hormonies
21d < 15 . + 1.0
drd < 30 + 1.0

28-19  Performance Test Recard
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2hb

Performance Test Record

For Analyzers with a Frequency Range of
30 kHz to 6 GHz

Note See the previous “Performance Tesl Record” section if your
anaivzer frequency range is from 30 kHz {o 3 GHz.

Performance Test Recard  2h-1
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HP 8753D Performance Test Record (1 of 15)

Calibrration Lab Address:

Report Number |

Dare |

Last Calibration Dave oo

Model HP 8753D Option (006

. Performed by .

Cuslomer’s Name. . .

Serial No. L Optionfs)
Firmware Revision .
Ambient Temperature -0 Relative Humidity . 2 h
Test Equipment Used:
Description Model Number Trace Number Cal Due Date
Frequeney Counder S
Power Meter . _ N
Power Sensor I il I
Calibration Kit o .
verification Kig _ :
NoressComments: e
|
|
_ |
R |

2h-2  Performance Test Record
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HP 8753D Performance Test Record (2 of 15)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Maodel HP 47521} Option 006 Report Number
Serial Numbey Date
Pr 1. Test Port Ouipat Frequency Rangie and Accuracy
Test requencies Min. Resulls Measured Max. Measarement
(MHx) {MH) {MHz) (M%) Uneortainty
(MHzx)
0.8 D20 000 7 0,050 Q00 31 = G.000 008 050
0.3 QERA T e (0,300 005 2 0000 80 520
NN 4 85 B30 2006 050 = 000 008
164.0 15.660 840 16000 160 = 000 (28
3.0 30,000 690 g 31000 510 o (KN ke g
£ 1RO ang GO.006 300 [ S SEO0G0 810 = D00 1
121.0 120,898 70 1210001 210 = {3000 207
IR0 178038 200 o 183,001 {00 = 000 307
AT 309,895 900 SEO.063 100 = (3O 528
TOL0 BEY. 430 QOO T 00T 00 = 1001 192
1 500.0 L28GO8T | e i 30013 = (002 212
20000 1 880050 2 006,020 = 0003 403
30000 28800870 3 D0 O30 = DK 144
4.0 5,080 080 4 006 320 — [3LiHK 8ika
a0 4 8605 851 ZLA G50 - R A08
5.4 BEER BA0 | o i £.000 060 = D 207
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HP 8753D Performance Test Record (3 of 15)
For 30 kllz—6 GHz Analyzers

[Tewlett-Packard Company
Model HI* 8753D Option 606G

Sewrial Number

Report Number

Pate ...

PP 2. External Source Mode Frequency Hange

Test Frequencies (Gllz)

Rosult

0,16 - S
020 -
0.100 ——
1.0300
200 —
3000
RNy
5,000 A —
3.000 _ e
PP 3. lest Pore Ouipul Power Accuracy
Test Freguency Test Port Specification Measured Value Measurement
Output (dB) {dB) Uncertainty
Power {dB)
(di3m)
B0 kHz i 1| . _ RV
20 MHx { 11 & 025
58 Mz 0 + 1 + 4.1
1037 Mz 9] +1 — + 042
204 MHz G + 1 + 0.4F
DM MHz % = 1 + 012
1 Giliz i L e 1012
2 (GHz oo 4 015
3 Gllz [t £1 ] + 1o
4 Gllz i +1 = 0.17
5 GHz 0 + 1 - = 017
Gz 0 + 1 _ = 4h 17

2b-4 Performance Test Record
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HP 8753D Performance Test Record (4 of 15)
For 30 kHz—6 GHz Analyzers

Hewtlett-Packard Company
Model HI* 87531 Option 006 Report Number

Serial Number Date et e o et oo

PP 4 Test Port Outputl Power Range and Linearity

Test Settings Kesults Measured Power Level Specitication Meas.
(1B) Linearity (di} Uneert.
(dR) {B)
CW Frequency A0 kilz
- 1a + 4 =V ¥
<13 + (.2 & (0.5
— 11 + 0.2 E VR
— I 3+ 02 = 002
-7 4 0.2 4+ U2
B ) = a0
-3 - - 4+ 2 03,02
-1 - £ 0.2 = .02
1 4 0.2 ERIRIEN
- Y 02 = 003
B - + 0.5 > 005
-7 105 + 0.03
ao e + 0.5 + 0.0
n - + 1.5 40,058
CW Frequeney - 3 GHz
S e e | + 0.3 1 0.0%
— i + 0 + 0.0
- 11 + 0z + (.03
- M 1 0.2 + 0.02
v e e | £ 02 + 0.02
- & R S AV B L0002
‘ otz +a02 !
-1 ] {402 £ 002 |
1 L £ 008 i
3 + h2 4+ 0.0
5 + 0.3 +

03|

Performance Test Record 2b.5
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HP 87530 Performance Test Record (5 of 15)

For 30 kHz—6 GHz Analyzers

Ilewlett-Packard Company

Model HP 87530 Option 006 Report Number

Serial Number Date o e e
Pr 4. lest Port Oatpnt Power Range and Linearity (continued)
Tesl Settings Resulls Measured Power Level Specification Meas.
(d13) Linearity (dB} (dB) Uncert.
{dB)
T [ - b5 + h0G
] = L3 + .03
- 1 ~ L3 + 0,00
W Frequeney — G GHz

- 1% + 0.2 + (.03
- 13 A2 = 005
11 SR S + 0.2 = hid
- H — + 0.3 = .03
- 7 e e + 0.2 40
! — T 02 = .02
i1 - 402 = 002
-] + 0.2 + 0.02
] _ + {12 + .02
4 N e + 0.03
a0 - r (b3 4 0.0
v [ + (1.4 + 0,03
-8 + 0.4 = (.03
) - + 0o + 0.0

2b-B  Performance Test Record

www.valuetronics.com




HP 8753D Performance Test Record (6 of 13)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Maodel HP 87531 Option 0046 Report Number e U

Serial Number —_ Date
|

PP 5. Minimum R Channel Levet

CW Fregoency |Specifieation Fest Port Power Measurement

{dB) Uncertainty
(dB)
300 kiz < =5 LY
3224 3 < -3 + 1.0
331 MHz < =33 + L0
15,00 MHzx P 1) + 1.}
1,10 Az < w3 + 1.4
3000 MHz < Ak = L4
31.10 Mz i I Y]
b Gz ; - E Y
EATT Gz < -3 + 1.4
3000 GHz = =55 + 2.0
4.000 GHz < a0 + 2.0
53.000 GIiz < =30 + 3.0
5,000 GHx < =30 + 2.0

PP 6. ‘lest Port Input Noise Floor Level

Frequency Range Test Port IF Specificationi Calculated Measurement
Bandwidth {dBm) Valuc Uncerlainty
3060 kHz--3 Glz Porr | 3 kliz - B2 —— WA
S kHz—3 Glix Port ] Ly 1z S 102 [ NOA
300 kilz—3 GHz Parn 2 10 Hz - 102 e N:A
AW kifz—35 Gz Pon 2 % kHa — 82 e N
3 (7Hz—6 Gliz Port 2 3 kliz - 77 i NAA
A GHz—6 Gllz Port 2 i 10 Hx — &7 [ NA
3 GHz~ 6 Gliz Part 1 | 101 a7 - NA
A Hz—8 Gliz Pont ] ! 35 kllz =TT NoA

Pertoermance Test Record 2h.7
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HP 8753D Performance Test Record (7 of 15)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8753D Oplion 006

Serial Number ..

Report Number __

Date

PP 7. lest Port Inpot Frequency Responsc

I'reguency Range Test Port Specification Measared Vatue Measurement
{dB) {ddR) Uneeriainiy
(dB)
A0 kHz—3 Glx Poyt 2 T} -— 0.47
A0 kHe—:3 GHz o 1 a1 - 047
3 GHz-6 Gz Port | T2 - e 017
3GHe 6 GHz Port 2 +2 | — 017
. f
PP 5. Test Port Crosstalk
Test Settings Specification Measnred Value Measurement
(dB}) (di3) Unecertainty
Crossialk to Test Por 2
A0 kit 13 Gilx <= GG - _ NA
Crogstalk 1o Test Port |
M klz 3 GHz < - 10 —— oA
Crosstalk 1o Test Port |
A GHy G Hy A | A
Orosslaik ta Test Port 2
A GHz—# Gllz s A0 NoA

2b-8 Performance Test Record
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HP 87331 Performance Test Record (8 of 15)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company

Mode] TTP 875310 Option 006

Serial Namber

Repart Number

Date

kP 9. Calibration

Cocllicients

Test Deseription Frequency Range Spec. Measured Value Measurement
{d®) (dB) Unecerlainty
(d®)
Torward Divection
Directivity 306 kHz—1.3 GHz > 385 + 0.9
Directivity 1.3 GHx 3 GHe = oB0 + 08
Divectiviry 3 GHz—6 GHz =25 + 0.5
Forward Direction
Souree Mateh SO0 kHz- 1.5 GHz RN TS + L
Source Mateh 1.3 Gt —0 Gllz b L + 52
Saurce March A Gllz—0 GHx > 14 ' S = 0.3
Forward Direction
Traus. Tracking 0 klz— 1.3 GHz 1 1.5 o T+ (30
Trans, Tracking 1.3 GHxe—3 Gz + 14 R L0008
Trans, Tracking S GHe—4 Glx N ; e e + Gl
Forward Direction
Refl. Tracking a00 kHz- 18 GHx s — + (1M
Refl. Tracking 1.5 GHe—3 Gllz + 1.5 _ + 0.005
Refl. Tracking N Glz—-6 Gz + 2.5 . + 0,020
Reverse Direetion |
Load Malch SO0 kz—- 1.3 Gz > 1% : ________________ + 0l
Load Mawch 1.5 GHz—13 GHe sl - + 02
faomd Mateh 3 GHe--6 GHx = 14 ! — 4+ 02

www.valuetronics.com
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HP 8753D Performance Test Record (9 of 15)

For 30 kHz—6 GHz Anaiyzers

Hewlett-Packard Company
Model HP 87330 Oplion 006

Serial Namber .

Report Number

Date

p¥ 8. Calibration Coefficients (continuad)

Tes1 Deseription Frequeney Range Spec. Measuared Value Measurement
(dB) (dB) Unecertainty
(dB)
Reverse Direotion
Trans. Tracking 300 leHx— 1.5 GHz + 1.5 i bo0.008
Trans. Tracking 1.3 G Hz—3 Gz + 1.5 — £ 0.009
Trans. Tracking 4 GHz—6 Gliz + 25 L + 0021
Forward Direction
Taxad Match SO0 kHz—1 3 Gz R e + (]
Loud Malch Vo GHz—3 Gz > M — . tonz
Luad Match 3 GHz—-6 Glix =4 T 0.2
Reverse [Hrectinu
Directlivity 300 kHz—1.3 Gllz > a5 e e + 0.8
Directivity 1.4 GHz—3 GHz = Al EREI R
Directivity 3 Glle--6 GHz Z 25 e — + 0.%
Reverse Directon
Sonrce Mateh 300 kI - 1.3 GEIy 2oL e 1 .2
Source Mateh S GHz - Gl > 14 S + 2
Source Mateh 3 GHz - 8 Gllx > 14 _ = .3
Reverse Direotion
':Ieefl Tracking A0 kHz - 1035 GHy + 1.5 e + (.001
Refl, Teacking Gz - 3Gz T 1.3 - £ 1.005
Redl. Tracking 3GHz - 6 GHyx + 24 - R0

2h-10  Performance Test Record
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HP 8753D Performance Test Record (10 of 15)
For 30 kllz—6 GHz Analyzers

Hewlett-Packard Company

Model HP 8733 Option 004G

Serial Number

Report Number

Date

PP i1, System Trace Noise

Fregquencey Ratio Measured Specilication Measurement
{¢:Hz) Valuc Uncertainty
E AR (Magnitude) _ < 0008 dB s + 0001 dit
[} AR {Magnitude) < 0.010 dB rmns + 0,001 dB
G AR (Phase) S - < 0.070° rms =0.01°
3 AR (Phase) < 0.038° rme = 0.1 °
3 B'R (Magnilnde) < 0006 dB rins + 0001 dB
i B/R {Magnitude} < 010 dB rnns + o061 dB
53 BR (Phase) - . < DAT0° rins — i "
B LR (Phase} . < LGSR o R
b 12, Test Port Inputl Impedance
Test Deseription Test Port Return Loss Specification Measurement
{dB) {(dB) Uncertainly
(dB)
a0 ki =300 kil Port e mo 1 Lol
(Typical for Optics 075)
50 kEHz—300 kilz Port % > 20 + 1.5
300 Lk 1.3 iy Port 4 > 18 + 1.5
1.3 G- GH2 Part 2 _ > 14 T 1.5
3 Gilz—-6 Gz Port 2 R > 14 + 1.0
A0 kila—300 k= Por 1 - L 1.5
[Twpical for (ption 075
a0 kiz—300 kHz Port ! =20 + 1.5
300 kHz-1.5% Glz Port 1 . > 18 + 1.5
1.5 GHz—3 Gz Puri 1 . > 14 1.5
G GHz-—R Gl Port 3 > 14 = 1.0

www.valuetronics.com
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IIP 8753D Performance Test Record (11 of 15)
For 30 kHz—6 GHz Analyzers

Nerial Number

Hewlet-Packard Compans
Moadel ITP 8753D Option 006

Report Number ...

Date

PP 13, Test Port Receiver Magnitude Dynamic Accuracy

G F G- F|
Test Pord S496A Test Port Expeciled ynamic Spec. Meas.
Input Power Attn. | Measurement | Measurement Aceuracy (dBR) ilnier,
(dB}) (dBm) {correcied) ;| {Calculated} {d})
(dBm)
test Porl. 2
- 10 % < 0.054 + 0.000
- 20 (ref) 10 e < 0050 | Reference
— 20 - < Dl 0 x 0008
iy 00 | ] =n3d 4 v
- 50 Hi - R [ < LOBK + {104
— & ) < 45005 + 0.815
S0 50 < (hisi 4+ 0015
80 70 p— . - < (L7456 4 0.015%
— &0 < 2204 4 0.015
— 100 a0 — < 5.200 = 0.025
Test Pert |
- 10 Hl _ _ < L0R8 = DA
— 20 (rel N I | < Q050 | Relerence
— 30 3 S T S, DR + 0.004
- 40 Al A, I < 0.055 + 465
.50 40 _ __} <008 | + 0006
- B0 | < 005 + 0.015
T 0 | < 01250 = 013
S0 70 <0750 | z 0015
— B R IE . _ < 2,200 = (.015
— 160 a0 [ ! - < 5200 = nO2h

2b-12  Performance Test Record
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HP 8733D Performance Test Record (12 of 15)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HI* 87330 Option 006 Report Nutmber
Serial Number Date .
pp 14. Test Port Receiver Phase Dynamic Aceuracy
Test Port Calculated A B Results Spec, Moeas,
Input Power Value Value (degrees) Uncert.
(dB) (degreas)
Test Port. 2 ’
R . 2 N U S [ — < 0.42 | £ 0.04°
- 20 _ < .35 Ref.
Y < 0.35 + 0(.04°
] e < 036 + 14
- ah e < 038 + 047
-l e .o 064 + i0F
- T ! < 155 £ 010 |
RO | | . < 5.0 + 107
Sy e | 21750 L £ 0100
- 1060 - et o < 5300 + G200
Test. Peont. 1
— it e <042 + (5.04°
— 2 < (.35 Ref
3 e . R (RS B A D55 bonn4e
Ty . e em <0G | 0040
T < 038 + 0.10°
— & < 64 = U.10°
7O <17 | = naee
8t < 500 T iR
. a0 SIS SR <1750 4 oaee
- 100 e [253.00 ] x 020
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HP 8753D Performance Test Record (13 of 15)
For 30 kHz—6 GHz Analyzers

Hewlett-lackard Company
Model IIP 87531 Option 006 Report Number 0
Scrial Number e | DaAte .
Pr 15, Test Port Receiver Magnitnde Compression
CW Frequency Test Port ! Measared Value | Specification | Measurement
{dB) {dR) Uncertainty
Al MHz Par 2 - < .45 NA
1 GHz Port 2 — < 045 NA
2 GHz Port 2 R < 0.45 NeA
30Nz Tt 2 < (.45 NUA
4 (GHz Pornz | < 0RO NoA
5 GHy [ort 2 o < {180 NA
6 G Porg 2 — < 08D NGA
50 ATH= Port | | < 45 N:A
T GHy Poxt 1 - < .45 N
2 GHz Port ] _ < OAA Nk
3 GHz Pt 1 I < 045 NA
4 Gz Pt § I < .80 N'A
5 GHy. Port ; e < 0.80 | NA
36 Pon | S <As0 oA
|

2b-14  Performance Test Record
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HP 8753D Performance Test Record (14 of 15)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model IIF 8733D Option 0046 Report Number

Serial Number Date

pp 16, Tost Port Receiver Phase Compression

CW Frequency Test Port ! Measured Value |Specification| Measurement
{degrees) (degrees) Unecerainty

i MHe Port 2 - i AERY

] Gllx Port 2 - <4 NYA

2 GHz Pon. 2 R < NA

3 GHx Port 2 _ < 4 NA

1 611z Pet. 2 . <75 A

5 GG Hx Part 2 e e e - < TG NA

A G Hx i Pori 2 e e < Nob

50 MHz Parl i et e et < i NA
1 Gz Poni ) e e < NGA
2z Pert 1 | - < NA
3 Gliz Port 1 — <6 NAA
4 Gz Pon. 1 — - < 7.h NA
5 Gz Porg 3 P < TA NSA
i i - SR N

Performance Test Record  2b-15
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HP 8753D Performance Test Record (15 of 15)
For 30 kHz—6 GHz Analyzers

Hewlctt-Packard Company

AModel I1I* §7533D Option 006 Report Number

Serial Number . . |Pate -

PP 18, Output/input Test Port Harmanies (Option 002 only)

T

Test Deseription Specification AMeasurement Value Measurement
{d1Rc) {dB¢) Uncertainty

{dR)

Test Port Outpat
Harmonics
Znd < 25 —— ERR Y]
Sred < 45 e = 1.

Pirt 1 Input Harmonies

2nd : S L S IRE

Ard <Y . + 1.4
Port 2 Input Harronies

Znd <18 - [

Ared <0 —_— + 1.0

2816 Performance Test Record
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Adjustments and Correction Constants

This chapter has the I'ollowing adjustment procedures:

AD CC Jumper Positions

Souree Defauit Correction Constants (Test 44)

Souree Pretune Default. Correction Constants (Tesi 43)

vy Analog Bus Correction Constants (Test 46)

RF Output Power Correction Constants (Test 47)

Source Pretune Correciion Constants (Test 48)

Display Intensity Adjustments {Tesi 48]

I Amplifier Correction Constants (Test 513

ADCG Offset Correction Constants (Test 52}

o Sampler Magnitude and Phase Correction Gonstanis {( Test H3)
Cavity Oscillator Frequency Correction Constants (Test 54)
Serial Numboer Correction Constants (Test 55)

Option Numbers Correction Constants (Test 56)

Calibration Kit Default Correction Constants {Test 57)
Initialize EEPROMs (Test 58)

EEPROM Backup Disk Procedure

Vertieal Position and Focus Adjustments

Display Degaussing (Demagnetizing)

Fractional-N Frequency Range Adjustmoent

Frequeney Accuracy Adjustment

High/Low Band Transition Adjustment

Fractional-N Spur Avoidance and FM Sideband Adjustment
1 Souree Spur Avoidance Tracking Adjustment

Unprotecied Hardware Option Numbers Correction Constants

>0

]

7 0nn

]

=

2

T oDbocrC =

ol

P 0 IO S I

T

il

Adjustments and Correction Constants
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Table 3-1 lists the additional service procedures which vou must perform to
ensure that the instrument is working correctly, tollowing the replacement of an
assembly.

Lerform the procedures in the ordey Lhal they arve Bsted v e lable.

3-2  Adjustments and Correction Constants
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Table 3-1, Related Service Procedures

lherfuce

Replaced Adjnstmaents’ Verification
Assembly Correction Constants {CC)

Al FPront Panck Nane Internal Test 1

Kevboard Internal Teat 23

A Front Panel Note Internal Test 8

Internal Test 22
Internal Test 12

AD Souree

Al CC Timper Tositions

Source Def CC (Tost 44)

Pretune Defauit CC {Fest 43

Analog Bus CC (Test 40)

Source Pretune (O (Test 45)

RI Output Power CC {Test 47)

Sampler Magnitude and Phase CC {(lest 53)
Cavily Oscillalor PFreguency CC {Test Dd)
Bouwrce Spur Avoidance Tracking

EEPROM Backup [Hsk

Ourpmt Power
Spectral Puviry
{harmonics and mixer spurs)

or

System Yerificatinn

A4 AT AG Samplers

AL CC Jwmper Positions

Sampicer Magnitude and Phase OO [Test 53
1" Amplifier CC (Test 513

EEPROM Backup [Hsk

Miimum R Level

{if R sampler replaced)
Input Crosstalk
Absolute donplitude Accuraey
Frequency Response

O

Sysiem Yerification

AT Pilae reneratar

AN CC Tmuper Positions
Sampler Magnitude and Poase U0 (Test 500
LEPROM Backup [Msk

Freqpiterey Resnonse
Frequency ilange and Acciurdey
Spectral Purity {phase noise)

ar

System Verification

Mk FPost Tegsbalor

A CC Junmper Positions

Cavity Oscillator Frequeney OO {Test 54)
Souree Spur Avoidance Tracking
LEPROM Backup Disk

Internal Test O
Checle A8 test point valtages

Adjustments and Correction Constants
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Table 3-1. Related Service Procedures (2 of 3)

Heplaced Adjustmenis; Verification
Assembly Correction Constants (C0)
Ancpd ASCU L Jumper Positions Ouiput Power
Serial Nurnber CC [Test 53) Absolute Amplitude Accuracy
Option Number CC {Tegt 503 Froqueney Response
Display [ntensity aned Faens OO [Tesr 303 [WRamic Aceuraey
Souree Del OC (Test 44)
Prewnne Default CC (Test 43) or
Analog Bus O {Test 44)
Cal Kit Default (Test 577 System Verification

Source Pretane CC (Test 48)

RI" Output Power OO (Test 47

Sampler Magnitude and Phase OO (Tes 33)
ADC Linearity CU (Test 52)

iF Amplifier CC (Test a1)

Cavity Oscillater Frequeney OO {Test 54)
EEPROM Backap Disk

Finmware Rev 3.20 AL CC Juinper Pesitions Internal Tost O
DR7AB-60155 Source Defaull OO (lest 44)

Pretmte Default € (Test 453

Analog Bus CC (Test 44}

RF Output Power

Correction Constants (Test 47

Souree Pretune CC (Test 451

Sampler Magnitude and Phase CC {Test 53
EEPROM Backup Disk

A0 Digital TF AGCC Juraper Posilions Receiver Noise Leved
“Analog Bus CU {Test 46 Trace Noise
; Sampler Magnitude and Phase 00 Clest 533 | Input Crosstalk
] ADC Linearity CC (Test 52) Absolute Amplitude Accuracy
IF Amplifier CC (Test 51)
EETROA Backup Disk or

Svatem Verification

A1l Phase Lock AL CC Jumper Positions Minimuin R Level
Analog Bus CC {Tesl 46 Freguency Acenracy
Pretune Delault CC (Test 45)
Source Pretune CC (Test 481 or

EEFROM Backup Dislc
Svsternr Verificavion

11l vou have an EEPROM backup disk available. vow anly need to perform the first three tests listed.

3-4 Adjustments and Correction Caonstants
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Table 3-1. Related Service Procedures (3 of 3)

Replaced
Assermbly

Adjustments,

Correction Constants {C:()

T
. Voerification

A2 Retercnee

ASCC Jumper Positions
High'Low Band Transition
Fregquency Accuraey
FEPROM Backup Disk

Freguency Range and Acouracy
|
|

ALS Fractional-N
fAnalog)

AB CC Jumper Positions

Fractional-X Spur and
FAl Sidebarnd

EEPROM Backup Disk

snectral Punty
{orther spurions sighals)
Freagnoeney Range and Accuracy

Ald Fractional-X
{Digital)

ADCC Jumper Positlons
Fractional-X Frequeney Hange
Fractional N Spur Avoidance
and FM sideband

EEPROM Backup Disk

Frequeney Range and Accuracy
or

Systen Verilicalion

AlR Prevogulator None Sell-Tost

A1 Rear Panel None Infernal fest 13,
Interlace Rear Panet
AlT Motherboard None Sell-Test

AlS Display

Vertica Position and Foeus
Display Intensity (Test 493
{only tf necded)

Uhservation of Display
Tosts 66 - S

AlY Graphics System
1P roscesson:

None

(bservation of Dizplay
Testa 52 - &

www.valuetronics.com
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A9 CC Jumper Positions

{. Remove the power line cord rom the analyzor,
2, 8¢ the analyzer on i1s side,

3. Remove the two corner bumpers from the botiom of the instrument with the
T-10 TORX serewdriver.

4, Loosen the captive scrow on the bottem cover's back edge, with the T-15
TORX scrowdriver.

5. Slide the cover toward the rear of the instrumen,

6. Move the jJumper, as shown in Figure 3-1.

® Move the AG CC jumper to the ALD position, belore you run any ol Lhe
correction constant adjustment routines. This is the position for altering
the analvzer's correction consiants.

m Move the AD CC jumper to the NRM position. atter you have run correction
constant adjustment routines. This is the position lor normal operating
conditions.

=1

. Reconnect the power line cord and switeh on the instrument.

)

j PR —

LD
|

|
[ - J‘
L

R

Figure 3-1, Partial Component Location Diagram

3-6 Adjustments and Correction Constants
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Source Default Correction Constants (Test 44)
Anclyzer warm-wp time: 30 minutes.

This internal adjustment routine writes default correction constants for the
SOUrCH POWer accuracy.

I

Press (PRESET ) (SYSTEM) SERVICE MENU TESTS (a4) (x1} EXECUTE TEST YES.

2. Observe the analyzer for the results of the adjustment routine:

m [ the analvzer displays *Source Def DONE, vou have completed this
procedure,

m If the analyzer displays *Scurce Def FAIL, reter to the "Source
Troubleshooling” chapter.

Adjustments and Correction Constants 3.7
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Source Pretune Default Correction Constants (Test 45)
Analyzer warm-up Hime: 30 minutes,

This adjustment writes defaull correction constants for rudimentary phase lock
pretuning acclracy.

L. Press {PRESET) {SYSTEm) SERVICE MENU TESTS (a5) 2) EXECUTE TEST YES.

2. Observe the analyzer for the resubis of this adjustment routine:

m [f the analyzer displays Pretune Def DONE, vou have completed this
procedure,

m I the analyzer displays FAIL, reler 1o “Source Troubleshooting.”™

3-8 Adjustments and Correction Constants
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Analog Bus Correction Constants (Test 46)
Anglyzer worwm-up time: 30 minutes.

This procedure calibrates the anatog bus by using three reference vollages
(ground, -0.37 and + 2.5 volts), then stores the calibration data as correction
constants in EEPROMs.

1. Press (PRESET) (SYSTEM) SERVICE MENU TESTS (46) (x1) EXECUTE TEST YES.

2. Observe the analyzer for the results of the adjustment routine:

m [ the analyzer displays ABUS Cor DONE, you have completed this
procedure.

m [I the analyzer displays ABUS Cor FAIL, refer to the “Digital Control
Troubleshooling” chapter.

Adjustments and Correction Gonstants 3-8
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RF Output Power Correction Constants (Test 47)

Required Equipment and Tools

Power Meter ... . L L TP 4378 or HIP 438A
HP-IDB Cable .. o o HPI08R33A
Aptistatic Wrist Strap .. 0 L o P PAN 953001367
Antistatic Wrist Strap Cord ... . . ... ... ... ... HP P:N 9300-0080
Static-control Table Mal and Farth Ground Wire . . HP N 9300-0797
Additional Required Equipment for 5017 Analyzers
Power Sensor ... . .. L. ... ... . HP&482A
Power Sensor (Loy Option 006 analyzers) ... ... ... ... .. HI 8481 A
Adapter AI'C-Tro Type-N(E) Lo HP 11524A

Additional Required Equipment for 750 Analyzers
Power Sensor ... HE B483A Option HO3
Anatyzer warm-up Time: 30 minutes,

This procedure adjusts several correction constants thatl can improve the nulpul
puwer tevel accuracy of the infernai souree. They are related 1o the power
level, power slope, power slope offset, and the ALC roll-olT Tactors among
others.

I vou just completed “Sampler Magnitude and Phase Correction Constants
{Test 55,7 continue this procedure with step K.

2. Pross (PRESET) (LOCAL) SYSTEM CONTROLLER .

4. Press SET ADDRESSES ADDRESS: P MTR/HPIB. The defaull power
meter address is 113 Refer to the power merer manual as required to
observe or change its HP-IB address.

4. Press POWER MTR:4384/437 to toggle between the 438A/437 and 4365A
power meters. Choose (he appropriate model numbeor,

Note If you are using the HP 438A power meter, connect the
HP 8482A power sensor to channel A, and the HP? 8481A power
sensor 1o channel B

3-10  Adjustments and Carrection Constants
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Power Sensor Calibration Factor Entry

9. Press (SYSTEM) SERVICE MENU TEST OPTIONS LOSS/SENSR LISTS

CAL FACTUOR SENSDR A 1o access the calibration factor menu tor poweoer
sensor A (1T 84824 for a 502 analyzer, or HP 8483A Option 103 (or a 752
analyzer),

6. Zeru and calibrate the power meter and power sensor. Refer 10 the power
meter operating and service manual for more information on how to do this
task.

. Build a 1able of up (o 12 points (12 [requencies with their calibration
factors). To enter cach point, follow Lhese steps:

4. Press ADD FREQUENCY .
b. Input a frequency value and then press the appropriate key (G/n), (M7,
Or (k/m)).

C. Press CAL FACTOR and enler the calibration factor percentage that
correspords fo the freguency vou enteroed.
The eal factor and Trequency values are found on the back ol the sensor.
[l you make a mistake, press (=) and re-enter the correct vahue,

d. Press DONE o complete the data entry for each point.

Note The following terms are part of the sensor calibration menwe

SEGMENT allows you 10 select a frequency point.

EBIT allows vou 1o edit or change a previously entered
value.

DELETE allows you to delete a point rom the sensor cal
factor 1able.

ADD allows vou to add & point into the sensor cal
factor 1able.

CLEAR LIST allows vou to crase the entire sensor cal factor
table.

DONE allows you te complete the points enfry ot the

sensor cal factor table.
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8. For Option 006 Instruments Only: Press CAL FACTOR SENSOR B 10 create
a power sensor calibration table Tor power sensor B (11P 8481A), using the

soltkeys mentionerd above.

8. Conneet the equipment as shown in Figure 3-2.

HE 87530
NETWORM ANALYZER
GPTION QOB
HP 4388
POWER WETER

HP B4gta HF B4324
POWER POWER
SENSOR SENSOR
DS BRI
L.
AN - JPS——
HP 438A
POWER METER

HP 43BA
POWER WETER

HP E733D
NETWORK AMALYZER
OPT |ON 075

HP Be83A
POWER
SEMSOR __

HF BIEAL
NETWORK ANALYZER

Figure 3-2. RF Output Correction Constants Test Setup for the HP 8753D
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Hl Press (VE7Em) SERVICE MENU TESTS (a7) ().

1. pregs EXECUTE TEST and YES ai the prompt to aliter the correetion
constants,
12, Follow the instructions at the prompts and press CONTINUE .
13, When the analyzer completes the test, observe the display for the results:
m If you see DONE, press and you have completed this procedure.
m It you see FAIL, re-run this routine in the lollowing order:
A. Press (PRESET).
b, Repeat the “Source Defaull Correction Constants (Test 441" procedure.

¢. Repeat the “RF Ouiput Power Correction Constants (Test 47)”
procedure.
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Source Pretune Correction Constants (Test 48)
Analyzer warm-up time: 30 minutes,

This procedure generates pretune values for correct phase-locked loop
operation.

L. Press (PRESCT) (EvSiEm) SERVICE MENU TESTS (28) (1} EXECUTE TEST YES.

2. Observe the analyzer for the results of (his adjustment routine:

m If the analyzer displays Pretune Cor DONE, you have completed this
procedure.

& Il the analyzer displays FAIL, refer to “Source Troubleshooting. ™
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Display Intensity Adjustments (Test 49)
Required Equipment and Tools

Photomoeter ... ... Tektronix J16 Photometer
Probe .o e e Tekronix JB503
Light Oceluder oo 00 oo o0 L Tekironix 016-0305-00
Antistatic Wrist Strap ... ... . HP PN 9300-136G7
Antistaric Wrist Strap Cord .. ..o o0 L C o 1P TN 8300-0980)
Static-control Table Mat and Earth Ground Wire ... C HP TN 9300-07487

Analyzer warm-up Lime: 30 minutes.
There are three display intensity adjusiments:

® background
B maximum
m operating default

I either the A19 GSPAG CPE or ALS display assemblies are replaced, perform
a visual inspection ol the display, I it appears v need an adjustment, then
proceed with the following procedures.

Note This procedure should be performed with a photometer and only
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Background Adjustment

I. In a dimly lit room {or with the analyzer display shaded from bright lights),
press (PRESET ) (SYSTEM) SERVICE HENU TESTS (4g) (x1).

Z. The display should show Intensity Cor - ND -
Note The display could be so Tar out of adjustment that the
annotation will be very difficull to read.

3. Press EXECUTE TEST and YES at the prompr to alter the correciion
constants. Alternating vertical bars of three different intensities will
be drawn on the display. Each bar has a number written below it
(either 0, 1, or 2},

4. Adjust the analyzer ront panel knob until the vertical bar labeled *17 is just
harely visible against the black border. Vertical bar “07 must nol be visible,

Maximum Intensity Adjustment
Fhotometer warw-up thme: 30 minutes

This adjustment ensures that the light output a1 the 100% intensity fevel is
equal 1o, or fess than 150 Nits. The level is set using a photometer to megsure
the output light.

Caution If vou operate the displav at intensities higher than 150 Nirs,
you may reduce the life of the display.

2. Press the top softkoey,
The analyzer display should have an all white sereen,

3. Set Lthe photometer probe 1o NORMAL. Press ot Lhe photometer to
switch it on and allow 30 minutes of warm-up time. Zero the photomeler
according to the manulacturer’s insiruelions.

7. Center the photometer on the analyzer display as shown in Figure 3-3.
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HP 87530
NETWORK ANALYZER

| = = [P b

L -pjoca oo \

Figure 3-3. Maximum Intensity Adjustnient Setup

Note The intensity levels are read with a display bozel instalied. The
glass filler transmits 60% of the display light, 1therefore 890 N
would be 150 Nits without the beze! installed.

R. Adjust the analyzer front panel knob 1o the maximum {clock wise] position.

m i the photometer registers greater than 90 Nirs {or 150 Nits withour the
bezel), turn the front panel knob until a reading of no more than 90 Nis.
registors on the photomaoter.

s I the photometer registors a reading ol less than 80 Nits (or 150 Nits
without the bezely, and greater than 60 Nits (or 100 without the boezel).
proceed to “Operating Default Intensity Adjustment.”

a Il the phatometer registers a reading of less than 60 Nits (or 100 Nits
without the bezel), the display is faulty.
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Operating Default Intensity Adjustment

This adjustment sets the preset default level of the display intensity. 1 you
switch the power oll and on, the analyzer uses this delault level 1o ensure
that the display is visible and eliminates concern that the display may not be
Tunctioning,

. Press the top soitkey on the analyzer 1o bring up the next dispiay
adjustment maodae.

[0, Center the photometer on the anaiyzer display as shown in Figure 3 3.

Il Adjust the analyzer front pancel knob until the photometer registers 60 Nils
{or 100 Nits withow bezel installed).

[2. Press the top softkey on the analyzer and observe the display:

m If DONE ig displayed on the analyzer, the adjustment is done. This
completes the series ol three Display Intensity Adjustment Procedures.

m [ FAIL is displayed on the analyzer, repeal the three “Display Intensity
Adjustment (Test 48} 7 If Lthe analyzer still fais the adjusiment routine,
refor 1o the "Start Troubleshaoting Here” chaprer 1o isolate the problem.
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IF Amplifier Correction Constants (Test 51)
Required Equipment and Tools

Antistatic Wrist Strap ........ . 1P PN 9300-1367
Antistatic Wrist Strap Gord ... ... HP P/N 43000080
Sratic-control Table Mat and Earth Ground Wire .. . . . HP P/N 93000707

Additional Required Equipment for 502 Analyzers

RE Cable - (300) 24-inch, APC-7 ... . 0 HP PN 81204774
Additional Required Equipment for 754 Analyzers

RF Cable - (756Q) 24 inch, Type N ... ... CHP PN B120-2408
Anglyzer warie-up Time: 30 minutes,

These correction constants compensate for possible discontinuities ot signal
greater than 30 dBm.

1. Connect the RIT cable trom Port 1 ta Port 2 ol the analyzer.

2. Press (PRESET)(BYSTEM) SERVICE MENU TESTS (51) (2] EXECUTE TEST YES
CONTIKUE .

3. Observe the analyzer for the results of 1he adjustment routine:
m [f DONE is displayed, you have completed this procedure,

w if FAIL is displayed, check that the RF cable is connected [rom Port 1 1o
Port 2. Then repeat this adjustment. routine,

a [{ the analyzer continues to faif the adjustment routine, refer to the
“Digital Control Troubleshooting™ chaper.
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ADC Offset Correction Constants (Test 52)
Analyzer worime-wp Gime: 30 minutes,

These correction constanis improve the dynamic accuracy by shifting small
signals 1o the most lincar part of the ADC quantizing curve,

L. Press (PRESET) (E¥51om) SERVICE MENU TESTS (53) (x1) EXECUTE TEST YES.

Note This routine takes aboul three minutes,

Z. Observe the analyzer o the results of the adjustment routine:

w [f the analyzer displays ADC 0fs Cor DONE, vou have completed 1his
procedure.

m Il the analyzer displays ADC 0fs Cor FAIL, refer to the “Digital Control
Troubleshooting™ chapter
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Sampler Magnitude and Phase Correction Constants

(Test 53)

Required Equipment and Tools
Power Meter .. ... .. .. .. e L o HPA3TB or HP 4384
HPIB Cable ... S HPT0OR33A
Antistatic Weist Strap ... .. ... HP PN 83001367
Antistatic Wrist Swrap Cord ... . HIP IP/N 9300-0080
Stuatic-control Mal and Earth Ground Wire . ... . I YN G300-07467

Additional Required Equipment for 501! Analyzers

Power Sensor ... S HP 8482A

Power Sensor (for Option 006 analyvzers) .o o0 o HEP 8481A

Cabie, (0 24-inch, APC-T(2) . ... ... .. ... . HP P/N 8120-4779

Adapter APC-T to Type-N{fy ... e o TP 18244
Additional Required Equipment for 75{ Analyzers

Power Sensor ............. ... . o0 o P R483A Option 1103

Cable, (750 24-inch, Tyvpe-N(2Y .. ... .. .0 0 ... oo P 81202408

Analyzer worm-up Hme: 30 minutes.

This adjustment procedure corrects the overall flatness of the microwave
components that make up the analyzer receiver and test separation sections.
This is necessary for the HP 87530 10 meot the published 1esi port flatness.

1. 11 you just completed “Source Correction Constants (Test 473, continue this
procedure with step 8,

2. Press (PRESET) (LOCAL) SYSTEM CONTROLLER.

3. Press ([OCAL) SET ADDRESSES ADDRESS: P MTR/HPIB. The defaull power
meter agddress is 13, Reler 10 the power meter manual as required (o
observe or change its HPP-IB address.

4. Press POWER MTR:438A47/437 10 toggle between the 438A/437 and 436A
power meters. Choose the appropriate model number,

Note It you are using the HP 438A power meter, connegt the
HP 8482A power sensor ro channel A, and the HP 8481A power
sensor Lo channel B
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Power Sensor Calibration Factor Entry

D Press SERVICE MENU TEST OPTIONS LOSS/SENSR LISTS

CAL FACTDR SENSOR & to access the calibration factor menu for powoer
sensor A (HI* 8482A for 509 analyzers, or HP 8483A Option HOB for 75
analyzers).

3. Buiid a table of up to twelve points ((welve frequencies with their
calibration lactors). To enter each point, follow rhese steps:

4. Press ADD FREQUEHNCY .

b, Input a frequency value and then press the appropriave key (G/n), (Myg).
or (k/m))-

o Press DONE and enter the calibralion (actor percentage thal ¢orresponds
to the frequoncy vou ontered.

The eal factor and frequency values are found on the back of the sensor.
If you make a mistake, press (+=) and re-enter the correer value,

. Press DONE to complete the data entry for each point.

Note The following terms are part of the sensor calibration menu:
SEGMENT alows you o select a frequeney point.
EDIT allows vou to edit or change a previcusly entered value.
DELETE alows you to delete a point from the sensor cal
factor table,
ADD allows you (o add a point o the sensor cal Tactor tabie.
CLEAR LIST allows vou to erase the entire sensor cal factor
table,

BOHE allows vou to compiete the points entry of the sensor
cal factor table.
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For Option 006 Instruments Only: Zero and calibrate the power meler
and I[P 8481A power sensor. Then press CAL FACTOR SENSOR B to create
a power sensor calibration 1able for power sensor I3 {HP 8481A), using 1he
soltkeyvs mentioned above,

Delermine the Insertion Loss of the Cable at I GHz

£

11,

11.

Press Trans : FWD S21(B/R) .

. Press (CENTER) (1) (G/n) (1) (SPAN) (50) (73] (x1)-

Press (gat) CAL KIT SELECT CAL KIT CAL KIT : 7mm RETURN RETURH
CALIBRATE MENU RESPONSE .

Connect the 24 inch cable from Port 110 Port 2, as shown in Figure 5-4.
o

HF B753D
NETWORK ANALYZER

i
Ry
B moa oy
Dgs oos
==

1 [ L

a——— &)

@ g

Figure 3-4. First Connections for Insertion Loss Measurement.

. Press THRU and when the analyzer is done measuring the thra.

- Pross SAVE STATE 10 save the calibration that you just

madle.

. Make the connections as shown in Figare 3-5.
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HP B7530
NETWORK ANALYZER

EEEE

Figure 3-5. Second Connections for Insertion Loss Measurement

15, Press (SCALE REF) SCALE/DIV (1) MARKER 1 1)

Record the insertion loss of the sccond thru cable as shown in the
upper-right corner of the analyzer display.
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Sampler Correction Constants Routine

0. Press (PRESET) (SYSTEM) SERVICE MENU TESTS EXECUTE TEST and

answer YES at the prompt.

17. When the analyzer displays CONNECT <3 GHz SENSOR A TO PORT 1, makce the
connections as shown in Figure 4-t.

HF a7530 HP B7530
NETWORK AMALYZIER NETWORK AMALYZER
QPT HON 006 OPTION 075

HP 4388

HP 43R4
POWER METER POWER METER

HP B4H3A
PIMER
SENSOR

HP @4B1a HP B4B2A E\
POWER POWER

SENSOR SEMSOR .

HP 4384
POWER METER

HP B4BHZA
POWMER

SENSOR

Figure 3-6, Connections for Sampler Correction Routine
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I3, Press CONTINUE to starr the rest. This part of the test will take abour seven
minutes.

a If the analyzer displays Sampler Cor - FAIL, check the Tollowing:

a. The HP-IB address of your power meter is set at 13. Then rerun this
routine (*Sampler Correction Constants Routing ™).

B The P 8482A powoer sensor is connected 1o Port 1. Rerun this routine
{“Rampler Correction Constants Routine ™),

[4. For Option 006 Instruments Only: When the analyzer displays CONNECT
6 GHz SENSCR B TO PORT 1, make the connections as shown in Figure 3-7,

Then press CONTINUE . This part of the test will take abour 20 seconds.

HP B753D
NETWORK ANALYZER
OPT |ON Q06

HP 43584
POWER WETER

HP 84814
POWER
SENSOR

Figure 3-7. Connections for Sampler Correction at 6 GHz

200 When the analyzer displays CONNECT <3 GHz SENSOR 4 TD PORT 2, make the
connections as shown in Figure 3-8,
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HR A753D HP 87530
NETWORK ANALYZER

NETWORK ANALYZER
APTION 005 QRTION 075
HF 4384 HP_ 4382
POWER WETER POWER METER
g : =
a8 -0}
HE BdB3a
ROMER
SENSOR
HP BAE1A
POMER POWE!
SENSOR SENSOR
L
.

HP R753D
NETWORK AMALYZER

HP £384
POWER METER

HP Q4824
FOWER
SENSOR

Figure 3-8. Connections for Sampler Correction at Port 2

21. Press CONTINUE. This part of the test will take aboul 10 minutes.

22, For Option 006 Instruments Only: When the analyzer displays CONNECT &
GHz SENSCR TO PORT 2. make the connections as shown in Figure 3-8, Then
press COETINUE . This part of the test will take about 20 seconds,
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HF 87530
NETWDRK ANALYZER
OPTiON Q06

HP 4384
POWER METER

HP B4B1a
POWER
SENSOR

Figure 3-9. Connections for Sampler Correction at Port 2 for 6 GHz
23, When the analyzer displays COBNECT PORT 1 TO PORT Z. muke the

connections of the second thru cable {of which you have delermined its
nsertion lossy as shown in Figure 3- 1

HE B753D
NETWORK ANALYZER

Figure 3-10. Connections for the Second Thru Cable

24. Press CONTINUE .

25, Enter the insertion 10ss of the thru cable (determined in step 14} and press
CONTINUE . For example, if the insertion loss of ihe thru cable ar 1 (GHz is

found 10 be (.25 dDB then press G1).
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20, When the analyzer completes the test, observe the display lor the results:

m If you see Sampler Cor - DONE, vou have completed this procedure.

m [{ you see Sampler Cor - FAIL, it is necessary to adjust the sampler gain
offsct values, which are stored in EEPROM,

A Channel Sampler

Ao Agccess the first address by pressing (SysTem ] SERVICE MENU
PEEK/POKE PEEXK/POKE ADDRESS (5247936) (x1).

Y. Enter the new value a1 the accessed address by pressing POKE (38) (x1)

€ Access the sccond address by pressing PEEK/POKE ADDRESS

(xt).
L. Enter the new value ar the aceessed address by pressing POKE [543])
(21}

¢. Press (PreseT) for the analyvzer to use the new values,
. Repeal the “Sampler Correction Constants Routine.”

m If the analyvzer continues 1o fail this adjustment routine, refer 1o the
“Source Troubleshooling™ chapter.

B Channel Sampler

a. Access the first address by pressing SERVICE MENU
PEEK/POKE PEEK/POKE ADDRESS 5'52429‘4{”@‘

b Enter the new value at the accessed address by prossing POKE 8} Ga).
€. Access the second address by pressing PEEK/POKE ADDRESS
(x1}.

d. Enter the new value al the aceossed address by pressing POKE {348)
ial F

¢. Press (PrescT) for the analyzer to use the new values.

t. Repeat lhe “Sampler Correction Constants Routine.”

m [f the analyvzer continues to fail this adjustment routine, refer to the
"souree Troubleshooting™ chapter.
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R Channel Sampler

& Access the first address by pressing SERVICE MENU
PEEK/POKE PEEK/POKE ADDRESS (5343044) (:1).

D Enter the new value at the accessed address by pressing POKE (xt).

€ Access the second address by pressing PEEK/POXE ADDRESS
(=3
d. Enter the new value at the accessed address by pressing POKE
(1}
¢. Press for the analyzer to use the new values,
. Repeat the “Sampler Correction Constants Routine.”

m If the analyzer continues 1o fail this adjustment routine, refer to the
“Source Troubleshooting™ chapler
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Cavity Oscillator Frequency Correction Constants

(Test 54)
Required Equipment and Tools
Low-pass Filter ... ..., oo LIP PN 91353-0198
Antistatic Wrist Strap ... o CHP PAN 9300-1567
Antistaric Wrist Strap Cord .. ... . o HP PN D300-0086
Static-control Table Mat and LEarth Ground W ire oo P PN 9300-0797

Additional Required Equipment for 500 Analyzers

Adapter APC-7 to 3.5 mm (m) s TP PN 12B0-1748
Adapter APC-Tro 3.5 mm ity ... ... ... ... .. P YN 1250-1747
RF Cable Set APC-7. . . R 1TP 118RB7I
Additional Required Equipment for 75% Analyzers
Adapter APC- A0 (N toType-N(fY .. ... ... .. oL HP PN 1250-1715
Adapter APC-3.5 (m)to Type-N () ... .. . ... ... . HP PN 12H0 1750
RE Cable Set 508, Type-N . o TP 1 EEAIB
Minimum lLoss Pad 500 o 7 )Q {2] ......................... o 1P 1185218

Analyzer warm-up Time: 30 minutes.

The nominal frequency of the cavity oscillator is 2,982 Gz, but it varies with
temperarure. This procedure determines the precise freguency of the cavity
ascillator at a particular temperature by identifying a known spur.

Note You should perform this procedure with the recommendoed
filter, or a filter with at least 50 dB of rejection at 2.9 GHz and
a passband which includes 800 MHz. The filter makes spur
identification substantially laster and more reliable.

With the filler, you need 1o distinguish between only two spurs, cach of which
should be 10 dB 1o 20 dB (3 10 4 divisions) above the trace noise,

Without the filter, vou need to distinguish the target spur between four or five
spurs, each of which may be 0.002 1o 0.010 dB (invisible to 2 divisions) above or
below the Lrace noise.

Perform the first five steps of the procedure ar least once {or Familiarization
betfore trying to select the target spur (especially if vou are notl using a filier),

1. Connect the eguipment shown in Figure 3-11.
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HP B753D He 87530
NETWORK ANALYZER OFTION Q7%

i

@ag

29 [(ypnaa
= - Baao
Eomoanns
e SSnnge
© ooog .
mom oo l :
| gE 280 || I
[3
i I -

l——] 1

FORT S BORT

SR

it Rl

BT
Lome b

LOW PASS FILTER

P FILTER
ADAPTER ADAPTER LOW PASS

ADAPTER ADAPTER

Figure 3-11.
Setup for Cavity Oscillator Frequency Correction Constant Routine

2. Press (PRESET ) (SYSTEM]) SERVICE MENU TESTS EXECUTE TEST YES.

During this adjustment routine, vou will see several softkeys:

CONTINUE sweaeps the current (requency spar; vou may
press it repeatedly for additional sweeps ot the
current frequency span

HEXT sweeps the next frequeney span (2 MEz higher)

SELECT cnters the valug of the marker (which vou have
placed on the spur) and exits the routine

ABORT exirs the routine

3. Press CONTINUE to sweep the first frequency span three times. Each new
span overlaps the previcus span by 5 MHz {the cemer frequency increases
by 2 MHz; the span is 5 MHz). Therelore, anything visible on the right halt
of the screen of one sel of sweeps will appear on the left half or center of
the screen when you press NEXT .
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4 Press NEXT repeatediy. Wateh the trace on each sweep and (ry 10 spot the
rarget spur. With the filter, the 1arget spur will be one of two obvious spurs
isee Figure 3-12). Without the filter (not recommended), the target spuy
will be one of four or five less distinet spurs as shown in Figure 3-13 and
Figure 3-14. When the conter frequency inereases 1o 2894.999 Mz, and
you have not “selected™ the 1arget spur, Cav Osc Cor FAIL will appear on
the display,

t9 mdr 199E 10024 oo

LRl B 123 MA@ [ ] HEF -u'! gk i =g .BH4 dE
IPEI T ) [ an3 £31 afs g
H : | ! |
i - ....'_;
i !
. i i
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3
! 1
| i
: . i i
I i L L T
H i i !
| I ! | : |
i ; ;
; N i
i 1 { H
! b :
CEMTER B3I G0 840 Hee LN T ouns ngw Mz

Figure 3-12. Typica! Display of Spurs with a Filter

Spur Search Procedure with a Filter

- Press EXECUTE TEST YES CONTIHUE and the other softkeys as required in
observe and mark the target spur. The target spur will appear 10 the right
of a second spur, similar 1o Figure 3-12.

#. Rotate the front panel knob 1o position the marker on the spur and then
press SELECT .

~1

. Observe (he analyzer Tor the results of this adjustment routine:

m If the analvzer displays Cav Osc Cor DONE. vou have completed this
procedure,

m [f the analyzer does not display DONE, repeat this procedure,

m If the analyzer continues not 1o display DOKE, refer 10 the “Source
Troubleshooting” chapter,
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Spurs Search Procedure without a Filter

8. Press EXECUTE TEST YES CONTINUE and the other snltkeys as required 1o
observe and mark the Largel spur.

8. The target spur will appear in many variations. Often it will be difficult to
identily positively; oeeasionally it will he nearly impossible (0 identify. Do
net hesitate to press CONTINUE as many times as necessary to thoroughly
ingpect the current spatt.

The target spur usually appears as one of a group of four evenly spacod
spurs as in Figure 3-13. The target spur is on the right most spur {fourth
iram the left). On any particutar sweep, one, any, or ali of the spurs may be
large, small, visible, invisible, above or below the reference line.

13 HAr IRAR 3w LG 1@
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i ! i
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1 ! 1
: 1 ; T
i 1 i
Hi i ) i L .
1 i H B
| ;
. bt - ,
: :I N H
|
i
1 H
i
i
PV SO SO
i . ST VN i :
CEMTER 2 B3 Udc 292 HM: ET S uow ot HHS

Figure 3-13. Typical Display of Four Spurs without a Filter

On vecasion the largest spur appears as one of a group of five evenly spaced
spurs as shown in Figure 3- 14, The targel spur is again rthe fourth from the left
(ot the fifth) right-most spur).
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Figure 3-14. Target Spur Is Fourth in Display of Five Spurs

Figure 3 15 shows another variation of the hasic four spur pattern: some up,
some down, and the target spur tself almost indistinguishable.
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Figure 3-15. Target Spur Is Almost Invisible

10. Rotate the front panel knob 1o position the marker on the target spur, Then
press SELECT and observe the analyzer for the results of the adjustment
routine:

m [I the analvzer displays Cav Osc Cor DONE, you have complered rhis
procedure,

m 1f the analyzer displays FAIL, reler to “Source Troubleshooting.™
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Serial Number Correction Constants (Test 55)
Aunclyzer warm-up time; 5 minutes.

This procedure stores the analyzer serial number in the A8 CIPL assembly
EEPROMs.

Caution Perform this procedure ONLY if the AD CPL assembly has boen
replaced.

i. Record the ten character serial number that is on the HP 87550 rear panel
identification label.

2. Press (PRESET) DISPLAY MORE TITLE ERASE TITLE 1o erase the HP logo.

3. Enter the serial number by rotaling the front panc! knob to position
the arrow below ecach character of the instrument serial number, and
then pressing SELECT LETTER 1o enter each letter. Entor a total of ten
characrers; four digits, onc letter, and five final digits.

Press BACKSPACE if you mude a4 mislake.

4. press DONE when you have finished entering the titie,

Caution You CANNOT correet mistakes after vou perform step H, unless
yvou contact the factory for a clear serial number keyword.
Then you must perform the “Options Corcection Constants”
procedure and repeat this procedure,

5. Press (3YSIEM) SERVICE MENU TESTS EXECUTE TEST YES.
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. Observe the analyzer lor the resulis of the routine:

m If the analyzer displays the message Serial Cor DONE, vou have
completed this proceduro,

m [T the analvzer does not display DONE, then either the serial number that
vou entered in steps 3 and 4 did not mateh the required format or g serial
number was already stored. Check the serial number recognized by the
analyzoer:

& Press (PRESET) (SysTEmM) SERVICE MENU FIRMWARE REVISION,

b, Look for the serial number displaved on the analyzer sereen.
¢. Rerun rhis adjustment tost.

m Il the analyzer continues Lo fail this adjustment routine, contact vour
nearest [11* Sales and Service Office. Refer to Chapter 15,
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Option Numbers Correction Constants (Test 56)

This procedure stores instrument option(s) information in A9 CPU assembly
EEPROMs. You can also use Lthis procedure (o remove a serial number, with the
unique keyword, as referred 1o in “Serial Number Correction Gonstant,”

1. Remove the instrument 1op cover and record the keyword label{s) that are on
the display assembly. Note thal cach keyword is for EACH option installed in
the instrumoent.

m Il the instrument does not have a label, then contact your nearest
Hewlett-Packard Sales and Service Office. Refer to Chapier 15, Be sure to
include the tull serial number of the instrument.

2. Press (PRESET ) (DiSPLAY) MORE TITLE ERASE TITLE.

3. Fnter the keyword by rotating the fronn panel knob to position the arrow
below cach character of the keyword, and then pressing SELECT LETTER 1o
enter each letter.

Press BACKSPACE if vou made a mistake.

4. Press DONE when yvou have finished entering the title,

Caution o not conluse “1™ with “17 or *07 with *0" (zero).

T Press (S¥sTEM) SERVICE MENU TESTS (e)(x1) EXECUTE TEST YES.

6. Observe the analyzer lor the results of the adjustment routine:

m If the analvzer displays Optien Cor DONE. you have completed this
procedure.

m If the analyzer has more than one option, repeau steps 2 through 5 (o
install the remaining options,

m Il the analyzer displays Option Cor FAIL, check the keyword used in step
3 and mako sure it is correct. Pay special attention to the Ietters “I7 or 07,
the numbers “17 or “0" (zero). Repeat this entire adjustment test.

m If the analyzer continues to fail the adjustment rouline, contag your
nearest HP Sales and Service Office. Reter o Chapler 15,
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Calibration Kit Default Correction Constants (Test 57)

This internal adjustment test writes defacht calibration kit definitions (device
mudel coefficients) into EEPROM s,

L. Press (PRESET) (SYSTEM) SERVICE MENU TESTS EXECUTE TEST YES.

Z. Ubserve the analyzer for the results of the adjustment routine:

m {{ the analyzer displays Cal Kit Def DONE, press (PRESET ). and you have
completed this procedure,

m I the analyzer does not display DOVE, contact vowr nearcst 1P Sales and
Service Office.
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Initialize EEPROMs (Test 58)

This service internal test performs the lollowing funclions:

B destroys ail correction constants and all un-protected options
® initializes certain EEPROM address Iocations 1o zeroes
m replaces the display intensity correction constants with default values,

Noie This routine WILL NOT alter the serial number or Options 002,
006 and 010 correction constants.

1. Pross (PRESET J{S¥sTEm) SERVICE MENU TESTS EXECUTE TEST YES.

2. Restore the analyvzer options in the EEPROMs;

m If vou have the correction constants backed up on a disk, perform these
steps:

a. Place the disk in the analyzer disk drive and press
SELECT DISK INTERNAL DISK.

b, Use the front panel knob 10 highlight the filename 1hat represems your
serial number.

¢. Press RETURN RECALL STATE (PRESET).

m Il you don't have the correction constants backed up on a disk, run all the
internal service routines in the following order:

21 Display Intensity (Test 49)

21 Source Default Correction Constanis (Test 44}

2 Source Pretune Gorrection Constants (Test 45)

o Analog Bus Correction Constants {Test 46)

2 Source Pretune Correction Constants (Test 48)

i Calibration Kit Delault Correction Constants {lest. H7)

o ADC Offsel Correction Constants {Tost 52

= RF Qutput Power Correction Gonstants (Test 47)

= Sampler Magnitude and Phase Correction Constants (Test 50)

= Cavity Oscillator Frequency Correction Constants (Test 54)
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EEPROM Backup Disk Procedure
Required Equipment and Tools

3.5-inch Floppy Disk ... ... e e o HP B21G2A (Box of 1)
Antistatic Wrisl Strap . .. ..., ... . . P PN 9300-1367
Anlistatic Wrist Strap Cord ... ... ... HP PN 9300-0980
Static-control Table Mat andg Larth Ground Wire .. ... [P PN 9300-0707

The correction constants, that are unique 1o your instrument, are stored in
ELPROM on the A9 controller assembly. By creating an EEPROM backup disk.
vou will have a copy of all the correction constant data should vou need to
replace or repair the A9 assembly.

[. Insert a 3.5-inch disk into the analyzer disk drive.
2. I the disk is not [ormatied, follow these steps:

. Press (SAVE/RECALL) FILE UTILITIES FORMAT DISK

b, Seleet the Tormal 1ype:

B Ty formar a LIF disk, select FORMAT:LIF .
® Ty formal a DOS disk, select FORMAT :DOS .
C. Press FORMAT INT DISK and answer YES at the query.

3. Press (VSTEM) SERVICE MENU SERVICE MODES MORE STORE EEPR ON
SELECT DISK INTERNAL DISK RETURN SAVE STATE.

The analyzer creates a default file “"FILEO™, The filename
appcars in the upper left corner of the display. The file type
“ISTATE({E)" indicates that the (ile is an insirument-siale with

Note

4. Press FILE UTILITIES RENAME FILE ERASE TITLE. tJse the front panel

knob and the SELECT LETTER sofikey (or an external kevboard) to rename
the file “FILEOQ” TO “N12345" where 12345 represents the last 5 digits of the
instrument’s serial number, (The first character in the filename must be a
letter.} When vou are finished renaming the file, press DOUNE .
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o,

Wrile the following information on the disk label:
m analvzer serial number
m today’s date

m “ELPROM DBackup hsk”

How 0o Retrieve Correction Constant Data from the EEPROM
Backup Disk

I.

2

3.

Insert the “EEPROM Backup Disk™ into the TTP 875400 disk drive.

. Make sure the A9 CC jumper is in the ALTER position.

Press SELECT DISK INTERMAL DISK . Use the (ront panel
knob to highlight the file “N12345" where N12345 represents the [ile name of
ihe EEPROM data for the analyzer, On the factory shipped EEPROM backup
disk. the filename is FILLE],

- Press RETURN RECALL STATE o down load the correction constants data

into the instrument FEPROM s,

Porform “Scerial Number Correction Constants (Fest 55)," and, if applicable.
“Opion Numbers Correction Constant (Test 56].7

. Press and verify that good data was transferred 1o EEPROM by

performing a simple measurement.

. Move the A9 CC jumper back to its NORMAL position when yvou are done

warking with the instrument,
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Vertical Position and Focus Adjustments

Required Equipment and Tools

Non-Conductive Flat Head Serewdriver, 2-inches ... TP YN 8830-0024
Antistatie Wrist Strap ... . HP P/N 9300- 13067
Antistatie Wrist Strap Cord .0 00 o000 - HP PN 8300-0980
Sraric-control Table Mat and Earth Ground Wire HP PN G300-07097

Analyzer warwe-up Lome: 30 minotes,

LIse this procedure to adjust the vertical pasition and focus of the analyzer color
display.

Caution These are the only display adjustments. Any other adjustments
to the color display wili VOID the warranty,
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Vertical Adjustment Procedure

1. Remove the left-rear humpers and left side panel,

Figure 3-16. Vertical Position and Focus Adjustment Locations

2, Inserl the fial head serew driver into the vertical position hole,

3. Adjust the contral until the softkey iabels are aligned with the softkeys,

Focus Adjustment Procedure

4. Use the screw driver in step 3 (0 adjust the Focus until the display has the
most readability.
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Display Degaussing (Demagnetizing)
Required Equipment and Tools

Any CRT Demagnetizer or Bulk Tape Eraser

Antistatic Wrist Strap .. ... . HP P/N 8300-1367
Antistatie Wrist Strap Cord ... .. S HEP YN 8300-089810)
Static-control Table Mat and Earth Ground Wire .. HP PsN 89300-0747

As with all color monitors, the display is very susceplible to external magnetic
fields. These fields can originate from many sources, including unshielded
motors, metal frame tables, and from the earth itsell. The usual symptom is a
discoloration or slight dimming ol the display usually near the top left ecamer of
the display. ' this problem is observed, remove the device causing the magnetic
lield.

In extreme cases, a total color shift may be observed: lTor example, & trace that
was red may shift 1o green. This does nol indicate a problem with the display; it
is characieristic of all color displavs.
in countries that use a H0 Hz, some 10 Hz jitiers may be noticed.
F.I0 the display becomes magnetized, or it color purity is & problem, cyele

the analvzer powoer several times. Leave the instrument off for at least 15

sceonds before turning it on. This will activate the automatic degaussing
eircuitry in the display.

(8%

. I the display color purity is still a problem. you must use a commercially
available demagnetizer (either a CRT demagnetizer or a bulk tape eraser).
Follow the manufacturer's instructions keeping in mind of the following.
m At the first pass, do NOT place the demagnitizer eloser than 4 inches

(10 em} from the face of the display while demagnetizing the display.

s Al the second pass, (il you did not completely demagnetize the display),
move the demagnitizer to a slightly closer distance until the display is
demagnetized.,

Caution If you apply an excessively strong magnetic field to the display
face, vou can permanently destroy the display.
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Fractional-N Frequency Range Adjustment

Required Equipment and Tools

Not-metallic Adjustment Tood . o0 o 00 o [P "IN 8830-0024
Anlistatic WrIst Strap ..o HE PN 93001367
Antistatic Wrist Strap Cord .00 . e e S ... .. HP PN 9300-0880
Static-control Table Mat and Earth Ground Wire . . HP PAN 93060-0797

Analyzer warm-up Dme: 30 minuafes,

This procedure centers the fractional-N VOO (voltage conurolled oscitlator) in ils
tuning range 1o insure reliable operation of the instrument,

l. Remove the right-rear bumper and right side cover.

2. Press (PRESET) (DISPLAY) DUAL CHAN ON SERVICE MENU
ANALOG BUS OF (MENU) NUMBER of POINTS COUPLED CH OFF .

3. Press (START) (36) (M) (5T6P) (66.75) (M7) (MENU) SWEEP TIHE
ANALOG IN Aux Input o observe the “FN VOO Tun”

voltage,

4. Pross MORE REAL REFERENCE VALUE to
set and seale channel 1. Press 10 set the marker ta the far right of
the graticule.

5. Press (CHAN 2) (MENU) CW FREQ SWEEP TIME k/m)
(MEAS) ANALOG IN Aux Input i) 1o observe the “FN VGO Tun”
voltage.

B. Press (FORMAT) MORE REAL REFERENCE VALUE (6.77) (x1)

(MARKER]) (&) (ik/m) to set channel 2 and its marker.

ol

-1

- Adjust the “FN VOO TUNE” (see Figure 3-17) with a non metallic tool so
that the channel 1 marker is as many divisions above the reference line as
the channel 2 marker is below it. {(See Figure 3-18.)
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Figure 3-18. Fractional-N Frequency Range Adjustment Display
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B. To fine-tune this adjusiment, press CH FREQ
SERVICE MENU ANALGG BUS ON S3ERVICE MODES FRACH TUHE ON to ser
TRAC XN TUNE? 10 20.2 MIz

), Press (MEAS) ANALOG IN Aux Input {29) (x1) (MARKER) (FORWAT) MORE REAL
REFERENCE VALUE (7) (:1).

10, Observe the analbyzer for the resulis of this adjustmment:

s {f the marker value is less than 7, vou have complieted this procedure.

m Il the marker value is greater than 7. readjust “FN VCO ADJ" 10 7.
Then perform steps 2 o 10 1o conlirm that the channel 1 and channel 2
markers are still above and below the reference line respectively.

m [f you cannol adjust the analyzer correctly, replace the Al4 board
assembly,
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Frequency Accuracy Adjustment
Required Equipment and Tools

Spectrum Analyvzer ... L [P 85631
RE* Cable, 500 Type-N, 24-inch ... ... . . .. ... ... 1P P/N 812(-4781
Non-metallic Adjustment Tool . . e oo o TP PN BERO-D024
Antistatic Wrist Strap ..., ... ... ... .. . HP P:N 9300-1367
Antistatic Wrist Strap Cord ... .. ... ... HP PN G300-0080
Static-control Table Mal and Earth Ground Wire . ... . I[P PN O300-0787

Additional Required Equipment for 500 Analyzers

Adapler APC-7 to Type-N(D) ... ... L 1P 11525A
Additional Required Equipment for 750 Analyzers

Minimum Loss Pad ... o o o HP TIRG2R
Anaiyzer warm-wp time: 30 minutes,

This adjustment sets the VOXO (voltage controlicd erystal oscillator: frequency
1o maintain the instrument’s lrequency accuracy.

. Remove the upper-rear bumpers and analyzoer 1op cover

2. Connect the equipment as shown in Figure 3-19,
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Figure 3-19. Frequency Accuracy Adjustment Setup

Note Make sure that the spectrum analvzer and network analyzer
references are NOT connecied.

For Option 1D5 Instruments Only: Remove the BNC 10 BNC jumper
that is connecied between the “EXT REFT and the 10 MHz Precision
Relerence,” as shown in Figure 3-21,

4. Set the spectrum analyzer measurement parameters as follows:
(FREQUENCY) (G/n}(or for Optien 006)

{AMPLITUDE) REF LVL

9+ On the HP 8753D, press CW. FRER {or {5.9) (G/n) for
Option 006).

|
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0. No adjustment is required when the spectrum analyzer measures
2.8 GILz 450 kllz or 5.8 Glz £50 kilz for Option 004, Otherwise, locale the
A12 assembly (red extractors) and adjust the VOXO ATY (see Figure 3-20)
Tor a spectrum analyzer center frequency measurement ol 430 1z,

7. Replace the Al2 assembly il you are unable to adjust the frequency as
specilicd. Repeat this adjustment rest,

Figure 3-20. Location of the VCX0O ADJ Adjustment

HP 8753D with Option 1D5 Only

8. Connect the BNC 10 BNC jumper between the "EXT REF™ and the “10 Mz
Precision Relerence” as shown in Figure 3-21.

9. Use aflat-head serewdriver to remove the serew that covers the precision
frequency adjustment as shown in Figore 321, Insert a narrow screwdriver
and adjust the precision Trequency reference potentiometer for a spectruam
analyzer conter frequency moeasurement ol =6 1z,

Note You may have Lo adjust the frequency 100 Hz 1o 250 Hz from
the intended frequeney (either higher or lower), Then replace
the analyzer covers and wait 1) (o 15 minutes before vou check
the cenler Trequency,
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Figure 3-21, High Stability Frequency Adjustment Location

1 Replace the AZ26 board assembly i yvou cannot adjust tor a cealer (reqgueney
megsurement of a6 Hz,
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High/Low Band Transition Adjustment

Required Equipment and Tools
Non-metallic Adjustmenm Tool ... .. ... ... . ... TP N 8R30-0024

Anelyzer warie-ap me: 30 minutes,
! s

This adhustment centers the VOO (voltage controlled oseillator) of the A2
reference assembly for high and low band operations.

1. I'ress (PRESET ) {SYSTEM) SERVICE MENU ANALOG BUS ON (START) (1) (v/z2)
STOP) (/0 1o observe part of both the low and high bands on the analog
bus,

. Press (MEAS) ANALOG IN Aux Input MORE REAL

DATA--MEM DATA-MEMORY 10 subiract the ground voltage from the nexi
measurement.

3. Press (MEAS) ANALOG IN Aux Input (33} (1) (MARKER) (1) (M/z).

4. Press and observe the YCO runing trace:
w Lf the lelt half of trace = 0 = 1000 mV and right half of rrace = 10 10

T

200 mV higher (one 16 two divisions, see Figure 3227 no adjustment is
NeCESSary.

g™

m [ the adjusiment is necessary, follow these steps:

a. Adjust the VOO tune (see Figure 53-23) 1o position the left half of the
trace 1o () +1205 mV. This is a very sensitive adjustment whers the tpace
coulid easily go off of the screen,

b Adjust the HBLB (sce Figure 3-23) 10 position the right hall ol the race
125 to 175 mV (ahout 1 1o 1.5 divisions) higher than the lel half.

m [lefer to “Source Troubleshooting”™ if you cannot perform the adjustrment.
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Figure 3-22, High/Low Band Transition Adjustment Trace

Figure 3-23. High/Low Band Adjustment Locations

Adjustments and Correction Constants  3-55

www.valuetronics.com



Fractional-N Spur Avoidance and
FM Sideband Adjustment
Required Equipment and Tools

Spectrum Analyzer ... 0 L
HI-{B Cable .. -
RF Cable 309, Type-N, 24-inch ... ...... .. e

Cable, 500 Coax, BNC (m)to BNC (m) .. ... ... ... .. . . .
~ HP PN 8830-0024
O HEP PYN 9300 13067

Non-metallic Adjustment Tool
Antistatic Wrist Strap e
Antistalic Wrist Strap Gord .. ... L o
Static-control Takle Mat and Earth Ground Wire . .
Additional Required Equipment for 500 Analyzers
Adaper APC-Tto Type NIty o0
Additional Required Egquipment for 751! Analyzers
Minimum Loss Pad ..o o000

Analyzer warm-up time: 30 minutes,

e HP 8563E
CCHPLO8SEATACAD

HP PN 8120-4781
.. HP 10503A

HP PN 9300-0980

CHP PN 9300-0797

P FIBSZE

This adjusiment minimizes the spurs caused by the API {analng phase
interpolator, on the fractional N assembly) circuits, Tt also improves the

sideband characteristics,

3

1. Conneet the equipment as shown in Figure 324,

2. Make sure the instrumems are set to their default TIP-TR adedresses:

1TP 87531 = M, Spectrum Analyzer - 18,
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HP #7530
NETWORK AMALYZER

HF BSE3E
SPECTRUM ANALYZER

=]
-]
EEEEELY Rp

3

HF 87530
QRTION Q75

. HP BSG3E
err 2o - § SPECTRUM ANALYZER

Figure 3-24,

Fractional N Spur Avoidance and FM Sideband Adjustment Setup

3. 8ct the spectrum analyzer measurement parameters as follows:

Reterence Level
Resolution Bandwidih
Center Prequency
Span

www.valuetronics.com

0 dBm

100 Iz
676.145105 MIlz
2.5 kHz»
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4. On the 1P 875313, press (PRESET) (MENU) CW FREQ (676 045105) (M7u).

D Adjust the 100 kHz (R77} for a null (minimum amplitude) on the spectrum
analyzer. The minimum signal may, or may not, drop down into the noise
floor.

Figure 3-25. Location of API and 100 kHz Adjustments

6. On the spectrum analyzer, set the center frequency for 676 051105 M1z,
On the HP 8753D, press CW FREQ (676.048105) (M/ 1)

8. Adjust rhe APH(R35) for a null (minimum amplitude) on the spectrum
analyzer

=1

4. On the spectrum aralyzer, set the center frequency for 676007515 Mifz.

18, On the HP 87530, pross CW FREQ (8r6004515) (M/zL).

T Adjust the APIZ2 (R43) for a null iminimuom amplitude) on the spectrum
analyzer,

12, On the spectrum analvzer, set the centoer frequency Tor §76.003450 My,

L3, On the HP 8753D, press CW FREGQ (676.00045) (/1)

14, Adjust the APL3 {R45) for a null {minimum amplitude) on the spectrum
analyzer.
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15, On the spectrum analyzer, set the center lrequency Tor $76,003045 Mz,
16, On the ITP 87531), press CW FREQ (W77

7. Adjust the APT4 (R47) for & null {minimum amplitude) on the spectrum
analvzoer.

In Case of Difficulty

L8, If this adjustment can not be performed satistaciorily, repeal Lhe entire
procedure. Or else replace the A3 board assembly.
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Source Spur Avoidance Tracking Adjustment

Required Equipment and Tools
BNC Alligaror Clip Adapter . . o HP PN 8120-1202
............................................ 1P PN 8120 1844
oo CHP PN 8300-1367
HT PN 9300-09%0)

DBNC Lo BNC Cable
Antistatic Wrist Strap ... ... C
Antistatic Wrist Seeap Gord 000 L0
Statie-contrnl Table Mat and Farth Ground Wire ... ... [P /N 9300-0797

Anittlyzer warm-wp time: 30 minutes,

This adjustment optimizes tracking between the YO (YIG oscillator) and the
cavity oscillator when they are frequency offset to avoid spurs. Optimizing

YO-cavity oscillator tracking reduces porential phase locked loop problems.

1. Maice the adapter to the BNC cable and connect the BNC connector end (o
AUX INPUT on the 1P 87531 rear panel. Connect the BNG comer conductor

alligater-clip to A1l TP10 (labeled & ERR); the shicld clip to AT1 TP (GNID

as shown in Figure 3-26.

Figure 3-26. Location of A1l Test Points and A3 CAV ADJ Adjusiments
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[

. Pross (PRESET) [CENTER) (174} (SPAN) (W7 2).

3. Press (5vaTeM) SERVICE MENU ANALOG BUS ON
AMALOG IN Aux Input (11)(x1).

4. Press MORE REAL (SCALE REF)(16) (k/m) MARKER-REFERENCE .

3. Observe the phase lucked loop error vollage:

m If "Spikes™ are not visible on the analyzer display (see Figure 3-27): no
adjustment is necessary,

m If “Spikes” are excessive (see Figure 3 270 adjust the CAV ADJ
potentiometer {(see Figure 3-2467 on the A% source bias assembly to climinate
the spikes.

m If the “Spikes™ persist, refer 1o the “Source Troubleshooting” chapler

N MK R 16ml/ REF ~7280 ml 1~T2W0% mU G ALK Fe 1WA REF ~7260 ™l 172805 mi
£=300q o0 | T Iy )
Ll

4
hlndos s o aro vl andand | rﬂ
il
I
GENTER  HOQDOD 00O WHr 5PN GO0 Q00 MZ CENTER  NOOMOG OO0 Mr SPAN 000 DG M2
a) Acceptable b} Excessive

s5g637s

Figure 3-27, Display of Acceptable versus Excessive Spikes
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Constants
Anadyzer werm-up Time: None,

This procedure stores the instrument’s unprotected option(s) information in A9
CP17 assembly EEPROAMs,

f. Make sure the AD CC jumper is in the ALT {ALTER] position.

2. Record the installed oprions that are printed on the rear panei of the
analyzor.

3. Press SERVICE MENU PEEK/POKE PEEK/POXE ADDRESS .

4. Refer to the table below tor the address of cach unprotecied hardware
option. Fnter the address (or the specilic installed hardware option that
neoeds Lo be enabled or disabled. Follow the address entry by POKE 771 (x1).

® Pressing PAKE (1) (x0) after an entry enables the aption.

® Pressing POKE after an entry disables the option.

Hardware | PEEK/POKE
Options Address
b5 5243250
0t 2432585

3. Repeat steps 3 and 4 (or all of ihe unprotected options 1That you want 1o
enable.
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3. Afler vou have entered all of the instrumeni’s hardware options, press the
lollowing koys:

SERVICE MENU FIRMWARE REVISION

=1

. View the anatyzer display tor the listed options.

. When vou have entered all ol the hardware options. return the A8 CC
Jjumper 1o the NRM {(NORMAL) position.

), Perform the “ERPROM Backup Disk Procedure™ located on pagoe 5-42.
In Case of Difficulty

If any of the installed options are missing (rom the iist, return (o step 2 and
reenter the missing option(s).

¥
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Sequences for Mechanical Adjustments

The network analyzer has the capability ol automating 1asks threugh a
sequencing function. The following adjustment sequences are available through
InterNet,

& [ractional-N Frequeney Range Adjustment
= High/Low Band Transition Adjustmen,
w Fractional-N Spur Avoidanee and FM Sideband Adjustment

How to Load Sequences from Disk
. Place the sequence disk in the analyzer disk drive,

2, Pross SYSTEM CONTROLLER MORE
LOAD SEQUENCE FROM DISK READ SEQUENCE FILE TITLES .

3. Select any or all of the following sequence Jiles by pressing:

B Seleer LOAD 3EQ APTIADJT if vou want to load the file for the “Fractional-N
Spur Avoidance and FM Sideband Adjustment.”

B Select LOAD SEQ HBLBADJ if y¥ou want to load the file for the “ITigh:Low
Band Transition Adjustment,”

8 Select LOAD SER FNADI and LOAD SEQ FHCHX if vou want to load the files
for the “Fractional-N Frequency Range Adjustment.”
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How to Set Up the Fraétional—N Frequency Range
Adjustment

I. Remove the right-rear burmpers and right side cover. This exposes the
adjustment location in the sheet metal.

=

Proess {PRESET) SEQUENCE X FNADJ (where X is the sequence number),

4. Adjust the *FN VCO TUNE" with a non-metallic tool so that the channel 1
marker is as many divisions above the reference Hne as the channel 2 marker
s helow it

4, Press {PRESE:) SEQUEHCE X FNCHK (where X is the sequence number),
s If the marker value is <7, yvou have completed this procedure.

m If the marker value is =7, readjust “FN VCO THUNE" 10 7. Then repeat
steps 2.3, and 4 to conlirm hat the channel 1 and channel 2 markers are
still above and below the relerence line respectively.

How to Set Up- the H.igh/Low Band Transition
Adjustments

L Press {PPESET) SEQ X HBLBADJ {where X is the sequence aumber).
2. Observe the VOO uning irace:

m If the left half of trace = 0£1000 mV and right half of
trace = 100 1o 200 mV higher (one to 1wo divisions): no adjusiment is
NEeCessary.

m [f the adjustmoent is necessary, follow these steps:

a. Remove the upper-rear bumpoers and Lop cover using & TORX
screwdriver,

b, Adjust the VOO tune {A12 C85) to position the left hall of the trace
1o 02125 mV. This is a very sensitive adjustment where the trace could
easily go oft ol the screen,

. Adjust the HBLDB (A 12 R6R) to position the right half of the trace
125w 175 mV (about 1 w 1.5 divisions) higher than the left hall.
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m Refer (0 “Source Troubleshooting” if vou cannot perform the adjustment.

Howto Set Up the Fractional-NmSpur Avoidance and
FM Sideband Adjustment

L. Press SEQUENCE X APIADJ (where X is the sequence number),

2. Remove the upper-rear corner bumpers and (the top cover, using 5 TORX
serewdriver

3. Follow the dircctions on the analyzer display and make all of the API
adjustments,

Sequence Contents

Sequence for the High/Low Band Transition Adjustment
—Sequence HBLBADT sets the hi-band to low band swilch poind.--

PRESET
SYSTEM

SERVICE MENTI

ANALOG BUS ON

START 11 M
STOP 21 M
MEAS
. ANALOG IN 22 x1 {A12 GNI);
DISPLAY

DATA = MEM

DATA -~ MEM
MEAS

ANALOG IN 23 x1 (VOO TUNE)
MKR 11 M
SOCALE/REF (1 x1
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Sequences for the Fractional-N Freguency Range Adjustment
—Seguence FNADT sets wp A4 (FRAC N [hgital) VOO —

DISPLAY
DUAL CHAN ON
SYSTIEM

SERVICE MENU
ANALOG BUS ON
MENT]
NUMBER OF POINTS 11 x1!
COUPLED CITAN OFF
START 36 Mo
STOP 60.75 Miu
MENU
SWEEP TIME 12.5 k/m
MLEAS
_ ANALOG IN 29 x| (FN VCO TUN)
SCALEREF 0.6 x1
REF VALUE -7 x!
MKR
C1 2
MENU
CW FREQ 31.0001 M
SWEEDP TIME 12.375 k/m
MEAS
- ANALOG IN 29 x1 {FN VCO TUN)
SCALEMEEF .2 xi
RIEF VALUE 8.77 xJ
MKR 6 k/m

—Sequerice FNCHEK checks the VOO adjustimend. -

MENL
CW FREQ 1 Gn
SYSTEM
SERVICE MENU
ANALOG BUS ON
SERVICE MODES
FRAC N TUNE ON
MEAS
ANALOG IN 20 x1
MKR
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SCALE/RER
REEF VALUE 7 x1

Sequences for the Fractional-N Avoidance and

FM Sideband Adjustment
—Sequence APIADT seis wp the frociional-N AP spury adiustments. —
TITLE
SP 26K
PERIPHERAT, TTPIIR ADDR
18 x1
TITLE T PERIPHERAL
WAIT x
0 xl
TITLE
AT 0DB
TITLE TO PERIPHERAL
WAIT x
0xl1
TITLL
S REFLONITZ
TITLE TO PERIPHERAL
WAIT x
O x)
TITLE
CF 676, 14510507
TITLE TO PERIPHERAI,
WAIT %
0 xl
CW FRREGQ)
G76.045100M/u
TITLE
ADJ ALS TOOKHYZ
SEQUENCE
PALSE
TITLE ST
CF 67084816507,
TITLE TO PERIPITERAL
WATT x
0 x1
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TITLE

ADJ A18 APH
SEQUENCE
PAUSE
TITLE

CF 676.007515M7
TITLE T¢ PERIPHERAL
WAIT x

0 x1
CW FREQ

676.0045 15¥ u
TITLE

ADJ A13 API2
SEQUENCE,
PAUSE
TITLE

CF 676.003460M7
TITLE TO PERIPHERAL
WAL x

0%l
CW FREQ

376.000450M/ u
TITLE

ADJ A13 APIS
SEQUENCE
PAUSE
TITLE

CF 676.003045M7
TITLE TO PERIPHERAL
WAIT x
0 x1
CW FREQ

576.000045M/u
TITLE
ADJ A13 AP

Adjustments and Correction Censtants  3-69

www.valuetronics.com



www.valuetronics.com



Start Troubleshooting Here

The inlormation in this chaprer helps you:
m {dentily the portion of the analyzer that is at fauls.

m Locale the specific troubleshooting procedures to identily the assembly or
peripheral at fault.

1o identily the portion of the analyzer at Tault, follow these procedures:
Step 1. initial Observations
step 2. Operator’s Check
Srop 4. HI-IB Svstems Check

Step 4. Faulty Group lsolation
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Assembly Replacement Sequence

The following steps show the scquenee 1o replace an assembly in an 11 8753D
nerwork analyzer.

1.

Identify the fauity group. Refer 10 Chapter 4, “Start Troubleshooting Ilere.”
Follow up with the appropriate troubleshooting chapter that identifios the
fauliv assembly.

. Order a replacement assembly. Reter wo Chapter 13, “*Replaceable Parts ™

. Replace the faulty assembly and determine what adjusiments are necessary,

Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

Perform the necessary adjustments, Refer to Chaplor 3, * Adjustments and
Correction Constants.”

Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Toests,”

Having Your Analyzer Serviced

The HP 87531 has a one year on-site warranty, where available, IF the anatyzer
should tail any ol the following checks, call vour local HP Sales and Service
office. A customer engineer will be dispatched 10 service your analyzer on site.
II' & customer engineer is not available in your area, T'ollow the steps below 10
send vour analvzer back o HP for repair.

L

[N

Choose the nearest HP service center, (A Lable listing of Hewlett-Packard
Sales and Service offices is provided al the end of this guide.}

include a detailed description of any failed rest and any error message.

. Ship the analyzer, using rthe original or comparable anti-static packaging

materials.
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Step 1. Initial Observations

Initiate the Analyzer Self-Test
1. Disconnect all devices and peripherals from the anaivzer,
2. Switch on the analyzer and press (PRESET )

3. Warch for the indications shown in Figure 4-1 to determine if (he analyzer is
aperiating correetly,

Figure 4-1. Preset Sequence
If the Self-Test Failed
I. Check the AC line power to the analyzer,
2. Check the fuse (rating listed on rear panel, spare inside holder).

3. Check the line voliage setfing {use small screwdriver to chango).

4. If the problem persists, reler (o “Step 4, Faulty Group lsolation.”
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Ste.p 2. Operator’s Check

This procedure verifies with 80% confidence that the analyzer is functioning
properiy.

Equipment

Short termination S Cpart of the HP B5051B calibration kit

Procedure

L. Conneer a short 1o port 1 of the analyzer as shown in Figure 4-2.

2. Press (PRESET) (SYS1em) SERVICE MENU TESTS EXTERNAL TESTS
EXECUTE TEST .

3. Follow the prompis shown on the analyvzer display then press CONTINUE .

4 Press EXECUTE TEST, follow the prompis shown on the analyzer display,
and then press CONTINUE .

Figure 4-2. Operator’s Check Setup
If the Operator’s Check Failed
If the analyzer tailed both checks, run the test again using a different short
w H both tests pass, examine the original short for damage,
o If either test lailed, go to swep 2.

If the analyzer fails onily one check, remove the botlom cover and check tor
loose or damaged semi-rigid cables in the test set assembiy.
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Step 3. HP-IB Systems Check

Check the analyzer's [IP-IB [unciions with a kxeoien working passive peripheral

{such as a plotter, printer, or disk drive).

1. Conneet the peripheral to the analyzer using a good HP-IIB cable..

2. Press SYSTEM CONTROLLER Lo enable the analyzer to conmrol the
peripheral.

4. Then press SET ADDRESSES and the appropriate softkeys to verity that the
device addresses will be recognized by (the analyzer, The Cactory defaull
addresses are;

Device HI*-TR Address
HE 873D L[4
Plotter port — 1P-1B 3

Printer port. - FIP-I1

Drisk fexternal) 1 o]
i
Conroller 21
Power meter - HP-1B b
Note You may use other addresses with two provisions:

m Each device must have its own address.
@ The address set on each device must mateh the one
recognized by the analyzer {and displayed).

Peripheral addresses are olten set with a rear panet swirch.
Refer 10 the manual of the peripheral 1o read or change its
address,
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If Using a Plotter or Printer

b,

o

Fnsure thai the plotier or printer is set. up correetly:
m pOWeY IS on

m pens and paper loaded

| pinch wheels are down

m some plotiers need 1o have PIoand P2 positions set
Press and then PLAT or PRINT MONOCHROME

o It the result is a copy of the analyzer display, the printing:plotting fedtures
are Tunetional in the analyzer, Continue with “Troubleshooting Systems
with Multiple Peripherals™, “Troubleshooting Systems with Controflers”, or
the *Step 4. Faulry Group Isolation™ seetion in this chapter.

o If the result s nol a copy of the analyzer display, suspecl the P11
lunetion of the analyzer. Retfer to Chaprer 6, “Digital Control
Troubieshooting, ™

If Using an External Disk Drive

l.

i

Select the external disk drive. Press (SAVE/RECALL) SELECT DISK
EXTERNAL DISK .

- Verity that the address is set correctly, Press SET ADDRESSES

ADDRESS :DISK .

. LEnsure that the disk drive is set up correcetiy:

B POWCT 1S On
m an initialized disk in the correct drive

m correct disk unit number and volume number {press (LOCAL) 10 aceess 1he

softkeys that display the numbers; default is 0 for both’

® with hard disk (Winchester) drives, make sure the configuration swileh is
properly set (see drive manual)
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4. Press 3TART) (1) (M) (SAVE/RECALL) SAVE STATE . Then proess
RECALL STATE.

I Il the resultant trace starts at | MHz, HP-IB is functional in the analvzer.
Continue with “Troubleshooting Systems with Multiple Peripherals,”
“Troubleshooting Systems with Controllers™, or the “Troubleshooting
svstems wilh controllers,™ section in Lhis chaptler.

v I the resultant trace does not start 4t 1 MHz, suspect the HP-1B function
of the analyzer: refer to Chapter 8, "Digital Control Troubleshooting.”

Troubleshooting Systems with Multiple Peripherals

Conneet any other system peripherals (but not 2 controller) 1o the analyzer
one at a time and check their tunctionality. Any problems observed are in the
peripherals, cables, or are address problems (see above).

Troubleshooting Systems with Controllers

Passing the proceding checks indicates that the analyzer’s peripheral Tuncrions
are normal. Therefore, if (he analyzer has not been operating properly with an
oxternal controller, suspect the controller. Check the following:

m Compatibility, must be HI* 8000 series 2004300, (See Chapter 1, “Serviee
Faquipment and Analyzer Options.™)

w -1 interface hardware must be installed. (Refer 10 the manual, mstalling
eond Maintaining [P Basic/WS 6.2 that. comes with vour HP Basic software.)

m Sclect code. (Refer 1o the manoal, fastalling and Maintaining HP Dosic/WS
6.2, that comes with yvour IIP Basic soltware.)

m /() and HP-IB hinaries loaded, {Refer to the manual, mstofiing and
Maintaining HI Bosic/ WS 6.2, that comes with your 1IP Basic soltware.)

m [{I™18 cables, (See “HP 1B Requirements” in the [iP 87530 Netweovk Analyzer
Liser's Guide. )

A Programming syntax. (Refer to the P 87530 Network Analyzer
Programimer’s (ruide, )

If the analyzer appears 10 he operating unexpectedly but has not completely
failed, go to “Step 4, Faulty Group Isolation. ™
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Step 4. Faulty Group Isolation

[Ise the following procedures only il vou have read the previous seetions in
this chapter and you think the problem is in the analvzer. These are simpie
procedures to verify the four functional groups in sequence, and determine
which group is faulty.

The four tuncrional groups are:

' power supplies

m digital conurod

| Souree

m receiver

Deseriptions of these groups are provided tn Chapter 12, “Theory of Operation,”

The checks in the following pages must be porlormed in the order presenred.
11 one of the procedures tails, it is an indication that the problem is in the
functional group checked. Go 1o the troubleshonting information for the
indicated group. 1o isolate the prablem (o the defeetive assembly,

Figure 4-3 illustrates the troubleshooting organization.

Figure 4-3. Troubleshooting Organization

4.8 Start Troubleshaoting Here

www.valuetronics.com



Power Supply

Check the Rear Panel LEDs

Switeh on the anaiyzer. Notice the condition ol the two LEDs on the AlS
preregulator at rear of the analyzer. [See Figure 4-4

= The upper {red) LI2B should be off.

=~ The lower (green) LED should be on.

Figure 4-4, A15 Preregulator LEDs

Check the A8 Post Regulator LEDs

Remove the analyzer’s top cover. Switch on the power. Inspect the green LEDs
alomg the top edge of the A8 post-regulator assembly.

22 All green LLEDs should be on.
£ The fan should be audibte.

{n case of difficulty, refer 10 Chapter 5, “Power Supply Troubicshooting.”
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Digiiél Control

Observe the Power Up Sequence

Switch the analyzer power off, then on. The following should take place within
a few seconds:

a On the front panel observe the following:
b, All six amber LEDSs illuminate.
2. The port 2 LED Hluminates.
4. The amber LEDs go oft' after a few seconds, except the CH 1 LED. At the
same moment, the port 2 LED goes off and the port 1 LED Mluminates,
(Sec Figure 4-5.)
m The display should come up bright and focused,

m Four red LEDs on the AY CPU board should iBuminate. They can be observed
through a small opening in the rear panct,

Figure 4-53. Front Panel Power Up Sequence
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Verify Internal Tests Passed

L Press (PRESET) (8YSTEM} SERVICE MENU TESTS INTERNAL TESTS
EXECUTE TEST . The display should indicate:

TEST

0 ALL ZINT PASS
= If vour display shows the above massage. go 1o step 20 Otherwise, continue
with this step.

= If phase lock error messages are present, this test may stop without passing
or failing, Tn this case, continee with the next procedure 10 cheek the
SOUTCe,

- If you have unexpected resuits, or if the analvzer indicates a spoecilie Lest
failure, that internal test (and possibly others) have [ailed; the analyzer
reports the first failure detected, Refer to Chapter 6, “Digital Control
Troubleshooting, ™

= If the analyzer indicates failure but does not identify the Lest, press (T3
10 search for the lailed lesi. Then refer to Chapter 6, “Digital Conirol
Troubleshooting.” Likewise, if the response to front pancl or HP-IB
commands is unexpected, troubleshoot the digital control group,

2. Perform the Analog Bus test, Press RETURN EXECUTE TEST.

C If this test fails, refer to Chaprer 6, “Digital Control Troubleshooting.”

. 10 this test passes, continue with the nexi procedure to check the souree.
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Source

Phase Lock Error Messages

The error messages listed below are usualiv indicative of a souree failure
or improper instrument configuration. {Ensure rhat the R channel input is
recelving at teast - 35 dBm power}. Continue with this procedure.

wm O IF FOUND: CHECK R INPUT LEVEL
The first [ was not detected during the pretune stage of phase lock.
a NI PHASE LOCK: CHECK R INPUT LEVEL

The first 1F was detected ar the pretune stage but phase lock conld not be
acquired thereafter,

m PHASE LOCK LOST
Phase-lock was acquired but rthen lost,
m PHASE LOCK CAL FATLED

An internal phase lock calibration routine is automatically executed at
power-on, when pretune values drifl, or when phase lock preblems are
detected. A problem spoiled a calibration attempe.

a POSSIBLE FALSE LOCK

The analyzer is achieving phase lock but possibly on the wrong harmonic
comby 1ooth.

m SWEEP TIME TOOQ FAST

The fractional-N and the digital [} circuirs have lost synehronization.

Check Source Output Power

1. Conncer the equipment. as shown in Figare 46,
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Figure 4-6. Equipment Setup for Source Power Check

[

. Zero and calibrate the power meler. Press (PRESET ) on 1he analyzer to
initialize the instrument.

3. On the analyzer, press CW FREQ 10 output a CW 300 kiiz
signal, The power meter should read approximately O diim,

4. Pross ts change the CW frequency 1o 16 MHz. The power outpat
power should remain approximately 0 dBm throughout the analyzers's
frequency range. Repear this step at | and 3 Gliz. (For Option 006 inelude an
additional check at 6 GHz.)

IT any incorrect power levels are measured, refer (0 Chaptler 7, “Source
Troubleshooting, ™
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No Oscilloscope or Power Meter? Try the ABUS

Monitor ABUS node 16,

1. Press (PRESET) {START) (k/im) (5TORP) () {G/n) (S¥sTEM ) SERVICE MENWU
ANALOG BUS ON .

2. (MEAS) ANALOG TN Aux Input (16 (x1]).
2 MORE REAL (SCALE REf) AUTOSCALE .

The display should resemble Figure 447,

=6 8 yois

=3 8 Valts o £

5g64° o

Figure 4-7. ABUS Node 16: 1V/GHz

[f any of the above procedures provide unexpected resulls, or if error messages
are present, refer to Chapter 7, “Source Troubleshooting.,”
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Receiver

Observe the A and B Input Traces

1. Connect the equipment as shown in Figure 4-8 below. {The thru cable is HI?
part numper RE20-4779 5

Figure 4-8, Equipment Setup
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3. Observe the measurement trace displayed by the A input. The trace should
have about the same flatness as the trace in Figure 4-9.

4. 'ress (MEAS) INPUT PORTS TEST PORT 1 B.

=1

O, Observe the measurement trace displayed by the B input. The trace should
have abow rthe same flatness as the trace in Figure 4-8.
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59840d
Figure 4-9. Typical Measurement Trace
LF the source 1s working, but the A or B input traces appear 1o be in ereor, refer
Lo Chapler 8, “Receiver Troubleshooting.”

The Tollowing symptoms may also indicate receiver failure.

Receiver Error Messages

m CAUTION: OVERLOAD ON INPUT A; POWER REDUCED
m CAUTION: OVERLOAD ON INPUT B; POWER REDUCED
m CAUTION: CVERLOAD ON INPUT R; POWER REDUCED

The error messages above indicate that vou have exceeded approximately
+ 14 dBm at one of the test ports. The RF output power is automatically
reduced to - 85 dBm. The annotation P appears in the lett margin of the
display to indicate that the power trip function has been activared. When
this occurs, press (MENU) POWER and enter a lower power level, Press

SOURCE PWR 0N to switch on the power again,
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Faulty Data

Any trace data thal appears (o be below the noise floor of the analyzer
i— 100 dBmj is indicative of a receiver lailure,
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Accessories

Il the analyzer has passed all of the above checks but is still making incorrset
medsurements, suspect the system aceessories. Accessories such as RF or
intereonnect cables, calibration or verification kit devices, and adapters can all
induce system problems.

Reconligure the system as it is normally used and reconfirm the problem,
Continue with Chapter 8, “Accessories Troubleshooting. ™

Accessories Error Messages
w POWER PROBE SHUT DOWN!

The biasing supplies 10 2 front panel powered device (like a probe
or millimeter module) are shut down due 10 exeessive current draw.
Troubleshoor the deviee.
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Power Supply Troubleshooting

Use this procedure only il vou have read Chaprer 4, “Start Troubleshooting
Iere.” Tullow the procedures in the arder given, unless:

Can error message appedars on the display, releor to “Lrror Messages™ near the
engd of this chapter

o the fan is not working, refer 1o “Tan Troubleshooting™ in this chapter.
The power supply group assemblics consist of the following:

m A8 post regulaior

m AlS preregulator

All assembiics, however, are related 1o the power supply group because power is
supplied to each assembiv,
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Assembly Replacement Seque“nc.e-

The following steps show the sequence o replace an assembly in an [P 8753D

network anatvzer.

! Identily the faulty group. Refer to Chapter 4, “Start Troubleshooting Hore,”
Follow up with rhe appropriate troubleshooting chapioer that identifies the
faulty assembly.

2. Order a replacement assembly. Reter to Chapter 13, “Replaceable Parts.”

3. Reptace the faulty assembly and determine what adjustments are necessary,
Hefer 1o Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

4. Pertform the necessary adjustments. Refor 1o Chaptoer 3, “Adjustments and
Correction Constants.”

Z

Perform the necessary performance tests, Refer to Chapler 2, “System
Verification and Performance Tlesis, ™
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Simplified Block Diagram

Figure 5-1 shows the power supply group in simplified block diagram Torm.
Reter 1o the detailed block diagram of the power supply (Figure 5-8) locaied at
the end of this chapter (o see voltage lines and specific connector pin numbers.

Figure 5-1. Power Supply Group Simplified Block Diagram
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Start Here

Check the Green LED and Red LED on A15

Switch on the analyzer and look at the rear panel of the analvzer. Check the
two power supply diagnostic LEDs on the AL preregulator casting by Jooking
through the holes lncated 1o the lefr of the line voltage sclector switch. (See
Figure 5-2.)

DNuring normal operation, the bottom (greend LED is on and the top frod) LED is
oftf. If these LEDs are normal, then ALS is 95% verified, Conrtinue 1o *Check the
green LEDs on AR

o 1f the green LED is not on steadily, refer io “1f the Green LED of the A15 1s
not ON Sieadily” in this procedure,

= I the red LED is on or flashing, reter 1o “1f the Red LED of the A15 is ON™ in
this procedure.

Figure 3-2. Location of A15 Diagnostic LEDs
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Check the Green LEDs on A8

Remove the top cover of the analyzer and locate the AR post regulator; use the
location diagram under the top cover i necessary, Choeck to see il the green
LEDs on the top edge of A8 are all on. There are nine green LEDs {one is not
visible without removing the PC board stabilizer),

= It all of the green LEDs on the top edge of AB are on, there is a 95%
conlidenee level that the power supply is verified. To confirm the last 5%
unrcertainty of the power supply, refer 1o *Measure the Post Regulator
Voltages™ (next).

= H any LEIY on the A8 post regulator is off or flashing, refeor ro "It the Green
LEDs of the A8 are not AL ON” in this procedure.

Measure the Post Regulator Voltages

Measure the DC volrages on the test points of A8 with a voltmeter. Refer 1o

Figure 5-3 for test point locations and Table 5-1 for supply voltages and limits.

Figure 5-3. A8 Post Regulator Test Point Locations
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Table 5-1. A8 Post Regulator Test Point Voltages

r Supply Range
1 BLERY - 816 to -63.41
2 AN : nea
- 3T : L% ra a3
SDiIs 0
3 153 4.4t - 156
[+] — 12,5 VPP {probe povret BN E-S0 I [F Ry b
T S35V 14.3 e - 133
A S5 YT Ak to AAL
I - 30t -5
1] A 21 A te 227
11 B tRY BEET S PO
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Ifthe Green LED of the A15 Is not ON .S.Eeadily

If the green LED is not on steadily, the line volrage is not enough to power the

Check the Line Voltage, Selector Switch, and Fuse

Check the main power line cord, ine fuse, Iine selector switeh serring, and
actual line voltage 1o see thalt they are all correet. Figure 5-4 shows how Lo
remove the line fuse, using a small lat-blade serewdriver to pry oul the fuse
holder, Figure 52 shows the location ol the line voltage selector switch. Tise a4
small Natr-blade serewdriver to select the correct swheh position.

If the AL green LED is still not on steadily, replace Alb,

Figure 5-4. Removing the Line Fuse

Power Supply Troubleshooting
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If the Red LED of the A15 is ON

If the redd LED is on or llashing, the power supply is shutting down. Use the
loliowing procedures 1o determine which assembly is causing the problem.

Check the A8 Post Regulator

Lo Switeh off the analyvzor,

2. Disconnect the cable AIBWI from the A8 post regulator. {See Figure 5-5.)
5. Switeh on the analyzer arud observe the red LED on A5,

@i 30 the red LED goes out, the problem is probably the A8 post reguiator,
Continue to “Verify the A15 Prevegulator™ o first verity rhar the inputs to
AR are correct,

v I the red LIID is stili on, the problem is probably the A15 preregulator, or
one of the assemblies obtaining power trom it. Continue with “Check for a
Faulty Assembiy.”

5-8 Power Supply Troubleshooting
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Figure 5-5. Power Supply Cable Locations

Verify the A15 Preregulator

Verify that the AlD preregulator is supplving the correel voltages 1o Lhe A8 post
regulator. Use a voltmeter with a small probe to measure the outpul voltages of
AW s plug. Refer 1o Table 5-2 and Figure 5-6.

C Il the voltages are not within tolerance, replace AlD,

= If the voltages are within tolerance, Al5 is verified. Continue to “Check for a
Faulty Assembly.”
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Table 5-2, Output Voltages

Fin AISWIP] (Disconnecied) ABJ2Z (Comnected) Yoltages | A5 Preregulator Muermonic
Voltages |
L2 =123 1 - 11H) B R TE ) l T
34 SAR e - AR 1T 1R 18V
3,00 BT P LN =17 e - 18 L ¥
B N N NI
& [ R ST te R -5
410 —Sif ey - L T - LY
11 AR TR 3 B B I T [ LO I
12 N N h
NOTE: The -3 VIV supply mast be doaded by one or more assemblies at gl tmes, or $he other voltages will
Aot be corsect T connects o the metherboard conneciar A17T3 Pin L

Figure 5-6. A15W1 Plug Detail
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Check for a Faulty Assembly

This procedure checks for a faully assembly that might be shutting down the
AlS preregulator via one of the following lines {also refer to Figure 5-1%

m AILDWI connecting to the AR post regulator

m the +HVOPU line through the motherboard

m the +5VIHG line through the motherhoard

Do the following:

1. Switch off the analyzer

2. Ensure that A1aWIL is reconnected to AR (Refer to Figure 5-5H.)

3, Remove or disconnect the assemblies listed in Table 5-3 one atl a lime
and in the order shown. The assemblies are sorted from most 1o {east
aceessible. Table 5-3 also lists any associated assemblies thal are supplied
by the assembly that is being removed. After each assembly is removed or
disconnecied switch on the analyzer and observe the red LETY on A1,

Note m Alwoys sweitch off the analyzey befove yvemoring or
discornecting ossewmblios,
m When extensive disassembiy is required, refer 1o Chaprer 14,
“Assembly Replacement and Post-Repair Procedures,”
m Refer to Chapler 13, “Replaceable Parts,” 1o identily spectfic
cables and assemblies that are not shown in this chapter.

L)

It the yed LED goes out, the particular assembly {or one receiving power from
i) that allows 1o go out is faulry,

2 I the red LED is still on alter you have checked all of the assemblies listed in

Table -3, continue 1o “Check the Operating Temperaiure.”
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Table 5-3. Recommended Order for Removal/Disconnection

Assembly Removal or Other Assemblies that Receive
To Remove Disconneetion Method Power From the Removed Assembly

1. A8 Graphics Processar | Disconnect Wld ALB Display

2. Ald Frae X Digital Remove (roam Card Cage [ None

3OALCTT Disconneeot W3 AZ0 Disk Deive

4, ALG Reay Panel Iterface | Disconnect W2y AZS Test Ser Intevface

A2d Transier Switch
: AZS LED Front Panel
'i AZ Fram Panel Interface | Disconneet W17 Al Front Panel Kevboard
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Check the Operating Temperature

The temperature sensing circuitry inside the AlD proregulator may be shuiting
down the supply. Makce sure the remperature of the open air operating
environment does not exceed 45 °C (131 °F), and thal the analvzer fan is
operating.

o If the fan does ot seem 1o be operating correctly, refor to “Fan
Troubleshooting™ at 1he end of this procedure.

= It there does not appear to be a temperature problem, it is likely that AlS is
faulty.

Inspect the Motherboard

If the red LED is still on after replacement or repair of Ald, switch ofl the
analvzer and inspect ihe motherboard for solder bridges, and other noticeable
defects. Use an ochmmeter to check for shoris. The =5V, aVOPLL or

- 3VDSENSE lines may Le bad. Reler to the block diagram (Figure 5-8) ar the
end of this chaprer and iroubleshoot these suspected power supply lines on the
A7 motherboard.
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If the Green LEDs of the A8 are not All ON

The green LEDs along the top edge of the A8 post regulator are normally on.

Flashing L.EDs on A8 indicate that the shutdown cirenitry on the A8 post
regulator is prolecling power supplies from overcurrent conditions by
repeatedly shutting them down, This may be caused by supply loading on AR or
on any other assembly in the analvzer.

Remove A8, Maintain A15W1 Cable Connection
b, Switch off the analyzoer.

2. Remove A8 from its motherboard connector, but keep the AIAW ] cable
connected to A8,

3. Remave the display power cable W14, (See Figure 503

4. Short ASTP2 (AGND) (see Figure 5-3) 1o chassis ground with a clip lead.

Switeh on the analvzer and observe the groen LEDS on A8,

o If any green LEDs other than + SVE are still off or flashing, cantinue 1o
“Check the A8 Fuses and Voltages,”

e all LEDs are now on steadily except for the 0 5¥VD LED, the AL
prercgulator and A8 post regulator are working properly and the trouble
is excossive foading somewhere after the motherboard connections at A8,
Continue to “Remove the Assemblios,”

Check the A8 Fuses and Voltages

Check the fuses along the top edge of AR, IT any AR fuse has burned out,
replace it, If it burns oul again when power is applied 10 the analyzer, A8 or
Alnis faulty. Determine which assembly has lailed as tollows,

I. Remove the A1SWI cable at AR, (See Figure 5-5.%

Z. Measure the vollages at ALDWID] {see Figure 5-6) wilh a voltmeter having a
small probe.

3. Comparce the measured voltages with those in Table 5-2.
o Il the voltages are within tolerance, replace A8,

o1 LF the voltages are not within tolerance, veplace A15,
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Il the green LEDs are now on, the AL preregulator and A8 post regutator are
working properiy and the trouble is exeessive loading somewhere alter the
motherboard connections at AR, Comtinue to “Remove the Assemblies ™

Remove the Assemblies

(.

=1

. Swirch off the analyzoer

Install A8, Remove the jumper from ARTPZ {AGND) to chassis ground.

. Remove or disconnect all the assemblies listed below. {See Figure H-0.]

Always swilch off the anatyzer bejore vemoving or discownecting o
csserhlyy.

Al0 digital 11

A1l phase iock

AlZ reference

ALS fractional-N analog

A4 fractional-N digitad

A9 graphics processor (disconnect W4, ATRWI, and W2(h

. Switch on the analyzer and observe the green LEDs an AR,

21 [ any of the green LEDs are off or flashing, it is not likely that any of

the assemblies listed above is causing the problem. Continue 1o Brieily

Disable the Shutdown Gircuitry.”

o If all green LEDs are now on, one or moere of the above assemblies may

be faulty. Continue 10 nexi step.
Switch oft the analvzer
Reconnect W14 and W20 1o ALY,
Swiltch on the analyzer and observe the LEDs

G If the LEDs are off or blinking, replace the A19 assembly.
C [f the LEDs are still on, continue 1o next step.

. »witch olf the anaiyvzer
. Reeonneet AIBWI to the A1Y assembly.

. Switeh on the analyzer and vbserve the LEDs

C 1f the LEDS are off, replace the A18 display.
= If the LEDs are still on. continue with the next step.

. Switch off Lhe analyzer.

Power Supply Troukleshooting
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12, Reinstall each assembly one at a time, Switch on the analyzer aller each
assembly is installed. The assembly that causes the green LEDSs 1o go off or
Mash could be faulty,

Nole H is possible, however, that this condition is causoed by the
AR post regutator not supplying enough eurrent, To check
this, reinstall the assemblies in a dillerent order e changoe the
loading. 11 the same assembly appears 10 be laully, replace rhat
assembly. If a different assembly appears faulty, A8 is most
likely faulty (unless hoth ol the other assemblies are faulty).

Briefly Disable the Shutdown Circuitry

in this step, you shutdown the protective cireuitry is disabled for a short time,
and the supplies are forced on (including shorted supplies) with a 100% diny
cyele

Caution Damage to components or (o ¢ireuil traces may oceur il ARTP4
{SDIS} is shorted to chassis ground [or more than a few seconds
while supplies are shorted.

[. Connect ABTP4 (SDIS) to chassis ground with a jumper wire.

2. Switch on the analyzer and note the signal mnemonics and test points of any
LEDs that are off. fivmediately remove the jumper wive.

2. Reler to the Bloek diagram (Figure 5-8) at the end of this ehapter and do the
following:

B Nole the mnemonics of any additional signals that may conneet to any A8
test point that showed a fault in the previous step.

m (ross reference all assemblies that use the power supplies whose A8 LEDs
wenl oul when ASTP4 (SDIS) was connected to chassis ground.
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m Make a list of these assomblies.

m Delete the following assemblies from your 1ist as they have alreacdy been
verified earlicor in this section.

A0 digial TF

Al phase lock

ALZ reterence

A13 fractional-N analog

Ald fractional-N digital

A LB display

AT graphics processor
4, Switch off the analyzer.

3. Of those assemblios that are left on the list, remove or disconnect them
from the analyzer one at a time. Table 5-4 shows the best order in which to
remove them, sorting ihem {rom most fo least aceessible. Table 5-4 also lists
any associated assemblies that are suppiled by the assembly that is being
removed, After cach assembiy is removed or disconnected switeh on the
analyzer and observe the LINDs.

Note B Alcoys swilch off the analyzer befove removing ov
disconnecting assemblivs.

m When extensive disassembly is required, refer to Chapter 14,
*Assembly Replacement and Post Repalr Procedures.”

m Refer 1o Chapter 13, “Replaceable Parts.” 10 identily specific
cables and assemblies rhat are not shown in this chapter

= 1f all the LEDs light, the assembly (or one receiving power from i) that allows
them to light is Taulty.

c If the LEDs are still not on steadily, continue 1o “Inspect the Motherboard.”

Power Supply Troubleshooting  5-17

www.valuetronics.com



Table 5-4, Recommended Order for Removal/Disconnection

Assembly Removal or Other Assemblies that Receive
To Remove Disconnection Method Power [tom the Removed Assembly
1. A% Sowree Remove Iromn Card Cage | None
2, AT Pulre Gencrator Remove fron Card Cage | None
3. A4 R Sampler Remove from Card Cage | Nopne
4. AD A Bampler Remove I'rom Card Cage | None
5. AG B Suupler Remove Lrom Card Cage | None
&. ADCPT Digcongect W3H and W36 | Az0 Disk Drive
7. A2 Front Panel Interface | Disconnect Wi7T Al Front Panel Kevboard
8. A4 Rear Panel Intertace | Disconnect W27 AZL Test Set Lnver[ace
A24 Transter Swileh
A23 LED Fronl Panel

Inspect the Motherboard

Inspect the AL7 motherboard for selder bridges and shorted traces, In
particular, inspect the traces that carry the supphies whose LEDs faulted when
ARTP4 (STHS} was groundoed eardier,
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Error Messages

Three orror messages are associated with the power supplies funerional group.
They are shown here,

m POWER SUPPLY SHUT DOWN!

One or more supplies on the A8 posi regulator assembly is shut down duc to
one ol the Tollowing conditions: overcurrent. overvollage. or undervaliage.
Refer to “If the Red LED of the AlH is ON™ earlier in this procedure.

m POWER SUPPLY HOT

The temperature sensors on the A8 post regulator assembly deteet an
overtemperature condition. The regulated power supplies on A8 have been
shut down,

Check the rtemperature of the operating environment; it should nol be grealer
than +5d *C (131 °F). The lan should be operating and there should be at
least 15 em (6 in) spacing behind and all around the analyzer 1o allow Tor
proper ventilation,

m PROBE POWER SHUT DOWN!
The front panel RF probe biasing supplies are shutl down die 1o exeessive
current draw. These supplies are + 16VPP and —12.86VDPDP, both supplied by
the AR post regulator. -~ 15VPP is derived from the + 15 V supply. —12.6VPP
is derived from the — 2.6 V supply.

Refer to Figare 5-7 and carefully measure the power supply voltages al the
front. nanet R prohe connectors,

Figure 5-7. Front Panel Probe Power Connector Voltages
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= I the correcl voltages are present, roubleshoot the proboe.
= Il the voltages are not present, cheek the - 15 Voand —12.6 V green LEDs on
A,

m [[ the LEDs are on, there is an open betwecen the A8 assembly and the
front panel probe power connectors. Put AR onto an extender board and
measure the voltages at the {ollowing pins:

ABP2 pins 6 and 36 - 12,6 volts
ARPY pins 4 and 34 =15 volts

a If the LEDs are off, continue with “Check the Fuses and Isolate AR.”

Check the Fuses and Isolate A8

Check the fuses associated with each of these supplies near the A8 1est points.
If these Tuses keep burning out, a short oxists, Try isolating A8 by removing it
from the motherboard connector, but keeping rthe cable ALDW1 connected to
A8JZ2 Conneet a jumper wire from A8TP2 to chassis ground. It eithor the - 15
Vor - 12.6 V (use blows, or rthe associated green LEDs do not light, replace AR,

I the + 15 V and - 12.6 ¥ green LEDs light, troubleshoot for 4 short botween
the motherboard connector pins XA8P2 pins 0 and 36 (--12.6 V) and the [ront
pancl prohe power connectors. Also check between motherboard connecior ping
XABPI pins 4 and 34 (+ 15 V) and the front pancl probe power conneclors,
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Fan Troubleshooting

Fan Speeds

The ran speed varies depending apon lemperatore. 11 is normal tor the fan Lo
e atl high speed when the analyzer is just switched on, and then change 1o low
speed when the analyzer is cooled,

Check the Fan Voltages

[f the fan is dead, refer (0 the AS post regulator block diagram (Figure 5-8) al
the end of this chapter. The fan is driven by the - 18 V and - 18 V supplies
coming from the AlS preregulator. Neither ol these supplies is fused.

The —18 V supply is regulated on AR in the fan drive block, and remains
constant at approximarely - 14 volts, It connects 1o the AT motherboard via
pin 32 of the ABP1 connector,

The + 18 V supply is regulated on A8 but changes the vollage to the tan,
depending on airflow and temperatare information. s voltage ranges from
approximately — 1.0 volts to + 14.7 volts, and connects 1o the AT7 motherboard
via pin 31 of the ABP connector

Measure the voliages of these supplies while using an extender board 10 allow
access to the PC hoard connecior, ASPT.

Short ASTP3 to Ground

If there is no voltage ar A8PY pins 31 and 32, switch off the analyzer, Remove
A8 from its motherboard connector {or extender board) bt keep the cable
AIDWI connected 1o A8 (See Flgure D-0.) Connect a jJumper wire helween
ABTPY and chassis ground. Switch on the analyzer,

o I all the green LEDs on the 1op edge of AR light (except +5VIN, replace the
fan.

o H other green LEDs on A8 do not light, refer to It the Green LEDs of the A8
are not All ON” earlier in this procedure.
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Intermittent Problems

PEESET states that appear spontancously (without pressing (PRESET)) typically
signal a power supply or A9 CPU problem. Since the A9 CPU assembly is

Lhe easiest 1o substitute, do so. If the problem ceases, replace the A9, IS the
problem continues, replace the A1H preregulalor assembly,
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Digital Control Troubleshooting

Lise this procedure only il you have read Chapter 4, *Start Troubleshonting
Here.” Follow the procedurces in the order given, unless instructed otherwise. [f
vou suspect an HP-IB interface problem, reler to HP-IB Faitures at the end of
rhis chapter.

The digital control group assemblies consist ol the following:

Al front panel kevhoard
A2 front panel interface
A9 CPYC

AL digital Y

Al rear panal

AlR display

ALY GRP
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Assembly Replacement Sequence

The following steps show the sequoence (o replace an assembly inan HP 87530
network analyzer

1. identify the fauvity group. Refer to Chapter 4, "Start Troubleshooting Here,
Follow up with the appropriate troubleshooting chapter that Wdentifies the
lauhy assembly.

[

Order a replacement assembly. Refer 1o Chapter 13, “Replageable Parts.”
3. Replace the faulty assembly and derermine what adjustmentls are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

4. Tertorm the necessary adjustments. Refer 1o Chapter 3, “Adjustments and
Correction Constants.”

Zt

Perform the necessary performance tests, Reter 1o Chapter 2, “System
Verification and Performance Tests.”
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Figure 6-1. Digital Contro! Group Block Diagram
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Check A9 CPU Operation

A9 CC Jumper Positions

The A9 CC jumper must be in the “NRM" (normal) position tfor these procedures.
This is the position for normal nperating conditions. To move the jumper 1o the
“NEM” position, do the following:

1. Remove the power line cord from the analyzer
2. Set the analyzer on its side.

4. Remaove the two corner bumpers from the bottom of the Instrument with a
T-15 TORX screwdriver,

4. Loosen the captive serew on the boltom cover’s back edge.
0. Slide the cover toward the rear of the instrument.
., Mave the jumper to the NRM position as shown in Figure 6-2,

7. Replace the bottom cover, corner bumpers, and power cord,

™

Figure 6-2. Jumper Positions on the A9 CPU

6-0 Digital Control Troubleshagting

www.valuetronics.com



Checking A9 CPU Red LED Patterns

The AY CPU has fowr red LEDs that can be viewed through a small opening in
the rear panel of the analyzer. (See Figure 6-3.)

1. Cycle the power

Cyele the power on the analyzer and observe the four red LEDs All four
LIEDs should be on alter power up.

It the lour LETs did not turn on, replace the AY CPU alter verilying the
power suppty.

2. Hold in the preset key

PPress and hold down the key while observing the four LETIs on A,
The lar right LIED should be off. (See Figure 6-3.)

= 1B
= omme CWEERc e FY

| s
qasao;

Figure 6-3. CPU LED Window on Rear Panel
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3. Release the preset key

Release the (PRESET ) key and walch for (he rapid sequence shown below.,
Note that the far right LED always remaing on.

. . . o still held down
. o . (PRESET) relrased - Pattern !
. [} o . Mattorn 2
. * . - Pattern 3
. o > . Pattern 4
. . . . attern 5 - two left LEDs [licker

4. Observe and evaluate results

iz 1f the above sequence is observed, and the Tar right LED remained on, go
to “Cheek A1S GSP and ALR Display Operation.”

= If the right LED does not remain on, replace the A9 CPU assembly and
repeat the three LED paittern checks,

2 I the LEDs are held in any one of the patterns shown in Table 6-1, and
have the corresponding crror message, replace the A8 firmware 1Cs.

(Firmware ICs are not separately replaceable. Replacement kits are listed
in Chaprer 13, *Replaceable Parts.™)

Table 6-1. LED Code and Pattern Versus Test Failed

6-6 Digital Cantral Trouhleshooting
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Check A19 GSP and A1lS8 Disp"la.y Operation "

Cycle Power and Look at the Display

Switch the analyzer ofl, and then on. The display should be bright and focused
with the annotation legible and intelligible,

o 11 the display is acoepiable, go 10 *A1/A2 Front. Panel Troubleshooting.”

a I the display is unaceeplable, continue with the next step,

Perform Display Intensity and Focus Adjustments

In Chapter 3, “Adjustments and Correction Constants,” perform the “Display
Intensity Adjustments.” If this does not resolve the problem, refer 1o “AlH GSP
and A18 Display Troubleshooting.” located kater in this chapter

A1/A2 Front Panel Troubleshooting

Check Front Panel LEDs After Preset
1. Press on the analyzer.

2, Observe that all front panel LEDs turn on and, within five seconds atter
releasing {(PRESET), all but the CHT LED turns off. Refer to Figare 3 4.

7y IF all the front panel LEDS cither stay on or off, there is a control problem
hotween A and AL/AZ. See “Inspect Cables,” located later in this chapter

= If, at the end of the turn on sequenee, the channet 1 LED is not on and all
FIP-113 status LEDs are not off, continue with “ldentify the Siuck Key.”
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Figure G-4. Preset Sequence

Identify the Stuck Key
Match the LED pattern with the patterns in Table 6-2. The LED pautern
identifies the stuck key, Free the stuck key or replace the front panel part

causing the problem.
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Table 6-2. Front Panel Key

Codes

[3ecimal LET} Pattern Key Front Panel Block
Numbet 1 opaAN CHAN R 5
1 2

] Respomse

i * ey

4 ' Entew

- | ] g Tiesponse

H t m liesnomse

5 . oty

I Eniry

7 . solikey 3 Hoftlkey

8 . roltikey & Softlkey

1 - - i Fnrtry

1n . ; Kntry

1t i . ] : {H 1 Active Channed
12 : . i Active Uhannel
14 : . I , funtry

1 . i' Frstiy

15 . " soltlaey

14 . Stimulus

17 * ] Iinzteument Btaie
1% * & Instrtment State
1+ [ L @ B ATR (TN
Al . sStimulug
21 » L} lnstrnment state
22 . Instrument Sate
23 . . wottkey 6 Softkey
"2 . * Response

o [ . . 5 Emry

www.valuetronics.com
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Table 6-2. Front Panel Key Codes (continued)

Decimal LD Tattern Keyw Frunl Panel Rlack

Number CHAN CHAN It L T S
1 2

26 ] . L} Enrey
a7 . . a . (MEAs} Lespunse
Ehs . . . : FORMAT Responge

20 . » . L Eiry
b . ] . . Entry
31 * ] . . . 2 i Hultliey
3% ] stintiis
A3 ] . Entry
31 . . (ENTRY 0FF) Enry
3 . L] L} Stimulies

a¢ » L] soflliey 5 Bofthoy

7 . . . GD Erntry
35 i ] . . LLCAL Insirumen Stare

a9 ; * . » [ soltleey 7 Holtkey
A1 Nl psed

18 . . (=) Entry

453 * . . E] Entry

i . . . - Entry
31 ] ’ ] . VAEKER l Hesspaterae

a
—

3 . ] [ MARKER P s ise
33 . * . * O Entry
vl . . . . Fatry
BIs] . ] ] * . sollkey 1 Hoftiey

Inspect Cables

Remave the front panel assembly and visually inspeet the ribbon calle that
connects the front panel 10 the motherboard. Alsy, inspect the interconnecting
ribthon cable between Al and A2, Make sure the cables are properly connected,
Replace any bad cables.
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Test Using a Controlier

[I' a controller is avaitable, write a simple command (0 the analyzer, If 1the
analyvzer successfully executes the command, the problem is either the A2 [ront
panct interface or W17 (A2 to motherboard ribbon cable) is Taulty.

Run the Internal Diagnostic Tests

The analyzer incorporares 20 internal diagnostic tests. Most (ests can be run as
part of one or bolth major test sequences: all internal {1est 0] and preset {test 17,

L. Press (SYSTEM) SERVICE MENU TESTS (0} (x1) EXECUTE TEST to perform all
INT rests.

2. Then press Lo see the results of the presel test, If cither sequence
lails, press the (F) (I keys Lo lind the first occurrence ol a FAIL message Tor
tosts 2 through 20, See Table 6-3 for [urther troableshooting information.
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Table 6-3. Internal Diagnostic Test with Commentary

Tesi Lan uence’ Probable Failed Assemhlies‘h;
Comments and Troubleskooling Hints

oAl In —- —: Executes tests 3-11. 1316, 20,
1 Preser - —: Execwtes foste 2-110 14-16. Buns al power o or presel.
2 ROM 12 AL Al Bepeats on fail: vefer to "Check A8 OPT Operation™ o this chapter

Lo replace TOd or AL

SORTOE HAM AL Afir Hoplger AN
4 Matn DIRAM PAI 'AS: Repeats an fail: replace AL
5 TSP W Rd Bl .;\SJ: Ruephiee Af.
A 8P RAM P.AlL Afr Replace A9,
T DS AL BAT AL Hepdane Ad
w DS Tntrpr LA AD-ALL Remove AN verun test. If fail, roplace AL I pass. replace A Lo,
f DIF Contrel P.Al AEANE Most likely AD azsemily
L0 IHF Ceounler Al AL AU ALZ: Checl analog bus e 17 Tor 1 Mz TF cnerect, AT s
veritied: suspect ALD,
11 DSP Cveat I* Al ATAS: Most likely ALD.
i L2 FrPan Wr 'R — AZ AT-AS Run test 25, I il veplace A2 11 pass, problemy oo s
Petween A4 and A2 or on AS asscinbly. §

T1A Fear B

: Al ALS AL Diseonnect ALE and check ABTE pin 18 for 4 ML cbovk signal.
i H OR. replace A8 T nat. replace AL

1 Pastered : BLAL AT AS Dedtination assenbly: See Thaper 50 7 Power Supply
: Teoubilesiooting, ™
15 Frae-X ot AT ALl Replace Al
10 swaep T AT ALl AL Most likely A4,
15 ATW™ Lin Al Replace AN
18 AR s Atk Replacs A4,
b A E T _ {ALG Leplace ALD.
20 FN Count Al ATEATRAT Mot lkely AL or AL3 as previnus fests check Al Hee
Claprer 7, “Souree Tronbieshooling, -

SR part of PRESET sequence: AT - parl of ATL TNTEEN AL scaquenee
t in decregsing order of probabitity.
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Al19 GSP and A1_8 Display Troubleshooting

Measure Display Power Supply Voltages on A19

Measure 1he display power supply voltages on the A19 GSP assembly. Choeck
pins 2, 4, and 6 on ALOJ5 (or -65 £04 ¥, (See Figure 6-50 I the voliages are
incorreet. continue with the next check. Otherwise, go 1o “Run Display Test 597

later in this chapter,

Figure 6-5. Pin Locations on A19.J5

Measure Display Power Supply Voltages Entering A19

Measure the power supply voltages entering the A19 assembly coming from the

A8 assembly. Chock pins 1 and 2 on the connector of Wid for +65 £0.4 V, and

pin G for +5.16 +0.1 V. {See Figure 6-6.)

w1 If the voltages are incorreet, reler 1o Chapter 5. “Power Supply
Troubleshooting.”

= I the voltages are correct entering. bul incorrect leaving the GSIP assembly,
replace the A19 GEP assembly.

Digital Control Troubleshoating 6-13
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Figure 6-6. Pin Locations on Connector of Wl4

Run Display Test 59

L. On the analyzer, pross (PRESET) (sYsTEM]) SERVICE MENU {softkeyw 81 TESTS
{softkey 1) DISPLAY TESTS (softkey 7). The CRT will display;

59 Disp/cpu com ~HD-

[

Press EXECUTE TEST (softkey 8). The display will blank and the front pancl
LEDs will flash onee. All of the LEDs will go off and the dispiay will remain

blank it ihe tes. passes. If any ol the front pane!l LEDs remain on (except for
the port LIEDS). the analyvzer failed the tesr.

If the analyzer passes the 1est, press and go (o “Run Display Tests
60-65," Otherwise, continue with the next check.
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Inspect Ribbon Cable Repeat Display Test 59

Inspect the W20 {AD-A19) ribbon cable Tor a luose connection. Repeat *Run
Display Tesys 60-G5." If the test fails, a walking one patiern will be continuously
transferred rom the CPU, through the cable, 1o the GSP Immediately go to the
nexi check.

Perform Walking One Pattern

Disconnect the W20 (A9-A19) ribbon cable 1Trom A19.J06. Use an oscilloscope to
vorily a walking one pattern is translferving from the A9 CPU through the cable,
The walking one pattern {see Figure 6-7) is Found on pins 3 through 10, and 15
through 20 on the connector of W20. {Sec Figure 6-8.)

-
-
=EAEINENN]

TITETYTrrrirTT

At 1

LILAAR LARARAREA™ "Rii

M

l

396015I
Figure 6-7, A9 CPU Walking One Pattern

u
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Figure 6-8. Pin Locations on Connector of W20

It the signal is noi present at the end of the cable, chieck for it an the A
connector of the ribbon cable. 1f the signal 1 stil) not present, replace the AS
assombly.
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Run Display Tests 60-65

I. Press (PRESET) (SysTEM) SERVICE MENU (sofikey 8) TESTS (softkey 1)
DISPLAY TESTS (softkey 7) (60} (x1).

2. Press EXECUTE TEST tsoftkey 8). The display will blank and the front panel
LEDs will flash once. If the test passes, all the LEDs will go off and the
display will remain blank.

3. Press (PRESET) and perform display tests 61 through 65 (substitute the next
test number where was used). Wateh for the LEDS 10 2o off and the
display 1o blank except for test 85, Test 65 causes the display 1o dim rather
than blank.

o 1T any of the display tests fail, replace the ATH assembly.

L1

o I all ol the Tollowiug is (rue, replace ihe AL8 display assembly.
e CPU Lest passes the LED test.

# GSP passes all of the imernal display tests (34 through 65),

B Power supply checks oul,

m Intensity, focus, and vertical adjustments fall 1o produee an acceptable
imagce.
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If the Fault is Intermittent

Repeat Test Function

If the failure is infermittent, do the loliowing:

i. Press (S8YsTEM) SERYICE MENU TEST OPTIONS REPEAT ON 10 furn on the
repeat function,

2. Then press RETURN TESTS .
3. Seleet the test desired and nress EXECUTE TEST .

4. Press any key to stop the function. The test repeat function is explained in
Chapler 10, “Service Key Menus and Error Messages.”

HP-IB Failures

If vou have performed "Step 3. Troubleshooting HTP-IB Systems™ in Chapter 4,
“Start Troubleshooting MHere," and yvou suspect there is an HP-IB problem in the
analyzer, pertorm the following test. It checks the internal communication parh
between the A9 CP1 and the A6 rear panel, 1t does not check the 11113 parhs
external 1o the instrument.

Proess SERVICE MENU TESTS (13) EXECUTE TEST .
ro M the analyzer fails the test, the problem is likely 10 be the A6 rear panel.

= Il the anatyzer passes the 1esi, it indicates that the A9 CPU can communicale
with the AlG rear panel with a 50% confidence level, There is a good chance
that the Al6 rear panel is working. This is because internal bus lines have
been tested between the A9 CPU and AL8, and 1I'-1B signal paths are not
checked external 10 the analyzer.
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Source Troubleshooting

tise this procedure only if vou have read Chaprer 4, “Starr Troubleshooring

Here.”

lollowing problems:

This chapter is divided into twa troubleshooting procedures for the

& lncorrect power levels: Pertorm the *Power” (roubleshooting checks.

& Phase lock error: Perform the “Phase Lock Error” troubleshooting checks.

The souree group assemblies consist of the tollowing:

www.valuetronics.com

AJ source

Ad samplermixer

AT pulse genecrator

All phase lock

A2 refercnce

ALS fractional-N {analog]

A4 fractional-N {digitali
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Assembly Replacement Sequence

The Tollowing steps show the sequence to replace an assembly in an HP? 87530
Network Analyzer.

k.

N

Identily the faulty group. Reter (0 Chapter 4, “Start Troubleshooting 1lere.”
Follow up with the appropriate rraubleshooting chapier that identifies the
taulty asscmbly.

Order a replacement assembly, Reler to Chapter 13, “Replaceable Parts.”

. Replace the faulty assembly and determine what adjustments are necessary.

Refer to Chapter 14, “Assembly Replacement and Post Repair Procedures.”

. Perform the necessary adjustments. Refer to Chapter 3, "Adjustments and

Correction Constants.”

. Perform the necessary perlormance tesis. Refer (o Chapter 2, *System

Verification and Performance Tests ™

ﬁéfore You Start Troublesﬂgoting

Make sure all of the assemblics are firmly scated. Also make sure that input R
has a signal of at least - 35 dBm iabour .01 Vp-p into 50 ohms) al all 1imes to
maintain phase lock.

1-2  Source Trouhleshooting
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Power

Il the analyzer output power levels arve incorreet but no phase lock oreor is
present, perform the tollowing checks in the order given:

1. Source Default Correction Constants (Test 44)

To run this test, press (PRESET) (SYSTEM) SERVICE MENU TESTS

EXECUTE TEST . When complete, BORE shoukd appear on the analvzer display.
Use a power meter to verify that source power can be controlled and that the
power level is approximately correct. I rhe source passes these checks, procecd
with siep 2. However, i FATL appears on the analyzer display, or if the analyzer
fails the cheeks, replace the souree,

2. RF Output Power Correction Constants (Test 47)

Follow the instructions for this procedure given in Chapter 3, “Adjusiments
and Correction Constants.” The procedure is complete when DONE appears on
the analyzer display. Use a power meter 1o verify that power levels are now
correct. [f power levels are not correct, or H the analyzer (ails the routine.
proceed with step 3.

3. Sampler Magnitude and Phase Correction Constants
(Test 53)

Folivw the instructions for this procedure given in Chaprer 3, Adjustmoents and
Correetion Constants.” The procedure 1s complele when DOEE appears on the
analyzer display. Next, repeat step 2. 1f the analyzer fails the rouiine in step 2
replace the source.

It the analyvzer ails the routine in step 3, replace the source.

Source Troubleshooting  7-3
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Phase Lock Error

Figure 7-1. Basic Phase Lock Error Troubleshooting Equipment Setup

Troubleshaoting toels inchlude the assembly location diagram and phase lock
diagnostic tonls. The assembly location diagram is on the underside of the
instrument wop cover. The diagram shows major assembly locations and RF cable
comméections, The phase lock diagnostic tools are explained in the “Source Group
Troubleshooting Appendix™ and should be used to troubleshool phase lock
problems. The equipment setup shown in Figure 7-1 can be used rhroughour 1his
chapter,

I’hase Lock Loop Error Message Check

Phase lock error messages may appear as a result of incorrect pretune
correction constants. To check rhis possibility, perform the pretune correetion
constants routine.

The four phase lock ervor messages, listed below, are desceribed in the “Source
Group Troubleshooling Appendix” at the end ol this chapter.

a N0 IF FOUND: CHECK R INPUT LEVEL
® N0 PHASE LOCK: CHECK R INPUT LEVEL
m PHASE LOCK CAL FATLED

7-4  Source Troshleshoating
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m PHASE LOCK LOST

1. Make sure the AY CC Jumper is in the ALTER position:
a. Remove the power line cord from the analyzer.
L. Set the analyvzer on ils side

¢, Remove the {wo corner bumpers from the bottom of (he instrument wilh
a T-15 TORX screwdriver.

i, Loosen the captive serew on the bottom cover's hack edge,
o, Slide the cover toward the rear of the instrument.
f. Move the jumper to the ALT position as shown in Figure 7 2,

g. Replace the hottom cover, corner bumpers, and power cord.

Figure 7-2. .Jumper Positions on the A% CPU

2. Switch on the analyzer and press (PRESET ) (SvSTEM) SERVICE MENU TESTS
EXECUTE TEST 1o generate new analog bus correction constants.

Then press (PRESET)}{SYSTEM) SERVICE MENU TESTS EXECUTE TEST
10 generate default pretune correction constants,

Pross (PRESET) [SysTeEwnt) SERVICE MENU TESTS EXECUTE TEST YES
to generate new prefune correction constants,

Source Trouhleshooting 75
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Note Always press (PRESET ) before and alter performing an
adjusilment toest,

3. Press and obscrve the analyzer display:

a. No error message: restore the A9 CC jumper (o the NRM position, Then
refer 1o " Post-Repair Procedures™ in Chapter 14 10 verify operation,

b Error message visible: continue with “A4 Sampier/Mixer Cheek ™

A4 Sampler/Mixer Check

The A4, AL, and A6 (R, A and B} sampler/mixers are similar in operation, Any
sampler can be used 1o phase lock the source. To eliminate the possibility of a
faulty R sampler, ollow this procedure,

. Remove the W8 cable (AL11J1 to Ad) from the R-channel sampler {A4) and
connect it to either the A.channel sampler (A5} or the B channel sampler
(Al Reler to Figure 7-3.

A12 Atd
Alt A13

Top Right Frant
Sg608s

Figure 7-3. Sampler/Mixer to Phase Lock Cable Connection Diagram

16 Source Troubleshooting
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2. 15 you conpeclted W8 to:

3 A5, press {MEAS) Refl FWD: 511 (A/R)

A6, press Refl REV: 322 (B/R)

3. Ignore the displayed trace, bul cheek for phase lock error messages, If the
phase lock probiem persists, the R-channel samploer is #od the problem.

A3 Source and A1l Phase Lock Check

This procedure checks the source and part of the phase lock assembly. 1t opens
the phase-locked loop and exercises the source by varying the source outpul
frequency with the All pretune DAC,

Note If the analyzer lailed internal test 48, default pretune correction
constants were stored which may resull in a constant olfset of
several MMz, Regardless, continue with this procedure.

Note Use a spectrum analyzer for problems above 100 MHz

L. Connect the oscilloscope or spectrum analyzer as shown in Figure 7-1. (Set
the oscilloscope input. impedance to 50 ohms.)

2. Press (PRESET) (SYSTEM) SERVICE MENU SERVICE MODES SRC ADJUST MENU

SEC TUNE CON SRC TUNE FRED 1o activate the source tune (8SHO TUNTD
service maode.

3. Tlse the front panel knob or front panet keys to set the pretune frequency
to 300 kHz, 30 Mz, and 40 MHz. Verity the signal frequeney on the
oscilloscope.

Note In SRC TUNE mode, the source owpul frequency changes in
1 ta 2 MHz incremenis and should be 1 wo 6§ Mz above the
indicaled output (requency,

4, Check for the frequencies indicated by Table 7-1.

Source Troubleshoating 7-7
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Tabte 7-1. Output Frequency in SRC Tune Mode

i Setting Observed Frequency

VIR L33 to G603 M
30 Ml 31 to 46 ML
A0 M0z

11 1o 1 M

5. The signal observed on an oscilloscope should e as solid as the signal in
FFigure 7-4.

-50. 000  neac 2. 00000 wec

?{/\' ANEEETAN

s
7T ]

o\ 3 \
\ \t/ \ \l /
\/ \/ \/ \/

50. 000 rwec

\
\

Ch. 1 = 100.0 mvaltasdiv Offmat = 4.000 mvolta
Timgbosa = 0.0 resc/div Daloy = 0.00000 mac
sgB07s

Figure 7-4, Waveform Integrity in SRC Tune Mode

. The signal observed on Lthe spectrum analyzer will appear jittery as in
Figure 7-5 (b}, not solid as in Figure 7-5 (a). This is because in SRC TUNL
mudde the output is not phase locked.
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CENTER 48. B0 Mg -+ : AN T Wy CENTER 4Al. Y00 MM * * AN TBE HMx
W PN LR wilnd 1H e WU AR & smas L T Y 1B wHx Lo LN N
A B
sgB508s

Figure 7-5.
Phase Locked Qutput Compared to Open Loop Output in SRC Tune Mode

Press POWER 1o vary the power and check for corresponding lovel
changes on the test instrument. (A powoer change of 20 dB will change the
voltage observed on the oscitloscope by a facior of ten.)

8. Note the results of the frequency and power changes:

2 H the frequency and power outpur changes are correet, skip ahead o "Al2
Relerence Check” located in this chapier,

= H the frequency changes are not correct, continue with " YO Coll Drive
Check with Analog Bus.”

o1 If the power outpui changes are not correct, cheek analog bus node 5.
a. Press (SYSTEM) SERVICE MENU ANALOG BUS ON
ANALOG IN Aux Input MORE REAL (3)(x1).
b. Press (MARKER) {Z)(C/n). The marker should read approximately 434 mllL
¢. Press (MARKER) (4) (G/n). The marker should read approximatety 646 m(l

Source Troubleshooting 7-9
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YO Coil Drive Check with Analog Bus

Note Il the analog bus is not functional, perform the * YO Drive Caoil
Check with Oscilloscope” test.

1. Preoss [PRESET)(SYSTEM) SERVICE MENU AMALOG BUS ON SERVICE MODES
SQURCE PLL OFF ANALUG IN Aux Input COUNTER:ANALOG BUS.

- Then press MORE REAL AUTOSCALE . This
keystroke sequence lets vou cheek the pretune DAC and the AL output 1o
the YO eoil drive by monitoring the 1 VAsliz signal at analog bus node 16,

3

3. Compare the waveform (o Figure 7-6. 1T the wavelorm is incorrect, the Alt
phase lock assembly is fauity.

P

araz-’ T TEE . EE A B

T

3 GHz 87530 8 GHz 87330
sgB29s

Figure 7-6. 1V/GHz at Analog Bus Node 16 with Source PLL Off,
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YO Coil Brive Check with Oscilloscope

Use the large extender hoard tor easy aceess 10 the voliage

Note
poirtts. The extender board is included with the TP 8753 Tool
Kit, sSce Chapter 13, “Replaceable Parts,” for part numbers and
ordering information.

[. Connect oscilloscope probes (o AP 1 and AFIPL-Z. The YO coil drive

iz

signal is actually two signals whose voltage difference drives the coil.

. Press (PRESET) (3vSTim) SERVICE MENU SERVICE MODES SOURCE PLL OFF to

operate the analyzer in a swept open loop mude.

Monitor the two YO eoil drive lines. In souree tune mode the voliage
dilference should vary from approximately 3.5 to 5.0 volts as shown in

-

Figure 7-7.
1 If the vollages dare nol correct, replace the faulty All assembly.

= It the output signals [rom the AT1 assembly are correct, replace the fauhy
A source assembly.

o If neither the All, nor the AR assembly is Taulty, continue with the next
check,

~300. 000 me -150. 000 m= o.0obOs =
| . : i - : . :
| : X H . X I .
H H I H . ; H 1
: | - l 1 } ; i
1 . - i |
i I s# i‘ i i
H X . : j i 5V
~ - PN I\ A : !
! E : g
| : : : :
35V | : , . ;
e LT -
I
i ] i
i T
S B
Lrm. 3 +  .OG0 wolceddiv Qffgat = 7,000 wvoits
Lh 2 +  1.000 volts/div Of Fua = 7.0C0 wvolts
Timebose = 30,0 mssahiv Delay = 0.00009 s
506063

Figure 7-7.
YO- and YO + Coil Drive Voltage Differences with SOURCE PLL OFF
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A12 Reference Check

The signais are evaluated with pass/ail cheeks. The most efficienm way (0 check
the A2 frequency reference signals is to use the analog bus while releering to
Table 7-2.

Alternatively, you can use an oscilloscope, while referring to Table 734 and
Figare 7-5 through Figure 7-14. If any of the observed signals differs from

the figures, there is a 90% probability that the A12 assembly is faulry, Either
consider the ALZ2 assembly defective or perform the*A12 Digital Control Signals
(heck,”

Bath ol these procedures are described ahead,

Analog Bus Method

V. Press (PRESET) (SYSTEM) SERVICE MENU ANALUG BUS ON (MEAS)
ANALOG IN Aux Input ANALOG BUS 1o switch on the analog bus and its
counter.

2. Press to count the frequency ol the 100 kilz signat,
3. Press (MENU) G FREQ (500) (kfm). Verily thal the counter reading (displayed

on the anaiyzer next 1o cot 1) matches the corresponding 100 kilz value for
the OW frequency. (Refer 1o 'lable 7-2.)

4. Verily the remaining CW frequencies, comparing the counter reading with

the value in Table 7-2:
m Press (2) (M)
m Press Im)

Table 7-2. Analog Bus Check of Reference Frequencies

CW Fregquency Analog Bus Node 21 Analog Bus Node 24 Analog Bus Nodr 25
100 kHz 2nd L. PLREF
300 kHz UL L00 M2 0504 Milz ooty MHz
2 M=z 0100 Mtz 2007 MHz 200 MHz2
50 M1z 0,100 Mifz 0.966 Mz 1.600 M=
ROTE: The counter should tndicate the frequencies listed 10 this table o within £0.15 0 Acouracy may vary
with gate time and signal strenglh.

112 Source Trouhleshooting
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O, Press 10 count the frequency of the 2nd LO signal.
B, Press CW FREQ (kjm). Verity that the counter reading matches

—

the corresponding 2nd LO value for the CW frequency. (Refer 1o Table 7-2.;

-1

Verity the remaining CW frequencies, comparing the counter reading with
the value in Table 7-2:

m Pross (2) (M7u)
w Press (s0) (M)

8. Press to count the frequency of the PLREF signal.

Y. Press CW FREQ (500) (k/m). Verify that the counter reading matches
the corresponding PLREF value for the CW [requency. (Refer to Table 7-2.;

10, Verify the remaining CW {requencies, comparing the counter reading with
the value in Table 7-2:

B Press (/1)
11. Check the results.

o IF all the counter readings match the frequencies listed in Table 7.2, skip
ahead 10 "ALY A4 Fractional-NCheck, ™

o1 If the counter readings are incorrect at the 500 kllz and 2 Mz settings
only, go to “FN LO a1t A12 Cheek,”

I all the counter readings are incorrsct at ail three CW frequencies, the
counter may be taulty. Perlorm the “Oscilloscope Method” check of (he
signals deseriboed below. (If the signals are good, cither the A10 or A4
assemblies could be fauity.)

Source Troubleshooting 7-13
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Oscilloscope Method

You need not use the oscilloscope method unless the analog bus is

non-funetional or any of the signals rail the specifications listed in Table 7.2

If the analog bus is non-functional or the previous check has revealed
quesrionable signals, abserve the signal(s) wirh an oscilloscope. Table 7-3
idenrifics a convenient test point and a plot for the five signals listed,

Table 7-3. A12 Reference Frequencies

REF

REF

BN

LMz REF

2XN1r LY

EAS PR Ky

Phase Lock
Beferonee

Flhase Lock
Lieferencs

Frachonal N L
i MHx Reference
Seeond L0

secand L0

ATITEL Pin 0

ALITPL Pin &

AlIE

ATETPR

Al2P1-2.

A12PE-Ed

Figure 74

Figure ¥- 1

Figure 7-11

i1

Figare
Figure T-13

Figure 7-14

Mnemonic Signal Location e Anuiveer
Blescriplion Figure Selting
FN1OOKHREF 1003 Jitle Heference A13TPS Figure 78 any

ESTH IR

ERH PR

1 MHaz O
any
U0 MH CW

14 Mz CW

UNot an A2 signal, but required for AT2 lowband operation,
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100 kHz Pulses

The 100 kHz pulses are very narrow and typically 1.5V in amplitude. You may
have to increase the oscilloscope intensity 1o see these pulses, (See Figure 7-8.)

-100. ICA u= C.ooone s 100, 000 ua
- T . ! T ' :
: | ; I : . :
i : .
I :
: ; :
i i
I .
. l
i : i : i
H : : : I
] H L 4 |
b = 1.0B0 wvoltssdiv OfFsat = D.000 woits
T:mabhmee = Z0.0 ussdiv Oaloy = 0.30oD0 s
sgB10s

Figure 7-8. Sharp 100 kHz Pulses at A13TP5 (any frequency)
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PLREF Waveforms

REF Signal At A11TP1 Pin 9. REF is the buifered PLREF + signal. The 151 TF
is phase locked to this signal. Use an oscilloscope to observe the signal at the
frequencies noted in Figure 7-9 and Figure 7-10.

High Band REF Signal. [n high band the REF signal is a constant 1 Mz square
wave as indicared by Figare 79,

=t JJCO0 w= 0. DgoooD = LLQncon we

N i
} ‘ 5
] ; ]

i 1 o
| T

1 i )
i ! ; : i | ;
n 1 = 50C0.0 mvoltesdsv Df Famt = 0,000 wveits
Timgbasuy = 200 nsfdaiv Calay = 030080 =
sg811s

Figure 7-9. High Band REF Signal (> 16 MHz CW)
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Low Band REF Signal. [n low band this signal follows the frequency of the RIF

"y

nutpul signal. Figure T 10 illustrates a & Mz CW signal.

123300 us C.o0003 = 1.0308C o=
|
|
t
j |
il
! 1 ]l | 1 |
HEEE | HEERER
L — . A
!
Ch., 1 = 500,34 v_l-‘blndv Qffsat =~ C.ODG  walzs
Timaanze - 200 n:!:w’s ! Oglay = C.JoOD0 s
sg612s

Figure 7-10. REF Signal at A11TP9 (5 MHz CW)

v F REF looks good, skip ahead 1o "4 MHz Referenee Signal.”
= If REF is bad in low band, continue with “FN LO at A12 Check.”

Source Troubleshooting
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FN L.O at A12 Check

1. Use an oscilloscope to observe the FN LO from Al4 ar the cable end
of A14J2. Press [PRESET ) (SYSTEM]} SERVICE MENU SERVICE MODES

FRACH TUNE ON to swilch on the fractional-N service mode.

2. Use the front panet knob 1o vary the frequoney from 30 1o 60 MHz, The
stgnal should appear similar 10 Figure 7-11. The display will indicate 1 10
{i().8 ¥MHz,

O 1f the I'N LO signal is good, the AlZ2 assembly is faulty,

= 1If the FN LO signat is not good, skip ahcad to “A3A T4 Fractional-N
(heck.”

-5C. 00 meaec C. 02000 sac 50.00C  naec

IR

AN
N A,

:J SNV S N

: ) |
th. 2 = 100.0 mvelte/div Of Famt = L.OOQ waits

Timepmge = (Q.0C ragesdiv Dalay = C.O0500 see
sg6!3s

Figure 7-11. Typical FN LO Waveform at A12.J1
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4 MHz Reference Signal

This reference signal is used to control the receiver It faully, this signal can
caluse apparent source problems because the CPU uses receiver data to control
the source, AL AIZTPO it should appear similar to Figure 7-12.

-S00. 000 reec 320000 see 300, 302 raec

AV \f \| [

. o H M J -

i ‘\_/ \/ \4_/ \_] |

| ; I \

: H : i

: ' !

| | | I

t ; {

: : | ]

p T 1

i ! i

i i i :

] ) . ; : A

Ch. 1 = 1.000 wvolts/div afF feat - L.000 wvelts
Timebase < 100 nsesfdiv Jelay ~ 0.G0000  sec
5g814s

Figure 7-12. 4 MHz Reference Signal at A12TPY (Preset)
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2ND 1.0 Waveforms

The 2nd LO signals appear ditferent in phase and shape at different frequencies,

-

Refer 1o Table 7-3 for convenient test points,

90 Degree Phase Offset of 2nd LO Signals in High Band, In high band, the
2nd LO is 996 kHz. As indicated by Figure 7-13, the 2nd LO actually consists of
twa signals 90 degrees nut of phase.

-1, 00000 ussc 0. 30300 ea= 1. 00000 uages
: 4 T ; §
| i ' '
VPR RPN . i W PR NG
-—---N—-..—.-—.—..J E i, )
1
T §
i
i
L
] !
PN e .
oL T = 200.0 mvoleardiv Offoat = D.000 wvoits
h. 2 * 200.0 mvoltesdiv Offaat = 0.000 wvoits
Timebaee = 200 maec/div Oalay = 0.00000 wac
sgfias

Figure 7-13.

90 Degree Phase Offset of High Band 2nd LO Signals (=16 MHz CW)

In-Phase 2nd LO Signals in Low Band. The 2nd 1.0 signals in low band, as
shown in Figure 714, are not phase shifted. [n low band these signals track the
RF output with a 4 kHz offset,
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Ch. 2 - 200.0 mvaltasdiv Of faat = Q.000 voles
Timabasa = 20.0 reec/div Dalay = 0.00000 sec
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Figure 7-14. In-Phase Low Band 2nd LO Signals (14 MHz CW)

[f any of the signals of Table 7-2 are incorreet. the probability is 80% that the
Al2 assembly is taulty. Either consider the A1Z2 assembly faulty or perform the
“Al2 Digital Controt Signals Choecek ™ deseribed ahead.
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A12 Digital Control Signals Check

Several digital control signals must be functional for the A12 assembly
to operate pronerly. Cheek the control lines listed in Table 7-4 with the
oscilloscope in the high inputl impedance setting.

Table 7-4. Al2-Related Digital Control Signals

Mnemonic I Sjgnal : Location See Analyier
Description : Figure Betiing
i, ENEEF L. Reference Wouble ATEP- 18 Figuare 7 15 Presot
L HB L Tigh Band AL Figure 716 Froset
LLE Li— Low Band ALPL-ES Figure 7-16 Preszer

L ENREF Line. This is a TTL signal. To observe i1, trigger on the negative edge.
In preset state, the signal should show activity similar (o Figure 7-i5.

0, 00200 sas % 00800 wasc X 10. 0000 wusac
I : ! T T
: i
; i
T
i o
— A v
i
;
- \ .=
] ! ]
Lh. 2 = 2,000 wvolteldiv Offpat = 5000 wvoltae
Timabasa = .00 usae/div Dalay » 0,00000 9sc
50617s

Figure 7-15. L ENREF Line at A12P2-16 (Preset)
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L HB and L LB Lines. These complementary signats 1oggle when the instrument
switches (rom low band to high band as illustrated by Figure 7-16.

-S0C. JOC meac

L. 00008 sec

500, D00 weac

1 '-'1] —
H T N
[ _HB |
f i i i 1
T
"
- ]
LLe
i
+
1
h. § - 4.000 tasdl Qffeet = 0,000 wvoles
Eh. 2 = 4,000 ::%t:/di: Offaat = 0.G00 wvolte
Timaboes = 100 wmeas/div Daiay = 0.00000 aec
sQ618s

Figure 7-16. Complementary L HB and L LB Signais (Preset)

If all of the digital signals appeared good, the ALZ assembly is faulty,

A13/A14 Fractional-N Check

Use the analog bus or an oscilloscope 1o check the A14 VCO's ability 10 sweep

from 30 Mz to 80 MHz The faster anadog bus method should suffice unless

problems are detected.

Fractional-N Check with Analog Bus

. Press (PResfT ) (SYSTEM) SERVICE MENU ANALOG BUS ON
ANALOG IN Aux Imput FRAC N (o switch on the analog bus and the

fractional-N counter,

2. Then press (MENU) (CW FREQ]) 10 set the analyzer (o CW made,

3. Set the instrument as indieated in Table 7 5 and sce whether the VOO

generates the frequencies listed.

www.valuetronics.com
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Tabte 7-53. VCO Range Check Freguencies

[
Instrument Selting : Counter Reading
31 Ml SO N.0500 MHz
B, RN M Hz BOED.0060 Milz

4. Check the counter reading at the frequencies indicated,

= If the readings are within the limits specified, the probabiliry is greater
than 90% thal the fractional-N assemblies are tfunctional. Either skip
ahead ro the *A7 Pulse Generator Cheek” or perform the more conelusive
“Ald VOO Range Check with Oscilloscope”™ described below,

C If the readings fail the specified mits, perform the “Al4 VOO Excerise.”

Al4 VCO Range Check with Oscilloscope

b, Remove the WO THHOUT cable (Al4d1 to A7) from the AT assembly and
connect. it to an oscilloseope set for 50 chm input impedance. Switch on the
analyzer.

2. Press (PRESEL) (SYsTem) SERVICE MENU SERVICE MODES FRACH TUNE QN
to activate the FRACN TUNE sorvice mode. See Chaprer 10, “Service Key
Menus and Frror Messages,” lor more information on the FRACN TUNE
maode,

3. Vary the lractional-N VOO frequency with the [ronl panel knob and check
the signal with the oscilloscope. The waveform should resemble Figure 7-17,
Figure 7 18, and Figure 7-18.

Il the fractional-N oulput signals are correct, continue source troubleshonting
by skipping ahead 1o AT Pulse Generator Cheek ”
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Figure 7-17. 10 MHz HI OUT Waveform from Al14.J1
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5082035
Figure 7-18. 25 MHz HI OUT Waveform from Al4.J1
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Figure 7-19. 60 MHz H] OUT Waveform from A14.J1
A14 VCO Exercise
The nominal tuning voltage range ol the VOGO is - 10 to -5 volts. When the
analyzer is in operation, this voliage is supplicd by the A13 assembly, This

procedure substitutes a power supply (or the A13 assembly (o check the
frequency range of the Al4 VOO,

1. Switch olf the analyzer and remove the A13 assembly.
2. Pul the Ald assembly on an extender board and switeh on the instrumont.
3. Prepare to monitur the VOO frequeney, cither by:

a. Activating the analog bus and setting rhe internal counter to the FRAON
nade, or

b. Connecting an oscilloscope 1o A1412 (labeled LO OUT) and looking For
waveforms similar to Figure 7-20).
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Figure 7-20. L.O OUT Waveform at A14.J2

4. Vary the voltage at Al4TPI4 from - {110 -5 volts either hy:
a. Connecting an appropriale external power supply (o A14TP 14, or

b. First jumping rthe — 15 V internal power supply [rom ASTPS 10 A14TP 14

and then jumping the -5.2 ¥V supply from ASTP10 to A14TP14.

3. Condirm that the VCO freguoncy changes from approximately 30 Mz or less
to 60 Milz or morce.

G, 11 this procedure produces unexpected resulis, the Atd assembly is laulny.

. H this procedurs produces the expected results, continue with the "At4
Divide-by N Circuil Check.”
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Al4 Divide-by-N Circuit Check

Note The AL3 assembly should still be out of the instrument and the
Al4 assembly on an extender board.

Lo Ground AT4TP14 and confirm {as in the Ald VOO Fxercise® that the VOO
oscillates ar approximately d0 1o 55 MIiz,

2. Pul the analyzer in CW mode {to avoid relock transitions) and activate the
FRACN TUNLE service modc,

3. Connegt an oscilloscope to A14T3 and observe the output.

4. With the FHACN TUNE service feature, vary the (requency from 30 MHz to
60.8 MHz.

i}

The period of the observed signal should vary from 3.5 psto 1] ps
c If this procedure produces unexpeeted results, the Al4 assembly is faully.

2 IE this procedure produces the expecled results, perform the "Ald roAls
Digita! Control Signals Cheek.”

6. Remember 1o replace the A1 assembly,

Al4-to-A13 Digital Control Signals Check.

The Ald assembly generates a T'TL cyele start (CST) signal every 10
microseconds. If the VOO is oscillating and the CST signal is not detectable at
ATATPS, the Al4 assembly is non-lfunctional.

Use the CST signal as an external trigger for the oscilloscope and monitor the
signais tn Table 7-6. Since these TTL signals are generated by Al4 1o controf
A13, check them at A13 first. Place A3 onthe large extender hoard. The
signals should look similar 1o Figure 721 If these signals are good, the AT3
assembly is defective.
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Table 7-6. Al4-to-A13 Digital Control Signal Locations

Mnemonic Al3 Locaiion Ald Locatlion
HT nong THS
L FNIIGLD P2 2.
FNEBIAR |3 LG
;
| AP [*2-52 Pa-32
' API2 P-d S0
j AP P-4l P2-31
; AP - R
I AL P2-335 -
;
NLATUH 128 P1-ak

|
]l

C8T

L FNHOLD

FN BIAS

API-5

FN LATCH

sg8223

Figure 7-21. Al14 Generated Digital Control Signals
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H MB Line. This signal is aciive during the 15 Mz 1o 31 Mllz sweep. The
upper trace of Flgure 7-22 shows refative inactivity of this signal during preset
condition. The lower trace shows s status duving a 16 Mz 1o 31 Mz sweep
with Inaclivity during retrace only,

—%. 00000 mac 4.30000 sec 1.000CE  sec
i . t 1 i T T
! : : : : : i
i ! ; ;

— n

16 to 31 MHz !

) i ; i

. o ] ;
|

| | Preset | ?

— i [m— Retrace | i

H 4 ! ;

Ch 1 w 4,000 veltaefgiv GFfagt = 0.000 velts

Timabcaae = 200 mesac/div feipy = 0.02COC sec

sQB23s

Figure 7-22,
H MB Signal at A14P1-5 (Preset and 16 MHz to 31 MHz Sweep)
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A7 Pulse Generator Check

The puise generator affects phase lock in high band only. Tt can be checked with
cither a spectrum analyzer or an oseilioscope,

A7 Pulse Generator Check with Spectrum Analyzer

I. Remove the AT-1o-A6 SMI cable (W7) from the A7 pulse generator assembiy,
Set the analyzor to generate a 16 MHz CW signal. Connect the spectrum
analyzer ta the A7 outlput connector and observe the signal, The AT comb
should resemble the spectral display in Figure 7-23.

}F‘ REF  B. B oBm ATTEN 3@ o8

13 c@s

miiE
||r

L —_—
ETART @ Hz STOP 2,50 UHx
RES EW 1@ mhx VHY 1 mHz SWvP 75 R man
506248

Figure 7-23. Pulse Generator Qutput

2. If the analyzer malfunction relates to a particular frequency or range, look
more closely at the comb tooth there, Adjust the spectrum analyzer span
and bandwidih as required. Even al 3 GHz, the comb should look as clean
as Figure 7-24. For Option 006 instruments at ¢ (GHz the comb tooih level
should be approximately —46 dBm.
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Figure 7-24, High Quality Comb Tooth at 3 GHz

3.0 00 the signal at the A7 oulput is good, check the AT-1o-A4 cable.

4. 1t the signal is nor as clean as Figure 7-24, observe the HI OUT input signat to
the AT assembly,

4. On the network analyzer, press SERVICE MENU SERVICE MDDES

PLL AUTH BFF . Otherwise do not readjust the instrument. Bemove the
Al4 1o AT SMB cable tWH) fram the A7 oulse gonorator assembly, (CW ~
16 MHzx)

b Set the spectrum analyzer to a center frequency of 45 MHz and a span
of 34 MIiz. Conneet it to the Al4-10-A7 cable stil! atached to the Al4
assembly, Narrow the span and bandwidth ro observe the signal closely.

A

S If the HI OUT signal is as clean as Figure 7-25, the A7 assembly is lauliy.
Otherwise, check the Al4-to-A7 cable or recheck the A13/A L4 fractional-N as
described ahead.

Rechecking the A13/A14 Fractional-N

Some phase lock problems may result from phase neise problems in (he
fractional-N loop. To troubleshoot this unusual failure mode, do (he following:

1. Set the network analyzer at 603 MHz in the FRACN TUNE mode.
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Use a spectrum analyzer, 1o examine the HE OU'E signal from the Add
assembly. The signal should appear as clean as Figure 7-25. The comb shape
may vary from pulse gencrator 10 pulse generator,

/.p REF  B. 2 dim A“TEN 38 dB
'

i T

S !

CENTER S5.GA3 J MHz
HES AW 3B8  H= VAW 3B ex

SPAN 1B 8 wmME
SWF 1. B0 sec

306263
Figure 7-25. Stable HI OUT Signal in FRACN TUNE Mode

AT Pulse Generator Check with Oscilloscope
Perform this cheek il a spectrum analyzoer is not available,

1. Remove the Ad-1o-All SMED cable from the A4 (R) sampler’mixer output.,
onnect the oscilloscope to the Ad output (st TF.

2. Activate the FRACN TUNE service mode and tune the fractional-N (o 50
MHz. Press SERVICE MENU SERVICE MODES FRACH TUNE ON

@]

3. Activate the SRC TUNE service mode of the analyzer and tune the source to
50 MHz, Press SRC TUNE ON SRC TUNE FREQ (50) (W/p)
4

. Ser the SRC TUNE frequency 1o those listed in Table 7-7 and observe the lsr
IF waveforms. They should appear similar to Figure 7-20,

iz I the signals observed are praper, continue *All Phase Lock Cheek.”
= If the signals observed are questionable, use a spectrum analyzer 1.0

perform the preceding “A7 Pulse Generator Check with Spectrum
Analyeer™
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Tabie 7-7. 1st IF Waveform Settings

SRC TUNE FRACN Harmonic 1s1 IF
51 M1z S Mz 1 1t 6 M=
250 MHz A M Hx 5 110 f MITz

30 Mz Ay Lo BOMIE

2330 MITz

-.. 02008 us

=. 30000

=

i 00000 us

i
.

AEA

AN

[

o

|\

[ 1]
ARWIR

i

T
iVAmAY

\/

/
VERVERRY,

4
1
1
-l
t
|

L

Imo ~ "5 _00 meoltssdiv Dffoet = 0.000 valrs
“imepeze = 200 rmesdiv Daloy = 0.00000 s
Ir. . fcrometers Fran, = 4 Z1ZB3 MHz

Figure 7-26. Typical 1st IF Waveform in FRACN TUNE/SRC TUNE Mode

Al1l Phase Lock Check

At this point, the A1 phase lock assembly appears 10 be faulty (its Inputls
should have been verified already). Nevertheless, you may eleet o use the

phase lock diagnostic rourines or check the relevant signals at the assembly

itsell for confirmation,

Note

s4627s

H external source mode is the only operating mode with phase

lock problems, replace the A1l phase luck assembly.
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Phase Leck Check with PLL DIAG

lefor to “Phase Lock Diagnostic Fools™ in “Source Group Troubleshooting
Appendix™ al the end of this chapier 'or an explanation of the error messages
and the diagnostic routines. Follow the steps there 10 determine in which state
the phase lock is lost.

= If NO IF FOUND is displayed, confirm thar the analog bus is functional and
perform the *Source Pretune Correction Constants (Test 4817 as outlined in
Chapter 3, "Adjustments and Correction Constanis.”

i

I phase lock is fost in the ACQUIRE stare, the Al assembly is faulty,

11 phase Inck is lost in the TRACK state, troubleshoot source phase lock ioop
components other than the All assembly.

Phase Lock Check by Signal Examination

To confirm that the All assembly is receiving the signals required for its propetr
operarion, pertorm the following steps.

1. Place the Al]l assembiy on the large extender board.
2, Switch on the analyzer and press (PRESET).

3. Check for the signals hsted in Table 7-%.

Table 7-8. All Input Signals

Mnemonic | T4} Access See Notes
Figure

FA ol - [FIRR A Tl O Frgure 7-2%7 5 Aads YO CUIL 0 setting Y. Presy [ PRESET ' MENL

NUMBER OF PUINTS (3)(31]) to ohserve this signal,

REF I | ATETP Figure 785, | Dhserve benh fow iwod and high band OW frequenoes.
Figure 7-10

Yer SO - | ALTP-2 32 Figure 7-7 | Use SOURCE PLL OFF.
Fry o, - O AT 1A Flgawe 77
18T IF [ |A1TPLIFN Figure 28 | Checl for 1 Mz with tee a AlL jack {fnot at cable ond) in

high band.,
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Figure 7-27. FM Coil - Plot with 3 Point Sweep

4. 16 any of the input signal is not proper. reler 1o the averall block diagram in
Chapter 4, “Start Troubleshooiing Here,” as an aid 1o 1rouble shooling the
problem 1o its souree,

3. [ any of the output signals is not proper, the A11 assembly is Faulty.
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Source Group Troubleshooting Appendix

Troubleshooting Source Problems with the Analog Bus

The analog bus can perform a variety of fast checks, However, il too s subject
te fallure and thus should be tested prior (o use. You should have done this in
Chapter 4, *Start Troubleshooting Here ™

To use the analog bus 1o check any one of the nodes, press (PRESET) [SYSTEM)
SERVICE MENU ANALOG BUS IN. Then press {(MEAS) ANALOG IN Aux Input
and enter the analog bus node number followed by (x13. Refer to “Analog
Bus® in Chapter 10, “Service Key Menus and Error Messages,” for additional
information,

Phase Lock Diagnostic Tools
B OIYOr moessages

m diagnostic roulines

Phase Lock Error Messages
All phase lock error messages can result from improper front panel connections.

NO IF FOUND: CHECK R INPUT LEVEL means no [F was deteclied during pretune:
a source problem. Perform the “A4 Sampier/Mixer Cheek.™

NG PHASE LOCK: CHECK R INPUT LEVEL means the [I' was nnl acquired aliler
prewune: a source probilem. Perform the " Ad SamplerMixer Check.” eariier in
this chapter.

PHASE LOCK CAL FATLED means thar a ralculation of pretune values was nort
successfil; a souree or receiver faillure, Perform the “Souree Pretune Correetion
Constants” routine as outlined in Chapter 3, “Adjustments and Correction
Constants,” I the analyzor fails that routine, perform the “Ad Sampler ‘Mixer
Cheek.”

PHASE LOCK LOST means thai phase lock was lost or interrupied before the band
sweep ended: a source problem. Refer to “Phase Lock Diagnostic Routines™
next to aceess Lthe phase lock loop diagnostic serviee routine. Then troubleshoot
the problem by following the procedures in this chapter
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Phase Lock Diagnostic Routines

Perform the following steps to determine at what (requencies and bands the
phase lock problem oceurs,

I. Press (PRESET) (8¥STEmM) SERVICE MENU SERVICE MODES PLL AUTO OFF 10
swileh off the avtomatic phase-locked loop. Normally, when the phase lockedd
toop detects lock problems, it automatically aborts the sweep and attempts 1
recalibrare the pratune cyele. Switching off PTL AUTO defleats this routine,

2. Press PLL DIAG ON 1o switch on the phase-locked ionp diagnostic serviee
made. In this mode, the phase lock cvele and subsweep number are displayed
on the analyzer display. (See “Service Modes Menu™ in Chapter 10, “Serviee
Key Menus and Error Messages,” for more information.)

P

Press PLL PAUSE to pause the phase lock sequence and determine where the
source is trying to tune when lock is lost.

Reter to “Source Theory Overview” in Chaprer 12, “Theory of Operation,”
for additional intormation regarding band related problems. Then use the
procedures in this chapler to check source functions al specific [requencies.

Broadband Power Problems
This section assumes that a power problem exists across the full requency
range, but. thal no error message is displayed on the analyzer, The problem may
cifect port 1, port 2, or both. Assemblies in question include:

Al source

AZE, A22 directionai couplers

A24 solid state transier switch

any cables from the A3 source 1o the oulputs of port 1 or port 2
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Receiver Troubleshooting

Lise this procedure only il you have read Chapter 4, “Siart Troubleshaoting
Here.” Follow the procedures in the order given, unless instructed otherwise,

The receiver group assemblies consist of the following:
m Ad:H4 sampler/mixer assemblics

m ALQO digital IT' assembly

Receiver Troubleshooting  8-1
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an HI® 8754D
network analyzer,
b Identify the faulty group. Reler to Chapler 4, “Start Troubleshooting Here.”

Follow up with the appropriate rroubleshooting chapter that identifies the
Faulty assembly,

[

Order a replacement assembly. Refor 1o Chapter 13, “Replaceable Parrs.”

3. Replace the faulty assembly and determine what adjusiments are necessary.
Refer to Chapter 14, *Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Reler to Chaprer 3, “Adjustments and
Correction Gonstants,”

H. Perform the necessary performance tests, Refer to Chaprer 2, “Sysrem
Verification and Performance ‘lests.”
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Receiver Failure Error Messages

The error messages which indicale receiver group problems may be caused by
the instrument itself or by external devices or connections. The following three
orror messages share the same description.

m CAUTICN: OVERLOAD ON INPUT A, POWER REDUCED
m CAUTION: OVERLOAD ON INPUT B, POWER REDUCED
a CAUTION: QVERLQAD ON INPUT R, POWER REDUCED

H any of the above error messages appear, Lthe analyzer has exceeded
approximately - 14 dBm s one ol the 1051 ports. The RF ouipul power is
automatically reduced to =85 dBm. The annotation P| appears in the |eft
margin of the display to indicate that the power trip function has been
activated. To resct the analyzer’s power and regain control of the power level,
to the loHowing:

L. Remove any devices under test which may have contributed excess power Lo
the inpur.

2. Press POWER ) (x1) SOURCE POWER OF o rewurn the power level to
the preset stale.

3 If the power trip indicator (1)) does not reappear, reconfigure the test
sotup to keep input power levels ar O dBm or below.

O If Pi reappears, coniinue with “Check the A and B Inpus.”
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Check the A and B Input;

Good inputs produce traces similar to Figure 8-2 in terms of flainess. To examine
hoth input traces, do the {ollowing:

L. Connect the equipment as shown in Figure 8-1. (The thru cable is HP part
number 8120.4779.)

Figure 8-1. Equipment Setup

2. Check the ilatness of the input A trace by comparing it with rthe reace in
Figurc 8- 2.

Press (PRESET) (MEAS) INPUT PORTS A& TEST PORT 2
AUTG SCALE.

A, Check the flatness of the input B frace by comparing it with 1he trace
Figure 8-2.

Press (MEAS) INPUT PORTS TEST PORT 1 B.

o [f neither of the input (races resemble Figure 82, continue with
“Troubleshooiing When Al Inpuls Look Bad.”

o I al feast one input trace resembles Figure 8-2, continue with
“Troubleshooting When One or More Inputs Look Good, ™
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Figure 8-2. Typical Good Trace
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Troubleshooting When All Inputs Look Bad

Run Internal Tests 18 and 17

L. Press {(PRESET) (SYSTEM) SERVICE MENU TESTS EXECUTE TEST 1o
run the ADC oifser.

2. Then, when the analyzer finishes test 18, press EXECUTE TEST Lo
run the ADC linearity (est,

If cither of these wests FAIL, the A0 assembly is probabty faulty. This can be
confirmed by cheeking the 4 MHz signal and substituting the A10 assembly or
checking the signals listed in Table 8-1.

Check 2nd LO

Check the 2nd LO signal. Refer 1o the *A 12 Reference Check” section of
Chapter 7, “Source Troubleshooling”™ for analog bus and oscilloseope cheacks of
the 2nd LO and wavetorm illustrations.

o It the analyzer passes the choeks, continue to “Check the 4 MIlz REF Signal. ™

o If the analyeer {alls Lhe checks, perform Lthe high:low band transition
adjustment. If the adjustment fails, or brings no improvement, replace AL2,
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Check the 4 MHz REF Signal
1. Press (PRESET).

2. Use an oscilioscope to observe the 4 MHz reference signal at A10P2-6.

= If ithe signal dooes not resemble Fidure 8-3, (roubleshont the signal source
TA12P2 36) and path,

21 1 the signal is good, the probability is greater than 90% that the A1)
assembly is faulty. Tor confirmation, pertorm “Check ALQ by Substitwtion
or Signal Examination.”

=50C. 002 nesc 0. 00000  sac 500. 000 roes

1 /L"’\ /"1_/’"\

SRR AN, BN %

H T

i !
oh 1 = 1.000 wvolesfdiv Qf fear, = 0,000 veles
Timgooge = 100 wmsecfdiv Deioy = 0.00000 sec

sgE03s
Figure 8-3. 4 MHz REF Waveform
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Check A10 by Substitution or Signal Examination

H the 4 Mz REF signal is good at the A10 digival IF assembly, check the AL
assembly by one of the lollowing methods:

® Substitute another A0 assembly or

m Check the signalicontrol lines required for irs operation. The pins and signa
sources of those lines are identified in Table 8- 1. [t is possible that the A
assernbly may not be providing the necessary signals, These signal checks
allow yvou 10 deiermine which assembly is faulty. Some of the wavelorms are
illustrated by Figure 8-4 and Figure R-3.

It the substitute assembly shows no improvement or it all of the input signals
arce valid, continue with “Cheek the 4 kHz Signal,” Otherwise troubleshool the
suspoct signal(s) or consider the ALG assemDbly Taulty,
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Table 8-1. Signals Required for A10 Assembly Operation

‘Wnemanic

Description

AlD
Locution

Hignal
Souree

See
FMigure

DI
DIF
DiFor2
DIFER
DIFEH
DIFES
DIFT
DIFD7

L DIFEND
L DIFEN]
L DIFENZ
DI
TECLE
DIF DATA
L ENDIF

L INTOOR

Drigital TF dawa 0 L3R
Pigital IF daw |
Digital il data 2

Diirgical IF daea A

Liigital §F data

Digiwal U data 3

[tigital IF a1 £

Liigital IF dara 7 (Mam
Digital TF enable

Digital 1K enahle 1

Digital TFF enable 2

Iegitad IF conversion vomp.
Ingival IF seecind il
Digilal IF serial data oot

[. enabic digital IF

T interrupt. DSF

P2 56

P

P2-60

P34

P

P2-35

173-33

7=

P23

ADPR-2Y

AQP2-57

AHPR-2s

AP

PADP2.2%

PAGTZ

AP0

ASP2-G0

AOP2-34d

A5

§ADZ-25

1
T
i

ATOPE-RE

CATORR

AloPEd

ABPPZ 1T

AlOP2-2

Figtive -1
Figure & 4
Figrere 2-1

Figure #-7

Figlape =5

FUherk Sor TTL gelivity.
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DIiF DATA=
* DiF DATA consists of 18 seral bits per input conversion.
the LSB s on the right side and is the most valatile.
sgfCEs

Figure 8-4. Digital Data Lines Observed Using L INTCOP as Trigger
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Figure 8-5. Digital Control Lines Observed Using L. INTCOP as Trigger
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Troubleshdotihg When One or More Inputs Look Good

Since at teast one input is good, all of the commnn receiver circuitry beyond the
multiplexer is functional. Only the status ol the individual sampler/mixers and
their individual signal paths is undetermined.

Check the 4 kHz Signal
L. I'ress (PRESET ) [MENU) CW FREQ .

2. Use an oscilloscope 1o check the 4 kllz ourput of the sampler mixer in
guestion at the A0 assembly. The input and ourpur aceess pins are listed in
Table 8-2. The signal should resemble the wavelorm of Figure &-f.

o Il the signal is goond, continue with “Check the Trace with the Sampler
Correction Constants Ot

o It the signal is bad, skip ahead to “Check 1s( LO Signal at Sampler ' Mixer,”

Table 8-2. 2nd IF (4 kHz) Signal Locations

Munemonic Descriptinn Al0 Location Signal Source
IFL 1z ATOFY-1, 31 AL1-6
IFA b kHz ATOPT- | At AAP1-6
Gy -+ k2 ATOPL-TO a7 ABT1-6

www.valuetronics.com
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sgBO5s
Figure 8-6. 2nd IF (41 kHz) Waveform

Check the Trace with the Sampler Correction Constants OfT

V. Press (PRESET) (MEAS) INPUT PORTS A AUTO SCALE |

2. The trace is currently being displayed with the sampler correction constants
on and should resemble Figure 8-7a.

el

Press SERVICE MENU SERVICE MODES MORE SAMPLER COR OFF .

4. The trace is now being displayed with sampler corrcction constants off and
should have worsened 1o resemble Figure 8-7h,

&, Press SAMPLER COR ON . The trace should improve and resemble Figure 874
again,
Note When the eorrecrion constants are switchoed off, an absolute

offset and bandswitch points may be evident.
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[f the trace shows po improvement when the sampler cortection eonstants are
toggled from off 1o on, perform the “Sampler Magnitude and Phase Correclion
Constants (Test 53" adjusiment described in Chaptler 3, "Adjustments and
Correction Constants.” 1l the trace remains bad after this adjustment, the AlL(
assembly is delective.

{a i) .
sg645d

Figure 8-7. Typical Trace with Sampler Correction On and Off
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Check 1st LO Signal at Sampler/Mixer

I the 4 kllz signal 1s bad at the samplersmixer assembly, check the 151 1O signal
where it enters the sampler’mixer assembly in question.

= If the ist LO s faulty, check the Ist LO signal at its output connector on the
AT assembly o determine if the failure is in the eable or The assembly.

= It the 1st LO is good, continue with “Check 2nd LO Signal a1 Sampler-Mixer”

Check 2nd LO Signal at Sampler/Mixer

Check the 2nd LO signal at the pins identified in Table 8-3. Refer (o the “AL2
Reference Cheek” in Chapler 7, “Source Troubleshooting,” for analog bus
and oscilloscope checks of the 2nd LO and waveform illustrations. Table 8-3
identifies the signal location ain the samplers and the A12 assembiy,

Table 8-3. 2nd LO Locations

¥nemonie Ileacription Sampler Signal |

Location Saonree 2
Ind 1O #nd L0 {0 degress, AT B TE DL ATHP1-2, 32 i
2nd L4704 2pd RO -0 degrees) Ad5-611-1 AP, 31 [

[f the “nd 1O s gond at the sampler/mixer. the samplersmixer assembly is fauliy.
Otherwise, troubleshoot the A12 assembly and associated signal path.
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Accessories Troubleshooting

Use this procedure only il vou have read Chapter 4, “Start Troubleshooting
Mere.” Follow the procedures in the order given, unless instructed otherwise

Measurement fallures can be divided into two categories;

m Tailures which don’t affect the normal [unciioning of the analyzer bhw render
incorrect measurcment data.

a Failures which impede the normal functioning ol the analyzer or prohibit the
use of a lealure,

This chapter addresses the first caregory of failures which are usually caused by
the following:

B OpEraLor errors

m [aulty calibration devices or connectors
m bad cables or adapiers

m improper calibration lechniques

These failures are checked using the [ollowing procedures:

B fInspoect the Aceossorios”
m “Inspect the Error Terms”
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Assembly Replacement Sequence

The folfowing steps show the sequence to replace an assembly in an P 87530
Network Analyzer,

1. I[dentily the Taully group. Refer to Chapler 4, “Start Troubleshooting Here "
Follow up with the appropriate troubleshooting chapter that idemifies the
laudty asserably.

2. Order a replacement assembly. Refer to Chapter 13, *Replaceable Paris.”

3. Replace the faulty assembly and determine what adjusiments are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.™

4. Perform the necessary adjustments, Refer 1o Chaprer 3, “Adjustments and
Correction Constants.”

JA |

Perform the necessary performance lests. Refer (o Chapter 2, “System
Verification and Performance Tests.”
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Inspect the Accessories

Inspect the Test Port Connectors and Calibration Devices

1. Check for damage to the maring contacts of the tesl port centey conductors
and loose conmnecior bulkheagds,

2. Inspect the calibration kit devices for bent or broken cenmter conducrors and
other physical damage. Refer o the calibration kit operating and service
manrtual for information on gaging and inspecting the device connectors.

It any calibration device is obviously damaged or ow of mechanical
tolerance, replace the device.

Inspect the Error Terms

Error terms are a measure of a “system™: a network analyzer, catibration kit,
and any cables used. As required, reier o Chaprer 11, “Frror Terms” for the
following:

m The specific measurement calibration procedure used 1o generate the error
lerms,

® The rouiines required 1o extract error lerms from the instrument.
m Typical error term data.

LUse Table 9-1 (0 cross-relerence ercor term data Lo system faulrs,
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Table 9-1. Components Related to Specific Error Terms

Camponeant Direelivity Source Reflection Izulation Lasuidd Transmission
Mateh Tracking Maich Tracking

Calihration Kit

toad X

apren short X X
Anualyzer

sanepler X X X

Al digital IF X

Lest port Connectors X X X X X X
External cables X X

I you detect problems using error term analysis, use the (ollowing approach to

isolate the fault:

. Check the cabie by examining the load match and transmission tracking
terms, IF those terms are incorreet, go 1o “Cable lest.”

2. Verify the calibration kit deviees:

Loads: [f the directivity error term looks good. the load and the test port
are good. If directivity looks bad, connect the same load on the other test
port and measure its directivity, 1f the second port looks bad, as if the
problem had shifted with the load, replace the load. If the second port
inuks good, as i1 the Inad had not been the problem, roubloshiont the e

port.

Shorts and opens: [f the source match and reflection tracking terms look
good, the shorts and the opens are good. If these 1erms look bad while Lhe
rest of the terms look good, proceed 1o *Verify Shorts and Opens.”
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Cable Test

The load match error term is a good indicator of cable problems. You can

turther verify a fanlty cable by measuring the reflection ol the cable, Perform
an SUL I-port calibration directly ar port 1 (no cables). Then conneet the suspect
cable 1o port 1 and terminate the open end in 50 ohms.

Figure 9 1 shows the return loss trace of a good (left side) and laulty cable

Note thal the important characteristic of a cable trace is its level (the good cable
trace is much lower) not i1s regularity. Refer to the cable manuoal for return loss
specifications,

R Ao o o R L
Lo littal

Figure 9-1. Typical Return Loss Traces of Good and Poor Cables
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Verify Shorts and Opens

Substitute a known good short. and open of the same connector Type and sex as

Lhe short and open in question. [f the devices are not from one ol the standard

calibration kits, refer o the I1P 87530 Network Analyzer User’s Guide for

information on how to use the MODIFY CAL KIT lunetion. Set aside the short

ared open that are causing the problem,

1, Perform an 811 1-port calibratinn using the good short and open. Thon press
FORMAT SMITH CHART to view the devices in Smith chart format,

2. Connect the good short 1o port 1. Press ELECTRICAL DELAY and
turn the ront pancl knob to enter enough electrical delay so that the 1race
appears as a dot at the feft side of the circle. (See Figure $-2a. lelt.)

Replace the good short with the questionable short at port 1. The trace of
the questionable short should appear very similar to the known good short.

3. Connect the good open to port 1. Press (SCALE ReF) ELECTRICAL DELAY and
turn the front panel knob to enter encugh electrical delay so that the trace
appears as a Jdot at the right side of (he ecircle. “See Figure @-2h right )

Replace the good open with the questionable open at port 1. The 1race of the
questionable open should appear very similar 1o the known good open,
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Figure 9-2. Typical Smith Chart Traces of Good Short (a) and Open (b)
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Service Key Menus and Error Messages

Service Key Menus

These menus allow you to perform the following service funcetions:
. jest

& verily

m adjust

a contlrol

wm troubleshoot

The menus are divided into two groups:
I Internal Thagnostics

2. Service Features

When applicable, the HP B mnemonice is written in parentheses following the
key. See ITP-I13 Service Mnemonic Definitions at the end ol this seclion.

Error Messages

The displayed messages thal pertain to service [unctions are also listed in vhis
chapter to help yvou:

m ['nderstand the message,

& Solve the problem.
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Service Key Menus - Internal Diagnostics

The internal diagnostics menus are shown in Figure 101 and deseribed in the
iollowing paragraphs. The lolowing keyvs access the internal diagnostics menus:

® TESTS
" TEST QPTIONS
¥ SELF-DIAGHUSE

Figure 10-1. Internal Diagnostics Menns

Note Throughout this service guide, these conventions ace observed:
HARCKEYS) are labaled fronl pancl kevs
SOFTKEYS are dispiay defined keys (in the menus)

(HP-113 COMMANDS) when applicable, follow the keystrokes
in parentheses

LI 1

u
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Tests Menu
To aceess this menu, press (Sys1im) SERVICE MERY TESTS.

TESTS (TEST [D]) accesses a moenu that allows you 1o select or execule
the service 1ests. The default is set 10 internal
Lest L.

Note Deseriptions of tests in each of the categories are given under

the heading Test Deseriptions in the following pages.

The 1ests are divided by funetion into the following
calegories:

= Internal Tests (0—20)

= Exiternail Tesrs (2120

= System Verification Tests (27—45)

2 Adjustment Tests (44—58)

== Display Tesis (59-—065)

= Test Patierns (66 80

To aceess the first tesl in each category, press the
category softkey. 'To accass the other tests, use the
numeric keypad, step keys or front paned knob. The
rest number, name, and status abbreviation will be
displaved in the active entry area of the display,
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Table 10-1 shows the test starus abbreviation that appears on the display, ils
definition, and the equivalen 11P-1B code. The HP-IB command to output

the test status of the most recently executed test is OUTPTESS. For more
infurmation, refer 1o “HP-IB Service Mnemonic Definitions™ located at the end
ol this chapter.

Table 10-1. Test Status Terms

Display Abhreviation Definition OP-IE Codde
Pass PASS 0
FATL FAlL
k- IN PROGRESS @
iNAY NOT AVAILABLE 4
-NT- NOT THINE 4
THINE DONE E]

EXECUTE TEST (EXET) runs the gselected lest and may display these
softkeys:

CONTINUE (TESRT! continues the selecred rest,
YES (TESRZ) alters correction constants during
adjustment. 1ests.

NEXT (TESR4) displays the next choice,

SELECT (TESRG) chooses the option indicated.
ABCORT (TESRES; terminates the test and rerurns 1o
the tesls menu,

INTERNAL TESTS evaluates the analyvzer's internal operation. These
tests are completely internal and do not require
axtornal connections or user inleraction,

EXTERNAL TESTS evaluate the analvzer’s external operation. These
additional tests require some user interaclion {such
as keystrokes).
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SYS VER TESTS verifies the analyzer system operation by examining
the contents ol the measurement calibration arrays.
The procedure is in the “System Verification and
Performance Tesis™ chaptor. Inlormation about the
calibration arravs is provided in the “Error Terms”
chapler.

ADJUSTMENT TESTS generales and stores the correction constants,
For more information, refer to the “Adjustments”
chapler.

DISPLAY TESTS checks Tor correct operation of the display and GSP
hoard.

Test Options Menu
To aceess this menu, press SERVICE MENU TEST OPTIONS.

TEST OPTIONS aceesses softkeys that affect the way tests (roufines)
run, or supply necessary additional dala,

CONTINUE TEST (TESR1) resumces the testfrom where it was stopped,

REPEAT on OFF (TO2) toggles the repeat lunction on and off. When the
funetion is ON, the selecied 1est wilk run 10,000
times unless you press any key to stop it. The
analvzer shows the current number of passes and
fails.

RECORD on OFF {101} toggles the record function on and oft. When the
function is ON, certain test resulls are sent Lo
a printer via HP-113, This is especially uselul lor
correction constants. The insirument must be in
svstem controller mode or pass control mode 1o
print. (Reler to the “Printing, Plotuing, and Saving
Measurement Results™ chapter in the £8P 875345
User's Guide.)

LIMITS [NORM/SPCL] selects either NOHMal or SPeCial. (iighter) limits for
the Operator’s Check. The SPCOL limits are useful for
a guard band,

POWER LOSS (POWLLIST) accesses the following Edit List menu to allow
moctification of the external power loss data 1able.
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LOSS/SENSR LISTS aceesses the power loss:sensor lists menn:

USE SENSOR &/B selects the A or 13 power sensor
calibration factor list for use in power meler
calibration measurements.

CAL FACTOR SENSCR 4 (CALFSENA) accesses
the Edit List menu to allow modification of the
calibration data 1able for power sensor A.
CAL FACTOR SENSOR B (CALFSENDE) accesses
the Fdit List menu to allow modification of the
calibration data table Tor power sensor B,

POWER LOSS (POWLLIST} accesses the Edit List
moenu to allow modificalion of the external power
loss dara table that corrects coupled-arm power
loss when a directional coupler samples the RF
outlput.

Edit List Menu 1o access this menu, press SERVICE MENU

TEST OPTIONS LOSS/SENSR LISTS and then press one of the following:

CAL FACTOR SENSOR A or CAL FACTOR SENSOR B or POWER LOSS.

SEGMENT selects a segment {(frequency point) to be edited,

deleted from, or added to the current data table.
Works with the entry controls,

ERIT {SEDLDY abllows moedifteation of frequency, cal factor and lnss
values previously enrered in the current data Lable.

DELETE (SDEIL) deletes frequency, cal Tactor and loss valuoes
previously enterad in the current data tabie.

ADD (SATHY adds new frequency, cal facior and loss values to Lhe
current data table up 1o a2 maximum of 12 segments
{frequency points, PTS).

CLEAR LIST {CLEL} deletes the entire current dava table (or list) when
YES is pressed. PPress NG to avoid deletion.

DOME (EDITDONE) returns 1o the previous menu.,
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Self Diagnose Softkey

You can aceess the selt diagnosis function by pressing, SERVICE MENU

SELF DIAGNOSE . This [unction examines, in order, the pass/lail status of all
internal 1ests and displays N0 FAILURE FOUND if no tests have failed.

Il a fallure is detected, the routine displays the assembly or asserablies most
probably faulty and assigns a lailure probability lactor 10 cach assembly.

Test Descriptions

The analyzer has up to 8¢ routines that {est, verily, and adjust the instrument.
This section describes those tesis.

Internal Tests

This group of tests runs without external connections oF operator interaction.
All return a PASS or FAIL condition. All of these rests run on power up and
PRESET except as noted,

i ALL INT. Runs only when selected. 1t consists ol internal tests 3-11,
13-16, and 20. Use the [ront panel knob to scrodl through the tests and
see which failed, I all pass, the test displays a PASS staius. Each test
in the subset retains its OwWn test slatus.

i PRESET. Runs the following subset of internal tests: first, the
ROM/RAM tests 2, 3, and 4; then tests 5 through 1), 14, 15, and L6, If
any of these 1ests fail, this test returns a FAIL status, Use the front
panel knob 1o seroll through the tests and see which failed. 10 all pass,
this test displays a PASS status. Each test in the subser retains its own
1est status. This same subset is available over HPIB as “TST?". [t is no
pertormed upon remote prescl,

I

ROM. Part of the ROM/RAM tests and cannot be run separately. Refer
10 the "Digital Control Troubleshooting” chapter for more information.

CMOS RAM. Verilies the AY CPU CMOS {long-term) memory with a
non-destructive writeyread pattern. A destruetive version that writes
over stored data is shown in Table 10-2,
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4 Main DRAM. Verifies the AS CPU main memory {DRAM) with a
non-destructive write/read test patlern. A destructive version 1s shown
in Table 10-2. These tests, internal tests 2 through 4, are normally run
at preset and power-on. llowever, a jumper on the A9 CPU assembly,
illustrated in Figure 10-2, can be set in one of five positions with the
following results:

Table 10-2. Descriptions of -Jumper Positions

Jumper Position Result
Position No
FALTER ] With the jumper in this right position, correction constants csn

be abtered, (updated) during adjustnent rocedures. The aliered
correclion constants are stored i LEPROM, replacing previously
stored correclion constants.

CAMOS 2 This destructive version of the CMOS RAM test (internal test 3)
coplinnously writes over information stored there,

DRAM i This destructive version nf’ the maie DRAM Lest (interaal test 4
continnmsly writes aver information stored there,

SKIP 4 FFor Factary use only. ;

NORMAL o The lel position is the normal operarion position

Figure 10-2. Jumper Positions on the A9 CPU
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For additional information, see “Internal Tests” {near the front of this
section) and the “Digital Control Troubleshooting™ chapter.

DSP Wr/Rd. Verifies the ability of the main proeessor and the

DSP (digiral signal processor), both on the A9 CP1 assembly, to
communicate with cach other through DRAM. This also verifies that
programs can be loaded 1o the DSP, and that most of the main RAM
aAccess circuits operate correctly.

DSP RAM. Verifies the A9 CPU RAM associated with the digital signal
processor by using a write/read pattern,

DSP ALU. Voerifies the A% CPU high-speed math processing portions ol
the digital signal processor,

DSP Intrpt. Tests the ability of the AY OPU digihal signal processor to
respond to interrupts (rom the A0 digital [F ADC.

DIF Control. Tests the ability of the A8 CPU main processor to
writesread to the control latches on the ALO digital IR

DIF Counter. Tesis the ability of rhe A9 (P main processor o
write.read to the triple divider on the A10 CPUL T tests the AD
CPU data butfers and ALO digital 1F, 1the 4 Mz clock from the Al2
reference,

DSP Control. Tests Lhe ability of the A9 CPU digital signal processor (0
write to the control latches on the A10 digital IF. Feedback is verified
by the main processor. [t primarily 1ests ihe A10 digital 17 but failures
may be caused by the A9 CP1

Fr Pan Wr/Rd. Tests the ability of the A4 CIPU main processor (o
writesread Lo the [ront panel processor. Bt tests the A2 front panet
interface and processorand AY CPU data bullering and address
decoding. (See aiso tesis 23 and 24 below.] This runs only when
selected.

Rear Panel. Tosts the ability of the Af) CPU main processor 1o
writesread to the rear panel controb elements. It tests the AlG rear
panel, and A CPL data buttfering and address decoding. {1t does not
test the HP-1B interface; for that see the TP IB Programwwing (rudde.)
This runs only when selected or with ALL INTERNAL.

Post Reg. Poils the status register of the A8 post-regulator, and
flags these conditions: hear sink too hot, inadequarte air flow, or
post-regulated supply shutdown,
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Frac N Cont. Tests the ability of the A9 CPU main processor 1o
write/read to the control element on the Al4 fractional-N {digital)
assembly. The control element must be functioning, and the
fractional-N VGO must be oscillating talthough not necessarily
phasc-locked) to pass.

Sweep Trig. Tests the sweep frigger (L SWP) line from the Al4
fractional-N to the A0 digiial I The receiver with the sweep
synchronizes L SWP

ADC Lin. [t 1ests the linearity of the AL digital 1FF ADC using the
built-in ramp generator. The test generates a histo@ram ol the ADC
tinearity, where cach data point represents the relative “width” of a
particular ADC code. Ideally, all codes have the same width: different
widths correspond (0 non-lincarities.

ADC Ofs. This runs only when selected. 1t tests the ability of the
offset DACG, onthe A10 digital [F, (o apply a bias offset to the IF signals
belore the ADC input. This runs only when selected.

ABUS Test. Tests analog bus accuracy, by measuring several analog bus
reference voltages (all nodes from the AT0D digital IF} This runs onby
when selected,

FN Count. Uses the internal counter 1o count the Ald fractional-N
VCO frequency (120 10 240 MHz) and the divided {ractional-N
frequency (100 klz). Te requires the 100 kllz signal from A12 and the
counter gate signal (rom AlQ to pass,
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External Tests

These tests reguire either external equipmeoent and connections or operator
interaction of some kind to run. Tests 30 and 60 are comprehensive {ront panel
checks, more complete than test 12, that checks the front panel keys and knob

antry.

21 Port 1 Op Chk. Part of the *Operalor’s Check” procedure, located
in the “Star Troublesheoting”™ chapter. The procedure requires the
exiernal connection ol a short 10 PORT 1.

22 Port 2 (p Chk. Same as 21. but tests PORT 2.

23 Fr Pan Seq. Tests the front pancl knob entry and ali Al front panci
keys, as well as the front panel microprocessor on ithe A2 assembly. Tt
prompts the user to rotate the front panei knob, then press cach key
in an ordered sequence. [t comtinues to the next prompt only il the
current prompl is correctly satisfied.

24 Fr Pan Diag. similar to 23 above, bul the user rotates the front pancl
knob or presses the kevs in any order. This test displays the command
the instrument received,

25 ADC Hist. lactory use only.

26 Source Ex. Factory use only,
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System Verification Tests

These 1ests apply mainly to system: level, error-corrected verification and
troubleshooting. Tests 27 ro 31 are associated with 1the system verification
procedure, documented in the “System Verilication and Performance Tests”
chapter. Tests 32 1o 45 facilitate examining the calibration coeflicient arrays
(error terms) resulting from a measurement calibration: refer 1o the “Error
Torms™ chapter for details,

27 Sys Ver Init. Recalls the initialization state for sysiem verification
from an [P 87530 verification disk, in preparation for a measurement
calibration. Tt must be done before service internal tests 28, 29, 30 or
31 are performed.

28 Ver Dev 1. Recalls verification limits from disk lor verification device
#1 in all applicable S-parameter measurements. It performs pass:tail
limit testing of the current measurement.

24 Ver Dev 2. Samoe as 28 above for deviee #2.
30 Ver Dev 3. Same as 28 above for deviee 23,
31 Yer Dev 4. Same as 28 abaove for dovice #4.

3243 Cal Coef 1-12. Copies error lorm data from a measurement calibration
array Lo displtay memory. A measurement calibration must be complete
and active. The definition of calibration arrays depends on the current
calibration type. After execution, the memory is automatically
displayed. Refer to the “Error Term™ chapter for details,
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Adjustment Tests

The tests withowt asterisks are used in the procedures located in the
“Adjusiments™ chapter of this manual, exeept as noted,

44

45

44

48

49

o)

*Source Def, Writes default correction constants [or rudimentary
source power accuracy. Use this test before running 1est 47, below,

*Pretune Def. Writes delault correction constants for rudimentary
phase lock pretuning accuracy. se this test before running 1081 48,
below.,

ABUS Cor. Measures three fixed voltages on the ABUS, and generates
new correction constants for ABUS amplitude accuracy in both high
resolution and low resotution modes. Use this test betfore running test
48, below.

Source Cor. Meygsures source ouwiput power accuracy, flainess, and
lincarity against an external power moter via HP-1D 10 generate now
correction constants, Run rests 44, 45, 46, and 48 firsg,

Pretune Cor. Generates source pretune values [or proper phase-locked
toop operation. RBun tests 44, 45, and 46 [lirst.

Intensity Cor. Stores the current values of the intonsity adjustments
under (DISPLAY } for recall of display intensity values at power-nn.

Disp 2 Ex. Not used in “Adjustments.” Writes the “secondary test
pattern” to the display for adjusiments. Press 1o exit this
routine.

IF Step Cor. Mceasures the gain of the [F amplifiers (A and I3 only,
located on the A0 digital IF, 1o determine the correction constants for
absolute amplitude accuracy. 11 provides smooth dynamic aceuracy and
absolute amplitude accuracy in the -30 dBm input power region.

ADC Ofs Cor. Measures the A10 Digital 1I° ADC linearity
characteristics, using an internal ramp generator, and stores values
(or the optimal operating region, During measurement, [ signals are
contered in the optimal region 1o improve low-level dyvnamic accuracy.

Sampler Cor. Measures the absolute amplitwde response of the

R sampler against an external power meter via 11P-1B, then compares
A and B, (magnitude and phase), against R, {1 improves the R input
accuracy and AR tracking.
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o4 Cav Osc Cor. Calculates the frequency of Lhe cavity oscillaior and the
instrument temperature For effective spur avoidance.

o Serial Cor. Stores the serial number (input by the user in the Display
Title menu) in EEPROM. This routine will not overwrite an existing
serial number,

a6 Option Cor. Stores the option kevword {required for Option G0Z, 006,
010 or any combination),

DT Cal Kit Def. Nol used.

o8 Init EEPROM. This rest initializes cerrain EEPROM addresses 1o zoros

and resels the display intensity correction constants Lo the delault
values, Also, the test will not alter the serial number and correction
constants for Option 002, 000, and {}i{.
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Display Tests

These tests do not return a PASSTAILL condition. Al six amber front panel
LEDs will turn off if rhe test passes. The display will be blank; press 1o
exil the test. If any of the six LEDs remain on, the test has tailed.

of Disp/epu com. Checks 1o confirm that the CPU can communicate with
the A18 GSP board. The CPLU writes all zeros, all ones, and then a
walking one partern 1o the GSP and reads them back. 1f the test fails,
the CPU repeats the watking I pattern until Is pressed.

GO DRAM cell. Tests the DRAM on A19 by writing a test patiern to the
NDRAM and then verifying that it can he read hack,

61 Main VRAM. Tests the VRAM by writing all zeros 1o one location in
each bank and then writing all ones Lo one location in each bank.
Finally a walking ane patrern is written 1o one location in cach bank.

(2 VRAM bank. Tests all the cells in cach of the 4 VRAM banks.

0 VRAM/video. Verifies that the GSP is able to successfully perform bath
write and read shift register transters. It also checks the video signats
LIISYNC, TVSYNC, and LBLANK (o verily thal they are active and

toggling.

64 RGE outputs. Confirms thal the analog video signals are correct and it
verifies their Tunctionality.

6h Inten DAC. Verifies thar the intensity DAC can be set both low and
high.
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Test Patterns

Test patrerns are uscd in the tactory lfor display adjustments, diagnostics,

and troubleshooting, but they are not used for field service, Test patterns

are executed by entering the test number (66 through 80), then pressing
EXECUTE TEST CONTINUE. The test pattern will be displayed and the softkey
labels blanked. 1o exit the test pattern and return the softkey labels, press
soltkey 8 {bottom softkey]. The following is a description ol Lhe test patterns,

(36 Test Pat 1. Displays an all white screen for verifying the light output
ol the ALS display and checks for color purity. In this, and orher
solid test patterns, an extremely thin {ull-screen horizonial line will
be seen gahout 144 sereen height from the botiom. This condition is
characteristic of the display and does not indicate any problem.

6709  Test Pat 2-4. Displays a red, green, and biue pattern for verifying the
color purity of the display and also the ability 1o independently control
cach gun color. Il the purity of the displayed test pattern is a problem,
it usually indicates that 1the face of the display needs 1o be de-gaussed
ide-magnetized). If the purity is bad, cyveling the power a fow iimes
may cure the problem. If this does not work . a commercially availahle
de-magnetizer must be used,

70 Test Pat 5, Displays a 16-step gray scale for verifying that the paleue
chip on the A19 GSP* board can produce 14 different amplitudes of
color {in this case, whirte). This pattern is also very uselful when vsing
an oscilloscope [or troubleshoating. The staircase pattern it produces
will quickly show missing or stuck data bits,

i Test Pat 6. Displays a d-step gray scale pattern (or adjusting the
background level {or () step) so that the [irst bar is not visible. and the
second bar is just barely visible, This pattern consists of the first throe
gray scale bars of the 16-step gray scale.

T2 Test Pat 7. Displays a convergence pattern for measuring the accuracy

of the colir eonvergence, 11 is mainly tor use by the (actory, since
convergence cannotl be adjusted in the field,

-3
<1
s

Test Pat 8-9. Displays crosshateh and inverse crosshatch patterns
for testing color convergence, linearity, alignmoent, and high voltage
regulation. in the factory only. No field adjustmoents are possible.
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80

Test Pat 10. Displays an 0 paitern lor checking the foceuas of
the display. Undoer normal conditions, this should never need 1o
be adjusted. TTowever, it is possibie o adjust it by accessing the
focus control adjustment at the left rear of the display. Sce the
“Adjustments” chapter.

Test Pat 11. Verifies the funcetionality of the pixel stretching cireudt
ol the ALD GRS board. Under normal conditions, this pattern shouwdd
appear all white, I a failure oceurs in the pixel stretching cireuit, the
patiern will consist ol 16 aiternating whilte and gray vertical stripes
suspect problems wirth the STRETCH line and LFIRSTPIX.

Test Pat 12. Displays a repeating gray scale for troubleshooting, using
an oscilloscope. It s similar to the 16 step gray scale but is repeated 32
times across the screen. Each of the 3 outputs of the video paletie will
then show 32 ramps (instead of one stairease) between each horizontal
syne pulse. This pattern is used to troubieshoot the pixel processing

eireuit of the A19 GSP board.

Test Pat 13. Displays a color rainbow patiern {ur showing the ability
of the A8 GSP board w display 15 colors plus white. The numbers
written below cach bar indicate the tint number used o produce that
bar (00 & 100=pure red, 33 =purc green, H7=purc bluc).

Test Pat 14, Displays 1 character sel [or showing the user all

the different types and sizes of characters available. Three sets

ol characiers are drawn in cach of 1he three character sizes. 1425
characters of each size are displayed. Characters 0 and 3 cannot be
drawn amd several others are really control characters {such us earriage
return and line feed).

Test Pat 15. Displays & bandwidth patiern for verifying the bandwidih
ol the display, It consists of muhiple alternaling white and black
vertical stripes. Each siripe should be clearly visible. A limbied
handwidih would smear these lines together This adiustmoent can be
performed in the factory only,
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Service Key Menus - Service Features

The service Teature menus are shown in Figure 10-3 and deseribed in the
following paragraphs. The following keys access the service featnre menus:

B SERVICE MODES

® ANALOG BUS on OFF
® PEEK/POKE

% FIRMWARE REVISION

Figure 10-3. Service Feature Menus

Service Modes Menu

To access this menu, press: SERVICE MENU SERVICE MODES

SERVICE MODES allows you to control and monitor various circuils
for 1roubleshooting.

FRACH TUNE on DFF tests the AlG and Al4 fractional-N circaits. 1 allows

(SM1) you o directly conirol and monitor the outpur

frequency of the fractional-N synthesizer (10 MIiz o
60 MHz)., Sei the instrument to GW sweep made and
then set FRACN TUNE ON
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Change (requencies with the front panel keys or
knob. The output of the A14 assembly can be
checked at A14J1 HI OUT {in high band) or A14J2
LO OUT {in low band) with an oscilloscope, a
[requency counter, or a spectrum analyzer. Signal
jumps and changes in shape at 20 MUz and 30 Mz
when tuning up in frequency, and at 29,2 Mllz and
13 M1z when tuning down, arc due to swilching
of the digital divider. This mode can be used with
the SRC TUNE mode as described in “Source
Troubleshooiing™ chapter,

SR ADJUST MENU aceesses Lthe tunetions that allow you to adjust the
souree:

SRC TUNE on OFF tests the pretune functions

of the phase lock and source assemblies, Use

the entry controls 1o set test port ourput to any

irequency from 300 kHz to 6 GHz, When in this

mode:

o Set analvzer 10 OW frequency helore pressing
SRC TUNE 0N .

O Test port output is ! to 6 Mz above indicated
{entered) frequency.

= Instrument. does not attempt 10 phase lock.

2 Residual I'M Increases,

SRC TUNE FREG allow vou 1o change the source
tune frequency.

ALC ON off ioggles the automatic leveling
control {ALC) on and off.

MATH PWR DAC
SLOPE DAC
SRC ADJUST DACS

HB FLIR 5W on OFF
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SGURCE PLL O off With this mode switched OFF, the source stays in
(SM3) the pretune mode and does not attempt to complete
' ' the phase lock sequence. Also, all phase lock error
messages are disabled. The Iractional-N circuits
and the receiver operate normally. Therefore, the
instrument sweeps, but the source is being driven by
the pretune DAC in a stair steppod fashion.

PLL AUTOD OH off (SM4) Automatically attempts (o determine new pretune
values when the instrument encounters phase lock
problems (lor example, “harmonic skip”™). With
PLL AUTO OFF the frequencies and voltages do
not change, like when they are attempting 10
determine new prelune values, so troubleshooting
the phase-locked loop ¢ireuits is more convenient.
This funclion may atso be turned off Lo avoid
pretung calibration errvors in applications where
there is a limited frequency response in the R
(reference) channel. For example, in a high power
rest application, using band limited fillers for I
channel phase locking.

PLL DIAG on OFF (8M5; displays a phase lock sequence at the beginning of
cach band. This sequence normally oceurs very
rapidly, making it difficult 1o troubleshoot phase lock
problems. Switching this mode ON slows Lthe process
tdown, allowing you to inspect the steps of the phase
lnck sequence (pretune, acquive, and track; by
pausing al each step, The steps are indicated on the
display, along with the channel (C1 or C2) and band
number (B1 through B13).

This mode can be used with PLL PAUSE to halr the
process at any step. It can also be used with the
anaiog bus counter.

PLL PAUSE used only with PLL DIAG mode. CONT indicates
that it will continuously cycle through all steps of
the phase lock sequence. PAUSE holds it al any step
of interest. This mode is useful lor troubleshooring
phase-locked loop problems,

MORE Aceesses the service modes more menu lisled below.
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Service Modes More Menu

To aceess this menu, press SERVICE MENU SERVICE MODES MORE.

SAMPLER COR ON off
{SM6G)

IF GAIN AUTO

IF GAIN ON

IF GAIN COFF

SPUR TEST on OFF (SM7)

STORE EEPR on OFF

www.valuetronics.com

Toggles the sampler correction routine ON,
for normal operation, or OFF, for diagnosis or
adjusiment purposes.

Normal operating condition and works in
conjunetion with IF GAIN ON and OFF. The A1G
assembly includes a switchable attenuator section
and an amplifier that amplifies low-level 4 kllz

IF signals (for A and B inpuis only). This mode
allows the ALO[F section ro automatically determineg
il the attenuator should be switched in or out.

The switch oceurs when the A or B input signal is
approximately ~530 dBm.

Locks oul the A10 IF attenuator seetions for
checking the A10 1 gain amplifier circuits,
regardless of the amplitude of the A or B [F signal.
Switches oul both the A and B attenuaiion cireuits;
they cannol be switched independently, Be aware
that input. signal Ievels above 30 dBm at the
samplter input will saturate the ADC and cause
measurement errors.

Swiiches in both of the AL) IF artenuators Lor
checking (he A0 IF gain amplifier circuits, Small
input signals will appear noisy, and raise the
apparent noise [loor ol the instrument.

For factory use only.

Allows vou to store the correction constants that
reside in non-volatile memory (EEPROM) onto a
disk. Correction constants improve instrument
performance by compoensating for specific operaiing
variations due to hardware limitations (refer to the
“Adjustments” chapter). Having this information on
disk is useflul as a backup, in case the constants are
lost {due to a CPU board failure). Without a disk
backup the correction constants can be regenerated
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manually, although the procedures are more time

consuming.
SPUR AVOQID ON off (fsets the frequency of both the A3 YIG oscillator
(SMS) and the A3 cavily oscillator 10 avoid spurs which

cannot otherwise be filered oul. SPUR AVOID OFF
allows examination of these spurs for service,

AMALDG BUS on OFF enables and disables the analog bus, described
(ANAB) below. Use il with the analog in menu,
{a description of this menu follows).

Analog Bus

To access the analog bus, press SERVICE MENU ANALOG BUS OW .

Description of the Analog Bus

The analog bus is a single multiplexed line that networks 31 nodes within the
instrument. It can be comrolled from the (ront panel, or through HIP-18, (o
make voliage and frequency measurements just like a vohumeter, oscilloscope, or
Irequency counter. The next tew paragraphs provide general information abow
the structure and operation of the analog bus. See “Analog Bus Nodes, ™ below,
for a description of each individual node. Refer 1o the “Overall Block Diagram,”
in the “Start Troubleshooting” chapter, 1o see where the nodes are locared in
the instrumoent.

The analog bus consists of a source section and a receiver section. The soures
can be the following:

r any one of the 31 nodes deseribed in *Analog Bus Nodesg™
m the Al4 [ractional-N VCO
m the Al4 fractional-N VOO divided down to 100 kilz

The recetver portion can be the lollowing:

& the main ADC
& the frequency countoer

When analog hus traces are displayed, Mrequency is the x-axis. For a linear
x-axis in time, switch to CW time mode {or sweep a single band).
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The Main ADC

The main ADC is located on the A10 dightal [I7 assembly and makes voltage
measurements in Lwo ranges. See “RESOLUTION " aunder “Analog In Menu.”

The Frequency Counter

The froquency counter s locared on the Ald assembly and ¢an count one of
three sourees:

m sclected analog bus node
m Ald fractional-N VOO (FRAC N

m Al4d fractional-KN VOO divided down wo 100 kHz (DY FRAC N} (frequeney
range is 100 kiiz 1o 16 Mliz)

The counts are triggered by the phase lock cycle; one at each pretune, acquire,
and track for each bandswiich, (The service mode, SOURCT PLIL, must be ON
for the counter to be updated at each bandswitch.] The counter works in swept
modes or in CW mode. TL can he used in conjunetion with SERVICE MODES for
troubieshooting phase lock and source problems.

To read the counter over HIP-IB, use the command QUTPCNTR.
Notes

m The display and marker units (17 correspond to volts,

m Nodes 17 (1st [F} and 24 (2nd LO) are unreliable above | MHz,

m About (.750 MIiz is a 1ypical counter reading with no AC signal present.
® Anything neeurring during bandswitehes is not visible.

m [Fast-moving wavelorms may be sensitive 10 sweep time,

m The analog bus input impedance is about 50 K ohms,

m Wavelorms up 10 approximately 200 Hz can be reproduced,
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Analog In Menu

Select this menu 1o monitor voltage and frequency nodes, using the analog bus
and internal counter, as explained below.

To switch on the analog bus and access the analog in menu, pross:

SYSTEM ]} SERVICE MENU ANALSG BUS 0N ANALQG IN .

The RESOLUTION [LOW] key toggles between low and high resolution.

Resojution Maximuom Signal Minimmm Signal
LLOW IR —n v
HiGH -1V 10V

AUX OUT on OFF allows you to monitor the analog hus nodes Zexcepl nodes
1. 2,3, 4, 8, 10, 12) with external egquipment {oscilloscope,
volimeler, ete). To do this, connect the equipment to the
AUX INPUT BNC connector on the rear pancl, and press
AUX QUT | wmil OF is highlighted.

Caution To prevent damage 1o the analyzer, first connect the signal to
the rear panel AUX INPUT, and then switch the function ON.

COUNTER: OFF switches the internal counter off and removes the counter
display from the dispiay, The counter can be switched on
with one of the next three keys. (Note: Using the counter
slows the sweep.) The coumer bandwidrh is 10 MHz unless
otherwise noted [or a specific node,

Note OUTPCONTH is the HP-IB command 1o oulput the counter's
freguency daia,
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ANALOG BUS switches the counter 1o monitor the analog bus,

FRAC N switches the counter 1o monitor the Atd fractional-N
VGO frequency al the node shown on the "Overall Block
Diagram,” it the “Start Troubleshooting™ chaprer,

DIV FRAC W switches the counter to monitor the Ald fractional N VGO
frequency atter it has been divided down to 100 kllz Cor
phase locking the VOO,
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Analog Bus Nodes

The following paragraphs describe the 31 analog bus nodes. The nodes are listed
in numerical order and are grouped by assembly. Reter to the "Overall Block
Diagram” for node locations,

A3 Source

To ohserve six of the eight A3 analog bus nodes (nol node 5 or 8), perform
Step A3 to set up a power sweep on the analog bus. Then follow the node
specific instructions.

Step A3.

Press:

SERVICE MENU ANALDG BUS ON

ANALDG TN

MORE REAL

CW FREQ (3)(G/n) SWEEP TYPE MENU POWER SWEEP

GIART) (28) ()
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Node 1 Mn Pwr DAC (main pewer DAC)

Perfurm step A3, above, Lo sel up a power sweep on the analog bus. Then press
AWALOG IN AUTO SCALE .

Nade 1is the output of the main power DAC. [t sels the reference voltage to the
ALC loop. At normal operation, this node should read approximately -4 volts at
(O dBm with a slope ol about - 150 mV-di. This correspoends to approximaicly

4 volis trom - 19 16 + 10 dBm.

TA L mad oYW BAS Mbr ETIC tu g wi

sgé2s2d

Figure 10-4. Analog Bus Node 1

www.valuetronics.com
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Node 2 Sre 1V/GHz (source 1 volt per GHz)
Press Lhe foHowing tu view anaiog bus node 2
(PRESET) (5TARD) (3) @

SERVICE MENU ANALDG BUS 6N

ANALOG IN

MORE REAL

AUTO SCALE

Node 2 measures the voltage on the internal voltage controlled oscilkor, O, in
normad operation, it should read —1V:Gliz.

5¢8263d

Figure 10-5. Analog Bus Node 2
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Node 3

Amp kd (amplifier current)

Press the following keys to view analog node

(PRESET}(sYSTEM) SERVICE MENU ANALOG BUS ON

ANALDG IN
MORE REAL
AUTD SCALE

Node 3 measures the current that goes 1o the main IF amplifier. At normal
operation this node should read about:

15 mA from 30 kliz 1o 298 kliz
130 mA from 300 kHz 10 3 GHz

500 mA from 3 Glz 1o 6 Gilz

STV

sg6264d

Figure 10-6. Analog Bus Node 2
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Node 4 Det (detects RF OUT power level)

Perform step A3, deseribed previously, to set up a power swoeep on the analng
bus. Then press ANALOG IN (a)(x1) (SCALE REF) AUTO SCALE .

Node 4 detects power that is coupled and detected from the RF QUT arm to the
ALC loop. Note 1hat the voliage exponentially follows the power level inversely.
Flat segments indicate ALC saturation and should not oecur between —85 dBm
and = 10 dBm.

sg8265d
Figure 10-7. Analog Bus Nade 4
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Node 3 Temp (temperature sensor)

This node registers the temperature of the eavity oscillator which must be
known for ellective spur avoidance. The sensitivity is 10) mV® €. The oscillator
changes [requency slightly as is temperature changes, This sensor indicates the
temperature so that the frequeney can be predicted,

Node 6 Integ (ALC leveling integrator output)

Perform step A3, above, 1o sel up a power sweep on Lhe analog bhus. Then press
ANALOG IF (8) AUTD SCALE.

Node 6 displays the output of the summing circuit in the ALC loop. Absolute
voltage ievel variations are normal. When node © goes above 0 volts, the ALQ
sawuration is indicated.

%

5g6266d
Figure 10-8. Analog Bus Node 6
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Node 7 Log (log amplifier output detector)

Perform step A3, above, Lo sel ep a4 power sweep on the analog bus. Then press
(MEAS) ANALOG 1IN AUTD SCALE.

Node 7 displays the output of a logger circuit in the ALC Ioop. The trace should
be a lincar ramp with a slope of 33 mv/dDl with approximately O volis at

=3 dBm. Absolute voltage level variations are normal, Flat segmoents indicate
ALL saturation and should not oceur between - 15 dBm and + 10 dBm,

The proper waveform at node 7 indicates that the circuils in the A3 source ALC
tnap are normal and the source is leveled.

1 1 | P i omam o
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Figure 10-9. Analog Bus Node 7

Node 8 A3 Gnd (ground)
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A10 Digital IF

1o observe the A10 analog bus nodes perform step A1Q, below, Then follow the
node-specilic instructions.

Step A10,

I’ress;

(MEAS) ANALDG IN

SERVICE MENU ANALOG BUS ON
MORE REAL

Node 9 +0.37 V (+0.37 V reference)

Perform step A10, above, and then press ANALDG IN

RESOLUTION [HIGH] (9] (x1).

Check for a flal tine at approximately - (237 V. This is used as the voltage
reference in the “Analog Bus Correction Constanis™ adjustment procedure. The
voltage level shoulid be the same in high and low resolution; the absolute leved is
nol critical.

Node 10 +2.50 V(+2,50 V reference)
Perform step A1), above, and then press ANALOG IN
RESOLUTIDN [LOW] 1).

Check for a flac Hne st approodamately - 2.5V Thic voltage s gsed in the
*Analog Bus Correction Constants™ adjustment as a relerenee tor calibrating the
analkog hus low resolution circuitry.
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Node 11 Aux Input (rear panel input)
Perform step A10, above, and then press ANALDG IN () () &)

This selects the rear panel AUX INPIUT o drive the analog bus tor voltage

and frequency measurcments, 1t can be used to look at test points within the
instrument, using the analyzer's display as an oscilloscope. Connect the Lest
point of interest 1o the rear panet AUX INPUT BNG connectorn

This feature can be useful if an oscilloscope is net available. Also, it can be used
for testing voltage-controlled devices by connecting the driving voltage ol the
cleviee under test 1o the AUX IN connector, Look al the driving voltage on one
display channel, while displaying the S-parameter response ol the wst deviee on
ihe oither display channel,

With AUX 0OUT switched ON, you can examine the analyzer’s analog bus nodes
with external equipmoent (see AUX BUT on OFF under the “Analog Bus Menu”
heading). For HP-IB considerations, see "HP-IB Service Mnemonie Definitions,”
tocated later in this chaptoer,

Node 12 A 10 Gnd (ground reference)

This node is used in the *Analog Bus Correction Constants™ adjustment as a
reference for calibrating the analog bus low and high rosolution cireuitey.

All Phase Lock

To observe the All analog bus nodes perform step A1l below, Then tollow the
hode-specifie instructions,

Step All.

Press:

ANALOG IN

SERVICE MENU AWNALGOG BUS 0O

MORE REAL
Node 13 VCO Tune 2 (not used)
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Node 14 Vbb Ref (ECL reference voltage level)

Perform step Alt, above, and then press ANALGG IN (x1) (SCALE REF)
REFERENCE VALUE (129} ().

The trace should be a flat line across (he entire aperation frequency range
within 0.3 V {one divisiony of the relerence value, Vb Rel is used Lo
compensate lor RCL voliage drify.
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Figure 10-10. Analog Bus Node 14
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Node 15 Pretune (epen-loop source pretune voltage)

Perform step ATl above, and then press ANALOG IN (1%)
AUTOSCALE .

This node displays the source pretune signal and should look like a stair-stepped
ramp. Fach step corresponds to the start of a band,

i I !,
= i I .
- I T
: | |
i |- H
r— i
LA AN P JTET L A¥F EMD 230 |-
sg6269d

Figure 10-11. Analog Bus Node 15
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Node 16 1V/GHz (source oscillator tuning voltage)

Poerform step All, above, and then press ANALOG IN (x1) (ECALE REF)
AUTUOSCALE .

This node displays the tuning voltage ramp used to tune the source oscillator
You should sce a voltage ramp like the one shown in Figure 10-12, 1 this
waveform is correet, vou can be confident that the AT phase lock assembly,
the A3 source assembly, the A15:A 14 fractional-N assemblies, and the A7 pulse
generator are working correctly and the instrument is phase locked. If you see
anything clse, refer 1o the “Source Troubleshooting” chapter

saer fn dma om0 BN E T aRT bl
sgB270d
Figure 10-12. Analog Bus Node 16

Service Hey Menus and Error Messages  10-37

www.valuetronics.com



Node 17 1st IF (IF¥ used for phase lock)

Perform step All, above, and then pross ANALOG IN 1)
COUNTER: ANALOG BUS CW FREQ .

Vary the frequency and compare the results 1o the 1able below,

Lintered Frequeney |Counter Reading

0.4 10 15990 Mz sgme ag entered

16 ¥z te 3 GHz 1 MHz

This node dispiays the IF frequency (see nodel7) as il enters the ALl phase lock
assembly via the A4 It sampler assembly. This signat comoes from the R sampier
output and is used to phase lock the soarce,

TR D

LR : ' . I [T
L

! | 1 R
B : |
! : !
— i .

sgG271d

Figure 10-13. Counter Readount Location
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Node 18 IF Det 2N (IF on All phase lock after 3 MHz filter)

Perform step AL, above, and then press ANALOG IN (1)
(i) (SCALE REF) AUTOSCALE .

This node delects the 1F within the low pass [ilterdimiter. The filter is used
during the track and swoeep sequences but never in band | (3.3 to 16 MHz). The
low level (about -~ 1.7 V] means IF is in the passband of the fiiter. This node can
be used with the FRAC N TUNE and SRC TUNE service modes.

anEEd e ef
sg6272d
Figure 10-14. Analog Bus Node 18

Node 19 IF Det 2W (IF after 16 MHz filter)

Perform step A11, above, and then press ANALGG IH x1)
1) (5cALE REF){2) (x1) REFERENCE VALUE (1 2)(x1)-

This node detecis IF after the 16 MHz filter/Adimiier. The filcer is used duoring
pretune and acqguire, but not in band 1. Normal state s a 0ar line gt abow
—1.7 V.
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Node 20 IF Det 1 (IF after 30 MHz filter)

Perform step Al1, above and then press (MEAS) ANALOG IN
REFERENCE VALUE (139) ().

The rrace should be a flat line across the entire frequency band at least 0.5 V
greater than Vbb (mode 143 The correet trace indicates the presence of [F after
the first 530 MHz filter:limiter,

R T S—— i — _I,, [

596315
Figure 10-15. Analog Bus Node 20

Al2 Reference

T observe the A2 analog bus nodes perform siep A2 below, Then follow the

node-specific instructions,

Step A12,

Press:

ANALDG IN

SERVICE MENU ANALOG BUS ON

MORE REAL
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Node 21 100 kHz (100 kHz reference frequency)

Perform step A1Z, above, and then press ANALGG IN

COUNTER: ANALGG BUS . This node counts the A12 100 kHz referenee signal
that is used on A3 (the fractional-N analog assembly) as a reference Irequency
for the phase detector

Node 22 Al2 Gnd 1 (ground)

Node 23 VCO Tune (A12 VCO tuning voltage)
Perform Step Al2, above, and then press (START) {Mm/u) (STOF) T
AHALOG IN (23) (x1) (MARKER]) (SCALE REF) AUTO SCALE.

The trace should show a voliage step as shown in Figure 10-16. At normal
operailon, the left half trace should be O = 100 mV and the right half trace
should be 100 to 20800 mV higher (that is. one to two divisions). I’ the trace does
not appear as shown in Figure 10-14, refer 1o the “High/Low Band Transition
Adjustment” in the " Adjustments and Correction Constants™ chapter

:
L _ |
i . )
nood . i [
N L. tau L .
sg8273d

Figure 10-16. Analog Bus Node 23
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Node 24 2nd LO
Perform step A 12, above, and then press ANALDG IN (24)
COUNTER: ANALOG BUS CW FREQ .

This node counts the Znd LO used by the sampler/mixer assemblies to produce
the 2nd 7 of 4 kldz. As yvou vary the frequency. the counter reading should
change to values very close to those indicated betow:

Fregucney Entered Counter Reading
Ak o 1 MITx {requency entered - 4 kliz
1 1o i Mz not accurale
13 1o 3.000 Mz 2 kllz

Node 25 PL Ref (phase lock reference)

Perform step AL2, above, and then pross (MEAS) ANALGG IH
COUNTER: ANALDG BUS CW FRERQ .
This node counts the reference signal used by the phase comparator circuil on

the All phase lock assembly. As vou vary the Irequency, the counter reading
should change as indicated below:

Frequencey Entered | Counter Reading
BRIP4 lrequeney valered .
l 1 Lo 16 MHz not acecurate
(16 to 2.006 Mz 1 Mz |
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Node 26 Ext Ref (rear panel external reference input)

Perform step AlZ2, above, and then press (MEAS) ANALOG IN G}

The voltage Jevel of this node indicates whether an external reference timebase
is being used:

a No cxternal reference: about (L9 V

a With external reference; aboul (0.6 V.

Node 27 VCXO Tune (40 MHz VCXO tuning voltage)

Perform step AL2. above, and then press ANALOG IN 1)
{MARKER FCTN) MARKER —REFERENCE ,

This node displays the voltage used 10 [ine tune the ALZ reference VOXO 1g

40 MHz. You should see a {lat line at some voltage level (the actual voltage level
varies [rom instrument to insirument). Anything oither than a flat line indicites
that the YCX0 is tuning to diflerent frequencies. Refer to the “Fregquency
Accuracy” adjustment procedure.

Node 28 A12 Gnd 2 (ground reference)

A1l4 Fractional-N (Digital)
To observe the Al4 analog bus nodes perform step Atd, below., Then follow the
node-spocific instructions,

Step Al4.

Press:

ANALDG IN

SERVICE MENU ANALQOG BUS ON

MORE REAL
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Node 29 FN VCO Tun {Al4 FN VCO tuning voltage)

Perform step Al4, above, and then press (MEAS) ANALOG IN
AUTOSCALE .

Observe the Al4 FN VOO tuning voltage, Il the A15 and Al4 assemblies are
functioning correetly and the VOO is phase locked, the trace should loak ke
Figure 10-17. Any other wavelorm indicates that the FN VO is not phase
tycked. The vertical lines in the trace indicate the band crossings. {The counter
can also be cnabled (o count the VOO (requency in CW mode. )

sgB6274d

Figure 10-17. Analog Bus Nede 29
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Node 30 FN VCO Det (Al4 VCO detector)

Perform step Al4, above, and theu press ANALUOG IN (30)
RESOLUTION [HIGH] (Scatt ReF)(50) (k/m).

Sce whether the FN VOO is oscillating, The trace should resemble Figure 10-18,

sgB275d
Figure 10-18. Analog Bus Node 30

Node 31 Count Gate (analog bus counter gate)

Porform step Al4, above, and then press (MEAS) ANALOG IN (31) (xr) (SCALE REX)
)

You should see a flat line al -5 V across the operating frequency range. The
counter gate activity occurs during bandswitches, and thereflore is nol visible
on the analog bus. To view the bandswitch activity, look at 1this node on an
oscilloscope, using AUX OUT ON . Refer to AUX OUT on OFF under the Analog
Bus Maonu heading.
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PEEK/POKE Menu

To aceess This menu, press SERVICE MENU PEEK/PUKE.

PEEK/POKE Allows you to edit the content of one or more
moemory addresses. The keys are doseribed below,
Caution The PEEK/POKE capability is imended for service use only,
PEEK/POKE ADDRESS Aceesses any memory address and shows i in the
{PEEL{D] active entry arca of the display. Use the front panel

knob, entry keys, or step keys to enter Lhe memaory
address of inlerest.

PEEK (PLEK}) Displays the data at the aceessed memory address.
POKE (POKE{DI: Allows you (o change the data at the memory

address accessed by the PEEK/POKE ADDRESS
softkey. Use the front panel knob, anry kevs, or
step keys to change the data. The ASCC jumper
must be i the “ALTER” position in order to poke.

RESFT MEMORY Resets or clears the memory where instrument,
states arce stored. To do this, press RESET HEMORY
(PRESET).
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Firmware Revision Softkey

Press SERVICE MENU FIRMWARE REVISION to display the current
firmware revision mformation, The number and implementation date appoear
in the active entry arca of the display as shown in Figure 10-19 below. The
analyzer's serial numboer and installed oplions are also displaved. Anolher way
ro dispiay the firmware revision information is 1o cyele the line power.

sg6276d

Figure 10-19. Loecation of Firmware Revision Information on Display
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HP—IB Service Mnemonic Definitions

All service routine keystrokes can be made through HP-1B in one of the

following approaches:

m sending equivalent remote HP-IB commands, (Mnemonices have been
documented previousiy with the corresponding kevstroke !

m invoking the Sysiem Menu (MENUSYST) and using the analyzer mnemonic
{(SOFTN), where “n” represents the softkey number. (Soltkeys are
numbered | to 8 from top o bollom.)

An TTP-IB overview is provided in the “Compatible Peripherals™ chapter in

the User’s Gudde, HP-IB programming information is also provided in the

Programming Guide.

Invoking Tests Remotely

Many tesis require a response to the displayed prompts. Since bit | oof the Lvent

Status Register B is set (bit 1 = service rouline waiting) any time a serviee

routine prompts the user Tor an expected responss, vou can send an appropriade

response using one ol the [ollowing techniques:

m Read event status redister 3 1o reset thoe bit.,

m Enable bit T to interrupt (ESNB[I]). See “Status Reparting”™ in the
Progromaning Guide.

m Respond to the prompt with o TESREn command {see ‘Tests Menu, al the
heginning of this chaprer).

Symbol Conventions

P An optional operand
D A numerical operand
< A necessary appendage

An either/or choice in appendages
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Analog Bus Codes

ANAIID] Measures and displays the analog input. The preset state
input to the analog bus is the rear pancl AUX IN, The other
30 nodes may be selected with D only it the ABUS is
enabled { ANABon).

OUTPCNTR  Outputs the counter’s frequency data.

OUTPERRO  Reads any prompt message sent to the error queuse by a
service routine,

OUTPTESS Outputs the integer status of the 1est most recently
execceuted, Status codes are those listed under “TST?",

TEI? Executes ihe power-on self” test {imernal test 1) and
outputs an integer test staius. Status codes are as [ollows:

) =pass

|8

=N Progress

3 =nor available

4 =not done

0 s=done
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Error Messages

This seetion contains an alphabetical list of the error messages that pertain 1o
servicing the analyzer. The information in the {ist includes explanations of the
displaved messages and suggestion to help solve the problem.

Note The error messages Lhat pertain to measurement applications
are included in the P 87530 Network Analyzer Usey's Giside,

BATTERY FAILED. STATE MEMORY CLEARED

Error Number The battery protection of the non-volatile CMOS memory has
183 failed. The CMOS memory has been cleared. Refer to the
"Assembly Keplacement and Post-Repair Procedures™ chapter
for batrtery replacement instructions. See the “Preset State and
Memory Allocation. ™ chaptler in the HP 87530 Network
Analyzer User's (ruide for more information abowt the CMOS
MEemory.

BATTERY LOW?! STORE SAVE REGS TO DISK

Error Number The battery protection of the non-volatile CMOS memory is in
184 danger of failing. If this occurs, &l of the instrument state

Fegisters stored in CMOS memory will be lost, Save these states
Lo a disk and refer o the "Assembiy Replacement and
Post-Repair Procedures” chapter for batiery replacement
instructions. See the “Preset State and Memory Allocation. ”
chaptler in the HEP 87520 Network Analyzer User's Guide for
more information about the CMOS memory,

CALIBRATIOWN ABORTED

Lrror Number You have changed the aciive channel during a calibration so the
T calibration in progress was rerminated. Make sure the
appropriate channel is active and restart the calibration.
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CALIBRATICH REQUIRED

Error Number A calibration set could not be found thar malched the current
£33 stimulus state or measurement parameter. You will have to
perform a new calibration.

CORRECTION CONSTANTS NOT STORED

Eeror Number A store operation ro the EEPROM was noi sueeessful. You must
B8] change the position of the jumper an the A9 CPU assembly.
Refer 1o the "AH CC Jumper Posiiton Procedure™ in the
“Adjustments and Correction Constants” chapter.

CORRECTICN TURNED OFF

Error Number Critical parameters in your currenl instrument state do not
68 match the parameters Tor the calibration sel, therefore
correction has been turned off. The eritical instrument statce
paramelers are sweep 1ype, starl frequency, frequency span,
and number ol points.

CURRENT PARAMETER WOT IN CAL SET

Error Number Correction is not valid for your selecied measuremernt
64 parameter. Fither change the measurcment paramerers or
perform a new calibration.

DEADLOCK

Ervor Number A fatal firmware error ocewrred belore instrument preset
111 compieted.
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DEVICE: not on, not connect, wrong addrs

Error Number The device at the selected address cannot be accessed by the
118 analyzer. Verify that the device is switched on, and check the
HP-1I¥ conneciion between the analyzer and the device, Ensure
Ihal the device address recognized by the analyzer matchoes the
[P-1B3 address set on the device itself.

DISK HARDWARE PRGBLEM

Error Number The disk drive is not responding correctly, Refer to rthe disk
39 drive operating manual.

DISK MESSAGE LENGTH ERROR

Error Number The analyzer and the external disk drive aren’t communivating
10 properiy. Check the HI™-IB connection and then try substituling
another disk drive ro isolate the problem instrument.

DISK: not on, net connected, wrong addrs

Error Number The disk cannot be accessed by the analyzer. Verity power o
48 the disk drive, and check the [TP-IB connection between the
analyzer and the disk drive, Ensure that the disk drive address
recognized by the analyzer matches the I3P-1B address ser on
the disk drive itself,
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DISK READ/WRITE ERRDR
Error Number There may be a problem with your disk, Try a new floppy disk.

185 If a new loppy disk does not eliminate the ervor, suspect
hardware problems.

INITIALIZATION FATILED

Error Number The disk initialization failed, probably because the disk is
e damaged.

INSUFFICIENT MEMORY, PWR MTR CAL OFF
Error Number There is nol enough memory space for the power meier
154 calibration array. [nerease the available memaory by clearing one
or more saverecall registers, or by reducing the namber of
puints,

MO CALIBRATION CURRENTLY IN PROGRESS

Error Number The RESUME CAL SEQUENCE softkey is not valid uniess a
69 calibration is already in progress. Start a new calibralion.

HOT ENQUGH SFACE ON DISK FOR STORE

Frror Number The store operation will overflow the available disk space.
44 [nserl a new disk or purge files 1o creale free disk space.
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WO FILE(S) FOUND O DISK

Error Number No files of the type created by an analyzer store operation were
45 found on the disk. 1f you requested a specific lile 1itle, that file
was not Tound on the disk.

NG IF FOUND: CHECK R INPUT LEVEL

Error Number The first [F signal was not detected during pretune. Check the

5 front panel R channel jumper. If there is no visible problem
with the jumper, refer to the “Source Troubleshooting”™ chapter.

N0 PHASE LOCK: CHECK R INPUT LEVEL

Brror Number The first IF signal was detecied at pretune, bat phase lock could

i not be acquired. Refer o the "Sowree Troubleshooting” chapier,

NO SPACE FOR NEW CAL. CLEAR REGISTERS

Frror Number You cannotl store a calibration set due ro insufficient memory,

T You can frec more memory by ciearing a saved instrument state
from an internal register {(which may also delete an associated
calibrarion sei, i all the instrument states using the calibration
kit have been deleted). You can store the saved instrument state
and calibration set 10 a disk before clearing them. After deleting
the instrument stales, press 10 run the memory packer.
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NOT ALLOWED DURING POWER METER CAL

Errgr Number When the analyzer is performing a power meter calibration, the
198 11113 bus is unavailable for other functions such as printing or
plotting.

OVERLOAD ON INPUT 4, POWER REDUCED

Lrror Number Scc erraor number 37,
a8

OVERLOAD ON IWPUT B, POWER REDUCED

Error Number See crror numboer 57.
-
L2,

OVERLOAD ON INPUT R, POWER REDUCED

Error Number You have exceeded approximarcly + 14 dBm atl one of the tesy
a7 poits, The RF output power is automatically reduced 1o
- 83 dBm. The annotation Pi appears in the left margin ol the
dispiay to indicate that the power trip function has been
aetivared. When this occurs, reset the power 10 a lower level,
then toggle the SOQURCE PWR on OFF solikey (o switch on the

power again,

PARALLEL PORT NOT AVAILABLE FOR GPIO

FError Number You have defined the parallel porr as COPY for sequencing in
165 the 111-IB mena. To access the paraliel port for general purpose
10 (GPHO). set the selection to [GPIG].
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PARALLEL PORT NOT AVAILABLE FOR COPY

trror Number You have defined the parallel port as general purpose [/0 {GPH))
167 for sequencing, The definition was made under the koey
menus. To aceess the parallel port for copy, set the selecrion 1o
PARALLEL [COPY] .

PHASE LOCK CAL FAILED

Error Number An internal phase lock calibration routine is aulomaticaly
4 excculed at power-on, preset, and any lime a loss of phase lock
is detected. This message indicates that phase lock calibration
was initialed and the first [F detected, but a problem prevented
the calibration from completing suceessfully, Refer (o Chaper
4, "Adjustments and Correction Constants™ and exeeute pretune
correction (test 48).

This message may appear if you connect a mixer between the
RF output and R inpui before turning on freguency ottset modoe,
Ignore it: it will go away when you turn on reguency oifser,
This message may also appear if vou turn on frequency offser
mode before you define the off'set.

PHASE LOCK LOST

Errer Number Phase lock wiss acquired bui then lost, Retfer 1o the “Source
! Troubleshooring™ chaptor
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POSSIBLE FALSE LACK

Error Number Phase lock has been achieved, hut the source mayv be phase
£ locked to the wrong harmonic of the synthesizer. Perform the
souree prelune correction routine documented in the
“Adjustments and Correction Constants” chapter

POWER UNLEVELED

Errur Number There is cither a hardware failure in the source or you have
174 attempred to set the power level roo high. Check 1o see il the
power level vou set is within specifications, If it is, refer to the
“Source Troubleshooting” chapter, You will anly receive this
message over the HP-TT3 On the analyzer, P? is displayed.

POW MET IHVALID

Error Number The power meter indicares an out of range condition. Check the
116 Lest selup.

POW MET NOT SETTLED

Frror Numboer Sequential power meier readings are not consistent. Verily thal
118 the equipment is sel up correctly. H su, preset the instrument
and restart the operation,
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POW MET: not on, not connected, wrong addrs

Lreor Number The power meter cannot be gecessed by the analyzer, Verify
117 that the power meter address and model number set in the
analvzer maitch the address and model number of the aclual
POWCT meler,

POWER SUPPLY ROT?

FError Number The lemperature sensors on Lhe A& post-regularor assembly
21 hive deteeted an over temperature condition. The power
supplies reguialed on the post-reguiator have been shut down.
Refer (o the “Power Supply Troubleshooting™ chaproer,

POWER SUPPLY SHUT DOWN!

Error Number One or more supplies on the AR post-regulator assembly have
22 been shut down due 1o an over-current, vver-voltage, or
undee-voltage condition. Reler to the “"Power Supply
Troubleshooting” chapter.

PRINTER: error

Error Number The paraliel port printer is malfunetioning. The analyzer cannot
175 complete Lthe copy function.

FRINTER: not handshaking

Error Number The printer ar the parallel port is now responding,
177
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PRINTER: not on, not connected, wrong addrs

Lrror Number The printer does not respond 10 control. Verily power to the
24 printer, and check the [IP-II connection between the analyzer
and the printer. Ensure that the printer address recognized by
the anatyzer matches the [P0 address set on the printer itsedl.

PROBE POWER SHUT DOWN!

Error Number The analvzer biasing supplics to the HP 85024A oxternal probe
23 are shut down due (0 excessive current. Troubleshoot the
probe, and refer to the “Power Supply Troubleshooting”™ chapter.,

SAVE FATILED. INSUFFICIENT MEMORY

Error Number You cannot store an instrument state in an internal register dae
5% 1o insufficient memory. Inerease the available memory by

clearing one or more save/recall registers and pressing (PRESET],
or by storing files to a disk.

SELF TEST #n FATLED

Service Error Inernal test #n has failed, Sceveral internat resr routines are

Number 112 exceuted at instrument preset. The analyzer reports the first
lailure detected. Refer to the internal iests and the
self-diagnose leature descriptions carlier in this chapter,
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SOURCE POWER TRIPPED, RESET UNDER POWER MENU

Information  You have excecded the maximum power level at one of the
Message inputs and power has been automatically reduced. The
annetation M) indicates that power trip has been activated.
When this occurs, resetl the power and then press POWER

SQURCE PWR on OFF | Lo switch un the power. This message
follows error numbers 57, 58, and 59,

SYSTEM IS NOT IN REMOTE

Lrror Number The analyzer is in loeal mode, In this mode, the analyzer will
H2 not respond o HP-1B commands with front panel key
equivalents, It will, however, respond 1o commands that have
nu such cquivalenis, such as status roquests,

SWEEP MODE CHANGED TO CW TIME SWEEP
Irror Number [f you select external source auto or manual instrument maode

LR7 and vou do not also seleet CW maode, the analyzer is
auvtomatically switched 1o COW,

TEST ABORTED

Error Number You have prematurely stopped a serviee tost.
13
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TROUBLE! CHECK SETUFP AND START OVER

Service Error Your cquipment selup [or the adjustment procedure in progress

Number H15  is not correct. Choeck the selup diggram and instructions in the
“Adjustments and Correction Constants™ chapter. Start the
procedure again,

WRONG DISK FORMAT, INITIALIZE DISK

Error Number You have attempted to store, load, or read lile tittes, but your
Kl disk format does not conform to the Logical Interchange Formai
{L.IF]. You must initialize the disk before reading or writing 1o it.
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Error Terms

The analyzer generaies and stores factors in internal arrays when a
measurement error-correction (measurement calibration) is performed, These
factors are known by the following terms:

B CIIOrF 1erms
E I terms
B measurement calibration coeflicients

The analyzer creates error terms by measuring well-defined calibration devices
over the lrequency range of imterest and comparing the measured data with the
ideal moudel for the devices, The differences represent systematic (repeatable)
errors of the analvzer system, The resulting calibration coeflicients are good
representations ol the systemaltic error sources. for details on the various levels
ol error-correction, refer 1o the “Optlimizing Measurement Results” chapter of
the fIP 87530 Network Analyzer User's Guide. Fore details on the theory of
error-correction, refer to the "Apphlication and Operation Concepts”™ chapter of
the HP 87530 Networvk Analyzer User'’s Ghulde,

Specific parts ol the analyzer and ils accessories directly contribute to the
magnilude and shape of the error terms. Since we know this correlation and we
know what typical error terms look like, we can examine error terms to monitor
system performance (preventive maintenance) or 1o identify faulty componets
in the system {rroubleshoaoting).

m Preventive Maintenance: A stable, repeatable system should generate
repeatable error rerms over long time intervals, for example, six months.
Il you make a hardeopy record {printl or pto1) of the error terms, you can
periodically compare current error terms with the record. A sudden <hift in
error terms refiects a sudden shift in systematic errors, and may indicate
the need for turther troubleshooting. A long-rerm irend often reflects drift,
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connector and cable weur, or gradual degradation, indieating the need for
further investigation and preventive maintenance. Yet, the system may still
conform 1o specifications. The cure s often as simple as cleaning and gaging
conneclors or inspecling cables,

r Troubleshooting: If a subtle failurc or mild performance problem is
suspected, the magnitnde of the error 1erms should be compared against
values generaied previously with the same instrument and calibration kir.
This comparison will produce the most precise view of the probiem.

However, Il previously generated values are nol available, compare the
current. values to the typical values listed in Table 11-2, and shown graphically
on the plots in this chapier. If the magnitude exceeds its [mit, inspect the
corresponding system component. [ the condition causes system verification
to fail, replace the component.,

Consider the following while troubleshooting:

o All parts of the system, inciuding cables and calibration devices, can
contribute 10 systematic errors and impact the error Lerms.

11

Connectors must be elean, gaged, and within specification for arror 1erm
analysis 1.0 be meaninglul.

Avoid unnecessary bending and flexing of the cables (ollowing measuremeni
calibration, minimizing cable instability errors.

o lse good connection techniques during the measurement ealibration.
The connector interface must be repearable, Refer to the “Principles
ol Microwave Connector Care” section in the *Serviee Equipment and
Analyzer Options™ chapter for Information on connection technigues and o
cleaning and gaging connectors.

= Use error term analysis to troubleshoot minor, subtie performance problems.
Rofer 10 1he “Sart Troubleshooting Here” chapter i a blatam failure or
1IN0 measurement error is evident,

oIt is often worthwhile wo perform the procedure twice {using rwo distinegt
measuremoent calibrations) ro establish the degree of repeaiability. 1f the
results do not seem repeatable, check all connectors and cables.
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Note This is the most accurate error-correction procedure. Since the
analyzer takes both lorward and reverse sweeps, this procedure
takes more time than the other correction procedures.

1. Set any measurement parameters that vou want lor the deviee
measurement: power, format, number of points, 17 bandwidih,

2. To aceess the measurement correclion menus, press:
rCAL
3. Assuming that your calibration kit is the 7 mm default, press:
CAL KIT SELECT CAL KIT CAL KIT: 7mm RETURN RETURN
4. To seleet the correction type, press:
CALIBRATE MENU FULL 2-PORT REFLECTION

5. Connect a shielded open circuil to PORT 1.

FOR REFLECTION FOR _TRANSMISSION FOR [SOLATION

Figure 11-1. Standard Connections for Full Two-Port Error-Correction
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0.

14,

12

. To measure the standard, when the displayed trace has sertled, press:

FORWARD: CPEN
The analyzer underlines the OPEN softkev after it measures the standard.

Disconnect the open, and connect a short cirenit 10 PORT 1.

. To measure the device, when the displaved trace has settled, proess;

FORWARD: SHORT

The analvzer underlines the SHORT soltkey atfter it measures the standard.
Disconnect the stort, and connect an impedance -matched load to PORT |
Tu measure the standard, when Lhe displayved trace has settled, press:
FORWARD: LOAD

The analyzer underlines (he LOAD softkey after B measures the standard,

. Repeat the open-short-load measurements descricd above, but connect the

deviees in tuen to PORT 2, and use the REVERSE: OPEN , REVERSE: SHORT,
an¢d REVERSE: LOAD softkeys.

. To compute the reflection corrcection coellicients, press:

STANDARDS DONE

- Fostart the (ransmission portion of the correction. press: TRANSMISSION

Pregs DG BOTH FWD + REV

. Press DONE 2-PORT CAL

- Press ISOLATION and select from the following two options:

21 yvou will be measuring devices with a dynamic range less than 90 o3,
press:

UMIT ISOLATION

= If you will be measuring devices with a dynamic range grearer than
O0 dI follow these steps:
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a. Connect impedance-matehed loads (o PORT 1 and PORT 2.

Noie Il you will be measuring highly reflective devices, such as filters,
use the test device, connecled 10 the relerence plane and
termingted with a ioad, for the isolation standard.

b, Activate at least lour limes more averages than desired during ihe
device measurement.

¢. Press (CAL) RESUME CAL SEQUENCE ISOLATICHN
FWD ISOL‘N ISQL*W STD REV ISQOL’N ISQL*N STD
ISBLATICHK DORE .

d. Return the averaging 1o the original state of the measurement, and
press (CAL) RESUME CAL SEQUENCE .

17. Make a “thru” connection between PORT | and PORT 2, as shown in
Figure 11-1.

18, To measure the standard, when the trace has settled, press:

19, Press TRANSMISSION DO BOTH FWD + REV

20. press DONE 2-PORT CAL

The analyzer displays the corrected measurement trace. The analyvzer
also shows the notation Cor at 1the lett of the sereen, indicating thar
errar-correciion is on.

Note You can save or store the measurement correction 10 use (o
later measurcments, Use the menus under (SAVE/RECALL), or
refor 1o “Printing, Plotting, and Saving Measurement Results”
loeated in the HP 87530 Network Analyzer User’s Guide for
procedures,

21. This completes the full Lwo-port correction procedure. You can connect and
measurce vour device under test.
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Table 11-1. Calibration Coefficient Terms and Tests

1
Calibratinn Calibration Type Test
Coefficient | . MNumbor
Roespunse Response L-porrt 2-port’
and Tsolation -

1 Ep or E'}‘ Ex (Fi) ¥r, Ei;s i

2 B TEys E. R B

3 Ey Ep ¥

i Ey . 15

& E|_ [ i

i Erp A

7 [ a8

o E\:!-’ M

£} Eo 40

10 ! 41

I 12

12 Ph
NOTES: ;
Meaning of fivst subscript: IV -direetivity: & sovree mateh: B oeefloction sracking: X - rosstalk: !
L toad mateh; T-transmission tracking, !
Meaning ol second subseript: F . forward: I—reverse.
" Response and [zolation cal yields: Ey or Ev 0f o transmission parameter (5., 5,1 or ErorEp ifa
reflectioh parametar (8, 850
S pakib, Fopoat coas duslivates arravs § 7o 8 inarvays 1o 14 |
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Error Term Inspection

Note It the correction is nol active, press CORRECTION OH .
1. Pross (SY5TEM) SERVICE MENU TESTS (3) () EXECUTE TEST,

!

The analyzer copies the first calibration measurement trace for the selecred
error term intoe memory and then displays it. Table [1-2 lists the jest
numbers,

. Press (scale REF) and adjust the scale and reference to study the error term

rEaee.

. Press (MARKER FCTN] and use the marker functions to determine the error

rerm magnitude.

Compare the displayved measurement trace 1o the trace shown in the
foitowing "Error Term deseriptions” section, and to previously moeasured
data. I data is not available from previois measurements, reloer 1o the
typical uncorrected perfurmance specifications listed in Table 112,

H. Make a hardceopy of the measurement results:

a. Connect a printing or plotting peripheral to the analyzer.

b. Press (LOCAL)} SYSTEM CONTROLLER SET ADDRESSES and sclect the
appropriate peripheral to verify that the HP-IB address is set correctly on
Lthe analyzor,

¢ Press {copy) and then choose either PRINT MONOCHROME or PLOT
d. Press MORE TITLE and title cach data trace so that you can
tdentify it later.

for detailed information on creating hardeopies, refer to " Priming,
Plotting, and Saving Measurement Resulis” in the fIP 87530 Network
Anatyzer User's Guide,
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If Error Terms Seem Worse than Typical Values

o Perform a svstem verilication to verify that the system still conforms to
specifications,

2. 11 system verificalion fails, refer (o “Start Troubleshooting Here.”

Uncorrected Performance

The Tollowing 1able shows typical performance withoul errov-correction. RT
cables are nol used except 4s noted. Related error terms should be within these

values.
Table 11-2.
Uncorrected System Performance of HP 8753D (500)
with 7 mm Test Ports
Freguency Range
30 kllz Lo 300 kIlz | 300 kHz io 1.3 Gl 1.3 GHe to 3 GHx A GHy Le & GGHz

Thivermavity a0 AR BER 3 AN A5 dR
Saupee Mateh 1% di* 145 4B 147405 14 dhi
Load Mateh 50 dRs 13 dR 16 dls 14 db
Reflection Tracking +2.60d0 =153 dB =1.5d8 2.5 dly
Transmission Trarking 13,0 dB 1.5 4B = 1.3 4R 2.5 d0
Crosstall 106 oK 100 dB 170 dB 0y s
; ".'),'pivﬂl

T15 dB. 20 KTz 1o 530 ki

S dl 30 KD o B0 kb2
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Error Term Descriptions
The ervor term deseriptions in this section inctude the following information:

B significance of each error term
m [ypical results following a full 2-porl error-correction
B guidelines to interpret each error term

The same description applies 1o both the Forward (F) and reverse (I¥) rerms,
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Directivity (EDF and EDR)

Description

Directivity is a measure of any detected power that is reflected when a load
15 atrgehed to the test port. These are the uncorreeted forward and reverse
directivity error terms of the system. The directivity orror of the test port

is determined by measuring the reflection (511, §2i)

error-correction procedure.

Significant System Components

B load used in the error-correction {calibration?
B 1est port connectors
m 1est port cables

Affected Measurements

Low reflection device measuremoents are most affocied by

of the load during the

directivity errors.

} J| IIJ.-_I‘_».I:.. :Id.'.ll.._lilni o
PR P w0 [EREA | S
E AT AL R TR AL LA
~r T T T Fo
Y B . Z
SN R A .
b - S S e omodE s kD e s rE s

{a;

Figure 11-2. Typical EDF/EDR without and with Cables
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Source Match (ESF and ESR)

Description

Source match is 4 measure of Lest port connector match, as well a8 the match
between all components from the source to the test port. These are the forward
and reverse uncorrected source match rerms of rhe driven port.

Significant System Components

loag calibration kit device
open calibration kit device
short calibration kit device
hridge

Lest port conneclors

bias 1ees

SL(![J artenoator

transfor switeh

Lesl port cables

Affected Measuremenis

Reflection and transmission measurements oi highly reflleetive deviees are most
affected by source match errors,

Figure 11-3, Typical ESF/ESR without and with Cables
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Reflection Tracking (ERF and ERR)

Description

Reflection tracking is the difference between the (requency response ol Lhe
reference path (R path] and the frequeney response of the reflection tesi path
‘A or Binpur path],

Significant System Components

m open calibration kit device

m shor( calibration kit deviee

m R signal path if large variation in both ERF and FRR
R A or Binput paths il only one lerm is affecied

Affected Measurements

All reflection measurements (high or low return loss) are atfected by the
reflection rracking errors,

H sy vl LoD Lt At e P er- o oan i -
B T s T SN T Tt AT T Te me- TRt rooLPC ar Goio riw = R TN
. I ] .
Fre ) : rT
R | o |
: i )
i ! i [E——
1
[ P H =1 . - e 4 i -
: - Cod
SR PO SN, S S
SRR F17 500 - o T ARA R Ak
$gB345

Figure 11-4. Typical ERF/ERR without and with Cables
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Isolation (Crosstalk, EXF and EXR)

Description

Isolation is 4 measure of the leakage between the test ports and the signal
paths. The isolation error terms are characterized by measuring transmission
£821. 512) with loads attached to both ports during the error-correction
procedure. Since these terms are low in magnitude, they are usually hoisy
{not very repeatable). The error rerm magnitnde changes dramatically with
IF bandwidth: a 10 Hz I bandwidth must be used in order Lo lower the noise
(luor bevond the crosstalk specificarion. Using averaging will also reduce the
peak-to-peak noise in this error term.

Significant System Components

m sampler crosstalk

Affected Measurements

Transmission measurements, (primarily where the measured signal level is very
low), are affected by isolation orrors. For example, transmission measurements
whoere the insertion loss of the deviee under test is farge,

T e ’ STo L edg eCa Eda e

e SRS PR NP EV Rt ER AR adl
sg638s

Figure 11-5,
Typical EXF/EXR with 10 Hz Bandwidth and with 3 kHz Bandwidth
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Load Match (ELF and ELR)

Deseription

Load mateh is a measure of the impedance mateh of the test port thal
terminares the output of a 2-port device. Load mateh error terms are
characterized by measuring the reflection (511, 8227 responses of a “thru”
configuration during the calibration procedure.

Significant System Components

a “thru” cable
m cable connectors
m LSt p()rl. CONNAaCLOIS

Affected Measurements

All rransmission and refiection measurements of a low insertion loss Two-porl
devices are most alfected by load match errors. Transmission measurements of
lossy dovices are also affectad.

san oo T oiE. FITEoaT T AT
- Trnm chET iz oagc e
a R
i |
i L
; :
I
i :
S P i S
. i g I
! i
i R
L o
L |
o y
T— i I .l
. ! 1 i
! 1 Hi H
i r o L .
e Zla¥mnoW e ETOF L 303 2hE 3y e

506277d
Figure 11-6. Typical ELF/ELR
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Transmission Tracking (ETF and ETR)

Description

Transmission tracking is the difference between the frequency response of the
reference path (including R input) and the transmission fest path (including

A or Binput) while measuring transmission. The response of the test port cables
is included. These (erms are characierized by measuring the fransmission {521,
5123 of the "thru” configuration during the error-correction proceduye.

Significant System Components

m 1} signal path (il both ETF and FTR and badj
m A or I3 input paths

a “thru” cable

Affected Measurements

All transmission measurements are affected by transmission wacking errors,

(R gy di: . (]
IR TN Y ST z EREEERE RN S
. . i
+ o . - I
1 .
b — . .
- - PRy e
=
.. .
i
ITART 00 FF3 e STOM £ DOF dTO 02 MlHn
30B8278d

Figure 11-7, Typical ETF/ETR
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12

Theory of Operation

This chapter is divided into two major sections:

m “How the HP 87530 Works” gives a general description of the TTP 87537
nerwork analyzer operation.

B “A Clogse Look at the Analyzer's Functional Groups” provides more detailed
operaling theory for each of the analyzer's Tunctional groups.

Network analyzers measure the reflection and transmission characteristics of
devices and networks. A nertwork analvzer test system consists of the lollowing:

M SOUTCe

m signal-separation devices
m receiver

m display

The analyzer applies a signal that is either transmitted through the device under
108, or reflected [rom its input, and then compares it with the incident signal
generated by the swept RF source. The signals are then applied 10 a receiver for
measurement, sighal processing, and display.

The HI* 8753D vector network analyzer integrates a high resolution synthesized
RF source, 1est set, and a dual channel three-input receiver to measure and
display magnitude, phase, and group delay of transmitted and rellected power
The HP 8753D Option (010 has the additional capability of transtorming
measured data from the frequency domain 10 the time domain. Figure 12-1

is a simplifiod block diagram of rthe nretwork analvzer system. A deailed

block diagram ot the analyzer is located a1 the end of Chapter 4, “Start.
Troubleshooting Tere ™
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Figure 12-1. Simplified Block Diagram of the Network Analyzer System

The Built-Iin Synthesized Source

The analyzer's buill-in synthesized source produces a swept REF signal in the
range of 30 kHz o 5.0 Gz, The HP 87530 Option 006 is able 10 generate
signals up to 6.0 Glle. The source ourput power is leveled by an internat ALC
{automatic leveling control) cireuit. To achieve frequencey accuracy and phase
maeasuring capability, the analyzer Is phase lockoed to a highly stable crystai
oscillator.

For this purpose, a portion of the transmitied signal is routed to the R ¢hannel
input of the receiver, where it is sampled by the phase dereetion loop and fed
back 10 the seurce,

The Source Step Attenuator

The 70 dB. electro-mechanical, siep attenuaror comtained in the source has very
low loss. It is used to adjust the power level 1o the device under test without
changing the level of the incident power in the reference path. The user sets
the attenuation levels via the front pancl softkeys,
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The Built-In Test Set

The HP B7553D leatures & built-in test set 1hat provides the signal separation
capability for the device under test, as well as to the signal-separation devices,
The signal separation devices are needed 10 separate 1he incident signal from
the transmiticd and reflected signals. The incident signal is applied to the R
channel input via an external jumper cable on the front pancl. Meanwhiie,

the transmitted and reflecied signals are internally routed from the test port
couplers 1o the inputs of the A and B samplerimixers in the receiver Port 1 is
connected to the A input and porl 2 is connected 1o the I3 input,

The test sel contains the hardware required to make simultancous transmission
and reflection measurements in both the Torward and reverse directions. A
solid-state transter switch in the built-in test set allows reverse measurements Lo
be made without changing the connections o the device under test,

The Receiver Block

The receiver block containg three sampler-mixers tor the R, A and B inputs, The
signals are sampled, and down-converted fo produce a 4 kHz TF (intermediatoe
frequency), A multiplexer sequentially directs each of the (hree IF signals 1o
the ADC (analog to digital converter) where it is converted from an analod to

a digital signal 1o be measured and processed for viewing on the display. Both
amplitude and phase information are measured simultancously, regardless of
whalt is displayed on the analyzer,

The Microprocessor

A microprocessor takes the raw daia and performs all (he required crror
correction, (race math, formatting, sealing, averaging, and marker operations,
according to the instructions from the [ront panel or over HP-IB. The formatted
data is rhen displayed.

Required Peripheral Equipment

in addition to the analyvzer 4 svstem reguires calibration standards for vector
accuracy cnhancement, and cables for interconnections.
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A Close Look at the Analyzer’s Functional Groups

The operation of the analyzer is most logically deseribed in five funetional
groups. Each group consists of several major assemblies, and pertorms a distinet
furction in the instrument. Some assemblies are related to more than one
group, and in fact all the groups are to some extent interrelated and affect each
ather’s performance.

Power Supply. The power supply functional group consists of 1the A8 post
regutator ard the AIS preregutator. It supplies power Lo the other assemblies
in the instrument.

Digital Control. The digital control group consists of the Al front panel and
AZ [ront panel processor, the A% CPUL the A16 rear panel, the AR display
and the Al9 graphics system processor (GSP). The A10 digital IF assembly is
also related Lo 1his group. These assemblies combine to provide digital econirol
for the analyzer.

Source. The source group consists of the A3 source, AT pulse generator, All
phasc lock, A2 reference, AlS lractional-N (analog), and Al4 fractional N
fdigital] assemblies. The A4 sampler is also relared since it is part of the
souree phase Jock loop. The source supplies a phase-locked RF signal 1o the
device under (est.

Signal Separation. The signal separation group performs the function of an
S-parameter tost set, dividing the source signal into a relerence path and a
test path, and providing connections o the device under test. It consisrs of
the A24 transler switch, the AZ1L 1est port 1 coupler, and the A22 1est port 2
couplor

Receiver. The receiver group consists of the A4/AB/AS sampler/mixers and
the A0 digital IF. The Ai2 reference assembly and the A9 CPU are also
related. The recelver measures and processes input signals for display.

The foilowing pages describe the operation of cach of the tunetional groups.
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Power Supply Theory

The power supply [unctional group consists of the Al preregulator and the

A& post regulator. These two assemblies comprise a switching power supply
that provides regulated DC voltages to power all assemblies in the analyzer, The
AL preregulator is enclosed in a casting at the rear of the instroment behind
the display, [0 Is connected 10 the A8 post regulator by a wire bus A1OWIL,
Figure 12-2 is a simplified block diagram of the power supply group.
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Figure 12-2, Power Supply Functional Group, Simplified Block Diagram

Al5 Preregulator

The AlL preregulator steps down and rectifics the line voltage. I provides a
fulty regulated +5 V digital supply, and several preregulaied voltages thal go 1o
the A8 post reguiator assembly for additional regulation.

The A1H preregulator assembly includes the line power maodule, a 60 kilz
swilching preregulator, and overvoltage protection for the +5 V digihial supply.
1L provides LEDs, visibie from the rear of the instrument, o indicate either
normal or shutdown status.
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Line Power Module

The ine power module includes the line power switch, voltage seleetor swilch,
and main fuse. The line power switeh is activated (rom the front panel. The
voltage selector switch, accessible ar the rear panel, adaps the analyzer 10 local
line voltages of approximately 115 V or 230 V (with 350 VA maximum). The
main fuse, which protecis the inpul side of the preregulaltor against drawing roo
much line current, is also accessible at the rear panel. Refer to the

ITP 87520 Network Analyzer Installation and Quick Steri Gheide for line vollage
tolerances and other power considerations.

Preregulated Voltages

The switching preregulator converts the line voliage 1o several DC voltages. Thoe
regulated +5 Vo digiral supply goes directly to the motherboard. The following
partially regulated voltages are routed through A15W1 10 the A8 post regulaior
for final regulation:

+TOV 20V + 18V 1BV +8V -8V

Regulated + 5 V Digital Supply

The +5 VI supply is regulated by Lhe control circuitry in the ALS preregulator.
It goes direetly 1o the motherboard, and trom there 1o all assemblies requiring
a low noise digital supply. A -5 V sense line returns from the motherboard to
the ATS preregulator. The +5 ¥V CPU is derived [rom the +3 VD in the A8 post
reguidator and goes directly 1o the A19 graphics system processor,

In order for the preregulator to funclion, the +5 V digital supply must be
foaded by one or more assemblies, and the =35 ¥ gense line must be working. 1f
not, the other preregulated voltages will not be correct.

Shutdown Indications: the Green LED and Red LED

The green LED s on in normal operation. 1t is ofl when line power 1s not
connected, not switched on, or set too low. or if the line fuse has blown.

The red LED, which is off in normal operation, lights to indicate a fault in

the +5 V supply. This may be an oversunder line vollage, over line current,
ar overtemperature condition. Refer to the troubleshooting chapters for mare
information,
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A8 Post Regulator

The A8 post regulator filters and regulates the DC vollages received from the
Al15 preregulator. 1t provides Tusing and shutdown circuitry for individual
voltage supplies. [t distributes regulated constant volrages to individual
assemblies throughout the instrument. T includes the overtemperaiure
shutdown circuil, the variable fan speed circuit, and the air flow detector Nine
green LEDs provide status indicarions tor the individual voltage supplies.

Refer o the Power Supply Block Diagram located at the ond ol Chaptler 5,
“Power Supply Troubleshooting,” to see the voltages provided by the AR posi
regulator,

Voltage Indications: the Green LEDs

The nine green LEDs along the top edge of the AR assembly are on in normal
uperation, 1o indicate the correct voltage is preseni in cach supply. I they are
off or flashing, a problem is indicated. The troubleshooting procedures later in
this chapter detail the steps to trace the cause of the problem,

Shutdown Circuit

The shutdown cireuait is triggered by overcurrent, overvoltage, undervoliage, or
overtemperature, [1 protects the instrument by causing the regulated voltage
supplies 1o be shut down, Tt also sends status messages to the A9 CPU to trigger
warning messages on the analyzer display. The voltages thal are nol shut down
are the +35VD and +5VOPH dighal supplies Irom the preregulator, the lan
supplies, the probe power supplies, and the display supplies. The shutdown
cireuil, can be disabled momentarity for iroubieshooting purposes by using #
jumper 1o connect the SDIS line (A8TP4} to ground.

Variable Fan Circuit and Air Flow Detector

The fan power is derived directly from the + 18 V and - 18 V supplies {from
the Ala preregulator. The fan is not fused, so that it wilt continue Lo provide
airfllow and cooling when the instrument is otherwise disabled. If overheating
pceurs, the main instrument supplies are shut dowrt and the fan runs at lull
speed. An overtemperature status message is sent (o the A8 CPU to initiate a
warning message on the analyzer display. The fan also runs at full speed if the
air Now delector senses a low output of air from the fan, {Full speed is normal
at initial power on.)
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Display Power

The AS assembly supplies voltages 1o the display through a wire cable, The A8
supplies +» H5VCPU and +65 V to the A1D GSP then the + 65 ¥V is routed to the
display. They are not connected to the protective shutdown cireuitry so that the
A1 display assemblies can operate during troubleshooting when other supplies
dar not work.

Probe Power

The + 18V and — 18 V supplies are post regulated o + 15 Vand - 12.6 V
Lo provide a power source at the front panel for an externad RF probe or
millimeter modules.

Digital Control Theory
The digival contrel funetional group consists of the following assemblies:
m Al front pancl

B AZ (ronl panel processor

m AGCPU

a8 AlO dignal IF

m AlG rear panel

m ATS display

m ALDGSP

These assemblies combine 1o provide digital control for the entire analyzer,
They provide math processing functions, as well as communications between
the analyzer and an external controller andsor peripherals, Figure 12-3is a
simplilied block diagram of the digital controf funetional group
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A1l Front Panel

The Al front panel assembly provides user interface wirth the analyzer, 1t
includes the keyboard for local user inputs, and the from panel LEDs that
indicate instrument status. The RPG (rolary pulse generator) is not electrically
connecled Lo the front panel, but provides user inputs directly 16 the frong
panel processorn

A2 Front Panel Processor

The A2 front pane! processor detects and decodes user inputs from the [ront
panel and the RPG. and transmits them to the CPUL It hag the capability to
interrupt the CPU o provide information updates. [t controls the front panel
LEDs that provide status information to the user,

A9 CPU/A10 Digital IF

The AR CPL assembly containg the main CPLU {central processing unit i, the
digital sighal processor, memory storage, and interconnect portf. interfacoes.

The main CPLU is the master controller for the analyzer, including the other
dedicated microprocessors. The memory includes EEPROM. RAM, EPROM, and
ROM.

Data from the receiver is serially clocked into the A9 CPU assembly from

the AL0 digital IF. The data taking sequence is triggered either from the

Al4d fractional-N assembly, externally from the rear panel, or by software on the
Af assembly.

Main CPU

The main CPL is a LG-bil microprocessor that mainrains digital control over the
entire instrument through the instrument bus. The main CPU receives external
control information [rom the front panel or TTP-IB, and performs processing
and formatting operations on the raw data in the main BEAM. It controls the
digital signal processor, 1the front panel processor, the display processor, and
the interconnect port interfaces. In addition, when the analvzer is in the
system controller mode, the main CPU controls peripheral devices through the
peripheral pori interfaces,

The main CPU has a dedicated LPROM that ¢contains the operaling sysiem
for instrument control, Front panel settings are stored in CMOS RAM, with a
battery providing at least 5 years of backup storage when external power is off.
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Main RAM

The main RAM (random access memory) is shared memory for the CPT and the
digital signal processor. It stores the rpaw data received from the digital signal
processor, while additional ealeulations are performed on it by the CPLL The
CPPU reads 1the resulting formatted data from the main RAM and converts it to
S commands. [t writes these commands 10 the GSP lor output o the analyzer
display.

EEPROM

EEPROM (electrically crasable programmable read only memory) contains
factory set correction constams unique 1o cach instrument. These constants
correct for hardware variations 1o maintain the highest measurement accuracy.
The correction constants can be updated by execwiing the routines in Chapter 3,
“Adjustments and Correction Constants.”

Digital Signal Processor

The digital signal processor receives the digitized daia from the Al digitat

IF. Tt computes discrete Fourier transforms (o extract the eomplex phase and
magnitude data from the 4 kHz [F signal. The resulting raw data is written inio
the main RAM.

A18 Display

The AR display is a 7.5 inch raster sean CRT with associated drive clrouitry.
It receives a =63 V power supply trom the A19 GSP, along with digital TTI,
horizontal and vertical syne signals, and red, green, and blue (RGB) video
signals. Automatic degaussing is performed whenever the instrument is
switched on to minimize the magnetizalion of the CRT

Al9 GSP

The A18 graphics system processor provides an interface between the

A9 CPPU and the ALS display. The CPT! (A9 converts the formatied data

to GSP commands and writes it to the GSP. The GSI' processes the data to
obtain the necessary video signals and sends the signals to the AL display. I
also produces RGB output signals which are sent o the A16 rear panel. The
assembly receives iwo power supply voltages: +aVCPU, which is used for
processing, and -+ 63 V. which is passed on to A18 but not used on A9,
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A16 Rear Panel
The AlLG pear panel includes the lollowing interfagces:

TEST SET 1/0 INTERCONNECT. This provides control signals and power 1o
aperate duplexer test adapters,

EXT REF. This allows for a (requency reference signal input that can phase
lock the analyzer to an external frequency standard for increased [requency
ACCUracy.

The analyzer automatically enables the external Irequency reference feature

when 2 signal is connecied 1o this input. When the signal is removed, the
analyzer automatically switches back 1o its internal trequency relerence.

10 MHZ PRECISION REFERENCE. (Option 1D3) This outpul 15 connected
Lo the EXT REF (described above) o improve the freqeency aceuracy of the
analyzer.

AUX INPUT. This allows (or a dce or ac voltage inpul [tom an external signal
source, such as a detector or function generator, which vou can then measure,
using the S-parameter menu. (You can also use rhis connector as an analog
OuLpUL in service routines.)

EXT AM. This alfows lor an external analog signal input that is applied 1o the
ALC circuitry of the analyzer’s source. This inpur anatog signal amplitude
modulates the RF output signal.

EXT TRIG. This allows conncction nf an external negative TTL-compatibie
signal that will Lrigger a measurement sweep. The trigger ean be set 10
oxternal thirough softkey functions

TEST SEQ. This omputs a TTL signal that can be programmed in a tost
sequence Lo be high or low, or pulse (10 gseconds) high or low at the end of a
swoeep Tor a robotic part handler intertace,

LIMIT TEST. This outputs a TTL signal of the limit tost rosults as Tollows:
Pass: TTL high

Fail: TPL low
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Source Theory Overview

The sturce produces a highly stable and aceurate RE outpu signal by phase
locking a YIG oscillator to a harmonic of the synthesized VCO (voltage controlled
ascillator). The seurce output produces a CW or swept signal between 30 kHz
and 3 GHz (or 30 kHz and 6 GHz for Option 006) with a maximum leveled power
ol + 10 dI3m. The source’s built-in 70 dB step attenuaror allows the power 1o go
as low as -85 dlim.

The luil Frequency range of the source is produced in 14 subsweeps, one in
super low band, two in low band and eleven in high band. The high band
frequencies (16 Milz ro 53 Glz) or (16 MLz 1o 6 Gliz f'or Option 006) are achicved
by harmonic mixing, with a different harmonic number for each subsweep. The
low band [requencies (300 kHz to 16 MHz) are down-converted by fundamenial
mixing. The super low band frequencies (10 kilz to 300 kHz) are sent directly
from the A12 reference board to the output of the A3 source assembly. This
band is no1 phased locked nor does il use the ALC. 1Uis the basic amplified
output of the Iractional-N synthesizer

The source functional group consists of the individuat assemblies described
Ielow,

Al4/A33 Fractional-N

These two assembiios comprise the synthesizer, The 30 to 60 MITz VOO in
the Ald assembly generates the stable LO frequencies for fundamental and
harmonic mixing.

A12 Reference

This assembly provides stable reference frequencies 1o the rest of the
instrument by dividing down the output of a 40 Mz crystal oscillator. In low
band operation, the output of the fractional-N synthesizer is mixed down in the
AlZ reference assembly. (The 2nd L0 signal from the A12 assembly is explained
in Receiver Theory.) The A12 is also the origin of the super low band portion of
Lhe 87531 source.

Theory of Operatinon  12-13

www.valuetronics.com



AT Pulse Generator

A step recovery diode in the pulse generator produces a comb of harmonic
multiples of the VOO output. These harmonics provide the high band L0 (local
oscillator) input 10 the samplers. In low band and super low band the operation
the pulse generator is turned ot

A1l Phase Lock

This assembly compares the first IF (derived from the source outpul In the
A4 sampler) to a stable reference, and generates an orror voltage thal is
integrated into the drive for the A3 source assembiy,

A3 Source

This assembly includes a 3.0 to 6.8 Gllz Yl osciiiator and a 3.8 Gliz cavity
oscillator. The outputs of these oscillators are mixed 1o produce the RF oulput
signal. In Option 006 (30 kHz 10 6 GHz) the frequencies 3.0 10 6.0 GlIz are no
longer a mixed produet, but are the direet oupul of the Y Oscillator, The
stgnal tracks the stable outpur of the synthesizer. The ALC fauwtomatico leveling
control) circuitry is also in the Al assembly.

Source Super Low Baﬁ.ﬁbperation

The Supoer Low Band Frequeney Range is 1 kFEz o 300 k2, These Mrequencies
are generated by the Al12 Refercencee Board. They are the amplified outpur of
the fractional-N synthesizer. This output is not phase locked and is not subject.
1o ALC control. Refer to Table 121,

Table 12-1, Super Low Band Subsweep Frequencies

Fractional-N (MIkz)} st IF (MHz) | RF Output (M)}

40,6 Lo 43,5 QU000 o 0300 [ G010 Lo 0800
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Source Low Band Operation

The low band frequency range is 300 kTlz 10 16 MHz, These frequencies are
generated by locking the AS source to a relerence signal, The reference signal
is synthesized by mixing down the fundamental ourput of the fractional-N VCO
with a 40 MITx crystal relerence signat. Low band operation differs from high
band in Lhese respects: The reference (requency fov the All phase lock is not

a fixed 1 MLz signal, but varies with the [requency of the fractional-N VCO
signal. The sampler diodes are biased on 10 pass the signal through to the mixer
The Ist IF signal from the A4 sampler is not fixed but is identical to the souree
outpul signal and sweeps with it. The lfollowing steps outline the low band
sweep sequence, iflustrated in Figure 12-4,

. A signal (FN LO) is generated by the fractional-N VCO. The VCO in the
Ald Fractionai-N assembly generates a CW or swept signal that is 40 M1z
greator than the start [requency. The signal is divided down to 100 kllz and
phase locked in the A 13 assembly, as in high band operation.

2. The fractional-N VCO signal is mixed with 40 MHz to produce a
reference signal. The signal (FN LO) from the Fractional-N VGO goes 1o the
A2 reference assembly, where 1 is mixed with the 40 MHz VOXO {voltage
controlled erystal oscillator). The resulting signal is the reference to the
phase comparaior in the ALl assembly.

3. The A3 source is pretuned. The source output is fed to the A4 sampler.
The pretuned DAC in the A1l phase lock assembly sets the A3 souree to a
frequency 1 o 6 Mz above the start frequency. This signal {souree outpul)
8005 10 the Ad R input sampler/mixer assembly.,

4. The signal from the source is fed back (ist IF) to the phase comparator.
The source output signal passes directly through the sampler in the A4
assembly, because the sampler is biased on. The signal (1s0 1F) is led back
unaltered 1o the phase comparator in the All phase lock assembiy. The other
input 1o the phase comparator is the hoterodyned relerence signal from the
Al1? gssembly. Any frequencey difference between these two signals produces
a proporiional error voltage.

5. A tuning signal (YO DRIVE) tunes the source and phase lock is achieved.
The error voltage is used to drive the A3 source YIG oscillator to hring the
YiG closer 1o the reference frequency. The loop process continues until the
sturce frequency and the relerence (requency are the same, and phase lock
1s achieved,
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fi. A synthesized sub sweep is generated. The source tracks the
synthesizer. When lock is achieved at the start frequency, the synthesizer
starts to sweep. This changes the phase lock ceference frequency, and causes
the source to track at a difference frequency 40 MHz below the synthesizer,
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Figure 12-4. Low Band Operation of the Source
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The Tull low band is produced in two sub sweeps, to allow addition TF [filtering

below 3 Mlz, AL the transition between subsweeps, the source is pretuned
and then relocks, Table 12-2 lists the low band subswoeep frequencies ar the

fractional-N VOO and the BF ourput.

Table 12-2. Low Band Subsweep Frequencies

Fraciional-N (Mllx)

15t IFF (MHz)

Souaree Qutput {M1lz)

ELURVE TSI S

43.3 10 56.0

0.3 to 5.3

A 160

0.3 Lo 3.4

3 to 160

www.valuetronics.com
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Source High Band Operation

The high band frequencey range is 16 Mtz to 3.0 GHz or 16 Mz 1o 6.0 GHz with
Option 006, These frequencies are generated in subsweeps by phase-locking the
AJ source signal to harmonie multiples of the fractional-N VCO. The high band
subsweep sequence, illustrated in Figore 12-5, follows these steps:

1. A signal (HI OUT) is generated by the fractional-N VCQ. The V() in the
Al4 lractional-N assembly generates a CW or swept signal in the range of
30 1o 6O Milz. This signal is synthesized and phase ocked 1o a 100 kllz
refercnee signal from the A12 reference assembly. The signal from the
fractional-N VCO is divided by 1 or 2, and goes 10 the pulse generalor

2. A comb of harmonics (1st LO) is produced in the A7 pulse generator.
The divided down signal from the fractional-N VGO drives a step recovery
diode (SRD) in the A7 pulse generator assembly. The SRD multiplies
the fundamencal signal from the fractional-N into a comb of harmonic
frequencies. The harmonics are used as the 1st LO (local oscillator) signal 1o
the samplers. One of the harmonic signals is 1 MHz below (he siarr signal set
from the ront panel.

4. The A3 source is pretuned. The source output is fed to the A4 sampler.
The pretune DAC in the ALl phase lock assembly sets the AB source 1o a firsi
approximation trequencey (L Lo § Mz higher than the start frequency). This
signal (RF OUT) goes to the A4 R input samplersmixer assembly.

4. The synthesizer signal and the source signal are combined by the
sampler. A difference frequency is generated. In the A4 sampler, the Ist
LO signal from the pulse generator is combined with the souree ourput signal.
The IFF {intermediate frequencey) produced is a first approximation of 1 MHz.
This signal (st IF) is routed hack 1o the A1l phase lock assembly.

3. The difference frequency (1st IF) from the A4 sampler is compared to a
reference. The 1st IF Feedback signal from the A4 is filtered and applied to
a phase comparator cireuit in the A1l phase lock assembly. The other inpul
to the phase comparator is a erystal controlled 1 Miiz signal from the Al2
relerence assembly. Any frequency difference between these two signals
produces a proportional error voltage.

. A tuning signal (YO DRIVE) tunes the source and phase lock is achieved.

The error voltage is used to drive the Ad source Y1G osciliator, in order to

bring it cioser to the required frequency. The loop process continues until

the Ist TF feedback signal 1o the phase comparator is equal 1o the | Mz

reference signal, and phase lock is achieved.
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7. A synthesized subsweep is generated by A13/A14, The A3 source tracks
the synthesizer. Whon the source is phase locked to the synthesizer at the
start frequency, the synthesizer starts 1o sweep. The phase locked loop forces
the source (0 {rack the svnthesizer, maintaining a constant 1 Milz 1s¢ IF
signal.

The toll high band sweep is generated in a serics of subsweeps. by phase
locking the AR souree signal 1o harmonic multiples of the fractional-N VO,
The 16 10 31 Milz subsweep is produced by a one nall harmonic, using

the divide-by-2 cireuit on the Al4 assembly, At the transitions between
subsweeps, the source is pretuncd and then relocks. Fabie 12-3 lists the high
band subswerep lrequencies from the fractional-N VOO and the source putput.
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Figure 12-5. High Band Operation of the Source
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Tible 12-3. High Band Subsweep Frequencies

Fractional-N (M1lz){ Harmonic | Soarce Outpul (Mliz)
30 1o 60 12 14 ta 31

30 to 80 I 3t to 31

3o 0o 2 A1 tre B2

A Lo af 3 121 to 178

Gad to 8.2 B 175 1o 288

A28 o S84 IS 5296 in 356

3.7 o 585 i i‘5-'11’} L BEG

330 tu 9.5 27 B3 Lo 1607

H.h o H8R 51 1607 o 3000

Optlion 006

3T Lo 50 -5 SO0 Lo 4856
44,0 to 5894 101 4850 ro S i
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Source Operation in other Modes/Features

g

Desides the normal network analvzer mode, the HP 87530 has exira modoes and
features 1o make additional types of measurements. The following deseribes
the key differences in how the analyzer operates 10 achieve these new
measurements,

Frequency Offset

The analyzer can measure frequency-iranslating devices with the frequency
ollsel leature.

The receiver operales normally. However, the source is prefuned 1o a differem
frequeney by an offsel entered by the user. The device under test will franstate
this frequeney back to the frequency the receiver expects. Orherwise, phase
locking and souree nperation oceur as usual.

Harmonic Analysis {(Option 002)

The analyvzer can measure the 2nd or 3rd harmonic of the fundamental
source frequency, on a swept or CW basis, with the harmonic analysis (eature
(optional).

To make this measurement, the reference frequency (normally 1 Mllz) from the
A2 reference assembly 10 the AT phase lock assembly is divided by 1, 2, or 3,
Sec Figure 12-6,

The fractional-N assemblics are also runed so that the correct harmonic {comb
tonth) of the st LO s (.008 or (.3358 MHz helow the source frequency instead
of the usual 1.00G MIlz, The analyzer pretunes the A3 souree normally,

then phase locks the 1st [F 1o the new reference [requency to sweep the
fundamental source frequency in the usual way. The key difference is that the
Ist IF {outputl from the R sampler) due 1o the fundamental and used for phase
locking is now 0.500 or (.333 Milz instead of 1.000 Mz,

Sinee the chosen VOO harmonic and the source differ by (0.500 or (1.:4334 Mz,
then another VOGO harmonie, 2 or 3 times highoer in frequency, will be exactly
1.000 Mtz away from the Znd or 3rd harmonic of the source frequency. The
samplers, then, will also down-convert these harmonics 10 yield the desired
components in the st 1F at 1.000 Mliz. Narrow bandpass filters in the receiver
eliminate all but the 1.000 MIlz signals; these pass through to be processed and
displayed.
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Figure 12-6. Harmonic Analysis

External Source Mode

In external source mode, the analyzer phase locks its receiver to an external
signal source. This souree must be CW (not swept), but it does not need o be
synthesized. The user must enter the source [requency inio the gnalyzer. (The
analyzer’s mternal source output is not used.,)

To accomplish this, the phase lock loop is reconnected so that the tuning voliage
from the A1l phase lock assembly controls the VCO of the Al4 fractional-N
assembly and noil. the A3 source. See Figure 12-7. The VOO's output still drives
the 18t L0 of the samplers and down-converts the RF signal suppiicd by the
external source. The resulting 15t 11 is fed back 1o the A1l phase lock assembly,
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compuitred to the 1000 Mz reference. and used 10 generale a tuning voltage as
usual. Howoever, the tuning voltage conlrols the VGO (o lock on o the external
souree, keeping the Lst [F at exactly 1,000 MIlz.

The analyzer normally goes through a pretune-acquire-track sequence to achieve
phase lock. In external source mode, the fractional-W VOO pretunes as a

closed- lnop synthesizer referenced to the 100 klz signal from the AlZ reference
assembly. Then, o acquire or track, a switch causes the VOO to be tuned by the
All phase lock assembly instead. (Refer to rhe Overall Block Diagram at the
end of Chapler 4, “Start Troubleshooting Here, ™)

Figure 12-7, External Source Mode
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Tuned Receiver Mode

in tuned receiver mode, the analvzer is a synthesized, swept, narrow-band
receiver only, The external signal source must he synthesized and
reference-locked 1o the analyzer.

To achicve this, the analyzer's source and phase lock cireuits are complelely
unused. See Figure 12-8, The fractional-N synthesizer is tuned so that one ol its
harmonics (1st L) down-converts the RF input to the samplers. (In contrast 1o
external source mode, the analyzer does not phase lock ar all, Howoever, the 1si
LO is synthesized, )

The analyzer can function as a swept (uned recelver, similar 1o a spectrum
analyzer, but the samplers ereare spurious signals at certain frequencies, which
limit the accuracy of such measurements,

Figure 12-8. Tuned Receiver Mode
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Signal Separation

The Built-In Test Set

Figure 12-9 shows s simplified block diagram of the analyzer’s built-in test set.

A21 and A22 Test Port Couplers

The analyzer's test port enuplers are used 10 separate signals incident ro,
reflocted Trom, and transmitied from the deviee under test. Each 1est port
coupler has a coupling coeflicient factor of 16 dI

A23 LED Front Panel

The LED front panel board indicates whether the source power is incident on
the anaivzer's test port 1 or test port 2, The analyzer's source powoer is directed
to test port 1 when making a forward transmission/reflection measurement.
Similarly, source power is incident at Lest port 2 when making a reverse
fransmission/reficction measurement.

A24 Transfer Switch

The AS souree output power is dirccled o either the analyzer's test port 1 or
test port 2 via a low loss solid state transfer switch, With this swireh, all four
S-parameters can De updated continuously (For example: the data obtained from
a fulf 2 port calibration.) In addition, the transfer switch provides termination
for the inactive test port in order 1o minimize the crosstalk between the souree
and receiver sampler,

A25 Test Set Interface

The test set interface board provides biasing lor active dovices under test with
an external de voltage. This de voltage is applied directly 10 the test port center
pin. In addition, the rest set interface board provides the drive signal for the
A24 forward/reverse transfer switch,
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Figure 12-9. Simplified Block Diagram of the Built-in Test Set
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Receiver Theory
The receiver functional group consists of the following assemblies:
A4 samplersmixey
AD samplermixer
A6 sampler mixey
ALD digital IF

These assemblies combine with the AP CPTT (deseribed in Digital Control Theory)
1o measure and process input signals into digital information for display on the
analyzer. Figure 12-10 is a simplified block diagram of the recciver functional
group. The Al2 reference assembly is also included in the illustration 10 show
how the 2nd LO signal is derived.

Figure 12-10. Receiver Functional Group, Simplified Block Diagram
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A4/AB/A6G Sampler/Mixer

The Ad, AD, and A6 sampler-mixers all down-convoert the BRF input signals

to fixed 4 klz 2nd IF signals with amplitude and phase corresponding ro the

RF input. The AD and A6 sampler/mixer assembilies both include a 6 dB gain
preamplifier in front of the sampler. This improves the noise figure performance
of the analyzer's reeciver channels A and B

The Sampler Circuit in High Band

In high band operation, the sampling rate of the samplers is controlied by
the ist LO from the A7 pulse generator assembly. The Ist LO is a comb of
harmonics produced by a step recovery diode driven by the fractional-N v
fundamental signal. One of the harmonic signals is 1 MIIz below the start
frequency set at the front panel. The 1st 14 is combined in the samplers
with the RF input signal from the source. In the Option 006, samplers are
additionally capable of recognizing RF input signals from 3 to 6 Gllz, The mixing
products arc filtered, so that the only remaining response is the difference
hetween the source [requency and the harmonic 1 MITz below it This fixed

I MHz signal is the Ist TF. Part of the ist IF signal from the I} sampler is fed
back to the All phase lock assembly.

The Sampler Circuit in Low Band or Super Low Band

[n low band or super low band the sampter diodes are biased continuousty on,
so that the RF input signal passes through them unchanged, Thus the 151 1F

15 identicat 1o the RF output signal from the source (300 kllz to 16 MHz tor
towhband; 10 1o 300 kllz for super lowband}, and sweeps with it Part of the lst
IF signal from the R sampler is fed back to the A1l phase lock assembly.,

(Refer 1o “Source Theory Overview” Tor informarion on high band and low barud
nperation of the source.}

The 2nd LO Signal

The 2nd LO is obtained from the A1Z relerence assembly. In high band, the 2nd
L0 Is fixed ar 996 kHz, This is produced by feeding the 30,84 MHz ouwtput of a
phase-iocked oscillator in the A12 assembly through a divide-by-40 circuil,

In low band, the 2nd L{ is a variable frequency produced by mixing the outpur
ol the fractional-N VCO with a fixed 30,0996 Mz signal in the A12 assembly,

The 2nd L covers the range of (1.014 10 16.004 MHz in 1wo subsweeps thal
correspond wilh the source subsweeps, These subsweeps are 0.304 (0 3,304 Mz
and 3.304 to 16,004 MHz.
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The Mixer Circuit

The ist IF and the 2nd 1O are combined in the mixer cireuit. The resulting
ditference freguency (the 2nd 17} is a constant 4 kHz in both baneds, as
Table 12-4 shows.

Table 12-4, Mixer Fregquencies

Band sl IF 2nd Lt} 2nd IF
Super Low GO0t 3,300 N 0014 ta G50 M ERIBNY
Lows ULHO0 o 166 Mk (.0 to 16,004 MHz 4.0 ki
{ligh i Mz 0,000 Mz 4.4 kilz

A10 Digital IF

The three 4 kIlz 2nd TF signals from the sampler‘mixer assemblies are inpur

to the A1O digital 117 assembly, These signals are sampled al a4 16 kHz rate. A
fourth input is the analog bus, which can monitor either an external input at
the rear panel AUX IN connector. or once of 31 internal nodes. A multiplexer

sequentially directs each of the signals 1o the ADC (analog-to-digital converter).

flere they are converted o digital form and sent to the A9 CPU assembly Toy
processing. Refer to “Digital Control Theory™ for more inlormation on signal
processing.
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13

Replaceable Parts

This chapter contains intormation for ordering replacement parts for the
HI* 87530 network analyzer. Replaceable parts include the fofllowing:

® major assemblicos
m cables
w chassis hardware

In general, parts of major assemblies are not listed. Reter to Table [3-1 at the
back of rhis chapter to help interpret part descriptions i the replaceable parts
tists that lollow.
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Replacing an assembly

The following steps show the sequence to replace an assembly in an HP 87540
network analyzor,

[. Tdentify the faully group. Refer to Chapter 4, “Start Troubleshooting Here.”
Follow up with the appropriate rroubleshooting chapter that identifies the
laully assembly.

2, Order a replacement assembly. Refer wo Chapter 134, “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary.
Reter 1o Chapter 14, *Assembly Replacement and Pust Repadr Procedures.”

4. Perform the necessary adjustments. Reler to Chapter 3, “Adjustments and
Correction Constants, ™

o. Perform the necessary performance tests. Reler to Chapier 2, “Sysrem
Verilication and Performance lests,”

13-2 Replaceable Parts

www.valuetronics.com



Rebuilt-Exchange Assemblies

Under the rebuilt-exchange assembly program, certain factory-repaired

and iested modules (assemblies) are available on a trade-in basis. These
assemblies are offered lor lower cost than a new assembly, but meet all factory
specifications required of a new assembly,

The defective assembly must be returned for eredit under the terms of the
rchuilt-exchange assembly program. Any spare assembly stock desired should be
ordered using the new assembly part aumber, Figure 13-1 illustrates the module
exchange procedure. “Major Assemblies, Top™ and “Major Assemblies, Bottom”
list all major assemblics, including those that can be replaced on an exchange
basis.

Ordering Information

To order a part listed in the replaceable parts lists, quote the Hewlett-Packard
part numher. indicate the quantity required, and address the order 1o the
nearest. Hewlet(-Packard Sales and Service oflice,

To order a part that is not listed in the replaceable parts lists, include the
instrument model number, complete insirument serial number, the description
and function ol the part, and the number ol parts required. Address the order
to the nearest Hewletr Packard Sales and Service Office.
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Figure 13-1. Module Exchange Procedure
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Replaceable Part Listings

The loliowing pages list the replacement part numbers and descriptions [or
the 1IP 87530 Nerwork Analvzer. [llustrations with relerence designators
are provided o help identify and locate the part needed. The parts lists are
organized inio the following categories:

m Major Assembiies, Top

a Major Assemblies, Bottom
m Cables, Top

a (Cables, Bottom

m Cables, Front

m Cabies, Rear

m Cables, Source

w Front Pancl, Qutsidoe

m Front Panel. Inside

m Rear Manel

a Rear Panel, Option 1%
E Hardware, Top

e [lardware, Bowom

w Hardware, Fron?

m Hardware, Test Set Deck
m {lardware, Disk Drive Support
m Hardware, Memory Deck
w [lardware, Fan

® Hardware, Preregulator
w Chassis I"arts, Outside

s (Chassis Paris, Inside

m Miscellancous
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Major Assemblies, Top

Rel'. tiption HP Part Qry Descriprion

Desig, Nemhber
Al NOTSIOWN {soe “Front Panel Assembly. Ingide™;
AZ NP EHOWN D2ee Fronl Panet Assembly, Inside
A 057 33001231 1 ABEY-SOTRCE 3 Gilz
AL 037 33-0582531 1 ABEY-SOURCE 3 Gl (REBUILT EXUHANGE!
A R VRTS8 1 AREY SOUHUE & 5 He
Al W NeTAA 6146 1 ABSY-ROURCE § GlIz (RERUILT-EXCITA NG
Al : NETHA G000 1 ARSY-HAMPLER B
Ad LHT - BRI | ABRY RAMPLEL R (REBUILT-EXCIIANGE]
AS C37 5580106 1 ABSY-SAMPLEL A
AL i G 3G O 1 ABKY-SAMPLER A (REDRUVILT EXCHANGE)
Ak (187 53-A0 LG8 t ASSY-SAMPLER I
Al USTA3-60168 b ABSY-BAMPLER B {HEBUIL-EXCHANGE)
AT NE7AARO 1A ¥ BIY ARSY-2TLSE GENERATIOR
AT RTINS 016 i BL ASSY - DULSE GENERATGR (REDMITLT LRCHANGE,
AnT LT REAAY 1 BIT ABRY POST BEST LATOE
A R SA-GINGG 1 BRI ABSY-TMGITAL IF
Al TRT ARG 62 H BIY ASSY-THASE Lin'W
ATE 8T 3360209 Bl ARSY REFERENCE
A3 DRTEA-A00113 1 BIr ABSY-MRAC N ANATAH
Al TE RS- AR : B ABAY-FRAT N DIGITAL
Al TESTHA 00 : ASSY-PREREGLULATOR
MAlS 08753-80008 | 1 ABSY-PREREGULATOR [RERUILT-EXCHANGE)
EREH ; NOTRHOWYN jvee Hear Paned Asscinbiv’)
AlT ‘ NOT SHOWN Jwee ~Chassis Parts, Tnside ™
Al : R1H-RAR 1 ASBY-DISPLAY (REBUILT-EXCIIANGE
A0 P GETEIG0EVG 1 BLASRY GRAPIICH PROUCESSOE
AZh ' 1135 I MO SHOWN (see liear Panel Assembiy, Option 1155
B1 | ‘ OFTA3-8004 T 1 ABEY FAN
RPGL I SOT SN Jsew “Froanl Fanel Assombly, Culsige™

* For fuse part members on Lhe A% Posi R
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Major Assemblies, Top
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Major Assemblies, Bottom

Ref. Oplion BP Pari Ry Description

Ihesig, Number
Ab (T35 BN214 1 BID ARBRY-CPU
ASHTY 1420-0538  § 1 BATTERY-LITHIUM 3% 1.2AH
A0 ' 3R i 1 ASSY IHHER DRIVE
REH o BORE-T R4 E AREY TEST PORT COTITLER
A2l AEH-HR0 1 ASSY-TEST PORT COUPLER {REBUILT EXCIIANGE;
Al L) 0EG-T0A1 1 ASSY-TEST PORT COUPLER
A2l (L G- 1 ASREY-TERT PORT COUPLER 'RERUVIIEEXCHANGE!
A MIRG-T430 1 ABSY-TRAT PORT COUPLER
AR2 WIRH-GAHD 1 ABBY-TEST PORT COUPLER (REBUILT EXCHANGE)
A ' 073 1887531 1 ASSY-TEST I'ORT COUTLER
Al n7s IRE-GES] 1 [ASSY-TEST PORT COUPLER (REDUILT-EXCTIANGE!
Al AT R3-H0140 i BI' ABSY-LED FRONT PANEL
At MOERH. TR t AHRY-TRANSFER SWITCH
A G G300 1 ASRY-TRANSFER 8WITCH (HEBUILT - EXC A NGRS
A3 37 35-80141 1 BIr ASSY TEST SET INTERFACK
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Major Assemblies, Bottom
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Cables, Top

! Rel T_\']JC: Opt HP Part Qiv Description
Dreaig. Number
AT LR fpart of Ala} 1 (PREREGUTATOR {ALT) Lo POIT REGULATO [ AREE) and
MOTITERBOARD JA 17T
ALEW] D (gt of Adg; 1 FHEDPLAY (A L) 1o GRAPIICS PROCESROT (AL19.07,
Wl SR CEE7 3020005 1 HOTURCE ASSY "AAWS i0 TRANSFER SWTIVIH rAy
w2 2K CRRT 3-2022 1| FT R CITANKNEL T8 to SAMPLER-R (AL
Wi SR ORT 33-200048) 1 TEST BORT 1 COTVPLER (A1 10 SAMPLER-A fAR
Wl S ORTAS-2N0 100 i TEST PORT 2 COTUPLER [A22) 40 SAMPLER-I3 (A
W w OETE-00027 | SAMPLEE R { A4 10 PULBE GENERATOR (AT
i} F TR0 1 SAMPLER-A (A3 la PULSE GENERATOR (A7)
W7 F LR A3- BO02T 1 [RAMPLER-B (A% 10 PULSE GENERATOR (AT
W F D87 33- G003 1 PIEASE LOCK TAT1I11 10 SAMPTER-R (A4
Wi I 8T 53 d] 1 FREAT-N DIGITAL [A LI to PULSE GENERATOR (A7)
W F ORTE5-0001 20 i FRAU-N DHIITAT "A14J% 1o REFERENCE (A12]10
W1l b GRTRA GO0 1 FRAU-N DIGITAL A BLI3 1o FRAC-N ANALOG (A1,
Wiz F OET 3 GO 1 FEAT-N ANALOG AL to REFERENSCT (A 19249
W ¥ (T 55 HO024 1 . REFERENCE [A 1L 10 RP (EXT REF}
Wl G5 RTHG0L1E 1 PUST BRGULATOR (AR 1o GRAPHETH PINOCERSGR (A 1)
WeIn St 21E0-3381 L [OPL (AR5 o GRAPHINS PROCESSOR (A 16008,
W24 R (AT 3A-2008) 1| S0OIMRCE ASSY (AR to FIP (R CHANNEL OUTS
I B B120-50122 } SOURCE ASSY 7A8) Lo REFERENCE { A LAY .
»W Wire Bundle (» s e wnnber of wires in the bundle)
ul Riblron Cable (i ots the number ol wires in the ribbon)
¥ Flewibis Cndx Dawe
SI Semi Rigid Coax Cable
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Cables, Top
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Cables, Bottom

Rel. Type Opl 11T Part Quy Description
Desig, Number
AZTW] 1% 21260-5484 1 DBLUE WIRE-TEST IPOET 1 COUPLER (A21) to TEST SET
INTERFACE [AZTPL;
AMEW [ ; ARV b i GRAY WIRE-TEST PORT & 00U PLER (A2 40 TEST 887
i INTERFACE {AZ5TP2>
AW aw ST -0 i THANSFER SWITCH (A1) ta TEST SET INTERFACE (42513
Wi sk O8733-20008 i SOURCE ABSY (AW} to TRANSFER SWITCIL A2
wan 51K , S12L-632 ] L CPU ARIS) o GRATHICS PROCESSOR (A LG
Wi AR | ORT5320101 1 TEST PORT 1 COTUTLER (AZ17 o TRANSFER SWTITUTD A2
Wi I HRETSA-LF 1 FEST PORT 2 COUPLER (A2 {0 TRANSFER SWITUH {A24)
Wid AW ORTRA-GMZ] 1 LED [(AZRIL) to TEST AET INTERFACT ( AZSI2)
Wi [ E1E0-6380 1 TEST SET INTERFACE {AZ3T11 (o R INTERFACE [A18)5)
T iy S1E0-64532 1 DUSW PHPVE (A2 10 CFD /ARG
TeW Wire Bupdle {x s the number of wires in the bundle)

h

i1

Hibton Cable v is the number of wires in the viblon)

semi-Nigid Coax Valie
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Cables, Bottom

Replaceable Parts 1313

www.valuetronics.com



Cables, Front

Rel. Tyvpe Opt HP Pari Gy Description

Desig. Numhei
AW 26R GRT A0 00034 1 FP KEYBOARD (ALY 1o FPINTERFACE {42J2)
RPG 1w 3L 4 {part of RP'G1; 1 RPG 10 FY? INTERFACE (AR5
W] k3N | T 3NN S U [ROPRCE ARSY TASWL 1o TRANSFER SWITUH TA24
Wiz i (K7 33- 2022 1 FF R CHANNEL IN o SAMPLER-ID (A L
W RIS TIRTRA- AN 1 TEST PORT 10U PLER (A2 to SAMPLER- A TAS,
Wil i EON87aN-201a0 VO TEST PORT 2 COUPLER (A22) to BAMPLER- | AR}
wiT 2R ST RE-80057 i | FP INTERFATE [A2J11 10 MOTHERBOARD {a17.J7)
WiE AW OSTH - 00T 1 FP INTERFACE [AZI4) 10 FP (PRURE POWER)
Wl AW GRT11-800:37 1 | FI' INTERFACE (AZJ3 1o FP (PROBE POWER]
Wil sH ORT A3 202 1| BOURCE ARSY (Ad) o FI* 'R CHANNEL 00T}
was i (ETRO-2O07 5 L | FP R CIANNEL OUT: w0 FU R CHANNEL NG

i wW Wine Bundle {x s i vumber of wired in the bundtes
wh HRibibon Cahle [+ is the number of wires in the eiblon®
bt Romi-Rigid Coax Cable
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Cables, Front

Replaceable Parts  13.15

www.valuetronics.com



Cables, Rear

Rer. 'I'ypo" Qpt HP Part Gy Dezoription
[hesig, Number
H1w1 Yy fparl ol B | 1 | FAN /Bl to MOTIERBGART (A17]5)
W13 F ORT3R50026 | 1 | REFERENCE /41213 1 RP /EXT REF
W2l F H12-5003 1 TGRAPIICS PROCESSOR (A1) to RIFIEXT MON - REDR
Wi F 105053 1 GRADPHICE PROCEASOR [ALZ2Y 1o BRI (EXT MON - GREEN:
Wi I 1203053 1 |GRAPHEIS PROCESSOR {ATREY Lo TP (EXT MON - BLTE:
wag 3R BL1-6107 1 RE INTERFACE {A168]4% te MOTHERBOARTD (A17T6)
W2 AL | 850760005 H EF INTERFACE { ATGF30G) (o RF (PORT | FUISE)
Yo 24 SRR T-E0005 1 |RP INTERFACE (A18J111 w RI (PORT 2 FUSES
Wi B 1133 B1E0-8455 ! RP INTERFACE {AT6RI3) to HH-SFABILITY FREO REF {A26.01:
Wil LR F1E0- 5380 1 [TEST SET INTERFACE [A23J1) 1o RP INTERFACE (A LG5
WS 30T H21E0-8370 LB TAGT L 10 M PVEERBGARD (A17TY
Wil 1 H120-63E 1 | CPU {AQI2) to MOTHERBOARD (ALTIR)
CooaW Wive Buidle {v i the simber of sorees o the bundle?
wl Ribbons Cabibe Dds the nusber of wires in the ribbons
F Flexible Coax (Table
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Cables, Rear
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Cables, Source

Rel. Type ' Opl HT Part My Description
Desis, Number
AJAZWI 10H (137 33-6900 30 1 BT (AGAS o ALT [A3ARIR
AJA LWL 10 T RSB35 1 CAVTTY 080 AZ0 0 0 ATO CTABAZTS
AW &I U875 20197 1 EYG (A3A3: to SOURCE ASSY (A7)
AW HE M7 53 20032 1 CAVITY ORC {A3AD 1o SUURCE ARSRY (A3)
ABWI &1 DA7H3-201048 I SOTROE ASSY (AL to ATTENTIATOR “ASAS;
AW &1 N8TAA-A0 1) t ATTENTATUR TAAAS) to W)

P AW LOg G207 ! ALC (A3A D o ATTENUATOR (ABAL)

' #W o Wire Bundle (& iy the number of wives in the buindle)d

nh Ribbon Cable (7 is the aumber of wires in the ribbon}

=i Remi-ftigid Coax Cable
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Cables, Source
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Front Panel Assembly, Outside

Ret. Oplion HF Pari Qty Drescription
Nosig, Nomber

1 2100-00115 2 [ WABHER-LOCK 37710

4 2050-00.13 1 INTUT-IIEX 35-58-12

B OIG30-1740 1 KX OB-RiG

t 051321135 4 PROREW-MACHINE Mo 0w ® DO-PX-TX

b Y aT- 10001 z COVER MENLD BUITON

b NE753-801125 I [ NAMEPLATE-8733D

i noe O8733-80126 T [ NAMEPLATE-87330 OPTIGN (05

T SN2 TR 1 ARARMBLY-TEATL Dwervmefoleai e v st b aidered. seporaioly’

8 1310-6038 1 |BINDER POST ASSY

1 2190-0087 1 | WASHER-LOCK (25611

il FOM-O00 1 |NUTHEX 1:4-532

EPtil LGfl-10725 1 | PG MINIATURE

RPGL {parl of RPG1; I |HPG to FPINTERFACE (A2]5)
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Front Panel Assembly, Qutside
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Front Panel Assembly, Inside

Rl plion ir Parl Qtw Deseription
Desig. Numbher

! [H733-G0 132 1 | PANEL ASSY.DRESS 87330

1 [N DS T 34-60 13 t PANEL ASSY-DRESS 87530 #0775
j2 i 2650101441 2 | NUT-HEX 3:8-532

3 P REATAA 40011 1 KEYDAD RUBDER

i I 13130074 £ | BOREW-MACHENE M3.0x L CW-PXN-TX

k] i 03151410 2 ) SCREW MACIIINT M3.0x 20 CW.PN.TX

3} 0515-N3738 T [RCREVW-MACHING AM3.0x 14 RPN TX

Al 1 i B ARSY-KEYBUARD

ALWL BT 35 03 1 FP KEYBOARD (ALJ1} to FI” INTERFACE ( AZS2)
Az 087 533- 650001 ! B ASSY-FROUNT PANEL INTERFAUE

Pl V- TG 1 BPG-MEN

RIM31WL {part of PG 1 | HPG (o FIPINTRERFACE [ A2

Wia : O8T 1 1-H007 1 FT INTERFACE ( AZEL 10 FP IPROBE POWER)
W15 URTIT-a0007 0 1 [ FIVINTERFACE (A213) 1o FI' {(PROBE POWELD
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Front Panel Assembly, Inside
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Rear Panel Assembly

Rel, Option P Puart Qi Description
Desig. Numbher
1 BO80-00RG 1 PLUG-HOLE G731 NT BLANK
! B460-0145 1 PLUG-HOLE S0P NY BLACK

Bl i 2O30-0037 11 | NUT-HEX i33-32
I 218142 i1 | WASIIER-TOCK 7210
I 1251 7812 2 CONNECTOR JACKSOTEW
H 2100-0584 2 WASITER-TOHTR M0 NOM
7 LH-0112 2 OAP-FUSE HOVLDER 54 125Y
3 E110-0017 2 FLEE §A 125V NON TIME DELAY
B 11 5-0372 £ SCREW-MACHING M3 0% 8 CW-I'N-TX
1t N315-05%2 1 SCREW-MACTINE M0 8 0W BN-TX
11 T 5:3-200-10 1 GABKET-FAXN
12 Q8754 00060 1 [PANEI-REAR
Al T3-S 1 HIY ARSY REAR PANEL
Wiz ONT 08 NS 1 REFERENCE i ATZIA! 1 R CRXT BRF:
Wil S120-5050 1 GRAPTHCR PRUKCESSOE TATRIL to BB (EXT MON - RFTY
Wz B1A 5005 i GRADPHICS PROCESSOR (A 1972) 10 RP (EXT MON - GREEN:
wasn A120-5055 1 GRAPHICE PROCESEOR (A L33 w BD (EXT MOX - BLUE,
W ! AT -A0005 1 RP INTERFACE A 161100 0 RP (BORT 1 VUSE:
Wad | 25304 T-6000H i 1 RP INTEEFACE (ALGJ11) 10 KPP (PORT 2 FUSE:
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Rear Panel Assembly
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Rear Panel Assembly, Option 1D5

Rel. Option T Paxt Qry Description
Desig. Numhber

1 1La 1230 1830 1 ADAPTER-COAX
2 103 03150571 ¥ SOREW-MACHINE M0 T W PYNCTY
i [3EE] BT RE 1 WARHRE-FLAT 50310 NY
g 103 21607 O 1 WASHER-LOCK 30310
A 163 (340- 1310 1 NUT SPECIALTY 1-2-25
3} 103 051 3-0:130 1 SCREW-MACHINE MA.0xA CW-DNTX
B G ST H-0Ts H BRACKET-080 KB
A i N8TRA-ID1 AN i BIv ARSY HIGH STABILITY FREG REF
W0 1115 B1E0-6458 H RI* INTERFACE (A 16J3) 10 TIGH-STABILITY FREG REF (A26)1
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Rear Panel Assembly, Option 1D5

INSIDE
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Hardware, Top

Rel. Option HP Part Qiy Drescription
Desig, Numher

1 A181.3525 1 CLIP bracker scouring ALY board:
2 1] 50357 2 SCOREW-MACHINE M3 A< 10 0% PV TX
3 usia-2ms SCREW MAUHINE M3 thw 1i PO-L-TX
4 ORTRE-200652 ! 1 STABILIZER CAD
3 8T 3A-4000 5 i STADILIZER-PC BOARD
5§ 03150371 2 | SCREW-MACHINE M3.0% 10 O3 FL-TX
T T SRS I 2 SCREW - MACHINE WM& Sx 2 OW PYTY
] i LS B0 4 | HCREW MACHINE Ma.0x & UW-FL-TX
£] T 305- 0000341 1 BRACKET SCURECE
10 03132086 1 SCREW-MACHINE M40« 7 PO-FL-TX
Bl 051501 1 SCREW-MACHINE M:$tix 12 0W-PN-TX,
13 LR 1 WASHER FLAT 2.0 NOM
14 N315 140 2 | BCREW-MACHINE M3 3% CFL-TX
11 . 2315 0371 12 | BOREW-MACTITNG Mol 10 00W TN TY
17 ' O8TAT-0000 b CLIP-PULSER GROTUNIY
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Hardware, Top
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Hardware, Bottom

Ref. Option HP Part oy Bescription
Desig. Numbar

1 Ua15-0158 1 [ SCEREW MACHINE M3.53x® MV PN-TX
s 23150430 1 {SCREW MACHINE M3, 0w & OW-IR-TX
3 03151110 2O BCREW-AACTITNE 30 0 W-PW-TX
A 515 (130 1 SCREW-MACTINE WA 0% 8 CW-PN-TX
3 EEHERI R A PRCREW-MACHINE MADx 7 PO-FL-TY
] 0515 1400 4 | BUREW AMACIITINEG M3 5% 8 PO-FL-TX
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Hardware, Bottom
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Hardware, Front

Ref. Option HE Part Qry Descriplion
Thesig. Number
1 TATAT-L000:) 1 |BEIEL S3UPTORT
2 0315-20848 A | SCUREW-AMACTHNE Mi0x 7 TC-FL-TY
3 051 3- 1500 2 | HCREW-MACHINE Ma.5x % POCFL-TX
1 UATA-1E 1| SUREMW-MACHINE M3.0x 8 W PN TX
A TET 300075 1 |BRACKET CARLE SUTPPURT
i 1513-0-1530 1 | SCHREW-MACHINE M3.0x G CW-PN-TX
T FA5- L43] 2 P ADAPTER-FEM ALK SMAFEMALE 8314
f DR T30 i BEACKET K < ABLE
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Hardware, Front
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Hardware, Test Set Deck

Rel. Opiion HP Pari Qly Eresceription
Desig. Nummber
1 315 1402 & SCREW-MACHINE 335x 8 OW-PX-TX
2 3500502 & WASHER-FLAT M3 .8 Newl
I RANT-200022 = WARHER-SHTLDER
4 VAT 3= 000G 1 CHARRIR-TERT SET
A oh- 16163 1 SUREW MACTHNE M3 o PO-FL-TX
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Hardware, Test Set Deck

£ i

p——
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Hardware, Disk Drive Support

QBT H5-0003

T
Ret. Oplion HF FPart Qry i Deseription
Desig. Number B
1 05153-2430 1 :;SCI?.E\V-}T;\E:‘.II]N'I—Z M Exq FIL-TX
s |

| 1 | DISK SURPORT
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Hardware, Memory Deck

Rel. ]| Gption | HP Part Qry Deseription
Desig, | Number
1 05180377 A SCREW MACHINE M3 50 10 CW-PN-TX
3 S180-5500 3 INSULATHIN-MY.AR
3 QAT 0O0EY H DECR-MEMORY
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Hardware, Fan

T
Ref. Option HP Parl Qry Descriplion
Desig. Number
1 D160 0584 1 WASTER-LOGK M0 Ney
i 05150965 1| SCREW-YMACHINE M350 140 SH-HX,
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Hardware, Preregulator

e
e
'\j_}
Ret. Oplion HP Part hy Descriplion
Thesig, Numbuer

1 211H-07 50 I FUSE 34 2507V NON-TIME DELAY

2 QRTH3-00003 1 BEACKET-PREREGULATUR

3 0515 1100 2 | BUREW-MACHINE M3 5x s 0W-FL-TY

www.valuetronics.com
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Chassis Parts, Outside

Rel. (piian HI' Part Quy Nescriplion
Thesigs, Numbaer
1 AT R802 1| THIM STRIP
2 30623733 1 Jeover Top
; 0875380066 | 1 | LANEL-WARNING CALFTON
; B01-w8 | REAR STANDOFK
5 : DA A1 102 1 |SCHEW-MACIINE M3.5x 8 PO FN-TX
5 | OOSTS3 80134 | 1 |LABELINFORMATION TOCGATION DIAGRAM
g 30418820 2 {STRAP HANDLE CAP-IiAR
0313 1484 4 [SCREW-MACHINE M3.0x 10 1% FL-1X
4 ANE2-2T04 2 |STRAP ASSEMBLY
1 3052 3847 2 | COVER-SIDE
1 3041-8819 2 |STRAD ANDLE ¢ AP-FRONT
13 0825747 2 [COVER-BOTTOM
13 3001-0341 2 TRV STDE
1 Lo 1345 v lsprivG.wrg 2.000 Lo
15 5041-2801 1 |POOTFULL MODULE 5M
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Chassis Parts, Outside
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Chassis Parts, Inside

Rel. Option HP Part iy Description
Desig. Number
i T1a1-2587 i LABEL-METRIC HARDWARE CAUTION
4 S0E1-5808 1 |REAR FRAME
3 116615372 1 [ SPRING-EXTENSEYN 1858 0T
.1 ORTAZO00A5 1 1 INSULATOR SWITTH
:} 08753 00045 | 1| ACTUATOR-LINE SWITCH
43 0A18-1430 1 1 [BUREW-MACHINE M3.0x5 CW.PN.-TX
T Rt L[V 1 BEZEL SUFPPOLT
f (AT ST M 1 LINE TUTTON
i B RO R 1 [ INSULATOR-MYLAD
i B 1-8407 b | FRONT FRAME
1 15152084 20 | SCREW-MACIIINE Md Gx 7 PO-FL-TX
ALT J NETHA-BOLAL 1 | REPL KIT-MOTHERBOUARD [includes card cage & slvuls)
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“hassis Parts, Inside
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Miscellaneous

Descriplion

HP Par
Number

Service Tools

HP 83755 TOOL KIT fwetudes the Jidlow g
RF CARLE-INPL'T R
EXTENDER BOARD ASSEMPLY-RECEIVER
EXTENDER BOARD ASSEMBLY-S0URCE
EXTENDER BOARD ASSEMBLY-CARD CAGE
ADAPTER MALE 8ME Tty MALE SMR
ADAPTER-MALE TYPE N TO FEMALE 8MA
CARLE ASSEMDLY
BAG-ANTISTATIC 13 15

DTRG0
NRETHG-200025
087 5-400h
LRY 5420
DETR3-E0155
1250-0565%
La2s0- 1250
SN - 22
fRiRE-11.32

Documentution

HE 87530 SERVICE GUIDE fincludes Oplion 011
P A7530 MANTUAL SET fneludes e followinm
HE 87331 EXAMDPLE PROGREAM DISK #3
P 57550 EXAMPLE PROGRAM DISK 2
TTE 87331 PROGREAMMING GUIDE

HE 273517 INSTALLATIIN QUICK START GUIDE

HE 87330 SYSTEM VERIFICATION AND PERFURMANCE TEATS
HI* 87331 OPTION 011 MANTUAL SET i nelndes the following:

HP 575330 EXAMPLE PROGRAM DISK #1

HP 87530 EXAMPLE PROGRAM DISK £2

HF #7530 PROGRAMMING GEIDE

HI* 87330 OPTION 011 INSTALLATION QUICK START GUIDLE

B S7R30 USER'S GUIDE finediedes GQuiel Befirenoe, (8575090250

HP 87331 QPTION 011 URER'S GUIDE Diwetudes Quick Refireves 0875500305

P 87530 OPTION Dii BYSTEM VERIFICATION AND PERFUHMANCE THSTS

(1T 5:3- 5026 |
M7 33 00310
O8FA5- 10025
NETAS- 10026
(IRT 53 B2 56
QBT
QBT GHOSR
UETAZ-O0E08
ORTA-60311
ORTH-T002R
RT3 10020
BRTSA BOR5E
03T A3- 8030
TR T A0

UETHA-O031

Lpgrade Kits

HARMONIC MEASUREMENT UPGRADE KIT

B Gz UPGRADE KIT FOL IIF 87530

8 GHz CPGHADE KIT FOR HP 87530 OPTHON 011

TIME DOMAIN UPGRADE KIT

FIRMWARKE LPGEALE KIT

HIGH-STABILITY FREQUENCY HEFERENCE RETROFTT KIT

P 11883A
FIF 118818
HP L1884
HE 330198
087Y23-60185

O8753-302345
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Miscellaneous

Deseription HP Part
f Number
Protective Caps for Connectars
FEMALE IIP-II CONNECTOR 1252-3007
FEMALE TEST SKT 1.0 1232-1840
FEMALE PARALLEL PORT 125280
H-282 CONNECTOR ViAi-d
Tomnn TEST PORTS 144011 N340
FEMALR TYPE-N TEST PORTE (OTTREN U11; 14010247
Fuses used on the A8 Post Repulator

FUSE .34 123V NON-TIME DELAY 0.23x0.27 2110-00k1E
FURE G754 126Y NON-TIME DELAY 1.259x 027 21100421
FUSE 1A 123% NON-TIME DELAY 0.25=0.47 210007
FUSE 2A 125V NON TIME DELAY (.20 n 27 B4 R RS R
FUSE 4A 125Y NON-TIME DELAY 0.23%1.27 2110478

HYP-IB Calles i
HP-IB CABLE. 1M 3.3 FT; HEP 108344 F
Hi-B CABLE. 2M 9.8 FT2 HP 1n=336
HP-IB CABLE, AM 1152 FT: HP 1083307
HIIB CABLE, 0.3M (1.5 [T ITEF L=l :

Touch-up Paint
DEOVE GRAY for use on frame arovad font vonel o oy e penctioun of hedles BOTO-11.06
FRENCL GEAY for use ow side tap, and bollom oouers (GO10-1147
PARCIIMENT WHITE for wse on rach gt faeges peck sappert Teevges oo froed jroveds | BOTU-T11E

ES1) Supplies
ATHUSTARLRE ANTISTATIC WHIST 8TRAP HAN- EAGT
3 FTGROUNINNG CURD por wearier wivnp SRR .
2 % 3 FT ANTISTATIC TARLE MAT WTITII 13 FT GROTNT WIRE B300-0767
ANTISTATIC HEEL STRAP jor wse ow ronduciies flomrs L300-1 126

Other 1‘

HP 87330 KEYROARD OVERLAY for axtevnal fieyhonrd. {8753 30131 ‘i
RACK MOTINT KIT WITHOUT DANDLES H62-3970 |
EACK MOVNT KIT WITH HANIHLES SOEE- B |
FRONT I[TANDLE RSl |
FLOPTY IMSKE, 5.5 INCH DOUBLE-STDEDY (box of 119 HE (21544 i
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Table 13-1.

Reference Designations, Abbreviations, and Options

REFERENCE DESIGN ATIONS Mo mees
A assem by Mo Cometrie lardware
B o molo} ML . megahorts
I . clactrical connector fstationaty portions: jack mm\ """""" -millimetars
RPG Ttary pulse geheralor .‘f'.IO. ]mm.”.,;-
W euble: fransmission path; wire .\:(..?.\I tromingl
Nt . ny Loy
ABRRREVIATIONS L) 1, ouside dimmetor
A R, . ampore 3T P apTien
ALC oo atttomatie level ool [ [980 o » srillator
ARRY ... assembly e paniiead
ALY Cauxiliary 28 ke b Lok (serews]
Bl baard PO printed circuit
Y coaxial PG ... peripheral interface group
CPL central processing unit PN e pathead (soress)
WL e oo oL eonieal washer fserews) REF o e reforenes
Iv oo diamerer |#FEPL R replacement
ESDy . - .electrostalie discharge RE rear panei
EXT exlernal SI e socket head eap (serews)
By LT oselliator TX o ITIRX reeesy Cserows’
Bl . Matlead (sorews) | |9 Coe duantity
2 front pancl ‘_ R R Covolt
FRLAT-N o e Fractional WER .00 wire formed
FREG ... froquency W0 Cees L withont
11Hz ... . gigahertz YH: PR A T DT TR LG
HEX P hexagonal OPTIONS
HE Iewlett-Packard . .
Ie-In lHewiatt-Paclard interface bus jU“ Ceececsooo . ArmoNics measurement
Inx ... . hex reress (serows] 1L R o B Gz performanee
1 . . inside diameter - Hme domain
| [ . intermediate tfrequency Lo Lest se1
b Cinprteoutpt 0w 75 ol Eest ser
LEL! fighenutdmg dipde | [T5 e e 13 Mz precision red

1346
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14

Assembly Replacement and Post-Repair
Procedures

This chapter contains procedures [or removing and replacing the major
assemblics of the HIP 8753D nerwork analvzer. A table showing the
corresponding post-repair procedures for cach replaced assembly is located at

the end ot this chapter,

Assembly Replacement and Post-Repair Procedures 14-1
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Replacing an assembly

The following steps show the sequence to replace an assembly in an HP R753D
Nerwork Analyzer

. Tdentify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.”
Folfow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

2. Order a replacement. assembly. Reler to Chapter 13, “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjusiments. Refer to Chaprer 3, “Adjustments and
Correction Constants,”

Perform the necessary performance tests. Hofer 1o Chapter 2, *System

Verification and Performance ‘Tests,”

Warning

These servicing instructions are for use by qualified
personnel only. To avoid electrical shock, do not perform

any servicing unless you are qualified to do so.

a’érning

The opening of covers or removal of parts is likely to
expose dangerous voltages. Disconnect the instrument from
all voltage sources while it is being opened.

Warning

The power cord is connected to internal capacitors that may
remain live for 10 seconds after disconnecting the plug from
its power supply.

Caution

Many of the assemblies in this instrument are very susceptible
1o damagoe from ESD (electrostatic discharge). Perfuorm (he
following procedures only al a static-safe workstation and woeay
a grounding strap.

14-2  Assembly Reptacement and Post-Repair Pracedures
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Procedures described in this chapter

The lollowing pages deseribe assembly replacement procedures for Lhe
HI 875313 assemblies listed below:

s Line Fuse

m Covers

m [ront Pancl Asscmbly

m [ear Panel Assembly

m Test Set Deck

m Al Keyboard

m A2 Iront Mnel Interface

m A3 Source Assembly

m A4, A5, A6 Samplers and A7 Pulse Generator
m A8, A10, Al11, A12, A13, Al4 Card Cage Boards
m A9 CPPU Board

a ASBTI1 Bartery

m Al5 Preregulator

m Al6 Rear Pancl Interface

B Al7 Motherboard Assembly

B ALS Display

B A19 Graphics Processor

x A20 Disk Drive

m A21, A22 Tosy Port Couplers

m A23 LET} Boatd

m A24 Transter Switch

m A2H Test Set Intertace

m A26 lligh Stability Frequency Reference (Option 115]
m Bl Fan

Assemhbly Replacement and Post-Repair Procedures 143
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Line Fuse

Tools Required

8 small slal serewdriver

Removal

Warning For continued protection against fire hazard, replace fuse
only with same type and rating (3 A 250 V F). The use of
other fuses or materials is prohibited,

. Disconnect the power cord,
2. lse a small slot serewdriver to pry open the Tuse holder.

3. Heplace the Blown fuse with a3 A 250 ¥ F fuse (TID part number 2110-0708)].

Replacement

1. Simpiy replace the fuse holder

14-4  Assemhily Replacement and Post-Repair Procedures

www.valuetronics.com



Line Fuse
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Covers

Tools Required
B T-10 TORX screwdriver
m 15 TORX serewdriver

m T-20 TORX serewdriver

Removing the top cover

b Remove both upper rvear feet {item 1} by looscning the attaching screws
{item 2).

2. Loosen the top cover screw {item 3).

3. Slide cover off,

Removing the side covers
1. Remove the top cover.

2. Remave the lower rear [oot {item 4) that corresponds 160 the side cover vou
wand to remove by loosening the artaching screw (item 5},

3. Remove the handic assembly {item 8) by loosening the atraching serews
{item 7).

4, Slide cover off.

Removing the bottom cover

1. Remove both lower rear leet {item 4) by loosening the attaching scrows
(item H).

2. Loosen the bottom cover serew (ilem R),

Slide cover off,

)
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Covers
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Front Panel Assembly

Tools Reguired
T-10 TORX serewdriver

m 1153 TORX screwdriver
m small slo1 serewdriver

m ESD {electrostatic discharge) grounding wrist sirap

A H-inch open-end torque wrench (ser ta 10 in-1b)

Removal

i. Disconneoet the power cord.

i

Remove the bezel’s sollkey cover iitem 1) by sliding your fingernail under
the left edge, near the top or bottom of the cover. Pry the sufikey cover
away from the beze) If vou use another taol, take eare not 1o serateh the
glass,

3. Remove the two screws (item 2) exposed by the previous step. The begel
(item 3) is now free from the (rame. Remove 1.

4. Remove the semi-rigid R-channel cable (WE3) trom the frool panel.

3. Remove the trim sirip (item 4) from the top edge of the front frame hy
prying under the strip with @ smalt sl serewdriver

6. Hemove the two screws (Hem 5) from the top edge of the frame.

Remove the lefr-side trim sirip (item 8) from the ront (rame to oxpose four
screws, Remove Lhe bottom serew (item 7).

~3
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Front Panel Assembly
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Front Panel Assembly

8, Remove the [of1 front Toat {item &),
1. Remove the three screws (item 4) from the boltom edge of the frame.

10. siide the front panel over the fest port connectors (item 10). The rest port
connectors have some side-to-side play in them that allows them 10 be
moved slightly 1o better fit. the front panel openings as the front panel is
installed.

H. Disconnect the ribbon cable (W7} from the front panel by pressing down
and oul on the connector locks. The front panel is now (ree (rom 1he
instrument.

Replacement

1. Reverse the order of the removal procedure.

Note When reconnecting semi-rigid cables, it is recommended 1hat the
connections be torqued to 10 in-1h
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Front Panel Assembly
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Rezﬁ‘ Panel Assembly

Tools Required

ma T-10 TORX serewdriver

8 T-15 TORX serewdriver

» ESD (clectrosiatic discharge) grounding wrist strap

Removal

b Disconnect the power cord and remove the Lop and bottom covers (refer ro
“Covers” in this chapler).

2. Remove six serews (item 1) from the rear frame: 1wo from the top edge and
four Irom the bottom odge.

5. Remove the serew from the pe board stabilizer titem 2) and remove the
stabilizer,

4. Lift the referenee board (A12) from s motherboard conneclor and
disconnect W13 rom A12J43,

2. Remove the six serews (item 3}, nexi 1o the preregulator, from the rear panel
as shown.

. Remove the four screws fitem 4}, surrounding the connector inierfaces, from

the rear pancl as shown,

18-12  Assembly Replacement and Post-Repair Procedures

www.valuetronics.com



Rear Panel Assembly

Assembly Replacement and Post-Repair Procedures 1413

www.valuetronics.com



Rear Panel Assembly

7. Pull the rear panel away from the [rame. Disconnect the ribbon cable (W27)
from the motherboard connector (A17]6), pressing down and out on the
connector locks, Disconnect the smaller ribbon cable (W34) from the rear
panel interface board (AIGI3). The rear panel is now conneeted only by
three flexible cables (W21, W22, and W23).

8. Remove Lhe bracket (item 5) that secures the graphics board (A19], removing
the two serews that attach it 1o the rear frame. The prevegulator is now:
sitting loosely in the fnstyument. Gently press the top of the graphics board
(ATH) towards the display (A18) then lift up. Discormeoect the rthree flexible
cables (W21, W22, and W23) trom the graphics board (A19). The rear panel is
now detached.

Replacement

I Reverse the order of the removal procedure.
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Rear Panel Assembly
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Test Set Deck

Tools Required
w -1 TORX serewdriver

T-15 TORX serewdrivor

small slot serewdriver

ESD (electrostatic discharge} grounding wrist strap

® 5 6-inch open-end torque wrench iset to Hin-Ib)

Removal

. Disconnect the power cord and remove the top and hatrom covers {rofer to
“Covers” in this chapter).

2. Remaove (he front panel (refer to “Front Panel Assembly ™ in this chapter).
3. Remove the souree bracket {item 1.

4. Disconnect the semi-rigid cables (W1, W3 and W4) from the source and the
samplers,

by |

Remove the serew (item 2) that secures the bracket (item 3) holding the
semi-rigid cables against (he card cage assembly, Remove the bracket.
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Test Set Deck
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Test Set Deck

&. Turn the instrument upside down and disconnect Wid (rom A2501 an the
test set interface hoard,

=]

Remove the Touy serews {item 4) from the bottom edge of the fronr frame
that seeure the test set deck {item H).

&. Carelully slide the test ser deck oul of the instrumoent,

Replacement

1. Reverse rhe order of the removal procedure,

Note m When replacing the test sei deck, ensure that the three tabs
{item 4) at the rear of the deck slide into the slots {item 3) of
the CPU board deck,

m When reconnccling semi-rigid cables, it is recommended that
the connections be torqued te 1) in-b,
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Test Set Deck
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Al Keyboard

Tools Required
w T-10 TORX servewdriver
m 1-15 TORX scrowdriver

small siol serewdriver

m ESD (electrostatic discharge) grounding wrist strap

m 5 6-inch open-end torgue wrench {sel to 10 in-1h)

Removal

I. Remove the front panel intertace board (refer to “AZ Front Panel Interface”
in this chapter).

2. Remove the eight serows {item 2) that atrach the front panel kevboard
assembly (Al) 1o the front panel. Deiach the kevboard assembly.

Replacement

I, Reverse the order of the removal procedure,

Note When reinstalling the keyboard assembiy (A1), place the eight
serews In the holes plated with a cireular pattern. {The ather
four holes secure the interface board {AZ2))

Inirially, you should instail all eight serews loosely, Then you
can go back and tighten each one. This will ensure thal the
board is correctly alignried,
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Al Keyboard
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A2 Front Panel Interface

Tools Required
T-10 TORX screwdriver

m 115 TORX screwdriver

small sl serewdriver

m 5D (electrostatic discharge) grounding wrist strap

m 3 Hi-ineh open-end 1orque wreneh (set (o 1) in-1h)
Removal
i. Remove the front panei (refer to “I'ront Panel Assembiy” in thig chapter).

2. Disconnect WIS, W18, and RPGIWT Irom the intertace bhoard (A2),

3. Disconnect A1W1 from the interface board (A2), inserting the blade of
a small siov serewdriver into the slots on the sides of the ribbun cable
connector, Gently pry upward on either side of ihe connector until the
ribbon cable is detached.

4, Remove the four serews (ilem 1) from the corners of the interface board
(AZ2). Remove the hoard.

Replacement

1. Reverse the order of the removal procedure,
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A2 Front Panel Interface
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A3 Source Assembly

Tools Required
m T-15 TORX screwdriver
m 5/ 16-theh open-end torque wrench (set to 10 in-bj

B ESD (elecirostatico discharge) grounding wrist strap

Removal

1. Disconnect the power cord and remove the rop cover {refer 1o “Covers™ in
this chapter),

2. Remove the source bracket {item 1)

3. hsconnect the two semi-rigid cables (W1 and W24) and one flexible cabie
(W2G] from the source assembly (A3).

4. Lift the two retention clips {item 21 a1 the front and rear of the source
assembly (A3) o an upright position.

&, The source is seated in 2 motherboard edge connector. Hold the two loose
semi-rigid cables (W1 and W24) to the right and Llifi up on the souree bracket
handle {item 3) 1o remove the source assembly {rom the insirument.

Replacement

1. Stide the edges of the sheet metal partition (item 4) into the guides at (he
fromt and back of the source compartment. Press down on the module (0
ensure that it is well seated in the motherboard connector,

2. Push down the retention clips, Reconnect the two semi-rigid cables (W1 and
W24) and ane flexible cable (W26} 1o the source assembly.

Note When reconnecling semi-rigid cables, it is recommended that the
connections be torqued (o 10 in-ib.
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A3 Source Assembly
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Ad, A5, A6 Samplers and A7 Pulse Generator

Tools Required
m - 10 TORX serewdriver
B 5 0-inch open-end torgue wrench {set wo 10 in-lb

w ESD {clectrostatie discharge) grounding wrist. strap

Removal

. Disconneet the power cord and remove the top cover (refer to “Covers” in
this chapter).

2, To remove the R sampler (A4), you must remove the source bracket fitem 1],

3. Disconnect all eables from the fop of the sampler (A4:ASAG) or pulse
generalor (A7),

4. Remove the serews [rom Lthe top of the assembly, Extract the assembly from
the slot.

Note m Il you are removing the pulse generator (A7), the grounding
clip, which rests on top of the assembly, will become loose
once the four screws are removed. Be sure (0 replace the
grounding clip when reinstalling the pulse gencrator assembiy,

® ]{ vou're removing more than one sampler, he careful not (o
mix them. The R sampler { A4} is dilferent {rom the A and B
samploers (AD and AG).

Replacement

1. Reverse the order of the removal procedure,

Naote m When reconnecting semi-rigid cables, it is recommended that
Lhe connections he torqued to 10 in-lb,

m Be sure to route W8 and W8 as shown., No exeess wire should
be hanging in the A11 and A14 board slots. Routing the wires
in this manner will reduce noise and crossialk,
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A4, A5, A6 Samplers and A7 Pulse GGenerator
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Tools Required
m T 10 TORX screwdriver
m T-13 TORX serewdriver

& LESD {electrostatic discharge) grounding wrist sirap

Removal

1. Disconnect the power cord and remove the top cover (refer to "Covers”™ in
this chaprer).

2. Remove the serew from the pe board stabilizer (item 1) and remove the
slabilizer.

G, Lttt the two extractors {item 2) located ar each end of the board. Lil1 the
board from the card cage slot, just enough to disconneet any flexibie cables
that may be connected 10 it

4. Remove the board trom the card cage slot,

Replacement

b Reverse the order of the removal procedure.

Note Be sure Lo route WR and Wi as shown. No exeess wire should
be hanging in the A1l and A14 board siots. Routing the wires (n
this manner witl redoce noise and crosstalk in the instrument.
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A8, Al10, A11, A12, A13, Al4 Card Cage Boards
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A9 CPU Board

Tools Required
m T-1) TORX serewdriver

m ESD (clectrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord,

2. Remove the four screws (item 1) on the rear panel.

3. Remove the bottom cover (refer 1o *Covers™ in this chapter),

4, Remove the screw {ilem 2) thal secures the CIPU board (A9} 10 the deck.
Slide the board towards the Iront of the instrument so that it disconnects
from the three standoffs (item 39,

5, Disconnect the four ribbon cables (W20, W3S W3S, and W37 [vom the OPL
board {AY).

4. Disconnect Wiad from A20.J1.

-3

. Litt the board off of the standoffs.

Replacement

L. Reverse the order of the removal procodurse.
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A9 CPU Board
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A9BT1 Battery

Tools Required
m 10 TORX screwdriver
m ESD (electrostatic discharge) grounding wrist strap

m soidering ivon with associaled soldering tools

Removal
1. Remove the AS CPU board (refer 10 “ A8 CPU Board™ in this chaptor).

2. Unsolder and remove A9BT) from the A9 GPU board,

Warning Battery A9BTI1 contains lithium. Do not incinerate or
puncture this battery. Dispose of the discharged battery in
a safe manner.

Replacement

1. Make sure the new battery is inserted into the A9 board with the correct
parity.

2. Solder the battery inte place.

3. Replace the AQ CPIY board (refer (o " A CPL Board ™ in this chaplory
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A9BT1 Battery
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A15 Preregulator

Tools Required
m T-10 TORX serewdriver
a 1-15 TORX screwdriver

m ESD (elecirastatic discharge) grounding wrist strap

Removal
1. Remove the rear panel (refer 1o “Rear Panel Assembly ™ in this ¢hapler).
2. Disconnect the wire bundle (ALSW ) from ABJ2 and AL17.J3.

3. Remove the preregulator (AlS) from the frame,

Replacement

I. Reverse the order of the removal procedure,

Note ® When reinstalling the preregulator (A15), make sure the three
grommets (item 1) on A1SW1 are seated in the twao slots (item
2} on the back side of the preregulator and the stot fitem 3) in
the card cage wall,

m After reinstalling the preregulator (AID) De sure To set 1he
line voltage selector to the appropriate setting, 115V oor
230V,
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A15 Preregulator
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A16 Rear Panel Interface

Tools Required

r T-10 TORX serewdriver
m T-1H TORX screwdriver
m 3:16-tnch hexonut driver
m O 16-inch hex-nut driver

m ESD (electrostatic discharge) grounding wrist strap

Removal

i. Remove the rear panel (refer 1o "Rear Panel Assembly” in this chapter).

[~

Disconnect the fuse harnesses (W28 and W29) from the rear panct interface
board [ A167.

S0 H you have Option 115, disconnect W30 Trom the rear panel infertace board

4. Remove the hex nats and washoers (rom the BNC connectors {item 35 as
shown.

o

Remove the two hex serews and washoers that attach the test set 10
interconnect (hem 6. Remove the rear pancl board {A 16},

Replacement

I. Reverse the order of the removal procodurn.
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Al6 Rear Panel Interface
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A 1 %I(f_[-(.)t.herboard Assembly

Tools Required

T-10 TORX serewdriver

T-15 TORX serewdriver

T 20 TORX scrowdriver

small siol serewdriver

2.5-mm hex-key driver

o/ 16-inch open-end torque wrench (sel 10 10 in-1b)

LESD {elecirostatic discharge) grounding wrist strap

Removal

l.

o

Disconnect the power cord and remove the top, botlom, and side covers
(refer to “Covers” in this chapter).

Remove the front panel assembly (refer 1o “Fronl Panel Assembly ™ in this
chapter).

Remove the rear panel assembly (refer to “Rear Panel Assembty ™ in this
chapler).

Remove the preregulator irefer 1o A 1D Preregulator” in this chapter),

Remove the fan (refer to I3t Fan” in this chapter),

i, Remove the graphics processor (refer to “Al9 Graphics Processor” in this

chapler).
Remove the test sot deck (refer 1o “Test Set Deck™ in this chapter),

temove the disk drive deck (refer to "A20 Disk Drive” in this chapters.

9. Remove the UP1 board irefer to “AD CPU Board™ in this chapier).

Remove the memory deck (item 1) by removing three screws (item 2% from
the bottom corner struts of the motherboard-card cage assembly. There are
two screws on the right side and one on the left side.
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A17 Motherboard Assembly

H. Remove the display (refor to “AL8 Display” in this chaptoer).

12, Remove the source assembly {refer 10 A5 Source Assembly ™ in this
chapter),

3. Remove the samplers and puise generator (refer to " A4, Ad. AlG Samplers
and AT Pulse Generator” in this chapter).

l4. Remove the card cage boards (reler o "A8, A0 ATL A2, AL3 Al Card
Cage Boards™ in this chapter).

15. Remnve the hezel support {item 3) by removing the three screws (item 4)
from the left side of the front frame.

16. Remove the actuator assembly {item 5} and insulator strip (item 6) by
unhooking the spring {item 7) and removing the screw {item 8) Lhal secures
them e the display housing.

I7. Remove the front frame (item 4) and rear (rame (item 10) by removing the
attaching serews {item 11). At this point, only the motherboard:card cage
assembly should remain. This whole assembly is replaceable.

Replacement

1. Reverse the arder of the removal procedure.
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A18 Display

Tools Required
m T-10 TORX screwdriver

m T-15 TORX scrowdrivor

m [ESD (electrostatic discharge! grounding wrist strap

Removal

L. Discannect the power cord,

2. Remave the hozel’s softkey cover {(item 1) by sliding vour fingernail under the
teft edge, near the top or bitom of the cover. Pry the soltkey cover away
from the bezel. 1 you use another tool, take care not to seratch the glass.

3. Remove the two serows (iter 2} exposed by the previous step. The hezel
{item 3} is now free from the rame. Remove i1,

4, Rermove the top cover {refer 1o “Covers” in this chaptler).

a. Bisconnect the ribbon cable (A 18W]) from the graphics processor board
(A19).

6. Remove the Tour screws (item 49 on the top of the dispiay housing,

7. Slide the display (A18) out uf the insirument, pushing on the back of the
display assembly, There is an opening at the rear of the display housing
where you can reach in with a couple of fingers to push the display.

Replacement

1. Remove the bottom shield that is attached to the replacement display. Install
the bottom shield on the old display assembly before vou return i (or repair.

2. Ensure the ribbon cable (A18W1} is conneeted to the display so you ean
retrieve it through the opening in the rear of the display housing when you
reinseall the display.

3. Reverse the order ol 1he removal procedure with the excepilion that the four

serews (item 4} should not be tightened until after vou have reinstalled the
bezel assembly and pushed the display forward in the display housing so that
it is firmly pressing against the bezel assembly,
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A19 Graphics Processor

Tools Required

B T-10 TORX serowdriver
m T-13 TORX screwdriver

m ESD (electrostatic discharge) grounding wrist strap

Removal

i

Disconneet the power cord and remove the Lop cover (refer 10 “Covers™ in
this chapier).

2. Remove the clip (item 1) that secures the graphics processor board (A19),
removing 1he two serows that attach it 10 the rear frame, Gently press the
iop of the graphics processor hoard (A19) towards the displav {A18), then lift
up.

3. Disconnect the two rvibbon cabies (AT8W 1 and W20 anid the wire bundle
{W1d) from the graphies processor hoard (A19),

4. Disconnect the three flexible cables (W21, W22, and W23 from the graphices
processor board (A L)), Remove the board.

Replacement

I

Reverse the order of the removal procedure.

14-484  Assembly Beplacement and Post-Repair Procedures

www.valuetronics.com



A19 Graphics Processor

Assemhly Replacement and Post-Reqair Procedures  14-45

www.valuetronics.com



A20 Disk Drive

Tools Required

a T-8 TORX screwdriver

m 110 TORX serewdriver

m T-15 TORX screwdriver

m small slot serewdriver

m ESD felectrostatic discharge) grounding wrist strap

Removal

L. Disconnect the power cord and remove the bottom cover (reler to *Covers”
in this chapter).

2. Remove the front panel (reler (o “From Panel Assembiy ™ in This chaprer?,

3. Turn the instrument apside-down and disconnect the ribbon cable. W37, rom
the CPU board (AGT15).

4. Hemove the two serews (ilom 1) that secure the disk drive deck 1o the
pottom edge ol the front frame.

H. Slide the disk drive deck out of the instrument.

6. Remove the four serews that seceure the disk drive (A20) 10 the deck.
Remove the drive from the deck

Replacement

I. Reverse the order of the removal procedure,

Note Whern replacing (he disk drive (:ie(:l.\'_,. (‘I\%Ll[‘(lhll zh( rwu Idl}‘\ |

(item 2) at the rear of the deck slide into the slo1s (tem 3 of
the CPP1 board deck.
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A21, A22 Test -Port Couplers

Tools Required
m T-10 TORX screwdriver
T-15 TORX serewdriver

small slot serewdriver

m ESTY (electrostatic discharge) grounding wrist strap

m O 16-inch open-end torque wreneh (set ra 1) in-4h)

Removal
I. Remove the test set deck (refer 1o “Test Set Deck” in this chapter),
2, Disconneet the small bias wire [rom the tost set interface hoard (A205),

For coupler AZ2] disconnect the blue wire (A21WI).
[For coupler A22 disconneet the gray wire i AZZWT,

3. Disconnect Lhe two semi-rigid cables [rom the coupler assembly.

For coupler AZL disconneet W3 and Wil
For coupler A22 disconnect W4 and W52,

4. Remove the four screws, washers, and plastic shoulders that secure the
coupler 1o the test set deck. Remove the coupler.
Replacement

i. Reverse the order of the removal procedure.

Note m If you're installing a new coupler, the goid lead on the
feedthru capacitoy (item 1) must be corefilly bent at
90 degrees 1o prevent it trom shorting 1o the bottom ecover,
You must also remove the small bias wire (AZ1W1 or AZ22W1)
from the old coupler and solder it 1o the Teedithru on the new
coupler.

w When reconnecting semi-rigid cables. it is recommended that.
the comnections be torgued 1o 14 in-1h.
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A23 LED Board

Tools Required
B T-10 TORX scerowdriver
T-15 TORX screwdriver

w small slot serewdriver

ESD {electrostatic discharge) grounding wrist strap

m 5:16-inch open end torque wreneh (set 1o 10 in-1h)

Removal

1. Hemove the test set deck (refer 1o “Test Sef. Deck” in this chaptery.

2. Remoave the AZ2 test port coupler (refer ta A2t A22 Test Port Couplers”™ in
this chapter).

S0 Disconnect W3 from the LED board (A2

4. Remove the serew (item 1 Trom the Tront of the test set dock.

O, Remove the LED board (A23), tiliing the board back to elear the LEDs from
the two square opeings in front of the tesi set deck, and then lifting the
board so that its tabs come out of (wo slots in the floor of the deck.

Replacement

1. Reverse the order of the removal procedure,
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A24 Transfer Switch

Tools Required

m T-10 TORX serewdriver

m 1-15 TORX screwdriver

m 3/ 16-inch open-end torgue wrench (set (o 10 in-ib)

m ESD (elearostatic discharge) grounding wrist strap

Removal

1. Disconnecr the power cord and remove the bottom cover (refer to “Covers”
in this chapter),

2. Discomnect AZ4W1 from the test set interface board (A25).

3. Disconnect the three semiorigid cables (W1 WAL and W32) from The wransfer
swilch (AZ4),

4. Remove the two serews (Hem 1) thatr secure Che transter switch,

Replacement

L. Reverse the order of the removal procedure.
Note When reconnecting semi-rigid cables i s recommended that the
connections be torqued to 10 in-Ib.
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A25 Test Set Interface

Tools Reqguired

B T 10 TORX serewdriver

m 115 TORX serewdriver

m O/ 16-inch open-end torgue wreneh {set to 10 in-1b)

a ESD (electrostatic discharge) grounding wrist strap

Removal

1. Remuowve the transfer switeh {refer 1o “A24 Transfer Switch” in this chapter).

Z. Disconnect aii cables and wires (AZIWI1, A22W I, Wi, and Wi34) from the
rest set interface board (AZ25).

3. Remove the serew (item 1) that secures the test set interlace board.

Replacement

1. Reverse the order of the removal procedure.
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Tools Required

m T-10 TORX serewdriver
8 T-15 TORX scrowdriver
m :16-inch hex-nut driver

m ESD (electrostatic discharge) grounding wrist strap

Removal
. Remove the rear panel (refer 1o “Rear Panel Assembly” in this chapter).
2. Disconneci W30 from the high stability frequency reference hoard (A26).

3. Hemove the BNC connector nut and washer from the * 10 MiTz PRECISION
RETERENCE” connector (item 1) on the rear paned,

1. Remove the serew {item 2} thar secures the high siability frequency
relerence board (AZ24) 10 the bracket.

2. Slide the board owt of the bracket. Be careful not to lose the plastic spacer
washer (item ) that is on the BNC connector as the hoard is being removed,

Replacement

. Reverse the order of (he removal procedurse,

Note Before reinserting the high stability frequency reference board
{AZ26) into the bracket, be sure the plastic spacer washer
(item 3} is on the BNC connecior,
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Bi Fan

Tools Required

N 2.5-mm hex key driver
w 1-10 TORX scrowdriver
m T 15 TORX serewdriver

m [5D felectrostatic discharge) groinding wrist strap

Removal
1. Remove the rear panel (refer to “Rear Panel Assembly™ in this chapter).
2. Disconnect the fan harness (BIW1) from the motherboard (A1745)

3. Remove the four serews and washers fitem 1) that secure the fan (81

Replacement

L. Reverse the order of the removal procedure

Note The fan should be installed so that the direetion of the air flow
is away from the instrument. There is an arrow on the fan
vhassis indicaling the air flow direction.
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Post-Repair Procedures for HP 8753D

Table 14-1 lists the additional service proeedures which you must perform to
enswre that the instrument is working correctly, ollowing the replacement of an

assembly.

Herform the procedures in the ovdey that they ave Histed in the loble

Table 14-1. Related Service Procedures

Interface

Replaced Adjustments/ Verilication
Assembly Correction Constants (GC)

Al From. Panci Naoe [nternal Test i

Kevhboard Internul Test 23

AL Front PPaned None [mternal Test 0

Internal Test 23
Internal Test 12

A Source

ADCC Jumper Positions

Source Del CC (Test 44)

Pretune Default O (Tost 453

Analog Bus CU (Test 46)

Souree Pretune €10 (Test 48)

R Outpnt Pawer OO (Test 47)

Sampder Magnitude and Phuase U0 (Test 53
Cavily Oscillatar Frequency CC (Tear H4)
Source Spur Aveldance Tracking

EEPROM Baclkup Disk

Gutpul Power
Spectral Purily
{harimerics and nixer spuaes)

ALALS A Samnlers

AR CC Jumper Positions

Sampler Magnilude and Phoese CC [ lest 53
I Amplifier CC [Test 51)

EEPROM Raclkup Disk

Minimum 1T [Level

{If It sampler repiaced)
Iaput Crosstalk
Absolure Amplitude Accuraey
Frequeney Hesponge

AT Pulse Generator

AS CC Jumper Positions
Sajupler Magnitude and Phase {30 (Test 5
EEPROM Backup [Msk

Frequency Response
Frequency Range and Aceuracs

Spectral Purite (phase noise)

AR Post Regulalor

AD CC Jumper Posttions

Cavity Oseillator Frequeney CC(lest H4)
Source Spur Avoidancee Tracking
EEPROM Backup Disk

Internat Test 0
Checl AS Lest point voltages
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Table 14-1. Related Service Procedures (2 of 3)

Replaced
Asisembly

Adjustmentss
Carrcetion Consiants (CC)

Verilication

A Ot

ADCC Jumnper Positions

Serial Nwnber CU {Test 55}

Crtion Mumber OO0 (Teqy 57

Prisplay Intensity and Focus OO (Test. 499
Souree Tef OC [Test 44)

Pretune Default OC {(Test 43)

Analog Bus OO (Test 44)

Cal Kit Detfault (Test 57)

Source Pretune OO (Test 483

Rl Gutpl Power CC (Test 473

Sampler Magnitude and Phase CC (Test 53)
ADU Lincarity CC (Tost 52

I Amplifier O {Test 51)

Cavity Oscillator Freguency (0 (Test 54)
EEPRGM Dackup Disle

Ougput Power

Absolute Auplitude Acenracy

Frequeney Response
Thynaande Accuracy

O8THE-G0185

Firmware Rev 5,20

AL CC Jumper Positions

Source Delault CC (Test 44

Pretune Defanit CC (Test 490

Analog Bus CC {Test 44)

RF Ouiput Power

Correction Constants (Test 47)

Source Pretune CC (Test 48)

Sampler Magnitude and Phase OC (Test 53)
EETROM Dackup Thsk

[nternai Test &

Al Bigital IF

AR OC Jumper Positions

Analog Bus CO (Test 46}

Saitiplet Magnititde and Phase CU (lest 53)
ADC Linearity OC {Test 52)

IF Amplilier CC {Test. 51)

EEPROM Backuys Disk

Receiver Noise Level

Trace Noise

input Crosstalk

Absolute Amplitude Aceuracy

All Phase Lock

AL OC Jumper Positions
Analog Bus (X {Test 44)
Pretune Default OC (Test 450
Source Pretune CC (Tast 48}
EEPROY Dackup Disk

Minimuwm R Lovei
IFrequency Accuracy

11T von have an ERPROM backup disk available, you only need to perform the fivst three tests listed.

Assembly Replacement and Post-Repair Procedures

www.valuetronics.com

14-61



Tabie 14-1. Related Service Procedures (3 of 3)

Replaced
Assembly

Adjustments/
Correction Constamts (CC)

Verification

AlZ Relerence

AR U Linper Positions
High: Low Pand Transition
Fregueney Acouracy
EEPROAM Backup Disk

Fregueney Bange and Acoluracy

AlS IFractional-N
{Analog)

AYCC Jwmnper Positions

Fractionai-N Spur and
FM Sideband

EEPRON Backup Disk

Spectral Purity
{other spurions signals)
Fregueney Range and Accuracy

Ald Fracionai-N
{Digilal)

ADCC Jumper Positions
IFraciional-N Frequeney Range
Fractional-N Spur Avoidance
aned FAl Sideband

EEPROY Backup Disk

Frequeney Range and Acoaracy

Al 'reregulator None Sell-fest

AlG Rear Panel None Internal Test 13,
Interface Renr Panel
A1T Mothoerboard None Sell Test

A8 Display

Vertical Position and Focus
Display ntensivy (lest 49)
{only il necded}

Observation of Display
Tosts 36 - 80

Processor
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Safety and Licensing

Notice
The information contained in this document is subject o change without notice.

[Tewlett-Packard makes no warranty of any kind with regard 1o this mareriat,
including but not limited to, the Implied warranties of merchamabilicy and
fitness for a particular purpose. Hewlett-Packard shall not be liable Tor errors
contained herein or for incidental or consequential damages in connection with
the lurnishing, performance, or use of this material.

Certification

Hewletr-Tackard Company certifies that this product met #1s published
specifications at the 1ime ol shipment from the factory, Hewlett-Packard lurther
certifies that its catibration measurements are fraceable to the United States
Natiomal Institute of Standards and Technology, 1o the extent allowed by

the Institute’s cadibration facilivy, and Lo the calibrarion tacilities of oLher
international Standards Organization members.
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Warranty

This Hewtett Packard instrument product is warranted against defeets in
material and workmanship for a period of one year Ivom date ol shipment.
During the warranty period, Hewlew-Packard Company will, at its option, cither
repair or replace products which prove to be defective.

For warranty service or repair. this product must be returned to a serviee
facility designated by Hewlell-Packard, Buyer shall prepay shipping charges to
[tewletl-Packard and Ilewlett-1Packard shall pay shipping charges 10 return the
product 1o Buyer. [lowever, Buyer shall pay all shipping charges, duties, and
taxes oy products returned to Hewleti-Packard rom another country.

HMewlett-Packard warrants that its software and firmware designaled by
tlewlett-Packard for use with an insirument will execule its programming
instructions when properly installed on that instrument. Howlett-Packard does
nol. warrant that Lhe operation of the instrument, or sofitware, or firmware wiil
be uninterrupted or error -Iree,

Loatriarmoy oF WARRANTY
The foregoing warranty shall not apply ro defects resulting from improper or
inadequare maintenance by Buyer, Buyer-supplied software or interfacing,

unauthorized modification or misuse, operation outside ol the environmental
specifications oy the product, or improper site preparation or maintenance.

NG OTHER WARRANTY IS EXPRESSED OR IMPLIED, HEWLETT-

PACKARD SPECIFICALLY TMSCLAIMS THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
FXCLUSIVE REAERDIES

THE REMEDIES PROVIDED [TEREIN ARE BUYER'S SOLE AND EXCLUSIVE

REMEDIES, HEWLETT-PACKARD SIIALL NOT BE LIABLE FOR ANY DIRECT,

INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,

WIIETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL TIHLEORY.

Assistance

Product maintenance agreements and other custOmer qssisiarice agroemenlys are
anailabie for Hewlett-Packard products.

For any assistance, contact your neavest flewleil- Fockard Sales and Service

Office.
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Table 15-1. Hewlett-Packard Sales and Service OQffices

1’8 FITIL.D OPERATIONS

Headquariers
Hiewlett-Packard Co.
18320 Pruneridge Avenue
Cuperting, A 82014
{5007 THZ-0800

Colorado
[hewleti-Packard Co

24 Inverness Tlace, Das
Englewood, {0 8512
(307) 6465512

New Jersey
[Tewletl-Packard Co
150 Green Pond Rd.
hockaway, NJ 07866
{201 H86- 5400

California, Northern
fiewletl -["ackarid Co.,
HHE. Evelvn

Meptain View A& B4
(415 G83-2004)

Atlanta Anpex
Hewlett-Packard o
3124 Rarrett Park Drive
Kennesaw, OA 4l
{404} B4R-000

Texas
Hewletl-Packard Co.
30 I Cavnpbell Rd.
Richardson, TX 75081
214y 251 €101

California. Southern
Hewlett-Packard Co.

1420 South Manhatlan Ave.

Fullerton, €A 9263)
(714) BO9 BT00

llinois

Mewlett-ackard Co.

5201 Tollview Dirive
Rolling Meadows, 1L 60008
[FUR) 2BR-U80;

EUROPEAN FIELD OPERATIONS

Headguarters
Hewiett-Packard S04

150, Route da Na-d vl
1217 Meyrin 2/Geneva
Switzerland

{41 20 TRUOKLL

Great Britain
Hewiel-Packard Lid,

Eslodaie Road, Winnersh Triaogle
Wokingham, Berkshire RG41 51

Fneland
(44 Ty 60622

France

Tewleti-FPackard Frawee

1 Avenne Ta Canada

Zonte 1Y Activite e Courntaboeul
F-81847 Les [lis {'edex

France

{7 1) 68 82 80 66

Goermany
Hewlett-Packard Gmbi]
llewlett-Packard Strasse
41352 Bad Homburg v.d
(rermany

[ B1T2Y 18-
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Table 15-1.

Hewlett-Packard Sales and Service Offices (continued)

INTERGON FIELD} OPLRATIONS

Headquariers
Hewletl-Packard Company
3405 Deer Creek Road
*aliy Alto, Calitornia, T'8A
8450415110

(A5 RAT A02T

China

China Hewlets-Pacleird Campany
35 Bei San Huan X! Road
Sthuang Yu Shu

Hai Dian Distriet

Beijing, {'hisa

1(865 1) 256-6888

[Teiwan

Hewlett-Packard Taiwan
Sth Flooy, H-T Buildinag
357 I'm Hsing North Road
Taipei, Tatwan

(88E 2) T12-0404

Australia

Hewltt-Packard Australia Lud.
3141 Juseph Street

Biackbinn, Vietsria 3130

{61 1) ROh-28605

Japan

Hewlelt-Packard Japan, {ad.
1-27-15 Yabe, Sagauihara
Kanagawa 229, Japan

{BY 427 501311

‘anada

Hewlete-Packard (Canada)y Lid,
17500 South Service Row
Trans - Canada Highway
Kirlland, Quebee Y 2X5
Cantsrddie

{514) 6871202

Singapore

Hewleti-Packard Singapore (Ple ) Lid
150 Beach Road

#20-00 Gateway Wesl

Singapore (715

(65] 201-0088

Shipment for Service

[f you are sending the instrument 10 Hewlett-Packard lor service, ship the

analyzer 10 the nearest [IP service conter for repair, including a description of
any failed test and any error message. Ship the analyzer, using the ariginat nr
comparable anti-slalic packaging marcrials, A listing of Howleti-Packard sales
and service offices in Table 151
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Safety Symbols ......

The following salety symbols are used throughout this manual. Familiarize
vourself with cach of vhe symbols arxd its meaning before operating this
instrument.

Caution denotes a hazard. It calls artention to a procedure
that, if not correctly performed oy adhered to, would resulr in
damage 10 or destruction of the instrument. Do not proceed
beyond a caution note until the indicated conditions are fully
undersiood and moet.

Caution

warning Warning denotes a hazard. It calls attention to a procedure
which, if not correctly perfornied or adhered to, could
result in injury or loss of life. Do not proceed beyond
a warning note until the indicated conditions are Tully
understood and met.

Instrument Markings

A The instruction documentation symbol. The produet is marked with
this symbol when it is necessary for the user 1o refer 1o the instructions in the
documentation

“CLE" The CE mark is a registered wrademark of the Furopean Community. (11
accompanied by a year, it is when the design was proven.;

“ISM1I-A" This 18 a symbol of an [ndustrial Scientific and Medical Group 1 Class
A product,

“GCSAT The CSA mark is a registered rrademark of the Canadian Standards
Association,
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General Safety Considerations

Safety Earth Ground

Warnmg S

This is a Safety Class I product (provided with a protective
earthing ground incorporated in the power cord). The mains
plug shall only be inserted in a socket outlet provided

with a protective earth contact. Any interruption of the
protective conductor, inside or outside the instrument,

is likely to make the instrument dangerous. Intentional
interruption is prohibited,

Before Applying Power

Caution Make sure that the anatvzer line voltage selector switch is set to
the voltage of the power supply and the correct fuse is instalied,

Caution If this product is 10 be energized via an autotransiormer makoe
sute the common terminal is connected to the neutral (grounded
side of the mains supply).

Servicing

Warning No operator serviceable parts inside. Refer servicing to
qualified personnel. To prevent electrical shock, do not
remove covers.

Warning These servicing instructions are for use by qualified
personnel only. To avoid electrical shock, do not perform
any servicing unless you are qualified to do so.

Warning The opening of covers or removal of parts is likely to

expose dangerous voltages. Disconnect the instrument from
all voltage sources while it is being opened.
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Warning Adjustments described in this document may be performed
with power supplied to the product while protective covers
are removed. Energy available at many points may, if
contacted, result in personal injury.

Warning The power cord is connected to internal capacitors that may
remain live for 10 seconds after disconnecting the plug from
its power supply.

Warning For continued protection against fire hazard replace line
fuse only with same type and rating (3 A 250 V F). The use
of other fuses or material is prohibited.
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6O Mz 11 OUT Wavetorm from
Al4I1, 726
8
87o3D
theory of operation, 12-1
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A

A1D assembly signals required, 8-8
Al check by substitutinn or signal
examinarion, R-8
AL digital IF, 12-20
digital control, 12 1)
ALO Digital IF, 10-33
A1l input signals, 7-35
All Input Signals, 7-35
All phase lock, 10 34
souree, 12-14
All phase lock and A3 source check,
[
All phase lock cheek, 7-34
A2 digital control signals check,
7-22
Al2 reforence, 1040
souree, 12-13
Al2 reference check, 7 12
ALFAL Fractional-N Cheek. 7-23
AlS Irac-N analog
source, 12-13
Al Divide-by-N Circuit Check, 7-28
Al4 frac N digital
source, 12-13
Al4 fractional-N (digital). 1(-43
Ald generated digital control signals,
T-30
Ald-to-A L3 digital control signals
chock, 7-28
Ald VCO exercise, 7-26
AlD preregulator

Index-1



theory of operation, 12-5
Als preregulator check, 5-9
AIDWI piug detail, 5 10
All rear panel
digital control, 12-12
AlS display
digital control. 12-11
power, 12-8
Al8 display operation check, 6-7
AlH GGSP
digital control, 12-11
AlD GSP and AIS display operation
check, -7

Al8 power supply voltages for display,

6-13
ALY walking one pattern, 65-15
Al/AZ front panel troubleshooting,
0-7
Al fronl panel
digiral control, 12-10
AZ21 test port coupler, 12
A22 tes1 port coupler, 12-25
A23 LED front panel, 12-25
A24 transfer switeh, 12-25
AZb test setl interface, 12-25
AZ front pancl processor
digital control, 12 1)
Al source
external source mode, 12-22
frequency oflset, 12-21
harmonic analysis, 12-21
high band theory, 12-18
low band theory, 12-15
oporation in other modes, 1221
source, 12-14
super low band theory, 12-14
theory of operation, 12-2, 12-13
funcd receiver mode, 12-24
Aj source and All phase luck check,
P4
A4 samplerimixer, 12-28
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Ad samplerrmixer cheek. 7-6
AL samplersmixer, 12-28
AL samplerimixer. 12-28
AT pulse generator
source, 214
AT pulse generator check, 7-31
AR Tuses and voligges, 3 14
A8 post regulator
air flow detector, 12-7
display power, 12-8
green LEDs, 12-7
probe powoer, 12-8
shutdown circuir, 12-7
theory of operation, 12-7
variable fan circuir, 12-7
AR past regulator test points, 3-5
A8 CC jumper positions. 10-8
AGCPU
digitai control, 12-1¢
AD CPL operatinn check, -4
A and B inpuss cheek, 8-4
A and B inpur traces chock, 4-15
ABUS Cor., 10-13
ABUS node 16 for power check, 4-14
ABUS Test., 10-10
ACCCSSOTICS error messages check,
4-18
aceessories inspection, 93
accessories troubleshooting, 4 18
accessories troubleshooting chapter,
891
accuracy and range of frequency,
223
accuracy of frequency adjustment,
3-50
accuracy ol power test, 2 28
adapters, 1-3
AD(C Hist., 10-11
ADC Lin,, 10-10
ADC main, 10-23



ADC offsel correclion consiants
adjustment, 3-20
ADC Ors., 1010
ADC Ors Cor,, 10-13
ADD, 10-6
addresses for HP-1B systems, 4-5
adjusiment
AD CC Jumper Positinng, 3-8
ADC offsel correction constants
frest 52), 3-20
analog bus correction constants
{lest 46), 3-8
calibration kit default correction
constanls (test O7), 540
cavity oscillator (requency
correetion constants {tost 547,
331
display degaussing (demagnaetizing),
3-48
display intensity correction
consiants {test 4491, 3 15
fractional-N lrequency range, 3-47
fractional-N spur avoidance and
I'M sideband, 3-56
frequency accuracy, 5-0H0)
highAow band transition, 3-54
I amplilier correction constants
(test 513, 3-19
initialize EXPROMS {1est D). 3-41
option numbers correction constants
(tost A6}, 3-89
RE outpul power correclion
constants (test 47), 3-10
sampler magnitude correction
constants (test 53), 3-21
sequences for mechanical
adjustments, 3-64
seridal number correction constants
{tost a3, 3-37
souree default correction constants
{test 44, 3-T7
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SOUFCe pretune correclion constants
(tost 48), 3-14
source proiune defaulr correetion
constanis (test 45), 3-8
souree spur dvoidance tracking,
3-60
voertical position and tocus, 3-44
adjustments analyzer, 3-1
adjustment 1ests, 10-3
Adjustment Tests, 10-13
ADJUSTMENT TESTS, 16-5
air flow detector, 12.7
ALC ON OFF, 10-19
ALL INT, 10-7
ALT and NRM jumper position
adjustment, 3-6
ALTER and NORMAL jumper position
adjusiment, 3-06
amplifier (TF) adjustment, 3-19
analog bus, 10-22
ANALOG BUS, 10 25
analug bus check of reference
(requencies, 7-12
analog bus checks YO ¢oil drive, 7-10
analog bus codes, 10 49
analog bus correciion constants
adjusiment, 3-9
analoyg bus node 1, 10-27
analog bus node 11, 140-34
analog bus node 12, 10-34
analog bus node 13,14, 14-35
analog bus node 15, 10-36
analog bus node 6, 10-37
analog bus node 17, 10-38
analog bus node 18, 10-30
analog bus node 19, 10-39
analog bus node 2, 10-28
analog bus node 20, 10-40
analog bus node 21, 10-41
analog bus node 235, 10-41
analeg bus node 24, 10-4%
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analog bus node 27, 1(-43 ALD preregulator, 14-34

arlog bus node 29, 1(-44 Al rear panel interface, 14-36
anatog bus node 3, 10-29 Al7 motherboard, 14-38
analog bus node 30, 10-45 A8 display, 14-42
analog bus node 4, 10-3) A8 graphics processor, 14 44
analog bus node 5, 10-31 ATl keyboard, 14-20
analog bus node 6. 10-141 AR0O dlisk drive. 1448
analog bus node 7, 10-32 AZ21 rest port-1 coupler. 14-48
analog bus node 8, 10-32 AZ2 Lest port-2 coupler, 14-48
analog bus node £, 10-33 AZS LED board, 14-50
analog hus nodes, 10-26 A24 transter switch, 14-52
A3, 10-26 AZS esl sel interlface, 14-54
ANALOG BUS ON OFF, 10-22 AZ6 high stability frequency
analog in menu, 10-24 reference, 14-56
analog node 10, 10-33 AZ Iront parnel intertface, 14-22
analyzer Al source, 1424
theory of operations, 12-1 Ad R-sampler, 14-26
analvzer adjustments, 3-1 A A-sampler, 14-26
analyzer block diagram, 4-19 Ab B-sampler, 14-26
analyzer HP-1B address. 4-5 A7 pulse generator, 14-26
analyzer options available, -6 A8 post regulator, 14-28
analtyzer (spectrum), -2 ASBTI baltery, 14-32
analyzer verification, 2-1 AQ CPL, 14-30
antistatic wrist strap, 1-3 B1 fan, 14-58
antistalic wrist strap and cord, 1-3 covers, 14-6
antistatic wrist strap cord, 1-3 frunt. panet, 14-8
appendix for source group line fuse, 14-4
troubleshooting, 7537 rear panel, 14-12
assemblics Lest set desk, 14-16
boitom view, 1:3-8 attenuator
part numboers, 13-6--8 theory of operation, 12-2
rebuili-exchange, 13-3 atrenuators {fixed), -2
replacement procedures.  See artenuator (stepd, 1-2
assembly replacemony AULX QUT ON OFF, 1024
Lop view, 136 available options, 1-6
assembly replacement, 14-1
Al0 digital IF, 14-28 B
ALl phase lock, 14-28 background intensity adjust ment for
Al2 reference, 14-28 display, 3-15
Al3 frae N analoyg, 14-28 bhackup EEPROM disk, 3-42
Al4d frac-N dighal, 14-28 bad cables, -1
Index-4
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B amd A inputs check, 84

band {high/low) transition adjustment,

3-54

BATTERY FAILED. STATE MEMORY

CLEARED, 10-30

BATTERY LOW! STORE SAVE REGS

TO IHMSK, 10-5()
block diagram, 4-18
digital control group, 6-4
power supply, H-23

power supply functinnal group,

5-5
broadband powcer problems, 7-38
built-in rest set, 12-25
LED front panel, 12-25
test port couplers, 12-25
test set interface, 12-25
iransler switch, 12 25

bulk 1ape eraser or demagnelizer,

1-2
bus
analog, 10-22
bus nodes, 10-26

C
cable inspection, § 10
cables, 1-3

bhottom view, 13-12

front view, 13-14

part numbers, 13-10-18

rear view, 13-16

source, 13318

top view, 13-10
cable tesl, 9-O
Cal Coel 1-12., 10-12
CAL FACTOR SENSOR A, 106
CAL FACTOR SENSOR B, 104
CALIBRATION ABONRTED, 1G-50
calibration cortificate, 2-2
calibration cocflicients, 11-1
calibration device imspection, 9.3
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calibration kit 7 mm, /09, 1 2
calibration kit default correction
constants adjustment, 3-40
calibration kil device verification,
-4
calibration kit Tvpe-N. 759, 1-2
calibration procedure, 11-9
CALIBRATION REQUIRIED, 10-51
Cal Kit Def., 10-14
care of connectors, 1-4
CAUTION
OVERLOAD ON INPUT A, POWER
REDUCED. B-3
OVERLOAD ON INPUT B, POWER
REDUCED, 8-3
OVERLOAD ON INPUT R, POWER
REDUCED, 8-3
cavity oscillator frequency
adjustmoent, 3-31
cavity oseillator frequency correction
constants adjustment, B3-31
Cav ose Cor, L0-13
CC procedures
ADC offset (test 52), 3-20
analog bus (test 44), 3-9
calibration kit default (test 57},
3-40
cavity oscillator frequency (test
a4y, 331
display intensity (test 49), 3-15
HY amplifier (rest 81}, 3-14
initialize EEPROMs (tost 58), 3-41
option numbers (test. 56, 3-89
retrieve correcltion constant data
from LEPROM backup disk,
3418
HF owtput power (1est 47), 3-16
sampler magnitude (Lest H3), 3-21
serial number (test Hd), 3-37
source defaull {test 44), 3.7

Index-b



souree prerune defaull ftest 45),
3-8
source prelune (1est 483, 3-14
Unprotected [Hardware Option
Numbers, 53-62
center conductor damage, 9-3
certilicate of calibration, 2-2
cortification of kit, 2-5
chassis
part numbers, 135-40-42
check
Ist L0 signal ar samplermixer,
8-14
4 M1z REF signal, 8-7
A10 by substifution or signal
examination, 8§ 8
Atl phase lock, 7-34
A12 digital control signals, 7-22
ALZ reference, 7-12
A3 A4 Fractional-N, 7-23
Al4 Divide-by-N Clrcuil. Check,
728
Ald-to-AlS digital control signals,
7-28
AlD Preregulator, 5-8
A9 GSP and A18 display operation,
H-7
ALCAZ front panel, 67
A3 source and ALl phase lock, 7 7
A4 sampler/mixer, 7-6
AT pulse generator, 7-31
A8 fuses and voltages, >-14
Al CPL control, 6-4
A and B inputs, 8-4
A and B input traces, 4-15
accessories error messages, 4-18
CPU control, 6-4
digital control, 4-10
disk drive, 4-6
fan voltages, o ¢
FN LO at A2, 7-18
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for a faulty assembly, 5-11

GSP and ALS display operation.
6-'7

HP-11B systems, 4-5

line voltage, seleclor switch, luse,
H-7

motherboard. 5 13

operating tempoerature, 5-15

operation of AIS GSI" and AlR
display, 6-7

oporation of AD CPLL 64

operator’s, 4-4

phase lock error message, 7-4

phase lock error messages, 4-12

plotter or printer, 4-6

post reguiator voltages, 5-5

power supply, 49

power supply voltages for display,
6-13

power up sedquenace, 4-10

preregulator LIEDs, 4-6

tear panel LEDs, 4-9

receiver, 4 1o

receiver orror messages, 4 16

sourece, 4-12

the 4 kllz signal, 8-11

trace with sampler correcrion nff,
8-12

YO coil drive with analog bus, 7-10

check front panel cables, 6-10
cleaning of connectors, 1.4

CLEAR LIST, 10-6

CMOS RAM, 10-7

coax cable, 143

codes for analog bus, 10-44
cocfficients, 11-1

comb Leoth at 3 GHe, 7-32
components refated to specific errov

terms, -3

cuttflidence check, 4-4
conhection techniques, 1-4



connector
care of, 1-4
CONTINUE TEST, 10-5
controller HP-13 address, 45
coniroller troubleshooting, 4-7
conventions lor symbols, 10-48
COMTeCtion constants
ADC offser (1est H2), 3-20
analog bus (tesr 46), 3-9
calibration kil delaull {test 57),
3-40
cavity vscillator frequencyf{test 54,
3-3
display intensity (test 48), 3-15
IF amplifier {test 51), 3-19
initialize EEPROMs (test 58), 3-41
option numbers (test BG), 3-89
retrieval from EREPROM backup
disk, 3-43
RI" output power (test 47), 3-10
sampler magnitude (test 53), 3-21
seriglh number {test 53), 3-37
source default (test 44), 3.7
source prewune default (test 43).
3-8
source pretune (lest 48), 3-14
Unprotecied Hardware Option
Numbers, 13-62
CORRECTION CONSTANTS NOT
STORED, 10-51
CORRECTION TURNED OFF, 1G-51
counter, 1423
COUNTER
OFF, 10-24
counter {{requency), 1-2
counter readout location, 1)-38
CP1l
digital control, 12-10
CI1) operation check, 6-4
CPU walking one paltern, 6 15
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CRT demagnetizer or bulk tape craser,
1-2

CURRENT PARAMETER NOT IN CAL
SET, 1051

D

dlamage 1o center conductors, $3

data that is faubty, 4-17

NDEADLOCK, 10-51

delfault correction constants
adjustment for source, -7

default correction consiants
adjustment [or source prewune,
3-8

default for calibration kit adjustment,
3-40

degaussing (demagnelizing) the
display, 3-46

DELETE, 10-6

tdemagnetizer or bulk tape erager,
1-2

flemagnetizing (degaussing)tbe
display. 3-46

description of tests, 10-7

DEVICE
not on, not connect, wrong addrs,
10-H2
diagnose soltkey, 107
diagnostic

error terms, 1§1-1
diagnostic LEDs for A5, H-4
diagnostic routines for phase lock,
7-38
diagnostics
internal, 10-2
diagnostics of analyzer, 4-3
diagnostic tests, 6-11
diagram
A4 sampler/mixer io phasce lock
cable, 7 0
digital comrol group, 6-4
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diagram of HI* 87530, 4-10
diagram of power supply, 523
DIF Control, 10-9
IMF Counter, 10-9
digital control
Al digital IF, 1210
Ald6 rear panel, 12-12
AR display, 12-11
ALY GSP, 12-11
Al fromt panel, 12-10
AZ front pane] processor, 12-10)
A8 CPL, 12-10
digital signal processor, 12-11
EEPROM, 12-11
main CPU, 12-10
main RAM, 12-1!
theory of operation, 12-8
digital control block diagram, 6-4
digital control cheek, 4-10
digital control Ines observed using
L INTCOP as rigger, 8 10
digital control signals Ald-10-Al3
cheek, 7-28
digital control signals checlk, 7-22
dighal control signals generated from
Al4, 7-30
digiral control troubleshonting
chapter, (-1
digial data lines observed using L
INTCOP as trigger, 8-10
digital 1F, 1033, 12-20
digital control, 12-10
digital voltmeter, 1-2
directivity (EDEY and EDR3, 1110
disable shutdown circuitry, 5-16

disassembly procedures. See assembly

replacement
DISK

not on, not connected, wrong addrs,

10-52
disk drive check, 4-6

Index-8
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disk drive {external; TIP H3 address,
45

disk {floppy), -2

DISK HARDWARE PROBLEM, 10-52

DISK MESSAGE LENGTH ERROR,
H)-52

DISK READ/WRITE ERROR, 10-33

Nisp 2 Ex., 16-13

Dispicpu com., 10-15

display

digital control, 12-11
power, 12-8

display degaussing (demagnetizing),
3-46

displayed spurs with a filter, 3-33

display intensity correction constants
adjustment. 3-15

display operation check, 6-7

display power supply on A8, 6-19

displav tests, 10-3. 10-15

DISPLAY TESTS, 16-5

DIV FRAC N, 1) 25

Divide by-N Circuit Check, 7-28

DONE, 10-6

DRAM cell, 10-15

DSP ALY, 1046

DS Control, 10-9

DST Intrpt, 10-4

DSI* RAM, 10-9

DSP Wr/Rd, 10-9

B

¢carth ground wire and static-control
tahle mat, -3

EDIT, 10-6

adit list menu, 10-6

cquipment
awtomated system verification, 25
cavity oscillator frequency

adjustmoent, 3 01



display degaussing {demagnetizing),
3-46

display intensity correction
constants adjustment, 515

EEPROM hackup disk procedure,
3-42

externdl source mode froquency
range, 2-20

[ractional-N [regquency range
adjustment, 3-47

[tactional-N spur avoidance and
M sideband adjustment, 3-5H6

lrequency accuracy adjusiment,
3-60

high/low band transition
adjustment, 3-54

IF' amplilicr correction constants
adjustment, 3-19

minimum R channel level, 2-34

RF outpul power correction
constants adjustment, 3-10

sampler magnitude adjustment,
3-21

souree spur avoidance tracking
adjustment, 3-60

test port frequency range and
aceuracy rest, 2-23

test port mput noise [oor lovel,
2-40)

test port ouLpuUt POWer ACCUracy,
2-28

test port output power range and
linearity, 2-31

vertical position and [ocus
adjustment, 3-44

cauipment for service, 1-1

erroy

BATTERY FAILED, STATE MEMORY
CLEARED, 10-50

BATTERY LOW! STORFE SAVE REGS
TO DISK, 10-50
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CALIBRATION ABORTED, 1050

CALIBRATION REQUIRED, 10-51

CORRLECTION CONSTANTS NOT
STORED, 10-51

CORRECTION TURNED OFF, 10-51

CURRENT PARAMETER NOT IN
CAL SET, 16-51

DEADLOCK. 10-51

DEVICE: not on, not connect,
wrong addrs, 10-52

DISK HARDWARE PROBLEM,
10-52

DISK MESSAGE LENGTII ERROR,
10-52

DISK: not on, not. connected, wrong
addrs, 10-52

DISK READ/WRITE LRROR, 10-53

INTTIALIZATION FAILED, 10-53

INSUFFICIENT MEMORY, PWR
MTR CAL OFF. 10-03

NO CALIBRATION CURRENTLY 1IN
PROGRESS, 10-533

NO IF FOUND: CHECK R INTTUT
LEVEL, 10-34

NO PHASE LOCK: CHECK R INPUT
LEVEL, 10-54

NOSPACE FORNEW CAL. CLEAR
REGISTERS, 10-34

NOT ALLOWED DURING POWER
METER CAL, 10-55

NOT ENOUGH SPACE ON DISK
FOR STORE, 10-53

OVERLOAD ON INPUT A, POWER
REDUCED, 1055

OVEERLOAD ON INPUT B, POWER
REDUCED, 10-565

OVERLOAD ON INPUT R, POWER
REDUCED. 10-55

PARALLEL PORT NOT AVAILABLE
FOR COPY. 1046
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PARALLEL PORT NOT AVAILADLE
FOR GPIO., 10-55

PHASE LOCK CAL FAILED, 10-56

PHASE LOCK LOST, 10-56

POSSIBLE FALSE LOCK, 10-57

POWER SUPPLY HOT!, 10-58

POWER SUPPLY SHU'T DOWN!
H) h&

POWER UNLEVELED, 10-57

POW MET INVALID, 10-57

POW MET: noL on, not connected,
wrong addrs. 10-58

POW MET NOT SETTLED, 10-H7

PRINTER: error, 1058

PRINTER: not handshaking, 10-08

PRINTER: not on, not connected,
wrong addrs, 10-H%

PROBE POWER SITUT DOWN!
10-58

SAVE FAILED, INSUFFICIENT
MEMORY, 10-59

SELF TEST #n FAILED, 10-38

SOURCE MOWER TRIPPED, RESEY
UNDER POWER MENLI, 1060

SWEEP MODE CITANGED TO CW
TIME SWEEP, 10-60

SYSTEM [S NOT IN REMOTE, (0-60

TEST ABORTED, 10-G0

TROUBLE! CHECK SETUP AND
START OVER, 10-61

WRONG DISK FORMAT, INITIALIZE

DISK, 10-61
error-correction procedure, 11-73
cerror message for phase lock. 7 4
crror messages, 10-1, 1{-5()
error messages for receiver fatlure,
8-3

arror term inspoction, 9-3
crror lerms, 11-1

directivity fEDF and EDR), 11-10

Index-10
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Isolation {erosstalk, EXF and EXIR).
FI-13
load Mateh (ELEF and ELR), 11-14
refleetion Tracking (ERF and ERR),
1312
source mateh (ESF and ESR). 1111
transmission tracking (ETEF and
ETRy, 11415
E-terms, 11-1
external source, 1-2
external souree mode frequency
range, 2-26
external tests, 10-3, 10-11
EXTERNAL TESTS, 10-4
F
failure
A1l phase lock and A3 source
cheek, 7-7
A9 GST and A1R display operation,
(-7
Al/AZ front panel, -7
key stuck, 6-8
ol operator’s check, 4-4
of self test, 4 3
phase lock error, 7-4
receiver, R-3
RF power from souree, 70
tailures
HP-IB, 6-18
lan
air flow detector, 12-7
variable fan circuit, 12-7
fan speeds, 5-21
fan troubleshooting, H 21
fan voltages, H-21
Faulty analyzer repair, 4-2
faulty cables, 9-1
faulty calibration devices or
conmectors, 9-1
faully daila, 4-17



faulty group isolation. 4-8

lilter {low pass), 1-2

firmware revision soltkey. 10-47

floor fevel 1est) 2 40

Noppy disk, 1-2

FM Coil ~ plot with 3 poim sweep,
T-36

FM sideband and spur avoidanece
adjustment, 3-56

FN Count., 16-10

N LO at A12 check, 7-18

FN LO wavelorm at A12J1. 7-18

locus adjusiment and vertical position
adjustment, -44

FRAC N, 10-20

trac-N gnalog

source, 12-13
Frac N Cont,, 10-9
lrac-N digital
source, 12-13

FRACN TUHNE mode 11T OUT signal,
T-33

FRACN TUNE ON QFF, 10-18

Fractivnal-N Check, 7-23

fractionat-N (digital), 10-43

fractional-N  frequency range
adjustment, 3-47

Fractional-N Frequency Range
Adjustment Scquence, 3-64

fractional-N spur avoidance and FM
sideband adjustment, 3-56

Fractional-N Spur Avoidance and FM
Sideband Adjustment Sequence,
3-64

frequency accuracy adjustment, 3-50

[requency counter, -2, 10-23

lrequency oulput in SRC tune mode,
77

frequency range and accuracy lest,
2-23
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lreguency range for external source
mode, 220
(requency range of fractional-N
adjustment, 3-47
[ront panel
assembiv replacement, 14-8
digital control, 12-10
part numbers, 13-20-22
rront. panel key codes, 6-8
front panel probe power voltages,
5H-19
front panel processor
digital control, 12 10
[ront. panel troubleshooting, 67
Iy Pan Diag., 10-11
Fr Pan Wr/Rd, 149
full two-port error-correetion
procedure, 11-3
tunctional group fauli location, 4-8
functional groups
theory ol operation, 12-4
fuse check, 5-7

G
good trace display, 8-5
green LED on ALD
power supply shurdown. 126
green LEDs on AR 12.7
68
digital control, 12-11
{SP operation chaeck, 67

H

hardkeys, HR2

hardware
botiom view, 13-30
disk drive, 1536
fan, 13-38
front view, [3-32
memory deck, 13-37
part numbers, F3-28-38
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preregulator, 13-34
test sot deck, 13-4
top view, 13 28
HB FLTR 8W ON OFF, 16-10
Iewlett-Packard servicing, 4-2
high band REF signal, 7-16
highlow band 1ransition adjustmeant,
3-54
High/Low Band Transition Adjustment
Sequence, 3 64
high quality comb 1ooth at 3 Gllg,
732
high stabilivy frequency reference
assembly replacement, 14-56
part numbers, 13-26
HI OUT signal in FRACN TIINE mode,
733
H MB line, 7-30
how 10
adjust ADC offser correcriom
constants, 3-20
adjust analog bus correction
constants, J3-9
adjust calibration kit defaulit
correction constants, 5-40
adjusl cavity oscillator [requency
correction constams, 3-31
adjust display intensity corregtion
constants, 3-15

adjust lractional-N frequeney range,

347
adjust fractional-N spur avoidance
and M sidceband, 3-56
adjust frequency aceuracy, 350
adjust highAdow band transition,
5-b4d
adjust II" amplifier correction
constants, .3 1)
adjustment the analyzer, 3-1
adjust oprion numbers correction
constants, 3-39
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adjust RE nutput power correction
constams, 3-10

adjust sampler magnitude correction
constants, 3-21

adjust serial number correction
constants, 3-37

adjust source delault correction
constants, 3.7

adjust source pretung correction
constants, 3-14

adjust source pretune default
correction constants, 3-8

adjust source spur avoidance
tracking, 3-60

adjust the analyzer using sequences,
364

adjust vertical position and focus,
3-44

hackup the EEPROM disk, 3-42

clean connectors, 1-4

degauss {demagnoetize) the display,
344

demagnetize (degauss) the display,
3-46

identify the faulty funetional group,
4-8

initialize EEPROMs, 3-41

load sequencees from disk, 3-64

performance rest the analyzer, 2-2

position the A9 CC Jumper, 3-6

repair the anaiyzer, 4-1

retriove correction constant dara
from EEPROM backup disk,
343

tun the operator’s check, 4-4

set up the fractional-N frequency
range adjusiment, 3-65

seloup the fractional-N spur
avoidance and FM sideband
adjustment, 3-66



sel wp the high/dow band transition
adjustments, 3-65
test external source mode frequency
range, 2-26
Lest [requency range and aceuracy,
2-23
test minimum B channe! lovel,
2-34
Lest port input noise floor tevel,
240
test port output frequency range
and accuracy, 2-23
1051 POrl OULpUt POWCr ACCUFACY,
2-28
lest port oulpul power range and
linearity, 2-31
iroubleshoot, 4-1
troubleshoot accessories, -1
troubleshoot broadband power
problems, 7-48
iroubieshoot digitat control group,
-1
troubieshoot receiver, 8-1
troubleshoot source group, 7-1
verily analyzer operation, 2-2
verily an analvzer system
automarically, 2-6
verify an analyzer system manually.
214
I 87530 adjustments, 3-1
P 87530 block diagram, 4-19
HP-IB addresses, 4-5
HTP-IB cable, 1-3
HT-IB Failures, 6-18
HP-IB mnemonic for service, -1
HP-1B service mnemonic definitions,
1()-48
HP-1B system check, 4-5
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|

17 amplifier correction constants
adjustment, 3-19

IF GAIN AUTO, 10-2]

IF GAIN OFF, 10-21

e GAIN ON, 10-21

I¥ Step Cor, 10-13

improper calibration 1echnique, H-1

inil EEPROM, 10-14

INITIALIZATION FAILLED, 10-53

initialize EEPROMs, 3-41

initial observations, 4-:3

input noise floor level test, 2-40

inputs (A and I3) check, 8 4

inpuit traces check, 4-15

inspect. cabies, 6-10

inspeet. error torms, 9-3

inspection of (est port conneclors
and calibration devices, 89-3

inspect the accessories, 8-3

INSUFFICTENT MEMORY, PWR MTR
CAL OFF, 10-53

inten DAC,, 10-15

intensity adjustment tor display,
3-15

Intensity Cor, 10-13

internal diagnostics, 10-2

internal diagnostic tests, 6-11

internal tests, 10-3, 10-7

INTERNAL TESTS, 10-4

invoking tests remotely, [0-48

isolation (crosstalk, EXI° and EXR).
=13

J

jumper position, 14-8
jumper position adjustment., 3-6

K
key codes, -8
key failure identification, 6-8

Index-13



kevs in service menu, 101

kit re-certification, 2-5

kits
calibration kit 7 mm, $09, 1-2
calibration kit Type-N, 750, |
Lool, 1-2
verification kit 7 mm, 12

D]

L

LED fromt panecl, 12-25
1. ENREF line, 7-22
LHB and 1L LB Lines. 7-23
light oceluder, 1-2
LIMITS NORM/SICL, 10-5
linearity and range of power test,
231
line tuse check, 5-7
line power moduie
theory of operation, 12-6
line voltage check, 57
L INTCOP as trigger 1o observe control
lines, 8-10
L INTCOI® as trigger to observe data
tines, 8-10
L LB and . HB Lines, 7-23
LO (2ND)) wavelforms, 7-20
load device verificarion, 9-4
toad Mateh (ELF and ELR;, 114
focation
diagnostic LEDs for Al5, 5 4
post regulator 1es1 points, 57
power supply cable, 3-8
sales and service oflice, 15-3
lock error, 7-4
LO OUT waveform at A14J2, 7-27
LOSS/SENSR LISTS, 10-5
low band REI signai, 7-17
Iow pass filter, 1 2
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M

magnitude of sampler adjustmont,
3-21
main ADC, 10-23
Main DRAM, L0)-7
MAIN PWR DAC. 10-19
Main VRAM, 1015
major assemblies
bottom view, 138
part humbers, 13-6-8
rebuilt-exchange. 1.3 03
replacement procedures,  See
assembly replacement
top view, 136
measurement calibration coefficients,
-1
measuwrement calibration procedure,
13
measuring receiver, 1-2
mechanical adjustment sequences,
3-64
memory
INSUFTICIENT MEMORY, PWR
MTR CAL OFF, 10-53
menu
analog in, 10-24
edit st 10-6
peek/poke, 10-46
serviee keys, 10-18
service modes, 10-21
test aptions, 10-5
tosts, 160-3
menus for serviee, 101
Message
BATTERY FAILED, STATE MEMORY
CLEARED, 10-50
BATTERY LOW! STORE SAVE REGS
TO DISK, 10-50
CALIBRATION ABORTED, 10-50
CALIBRATION REQUIRED, 10-51



CORRECTION CONSTANTS NOT
STORED, 10-51

CORRECTION TURNED OIFIF, 10-51

CURRENT PARAMETER NOT IN
CAL SET, 10-51

DEADLOCK, 10-51

DEVICE: not on, not conneet,
wrong addrs, 10-52

DISK HARDWARE PROBLEN,
10-52

DISK MESSAGE LENGTI ERROR.
10-52

DISK: nov on, not connected, wrong
addrs, 1352

DISK REATVWRITE ERROR, 1053

error, 13-50

INITIALIZATION FATLED, 10-23

NO CALIBRATION CURRENTLY IN
PROGRESS, 10-53

NO IF FOUND: CIIECK R INPIFY
LEVEL, 10-54

NO PITASE LOCK: CHECK R INPUT
LEVEL 10-H4

NO SPACE FOR NEW CAL. CLEAR
REGISTERS, 10-p4

NOT ALLOWED DURING POWER
METER CAL, 10-55

NOT ENOUGIH SPACE ON DISK
FOR STORE, 10-63

OVERLOAD ON INPUT A, POWER
REDUCED, 10-55

OVERLOAD ON INPUT B, POWER
REDUCED, 10-05

OVERLOAD ON INPUT R, POWER
REDUCED, 10-65

PARALLEL PORT NOT AVAILADBLE
FOR COPY, 10-56

PARALLLEL PORT NOT AVAILABLE
FOR GPIO, 10-55

PHASE LOCK CAL FAILLEED, 1056

PHASE [LOCK LOST, 10-56
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POSSIBLE FALSE LOCK, 16-57
POWER SHPPLY HOT!, 10-58
POWER SUPPLY SHUT DOWN!,
1058
POWER UNLEVELED, 10-57
POW MIEET INVALID, 10-57
POW MET: not on, not connectod,
wrong addrs, 1H1-58
FOW MET NOT SETTLED, 10-57
PRINTER: error, FH)-58
PRINTER: not handshaking, 13-08
PRINTER: not on. not connected,
wrong addrs, 10-50
PROBE POWER SHUT DOWN!,
10-58
SAVE FAILED. INSUFFICIENT
MEMORY, 10-39
SELF TEST #n FAILED, 10-59
SOURCE POWER TRIPPED, RESET
UNDER POWER MENT, 10-6()
SWEEDP MODE CITANGED TO CW
TIME SWELEP, 10-60)
SYSTEM 18 NOT IN REMOTI 10-60
TEST ABORTED, 10-60
TROUBLE! CHECK SETUP AND
START OVER, 10-61
WRONG DISK FORMAT INTTTATIZE
DISK, 1041
message for phase lock error, 7-4
MeSSALes
error, 10-1
moter (power), -2
Microprocessor
theory ol vperation, 12-3
microwave connecior care, [-4
minimum loss pac, 1-2
minimum R channel level, 2-34
mnemonic definitions, 10-48
mnemonics for service keys, 10-1
monitor ABUS node 16 for power,
4-14
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¥

maoiherboard chock, 5-13

N

NO CALIBRATTON CTURRENTLY IN
PROGRESS, 10-53
nodes tor analog bus, 10-26
NO FILES) FOUND ON DISK. 11154
NOIF FOUND
CHECK RINPUT LEVLEL, 7-4, 7-147.
10-H4
naise floor tevel test, 2-40
NO PHASE LOCK
CIHIECKRINPUT LEVEL, 74, 7 47,
10-54
NORMAL and ALTER jumper position
adjustment, 3 6
NO SPACE FOR NEW CAL. CLFAR
REGISTERS, 10-54
NOT ALLOWED DURING POWLER
METER (AL 10 55
NOT ENOUGH SPACE ON DISK FOR
STORE, 10-33
NRM and ALT jumper position
adjustment, 3-0
number foptien) adjustment, 3-34
numbeoer {serial) adjustment, 3-37
0
oflices
sales and service, 15-
offsetr {ADC) adjustment, 3-20
open and shore device verification,
0-6
open loop compared 1o phase locked
oulpul in SRC tune mode, 7-9
operating temperature cheek, 5-13
operation check of A149 GEP and A8
display. 6-7
operation check ol A9 CP1J, 6-4
gperation verificaiion, 2-1
posL-repair, 3-2, 14-60

Index-16
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operator’s check, 4-4
Option 1D5
assembly replacement, 1456
part numbers, 13-26
Opticon Cor., 10-14
npiion numbers correction consrants
adjustment, 3 39
options
02 harmonic mode, | 6
006 6 GHz operation, 146
0 time domain, -6
(111 receiver configuration, I-t
075 700 impedance, 1-7
1CM rack mount flange kit without.
handles, -7
1CP rack mount [ange kit with
handles, 1-7
105 high stability frequency
reference, 1-6
deseriptions of |, 13-46
oplions available, 1-6
oscilloscope, 1-2
oscilloscope check of reference
frequencies, 7-14
output Irequency in SRC tune mode,
-7
aoverall binek diagram, 4-19
OVERLOAD ON INPUT A, POWTER
REDUCED, 10-33
OVERLOAD ON INPUT B, POWER
REDUCELD, 10-55
OVERLOAD ON INPUT R, POWER
REDUCED, 10-55

P

P27, 10-57

pancl key codes, (-8

PARALLEL PORT NOT AVATLABILFE
FOR COPY, 10-56

PARALLEL PORT NOT AVAILABLE
FOR GPLO, 1055



parts. See replaceable parts
patterns test, 10-16
PEEK, 10-46
PEEK/POKE, 10-46
PEEK/POKFE ADDRESS, [0-46
peek/poke menu, 10-44
performance 1est record rypes, 244
performance tesrs
I. Test Port Output Freguency
Range and Accuracy, 2-273
2. External Souree Mode Fregqueney
Range, 2-26
3. Test Port Output Power Accuracy,
228
4. Test Port Qutput Power Range
and Lincarity, 2-31
5. Minimum R Channcel Level, 2-534
6. Test Port Input Noise Flooy
Level, 2-41})
chapter, 2-1
tlescrintion of, 2 1
pusi-repair, 3-2, 1460
peripheral equipment
theory ol operation, 12-3
peripheral HP 1B addresses, 4-5
peripheral troubleshooling, 4-7
phase lock, 10-34
source, 12-14
phase lock (A1) eheck, 7-34
phase lock and A3 source check, 7-7
PIIASEE LOCK CAL FAILED, 7-4,
T A7, 10 56
phase locked output compared (o
open loop in SRC tune mode,
7-8
phase lock error, 7-4
phase lock error messages, 7-37
phase lock error messages check,
4-12
PHASE LOCK LOST, 7-4, 7-37, 104-06
photometer probe, 1-2
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Pin Locations on A 185, 6#-13
pin locations on connector ol W20,
G-16
PLL AUTO ON OFF, 10-20
PLL DIAG ON OFF, 10-20
PLL PAUSE, 10-20
plorrer HP-113 address, 4-3
plotter or printer check, 4-6
PLREF waveforms, 7-10
POKE, 10-46
Port 1 Op Chk., 10-11
Port 2 Op Chk., 10-11
port input noise floor level tost, 2-40
port cuiput power accuracy test,
2-28
POSSIBLE FALSE LOCK, 10-57
Post Reg., 10-4
pasl regulator
air flow detecior, 127
display powoer, 12-8
green LEDs, 12-7
probe power, 12-8
shutdown circuit, 12-7
theory ol operation, 12-7
variabie fan cireuit, 12 7
posl regulator 1est point locations,
-0y
post-repair procedures, 3-2, 14-60
power accuracy tost, 2-28
power [rom souree, 7-3
POWER LOSS, 10-5, 10-6
power merer (P13}, 1-2
power meter HP-TB address, 4-5
power oulput check, 4-12
power problems (broadband), 7-38
power range and linearity test, 2-431
power sensor, 1-2
power splitter, 1-2
power supply
theory of operation, 125
power supply block diagram, 523
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power supply cable locatton, 3-8
power supply check, 4-89
nowoer supply functional group block
diagram, 5.3
POWER SUPPLY HOT?, 1(-58
powoer supply on Al4, & 13
power supply shutdown
AlSL green LED, 12-6
AlS red LED, 12-6
theory of operation, 12-6
POWER SUPPLY SHUT NOWN!, 10-58
power supply (roubleshooting chapter,
a-1
POWER UNLEVELED, 10-57
power up sequence check, 4-10
POW MET
not on, not connected, wrong addrs,
10-58
FOW MET INVALID, 10-37
POW MET NOT SISTTLED, 10 37
precision frequency reference
assembly replacement, 14-56
part numboers, 13-26
preregulated voltages
theory of operation, 12-6
preregulator
theory of operation, 12 5
provegulator LEDs cheek, 4 0
preregulator voltages, H-10
PRESET, 10-7
proset sequence, 4 53, 6.8
Pretune Cor, 10-13
Pretune Def., 10-13
preventive maintenance, 1l 1
principles ol microwave connector
care, [-4
printer, 1-2
PRINTER
crror, 10-58
not handshaking, 10-38
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not on, nol connected, wrong adadrs,
10-59
printer HP-1B address, 4-5
probe
power, 12-%
probe (photometer}, 1-2
PROBE POWER SHET DOWN! 10-30
probe powoer voltages, 5-19
procedure
spur search with a fiter, J3-33
spur search without a filter, 3-34
procedures
A8 CC Jumper Positions, 3-6
ANC Offset Correction Constants
(Test 52), 3-20
Analog DBus Correction Constani
(Test 446), 3-8
Calibration Kit Detault Correction
Constams (Tost 573, 13-4
Cavity Oscillator Frequeney
Correction Constants (Test
54), 3-41
Display Degaussing
(Demagnetizing), 3-46
Display Intensity Correction
Constants (lest 44), 3-15
FEPROM Backup Disk. 3-42
external source mode freguenoy
range, 2-26
Fractional-N Frequency Range
Adjustmeni, 3-47
Fractional-N Spur Avoidance and
FM Sideband Adjustment, 3-56
Fregqueney Aceuracy Adjusiment,
3-50)
High/Low Dand Transition
Adjustment, 3-54
[F Amplifier Correction Constants
{Test B1}), 3-18
initialize ELPROMs (Tust 58), 3-41
minimum R channel level, 2-34



Option Numbers Correction
Constant (Test 56), 5-39

retrieve correction constant data
from EEPROM backup disk,
3-43

RE Output Power Correcilion
Constants (Test 47), 3-10

Sampler Magnitude and Phase
Correction Gonstants (Clest 037,
3-21

Scquences for Mechanical
Adjustments, 3 G4

serial Number Correction Constant
{Test 53), 3-37

source Default Correction Constants
{Test 443, 53-7

Source Pretune Correction
Constants (Test 48), 3-14

Source Pretune Delault Correetion
sonstants (Test 43), 3-8

source Spur Avoidance Tracking
Adjustment, 3-6{)

Test Port Input Noise Floor Level,
2-40

Lest port ouipul frequeney range
and accuracy, 2-23

1esl port output power accuracy.
2-28

test port output powoer range and
linearity, 2-31

Unprotected Hardware (Option
Numbers Correction Constants,
3-62

verify an analyzoer sysiem
{automaled}, 2-6

verify an analyzer system {manual
mode), 2-14

Vertical Position and Focus
Adjustments, 3-44

pulse generator

source, 12-14
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o

pulse generator (A7) choeek, 731
pulses (100 kliz), 7-15

R
range and acouracy ol frequency,
2-23
R channel lovel, 2-34
rear pangl
assembly replacement, 14-12
digital comrol, 12-12
parl numbers, 1.3-24-26
Rear Panel, 10-9
rear panel LEDs cheek, 4-9
rebuili exchange assemblies, 13-3
receiver
digital I, 12 20)
samplermixer, 12-28
theory of operation, 12-3, 12-27
receiver check, 4-15
receivor error messages, 4-16
receiver lailure error messages, 8-3
receiver (measuring), -2
receiver troubleshooting chapter.
8-1
RECORD ON OFF, 1035
red LIED on AlD
power supply shutdown, 12-6
REF (4 MHz) signal check, # 7
relerence
source, 12-13
reforence, A12, 10-40)
reference (A12) check, 7-12
reference frequencics check using
analog bus, 7-12
reference frequencies cheek using
oscilloseope, 7-14
reference signal (4 MHz), 7 19
refllection Tracking (ERF and ERR),
11-12
REF signal Ac AVITPD Pun 84 7 16
removing
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A8, 5-11
line fuse, 3-7
repair procedure, 4-1
REPEAT ON OFF, 18-5
repiaceable parts, 13-1
abbreviatinns, 13-44
battery, [3-8
cables, bottom, {3-12
cables, fron, 13-14
cables, rear, 15-16
cables, source, 13-18
cables, top, 13-10
chassts, inside, 13 42
chassis, outside, 13-40
documentation, 1:3-44
ESD supplies, 133 45
[ront panel, inside, 13-22
front panel, outside, 13-20
[use, preregulator, 13-34
fuses, post regulator. 13-45
fuses, rear panel, 13-24
handles, 13-43
hardware, bottom, F3-30
hardware, disk drive support, 13-36
hardware, fan, [3-38
hardware, [ront, 1:3-32
hardware, memaory deck, 13-27
hardware, proregulator, 13-38
hardware, test set deck. 1334
hardware, top, 13-28
maior assemblies, bouom, 138
magjor asserublies, top, 136
miscellaneous, 1:3-44, 13-45
oplion descriptions, 1346
ordering, 13-3
rear panel, 13-24
rear panel, Option 15, 13 26
rebuilt- exchange assemblies, 13-3
reference designations, 13-46
service tools, 13-44
touch-up paint, 1345
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upgrade kits, 13-44
replacement procedures. See assembly
replacement
required tools, 1-1
RESET MEMORY, 10-40
return analyzer Tor repair, 4-2
revision (firmware) softkey, 10-47
RF cable set, 1 3
RF output power correction constants
adjustment, 3-10
RE power from source, 7-3
RGB outputs. 10-15
ROM, 10-7
S
sales and service offices, 15-5
Sampler Cor., 1¢-13
SAMPLER COR ON OFF, 1021
sampler correction off when checking
the (race, 8-12
sampler magnitude correction
constanis adjustment, 3-21
sampler/mixcr, 12-28
2nd LO signal, 12-28
high band, 12 28
low bhand, 12-28
mixer cireait, 12-20
super low band, 12-28
SAVE FAILED. INSUFFICIENT
MEMORY, 10-39
search for spurs with a [ilter, 3-133
search for spurs without a filier, 3-34
SEGMENT, 10-6
selector switeh check, H-7
sell diagnose softkey, 10-7
self-test, 4-3
SELF TEST #n FAILED, 10-59
sensor (power}, 1-2
sequence cheek for power up, 4-10
sequence conlents, 3-66



sequence contents for Fractional-
N Avoidance and FM Sideband
Adjustment, 3-68
sequence confents for Fractional-N
Frequency Range Adjusiment,
407
sequenee contonts For High'Low Band
Transition Adjustment. 3-60
sequence eontents for VCO
adjustmenrt, 3-G7
SeqUences
Fractional-N Frequency Range
Adjustment, 3-84
Fractional-N Spur Avoidance and
FM Sideband Adjustment, 3-64
Iign/Low Band Transition
Adjustment, -6
Serial Cor., 10-14
serial number correction constants
adjustment, 3-37
service and support options, 1-8
service center procedure, 4-2
service leatures, 10-18
sorvice key menus, 10-1
serviee leatures, 10-18
service key mnemaonies, 10)-1
service mnemonic definitions, [G-48
SERVICLE MODES, 10-18
service modes more mem, 1(-21
service lesl equipment, 1-1
serviee tools list, 1-1
servicing the analyvzer, 4-2
setup
cavily osciltator Irequency
correction constant routine,
3-32
external source mode {requency
range, 2-27
fractional-N spur avoidance and
FM sideband adjustment, 3-5%
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frequency accuracy adjusiment,
3-5l
insertion loss measuremoent, 3-273
manual system verification, 2-14
maximum intensity adjustment,
3-17
minimum B channel level, 2-35
mismaleh device verification, 2-12
mismatch device verification
(manual mode), 2-20
phase lock crror troubleshooling,
7-4
RF output correction constants,
3-12
sampler correction rowtine, 3-295
source power check, 413
Test port frequency range and
accuracy test, 2 24
test port input noise floor leyvel
2.1
Test port outpit powoer acCuracy,
2-20
lest port oulpul power range and
linearity, 2-32
transmission calibration, 2-9, 217
vertical position and Ineus
adiustmoent. 3-45
setup check for disk drive, 46
setup check lor plotter or printer,
4-4
short and open device verification,
0.6
shutdown cireuit
posi regulator, 12-7
shutdown circuit on A8, 12-7
shutdown circuitry disable, 516
signal examination for phase lock,
733
signal separation
huitt-in test set, 12-25
theory of operation. 12-20
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signals required lor ALQ assembly
operation, 8-8
SLOPL DAC, 10-10
soltkeys, 10-2
source
Al phase lock, 12-14
A2 reference, 1213
ALS3 frac-N analog, 12-13
Al4 I'rac-N digital, 12-13
Al source, 12-14
AT pulse generator, 12 14
external source mode, 12-22
Irequency oflsel, 12-21
harmonic analysis, 12-21
high band theory, 12-18
low band theory, 12-15
opceration in other modes, 12-21
souree, 12-14
super low band theory, 12- 14
thoory ol operation. 122, 12.13
tuncd receiver mode, 12-24
souree and Al phase lock check,
-7
souUree attenuator
theory of uperation, 122
source check, 4-12
Source Cor, 10-13
Source Def., 14313
source defaull correction eonstants
adjustment, 3-7
Source kx., 10-11
source {external}, |-2
source group assemblies, 7-1
source group troubleshooting
appendix, 7-37
source matceh (ESF and ESR), 11-11
source mode fregquency range, 2-26
SOURCE PLLON OFF, 10 14
source power, 7-}

SOURCE POWER TRIPPED, RESET

LUNDER POWER MENL, 10-60)
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SOUPCE prefune eorrection constants
adjustment, 314
source pretune defaull correction
constants adjustment, 3-8
source spur avoldance tracking
adjusiment, 3-60
source treubleshouting chapter, 7-4
spoecilieations
external source mode frequency
range, 2-26
minimum R channel level, 2-34
test port input noise floor level,
240}
1est porl oulput frequency range
and accuracy, 2-23
TCST POrt GULPUT DOWET aCCHracy,
2-28
test port output power range and
linearity, 2-31
spoectrum analyzer, 12
spoed
l[an, 521
spikes display (acceptable versus
excessive), 3-61
splitter (power), 1-2
spur avoidance and FM sideband
adjustment . 3-H6
spur avoidance tracking adjusiment,
360
SPUR AVOID ON OFF, 10-22
spurs displayed with a filter, 3-33
spur search with a filter, 3-33
spur search withour a [ilier, 53-34
SPHR TEST ON OFF, 10-21
SRC ADJUST DACS, 10-16
SRC ADJUST MENU, 1(-18
SRC TUNE FREQ, 10-19
SRC tune mode frequency output,
77
SRC tune mode phase locked outpurt
compared to open joop, 7-0



SRO tune mode wavelorm integrity, lest 51, 3-190 10-13

7-8 Lest 52, 3-20, 10-13
SRC TUNE ON OFT, 10-19 lest 53, 5-21, 10-13
stable [T OUT signal in FRACN TUNE test o4, 3-31, 10-13

mode, 7-33 test 55, 3-37, 10-14
start Troubleshooting chapter, 4-1 test H6, 3-38, 10-14
static-control table mat and earth test 57, 340, 10-14

ground wire, 1-3 Test o8, S-41, 10)-14
status terms for test, 104 1est 59, 10-15
step atienuator, 1-2 test 60, 10-15
STORE EEPR ON OFF, 10-21 rest 61, 10-15
stuck key identification, 6-8 test 62, 1015
support and serviee options, 1-8 test. 63, 10-15
SWEEP MODE CHANGED TO CW test 64, 10-15

TIME SWEEP, 10-60 test 65, 10-15
Sweep Trig,, 10-10 test 66, 10 16
symbol conventions, 10-48 rest 67-69, 10-16
SYSTEM IS NOT IN REMOTE, 10-60 test 74, 10-16
system performance uncorrectaed, test 71, 10-16

11-R test 72, 10-16
system verification test 73-74, 10-16

deseription of, 2-1 test 7h, 1617
post-repair, 3-2, 14-60 rest 76, 10-17
systemn verification (automated), 2-6 rest 77, 10-17
system verification eycle, 20 test 78, 10-17
system yerification {manual), 2-14 1est 79, 10-17
svstem verification tests, 10-3 10-12 test 80, 10-17
Sys Ver Init., 10-12 TEST ABORTED, 10-64
SYS VER TESTS, 10 4 fest cables, 9-5
1es1 deseriptions, 10-7
T test equipment Tor service, 11
table of service tools, 1-1 TEST OPTIONS, 10-3
temperature check, 5-13 1est options menu. ) 5
terms (or test status, 10-4 Test Pat 1., 14-16
rest 44, 3-7, 10-13 Test Pat 10., 10-17
test 45, 3-8, 1013 Test Pat 11., 16-17
1est 46, 3-9, 10-13 Test Pat 12., 10-17
test 47, 3-10, 10-13 Test Pat 13., 10-17
lest 48, 3-14, 10-13 Test Pat 14, 10-17
Lest 49, 3-15, 10 13 Test Pat 15, 10-17
lest 50, 10-13 Test Pat 2-4., 10-16
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Test Pal 5., 1U-16
Test Pat 6., 10-16
Test Par 7., 10-16
Test Pat 8-8, 10-16
test patterns, 10-3
LesT port connector imspection, 4-3
rest port couplers, 12 25
rest porl input noise floor level, 2-44)
test port outpul. frequency range ancd
aceuracy 1est, 2-24
FeSE port Quipul pOwWer aecuricy,
2-28
Lest port output power range and
linearity, 2-31
test recard types, 2-4
Losts
1. Test Port OQutput Frequency
Range and Accuracy, 2-23
2. External Svurce Modoe Frequency
Range, £ 206
adjustments, 10-13
chapter, 2-1
display, 1015
external, 10-11
internal, 10-7
minimum R channel level, 2-34
patterns, 1015
system vorification, 1012
Test Port Input Noisc Floor Level:,
2-40
Test Port Output Power Accuracy,
2.28
Test Port Output Power Range and
Lineariry, 2-31
tests (diagnostices). G-11
iest set, 12-25
LILD front panel, 12-25
test port couplers, 12-25
Lest set interface, 12-25
theory of operation, 12-3
translor switeh, 12 25
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test sel interface, 12-25
teslts menu, 103
test status terms, 10-4
Lheory of operation, 12 |
+0 V digital supply, 12-6
AlH green LED, 12-6
A1D preregulator, 12-5
AlS red LED, 126
Ad souree, 12-2, 12413
AR green LEDs, 12-7
A& post regulator, 127
A8 shutdown cireuit, 12-7
air flow detector, 12-7
digital control, 12-8
display power, 12-8
funciional groups, 12-4
linc power module, 12-6
microprocessor, 12-3
peripheral equipment, 123
power supply, 12-5
power supply shutdown, 126
preregulated voltages, 12-6
probe power, 12-8
receiver, 12-3, 12-27
signal separation, 12 25
source attenuator, 122
tesl ser, 12-3
variabie fan circuit, 127
rool kit, 1-2
Lools for service, 1-1
trace (good) display. 8-5
trace with sampler correction on and
off, B-13
tracking for source spur avoidance
adjustment, 3-60
transfer switch, 12-25
iransmission tracking (ETF and ETR),
11-15
TROUBLE! CHECK SETUP AND
START OVER, 10-61
troubleshooting



Ist LO signal at sampler-mixer.
8-14

ALO by substiturion or signal
examination, §-8

All phase lock, 7-34

All phase lock and A3 source
check, 77

ALZ reference, 7-12

AL3/AL Practional-N, 7-23

Al4 Divide-by-N Circuit Check,
7-28

ATH preregudator, 5-4

ALFAZ Tront panel, 6-7

AT pulse generator, 731}

aceessories, 418, 9-1

broadband power problems, 7-38

diagnostics, 4-3

digital control, -1

disk drive, 4-6

fan, 5-21

faulty data, 4 17

faulty group identification. 4%

first step, 4-1

front panel, 6-7

HP-IB systems. 4-5

one or more inputs look good, B 11

phase lock error, 7-4

plotters or printers, 4-6

receiver, 8-1

receiver error messages, 4-16

self-test, 4-3

souree, 7-1

stary, 4-1

systems with controlters, 4-7

systems with multiple peripherals,
4-7

when all inpuis look bad, 8-6

YO coil drive check with analog
hus, 7-10

troubleshooting power supply, 5-1
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troubleshouting souree group
appendix, 7-37

LWO-pOrt arror-correction procedure,
11-3

U
uncorrected porformance, 118
unprotecied hardware aption numbaers

correction constants, 3-02
USE SENSOR A/, 10-6
"‘T
variable fan circuit, 12-7
VOO (A14) exercise, 7-26
VOO range check frequencies, 7-23
“Ver Dey 1, 10-12
Ver Dev 2, 1(-12
Ver Doy 4, 1012
Ver Dev 4, 13-12
vertfication cyele, kit re-certificarion,
2-5
verification kit ¥ mm, 1-2
veriication procedures
post-repair, 3-2, 14-60
verify calibration kit deviees, 9.4
vertieal position and focus adjusrment .
3-44
voltage indications
nost regulator, 12 7
voliages
ALS preregulator check, 5-10
AlD GSP, 6-14
A8, 5-14
dispiay power supply, 613
fan. 5-21
front panel probe power, 5-148
YO — and YO+ coil drive voliage
differences with& SOURCE
PLL OFF, 7-12
voltages [or post regularor, H-5
voltmeter, -2
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VREAM bank., 10-15 WRONG DISK FORMAT, INITYALIZE

VRAM/video, 10-15 DISK, 10-61

W Y

walking one pattern, 64-15 Y0 coil drive check with analog bus,

warranly explanation, 4.2 710

waveform integdrity in SRE rune mode, YO— and YO+ coil drive voltage
7-8 differences with& SOURCE PLL

wrist strap and cord (antistatic), -3 QFF, 7-12
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