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"CERTIFICATION

Hewlett—Packard Company certifies that this product met its published specifications at the time of shipment from
the factory. Hewlett—Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Institute of Standards and Technology (NIST, formerly NBS), to the extent allowed by the Institute’s calibration
facility, and to the calibration facilities of other Intemnational Standards Organization members.

WARRANTY

This Hewlett—Packard system product is warranted against defects in materials and workmanship for a period corre-
sponding to the individual warranty periods of its component products. Computer and computer peripherals are war-
ranted for a period of 90 days. Instruments are wasranted for a period of one year. During the warranty period,
Hewlett—Packard Company will, at its option, either repair or replace products which prove to be defective.

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

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

HP warrants that its software and firmware designated by HP for use with an instrument will execute its programming

instructions when properly installed on that instrument. HP does not warrant that the operation of the instrument, or
software, or fiimware will be uninterrupted or error free.

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES
OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

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

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett—Packard
products.

For any assistance, contact your nearest Hewlett—Packard Sales and Service Office. Addresses are provided at the
back of this manual. BP24A2




SAFETY CONSIDERATIONS

GENERAL

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

SAFETY SYMBOLS

instruction manual symbol: the product
will be marked with this symbol when it

is necessary to refer to the instruction

manual (refer to Table of Contents).
Indicates hazardous voltages.
Indicates earth (ground) terminal.

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

The CAUTION sign denotes a

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

BEFORE APPLYING POWER

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

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

l WARNING |

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

SERVICING

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

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

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




Acoustic Noise Emigsion/Geraeuschemission

LpA <70dB
Operator position
Normal operation
per ISO 7779

LpA <70dB

am Arbeitsplatz
normaler Betrieb
nach DIN 45635 t. 19




DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’'s Name: Hewlett—Packard Company

Manufacturer's Address: Network Measurements Division
1400 Fountaingrove Parkway
Santa Rosa, California 95403
U.S.A.

declares that the product

Product Name: RF Network Analyzer
Model Number: HP 8711A
Product Options: All options

conforms to the following Product Specifications:
Safety: IEC 1010
EMC: EN55011 Class A/CISPR—11 class A
ENS50082—1/2—1991
IEC 801-2/1991 4kV CD, 8kV AD
IEC 801-—3/1984 3V/m (26—~500 MHz)
IEC 801—4/1988 S00V

Santa Rosa 6/8/92 ﬂﬂ

(Location) (Date) Dixon Browder, Quality Manager
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Overview and Preventive Maintenance

INTRODUCTION

This Service Manual is a complete guide to servicing the HP 8711 RF network analyzer. It is part of a manual
set which includes operating and programming information.

This manual contains information required to maintain, test, troubleshoot, and repair the analyzer. The rest of
this section consists of three main parts:

* adescription of how this manual is organized,
* preventive maintenance instructions, and

* equipment (and its critical specifications) required to monitor or adjust the instrument.

ORGANIZATION OF SERVICE MANUAL

Tabs divide the major sections of this manual. The tab titles (in italics) and contents follow.
* 1 Overview and Preventive Maintenance is described above.

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

* 3 Adjustments provides instructions for adjustment and alignment of the instrument after repair or replace-
ment of an assembly. Some of the adjustments are semi-automated procedures for altering correction
constants (non-mechanical adjustments).

* 4 Troubleshooting contains an operator’s check, service procedures to identify bad assemblies, and an over-
all block diagram.

* 5 Service Key Menus documents the instrument functions accessed from the softkey. These func-
tions include test, adjustment, control, troubleshooting routines, and upgrading firmware.

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

¢ 7Replaceable Parts provides illustrations of the replaceable assemblies and miscellaneous parts, part num-
bers, and ordering information. It also contains part removal procedures.

*  8Instrument History contains backdating information required to make this manual compatible with earlier
shipment configurations of the instrument.

Overview and Preventive Maintenance 1-1



PREVENTIVE MAINTENANCE

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

Clean the CRT

Use a soft cloth and, if necessary, a mild cleaning solution. HP part number 8500-2163 is one such solution.

Check the RF Front Panel Connectors

Visually inspect the front panel connectors. The most important connectors are those to which the DUT is con-
nected, typically the RF cable end or the RF IN connector. All connectors should be clean and the center pins
centered. The fingers of female connectors should be unbroken and uniform in appearance.

If you are unsure whether the connectors are good, gage the RF IN and RF OUT connectors to confirm that their
dimensions are correct.

af—— Mating plane
——— Max = 0.207 in.
la§——— Min = 0.204in.

Figure 1-1. Maximum and Minimum Recession of Center Conductor

Line Fuse Replacement

The line fuse does NOT need to be replaced periodically, only when it fails. The line module on the rear panel
contains a spare fuse. To order additional fuses, use the part number listed on the rear panel and in Figure 7-6
of the “Replaceable Parts” chapter of this manual.

1-2 Overview and Preventive Maintenance



SERVICE TEST EQUIPMENT

Figure 1-2. HP 8711A Service Test Equipment (1 of 2)

Recommended Model 2
Instrument Required Critical Specifications or HP Part Number Use
HP 8000 series 200/300 Controller | No substitute NOT model 226 PA
BASIC 5.0 or higher No substitute “| HP 98618A PA
Test Software No substitute 08711-10009 PA
Spectrum Analyzer No substitute HP 85668 PA
Frequency Counter Freq: 300 kHzto1.3 GHz HP 5342A PA
Accuracy: 1 ppm
Power Meter No substitute HP 437B, 438A PAT
Power Sensors:
50 ohm Freq: 300 kHzto 1.3 GHz HP 8482A PAT
Power range: -30 to +20 dBm
75 ohm Freq: 300 kHzto 1.3 GHz HP 8483A1 PAT
Power range: -30 to +20 dBm
Impedance: 75 (required for
option 1EC instruments only)
Low power Freq: 300 kHzto 1.3 GHz HP 8481D option H70
Power range: -70 to -20 dBm with 11708A
Step Attenuator 80 dB range in 10 dB steps with HP 8496A/G option 001, H17 PA
calibration data at 30 MHz
Function Generator No substitute HP 8116A PA
Attenuator/Switch Driver (optional) | No substitute HP 11713A PA
Type-N Calibration Kit No substitute HP 85032B, HP 85036B' PAT
20 dB Type-N Attenuator Need calibration data at 6 or HP 8491A option 020 P
more frequencies from 300 kHz
to 1.3 GHz
Impedance: 75 ohms 0955-06701 P
30 dB SMA Attenuator SWR «<1.2 HP 8493A option 030 A
Attenuator accuracy * 1.0 dB
30 MHz Bandpass Filter Center frequency 30 MHz 9135-0475 PA
3dBBW <5 MHz
> 70 dB rejection below 20 MHz
and above 40 MHz
10 dB Type-N Attenuator SWR<«1.2 HP 8491A option 010 A
Power Divider SWR < 1.25 HP 11636A PAT
Output tracking between arms:
<04dB
Max input power: +30 dBm
Oscilloscope 100 MHz, 50 ohm input any T
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Figure 1-2. HP 8711A Service Test Equipment (2 of 2)

Recommended Model 2
instrument Required Critical Specifications or HP Part Number Use
Power Splitters:
50 ohm Freq: 300 kHzto 1.3 GHz HP 11667A PA
Tracking between outputs:
< 0.15dB
Input SWR: = 1.15
Equivalent output SWR: < 1.10
75 ohm Freq: 300 kHzto 1.3 GHz HP 11850D1 PA
Tracking between outputs:
< 0.2dB
Equivalent output match: 30 dB
Input port match: 20 dB
Nominal insertion foss: < 8dB
Minimum Loss Pads (2) No substitute HP 1185281 PA
Type-N Cables:
50 ohm (2) Return loss = 24 dB 8120-4781 PAT
75 ohm Retum loss = 24 dB 8120-24081
BNC cables:
50 ohm 8120-1839 O,PA
75 ohm 5063-00611
175 MHz Bandpass Filter Passband in the range of 0955-0598 o)
300 kHz to 1.3 GHz (included with HP8711)
Adapters:
Type-N (m)BNC () (2 required) | 50 ohm 1250-1476, 1250-0780 o]
75 ohm 1250~15351
Type-N (m)/N (m) 50 ohm 1250-0778, 1250-1475 P
Type-NAOMN () 750hm 85036-60014 (p/o 85036B) P
BNC (m)/N (f) 50 ohm 1250-0077 P
Cable SMA (m)/SMA (m) 5021-0899 (p/o service tool A
kit)
Service Tool Kit No substitute 08711-60010 AT
Digital Voltmeter Any AT
HP-IB Cables (3 or 4) No substitute HP 10833A/B/C PA
Dual Output DC Power Supply 2 independent supplies, + 10V HP 6234A, 6205C A

2. Use Column:

1. Needed only for instruments with option 1EC (75 ohm).
O=Operator's Check P=Performance Tests A=Adjustments T=Troubleshooting
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Performance Tests

This chapter contains manual and automated procedures that show you how to confirm that an HP 8711 network
analyzer is performing to its specifications. The chapter is organized as indicated below:

Verifying Instrument Performance
When to Perform the Operator’s Check
When to Perform the Manual Performance Tests
When to Perform the Automated Performance Tests
Performance Test Notes
If the Analyzer Fails a Test
Recommended Test Equipment
Analyzer Calibration Cycle

HP 8711A Specifications

Operator’s Check

Verifying Performance with Manual Tests
Performance Test Worksheet and Record
2-1. Frequency Range and Accuracy Performance Test
2-2. Dynamic Range Performance Test
2-3. Power Range and Flatness Performance Test
2-4. Broadband Frequency Response

Verifying Performance with Automated Tests
Setting up an Automated System
Backing-up the Software Program
Loading the Software
Printing Performance Test Results
2-5. Spurious Signals Automated Performance Test
2-6. Dynamic Accuracy Performance Test
2-7. Absolute Power Accuracy Performance Test
2-8. System Directivity and Port Match Automated Performance Test

Calculation Worksheet for HP 8711 Performance Tests
Performance Test Record

VERIFYING INSTRUMENT PERFORMANCE
This chapter contains three types of procedures to conﬁrm an HP 8711 is performing correctly:

* operator’s check
* manual performance tests
» automated performance tests
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When to Perform the Operator’s Check

Use this operational check for incoming inspection or any time you want to quickly confirm that the analyzer
is performing correctly.

When to Perform the Manual Performance Tests

Perform these tests to check the analyzer against its specification or typical values in these areas:

e frequency range and accuracy
e dynamic range

¢ power range flatness

¢ broadband frequency response

When to Perform the Automated Performance Tests

Perform these tests with a controller to check the analyzer against its specifications or typical values in these
areas:

spurious signals

dynamic accuracy

absolute power accuracy

system directivity and port match

Performance Test Notes

The tests can be used for incoming inspection, preventative maintenance, troubleshooting, and calibration. The
tests should also be done following repairs, verifying that the problem has been fixed. Refer to the “Post—-Repair
Procedures” figure in the “Replaceable Parts” chapter for a listing of the tests to do when replacing a particular
assembly. The tests can be done in any order. However, “Operator’s Check” should be done first, since this test
could indicate an instrument failure before doing the performance tests.

The specifications and supplemental operating characteristics are listed in Figure 2-1 and individually at the
beginning of each test. All the performance tests can be completed in about 3 hours, not including instrument
warm-up time of one hour.

If the Analyzer Fails a Test

Refer to the final paragraph of each test procedure for suggestions and references to resolve analyzer operation
problems.

Recommended Test Equipment

The recommended test equipment for performance tests is listed at the beginning of each test procedure. Other
equipment can be used if it meets the critical specifications listed in the table of service test equipment in chapter
1. However, the procedure is based on the recommended model or part number.

Note The listed 75 ohm equipment is only required for an HP 8711 with option 1EC (75 ohm

‘ impedance).
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Analyzer Calibration Cycle

Analyzer calibration consists of performing the “Operator’s Check” and all of the performance tests. Thisshould
be done at least once per year.

If spurious signal levels are not critical for the analyzer applications used, you can perform a limited calibration
by omitting the spurious signals test. This eliminates the need of a spectrum analyzer for calibration.

Performance Tests 2-3



HP 8711A SYSTEM SPECIFICATIONS

Specifications describe the Instrument's warranted performance over the temperature range of 25 + 5° C.
Broadband mode characteristics apply from 10 to 1300 MHz. Narrowband mode characteristics apply from 300 kHz
to 1300 MHz

Source Characteristics

Frequency
Range: 300 kHz to 1300 MHz
Resolution: 1 Hz

Receiver Characteristics
Dynamic range:

Standard:
Narrowband mode:

Accuracy: (synthesized) <5Sppm
RF output power

Leveled range:

Standard:
0 to +16 dBm, <1000 MHz
0 to 13 dBm, >1000 MHz

Option 1EC: 75 ohm
0 to +13 dBm, <1000 MHz
0 to + 10 dBm, >1000 MHz

Option 1E1: 60 dB step attenuator ,
reduces maximum RF output power by 3 dB

Power Flatness: (test port)
Standard: *1.0dB
Option 1EC: 750hm + 1.5dB

Option 1E1: step attenuator = 2.0 dB

Option 1EC with 1E1: 2.0 dB
Signal purity

Harmonics:

<-20 dBc, <1 MHz
<-30 dBc, >1 MHz

>60 dB (+10 to <-50 dBm), <5MHz

>90 dB (+10 to <-80 dBm), >5 MHz
Broadband mode:

> 66 dB (+16 dBm to <-50 dBm)

Option 1EC: 75 ohm
Narrowband mode:
>54 dB (+7 to -47 dBm), < 5 MHz
>84 dB (+7 to - 77 dBm), >5 MHz
Broadband mode:
>63 dB (+16 dBm to <—47 dBm)

Maximum input level:

Narrowband mode: +10 dBm (0.8 dB)
compression)

Broadband mode: +16 dBm (0.55 dB)
compression)

Test Set Characteristics'

Reflection Measurements
Test Port Match: 20 dB
System Directivity: 40 dB

Dynamic Accuracy (Narrowband)

Dynamic accuracy is the receiver's accuracy versus input power level.

“- - » a8

2
!

]

-

Asourecy (licesr)

=

20 LOG(! - Rcouraoy) (dB)

1]
18 RIF =10 -8

-3 =40 -8 -83

= -

Hexsurensnt Level (4B from REF)

Figure 2-1. HP 8711 Specifications and Supplemental Operating Characteristics (1 of 2)
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SUPPLEMENTAL OPERATING CHARACTERISTICS

Supplemental operating characteristics are typical but non-warranted performance characteristics. They are repre-
sentative of most instruments, but not necessarily tested in each. They can be used in applying the instrument.
Broadband mode characteristics apply from 10to 1300 MHz. Narrowband mode characteristics apply from 300 kHz
to 1300 MHz.

Source Supplemental Characteristics System Accuracy'?
Frequency Transmission accuracy:®
Aging: <3 ppm 1st year, <1 ppm/year thereafter
Drift:
With temperature (0 to 55°C) +5 ppm =t

With 10% change in line voltage <1 Hz
With 3:1 load SWR <1Hz

External reference Input: 10 MHz (BNC),
>-5 dBm required

Signal Purity - 1T
Non-Harmonic Spurlous: TR -
>50 kHz from carrier
<~20 dBc, <1 MHz
<-30 dBc, >1 MHz
<50 kHz from carrier
<-25 dBc, 300 kHz to 1300 MHz
Phase noise: -70 dBc/Hz at 10 kHz offset
Residual AM:
<-50 dBc in 100 kHz bandwidth

tnoersatnty (dB)

Reflection accuracy:4

Uncertainty tlinear)

Residual FM: <1.5 kHz peak, 30 Hz to 15 kHz |
post detection bandwidth
- /
Sweep time: at maximum system bandwidth —
Number of
D:ta p;"c:ts Sweep Time Absolute power accuracy: (broadband)
51 <50 ms Total power accuracy = absolute power
101 <60 ms accuracy + frequency response (+0.5 dB)
201 <70 ms .
401 <110 ms o
801 <210 ms ?
1601 <400 ms fw [
Receiver Supplemental Characteristics E =
Input damage level: +20 dBm, 25 VDC :

®
s
3
&
&
4
[

Noise reduction techniques: Power i)
Averaging, system bandwidth reduction

Test Set Characteristics?
System Directivity
(with default calibration): 30 dB
System Directivity
(with user calibration): 40 dB
Transmission Measurements: >1 MHz
Transmission Port Match: 20 dB
Reflection Port Match: 14 dB

Figure 2-1. HP 8711 Specifications and Supplemental Operating Characteristics (2 of 3)
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Aux Input Characteristics
Calibrated range: = 10V
Accuracy: * (3% of reading + 20 mV)
Damage Level: >14 VDC when instrument is
operating

1. These characteristics apply for an environmental temperature of 25 + 5°C with less than 1" deviation from the calibration temperature, at a narrow
system bandwidth with spur avoidance activated. Reflection test port characteristics apply at reflection test ports, after a user defined reflection
calibration.

2. These measurement uncertainty curves utifize an RSS modet for the contributions of random errors such as noise, typical connector repeatabifities, and
a worst-case model for the contributions of dynamic accuracy and residual systematic efrors.

3. The graphs shown for transmission measurements assume a wel-matched device, and do notindude errors due to device reflection effects.
4. The graph for reflection measurement uncertainty applies to a one—port device.

Figure 2-1. HP 8711 Specifications and Supplemental Operating Characteristics (2 of 2)
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OPERATOR’S CHECK

Use this procedure for an operational check of the analyzer. You make transmission and reflection measurements
on a bandpass filter, and compare the results to typical plots.

To set up the equipment

The list below shows the equipment you use to check the operation of the analyzer.

Equipment Recommended Model or HP Part Number
50 Ohm (std.) 75 Ohm (opt. 1EC)
Bandpass filter 0955-0598 0955-0598
BNC cable 8120-1839 5063-0061
Adapters type-N(m)/BNC(f) (2) 1250-1476 1250-1535
Note The filter listed was shipped with your HP 8711, but any other filter can be used if its passband
is between 300 kHz and 1.3 GHz. However, if another filter is used, the typical plots given will
not apply.
HP 8711A
Network Analyzor

o [3:.5]
B sssuOsﬁ
B B BEB

Adapters
Typo—N (M) to
®

Figure 2-2. Equipment Setup for Checking Instrument Operation

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

2. Press on the analyzer.

To check analyzer operation in transmission mode

3. Press [E£]
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4.

=100
-120

~140

Abs

 to set the analyzer for a center frequency of 177 MHz

Press [Fea ] =]
and a span of 300 MHz.

Press [ScAlE | to measure the filter.
Note: if you are not using the filter supplied with the instrument, your displayed measurement may look

different.

Compare the displayed measurement to the plot shown in Figure 2-3a.

p Chan 1:Transmisaion Log Mag 20.0 dB/ Ref -60.00 dB P chan 1:Reflection Log Nag 5.0 dB/ Ref 0.00 dB
P chan 2:0ff P chan 2: Off

X Chl:Merl 196.500 M8z
Chy:Mkrl 175;5 5:2 db ﬁ-:s.c dB
chl
A

-15 T\
chi ir / / \\‘“‘ -20 J \
~);f% ‘.v -25 ]
W/ =30
=35
—40 }
Abs
Center 177.000 MHz Span 300.000 MHz Centar 177.00 MEx Span 300.00 MHz
a) Transmission Measurement b) Reflection Measurement

Figure 2-3. Typical Bandpass Filter Measurement Plots

To check analyzer operation in reflection mode

6.

7.

Press 0 put the analyzer in a mode to measure the reflection of a filter.

Press [SCAE |

Compare the displayed measurement to the plot shown in Figure 2-3b.

' to measure the filter.

If the Analyzer Fails the Test

Refer to the “Troubleshooting” chapter in this manual.
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VERIFYING PERFORMANCE WITH MANUAL TESTS

This section contains procedures that show you how to check the performance of the HP 8711 using the follow-
ing manual tests:

* frequency range and accuracy

¢ dynamic range
¢ power range and flatness

Performance Test Worksheet and Record

A calculation worksheet and performance test record are provided for you to calculate test results and record
values. The worksheet and test record are located at the end of this chapter.
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2-1. FREQUENCY RANGE AND ACCURACY PERFORMANCE TEST

Use this procedure to test the analyzer’s frequency accuracy over its entire frequency range. The specifications
the instrument performance is tested against are listed below:

Frequency range specification:
300 kHz to 1300 MHz * frequency accuracy

Frequency accuracy specification:
<5ppm (25°C £ 5°C)
To set up the equipment

The list below shows the equipment you use in this test. You can use any equipment that meets the critical speci-
fications (listed in the table of service test equipment in chapter 1). However, the procedure is based on the rec-
ommended model or part number.

Warm-up time is 1 hour.

Equipment Recommended Model or HP Part Number
50 Ohm (std.) 75 Ohm (opt. 1EC)
Frequency counter 5342A 5342A
Minimum Loss Pad 11852B
Adapter type-N(m)/BNC(f) 1250-0780 1250-0780
BNC cable 8120-1839 8120-1839
Type-N cable 8120-4781 8120-4781
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Frequency Counter

BNC Input

\.

HP 8711A
Network Analyzer

I B

e

% 1'1;“ Qo000
—tte 00 5555 o

o el

For 7552 Analyzers only
Minimum Loss Pad

-
L4

Adapter
Type—N (m) to
BNC Cab! 5] BNC (f)

a) Setup for Frequencies < 500 MHz

Frequency Counter

Type—N input

HP 8711A
Network Anatyzer

Type—N Cable J

L‘] For 75 Analyzers only

Minimum Loss Pad

b) Setup for Frequencies > 500 MHz

Figure 2-4. Frequency Range and Accuracy Test Setups

1. Connect the equipment as shown in Figure 2—4a.

2. Set the frequency counter input switches to the 10 Hz ~ 500 MHz and 50 ohm positions.

3. Press on the analyzer.

To check frequency range and accuracy

4. Press

to set a CW frequency of 300 kHz.

Write the frequency counter reading on the test record located at the end of this chapter.
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5. Repeat the previous step for the frequencies (through 100 MHz) listed on the test record.

The upper and lower specification limits and the measurement uncertainties are listed for each frequency.
6. Connect the equipment as shown in Figure 2-4b.
7. Set the frequency counter input switch to the 500 MHz - 18 GHz position.

8. Repeat step 4 for the remaining frequencies listed on the test record.

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

If the Analyzer Fails the Test

If the analyzer fails by a large margin at all frequencies (especially if the deviation increases with frequency),
the master time base probably needs adjustment. Refer to “Frequency Accuracy Adjustment” and “Fractional-N
VCO Adjustment” in the “Adjustments” chapter.

If the analyzer still fails the test, refer to the “Troubleshooting” chapter.
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2-2. DYNAMIC RANGE PERFORMANCE TEST

Dynamic range is the difference between the receiver’s maximum specified input level and the receiver’s noise
floor. This test has two parts. In the first part, you check compression in narrowband mode to verify the receiver’s
accuracy at high input levels. (Broadband compression is tested in the “Absolute Power Accuracy Performance
Test.”) In the second part, you measure the receiver noise floor. The specifications are listed below:

Standard (50 €2) Opt. 1EC (75Q)
Compression
Narrowband: 0.8 dB compression at +10 dBm 0.8 dB compression at +7 dBm
Noise Floor
Narrowband:
300 kHz to 5 MHz <-50 dBm <-47 dBm
5 MHz to 1.3 GHz <-80 dBm <~77 dBm
Broadband: <-50 dBm <-47 dBm
To set up the equipment

The list below shows the equipment you use in this test. You can use any equipment that meets the critical speci-
fications (listed in the table of service test equipment in chapter 1). However, the procedure is based on the rec-
ommended models.

Warm-up time is 1 hour.

Equipment Recommended Model or HP Part Number
50 Ohm (std.) 75 Ohm (opt. 1EC)
Type-N cable 8120-4781 8120-2408
Attenuator, 20 dB w/datal 8491B opt. 020 0955-0670
Coaxial Termination (from cal kit) 909F opt. 012 909E
Short (from cal kit) 85032-60008 85036-60012

1. Attenuator must have calibration data report for frequencies measured. To obtain attenuator calibration data, send attenuator to a calibration lab.

To Measure Compression

1. Enter the data values for the calibrated 20 dB attenuator as POSITIVE numbers in column (a) of
Figure 2-16. Data at frequencies other than those listed in the table may be substituted, providing they are
a good selection of data points over the full frequency span of the HP 8711. If you do use data for other
frequencies that are not listed, write the actual frequencies for the data in Figure 2-16.
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2.

3.

4.

Connect a thru cable between the REFLECTION and TRANSMISSION ports of the analyzer:
10| [Enter | [aveT]

* For 502 analyzers, press: [PRESET | [ FOWER

¢ For 752 analyzers, press: [PRESET | [FoweR |

[ [Ae]:

Connect the attenuator between the two ports of the analyzer. Press and enter the first frequency
listed in Figure 2-16. Record the marker reading in column (b) of Figure 2-16.

Enter the next frequency listed in Figure 2-16 and record the marker reading in column (b). Repeat for ail
frequencies listed.

Calculate the values for column (c) by adding the values of (2) and (b). Record the worst—case value of col-
umn (c) in the Performance Test Record.

To Measure Noise Floor
Connect a thru cable between the REFLECTION and TRANSMISSION ports of the analyzer.

1.

10.

11.

12.

o normalize the trace on channel 1. Press [ea]
to normalize the trace on channel 2, then put channel 2 into hold mode.

Remove the cable. Connect a termination (load) to the REFLECTION port and a short to the TRANSMIS-
SION port.

Press[CHANT ] [ScAtE |

the sweep to finish, then press again. Repeat until four sweeps are completed.
Press to find the peak noise value. Write the marker value for 300 kHz
to 5 MHz in the test record.

Repeatsteps 5 and 6 for channel 2, recording the results for SMHz to 1.3 GHz in the performance test record.
Note: to see the entire trace of channel two, press[ ScaE ] when the four sweeps are completed.

Reconnect the through cable between the two ports of the analyzer.

This sets up channel 1 to measure B* with a narrow system bandwidth.

: to turn off automatic detector zeroing and

Press [<&]

normalize the trace.
Remove the cable. Connect a termination to the REFLECTION port and a short to the TRANSMISSION
port.

Press
to take and average 64 sweeps, then press [MENU ]

. Wait for 30 seconds for the analyzer
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o find the peak noise value. Write the marker value on the test re-

13. Press [Wmn |
cord.

If the Analyzer Fails the Test

If the analyzer fails the test, suspect the receiver assembly. Refer to the “Switched Gain Correction” and “B*
Amplitude Correction” procedures in the “Adjustments” chapter.

If the analyzer still fails the test, refer to the “Troubleshooting™ chapter.
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2-3. POWER RANGE AND FLATNESS PERFORMANCE TEST

Use this procedure to test the power level range and flatness of the analyzer source. You step the source over
a series of CW frequencies at three different power levels. Then you use the minimum and maximum specified
power limits as two of these power levels to test the power range. At each power level, you determine the flatness
from the peak-to-peak variation in power over the frequency range. Since this test only checks a few points
across the frequency range, you also make a slow sweep to check for power holes. The specifications the instru-
ment performance is tested against are listed below:

Power range specifications:

Frequency 5082 75 (Opt 1EC)

Range Standard Opt. 1E1 Standard Opt. 1E1
<1000 MHz 0to +16 dBm —-60to +13 dBm Oto +13 dBm -60 to +10 dBm
>1000 MHz Oto +13 dBm -60 to +10 dBm 0to +10 dBm -60 to +7 dBm

Power flatness specifications:
standard: =1.0 dB (2 dB peak-to-peak)
option 1EC (7582): +1.5 dB (3 dB peak-to-peak)
option 1E1 (step attenuator for S0Q2 and 75Q): + 2.0 dB (4 dB peak-to-peak)

To set up the equipment

The list below shows the equipment you use in this test. You can use any equipment that meets the critical speci-
fications (listed in the table of service test equipment in chapter 1). However, the procedure is based on the rec-
ommended models.

‘Warm-up time is 1 hour.

Equipment Recommended Model or HP Part Number

) 50 Ohm (std.) 75 Ohm (opt. 1EC)
Power meter 436A/438A/437B 436A/438A/437B
Power sensor 8482A 8483A
Low level power sensor 8481D opt. H70 8481D opt. H70
(for option 1E1 only) (w/reference attenuator) (w/reference attenuator)
Minimum Loss Pad 11852B
(for opt. 1EC & 1E1)
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2.

3.

HP 8711A
Network Analyzer

Power Metor

Figure 2-5. Power Range and Accuracy Test Setup

Zero and calibrate the power meter.

¢ For 50 ohm analyzers, use an HP 8482A power sensor.
¢ For 75 ohm analyzers, use an HP 8483A power sensor.

Connect the power sensor to the REFLECTION port, as shown in Figure 2-5.

Press on the analyzer.

To check the power range and flatmess

The main procedure is written for standard 50 ohm instruments. Refer to the specifications table at the beginning
of this test procedure for the power ranges of the other instrument options. The calculation worksheet and test
record list the power levels tested for all of the instrument options. '

For all instruments:
1. Press[Power ] [7e J[ENTER ] to set the power to +16 dBm.

The power level setting is for a standard 50 ohm HP 8711. Locate the Figure 2-17 that applies to your instru-
ment option, located at the end of this chapter. Set the analyzer power to the first nominal power level listed
in Figure 2-17.

Set the power meter to the comect cal factor for the analyzer frequency.

Write the measured value in Figure 2-17.

Repeat steps 2 and 3 for the remaining frequencies listed in Figure 2-17. Note: some instruments output
less than +13 dBm at 1.3 GHZ; see Figure 2-18.

Write the maximum and minimum power values on the calculation worksheet in Figure 2-18. Calculate the
test result by subtracting the minimum value from the maximum value. Write the maximum and minimum
values and the test result on the test record.
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S.

Repeat steps 1 through 4 for the power level settings (through 0 dBm) in Figure 2-17.

If your analyzer does NOT have option 1E1 (step attenuator), continue with “To check power holes” later
in this procedure. If your analyzer DOES have option 1E1, continue with either the 50 or 75 ohm step below.

For 50 ohm Instruments with Step Attenuators (option 1E1):

6.

7.

Remove the HP 8482A power sensor and replace it with an HP 8481D option H70. Zero and calibrate the
power meter.

Calibrate the power sensor with the 30 dB reference attenuator connected to the power meter. Set the power
level of the anlyzer to -20 dBm. Connect the sensor directly to the analyzer (do not use the reference attenu-
ator).

Repeat steps 1 through 4 for power level settings of -20 dBm and -60 dBm.

For 75 ohm Instruments with Step Attenuators (option 1E1):

8. Repeat steps 1 through 4 at a power level setting of -20 dBm.

9. Remove the HP 8483A power sensor and replace it with an HP 8481D. Zero and calibrate the the power
meter.
Calibrate the power sensor with the 30 dB reference attenuator connected to the power meter. When you
connect the sensor to the analyzer, do not use the reference attenuator.

10. Connect the HP 11852B minimum loss pad between the analyzer REFLECTION port and the power sensor.

11. Repeat steps 2 through 4 again, but DO NOT record the maximum and minimum values in Figure 2-18 or
the test record.
Subtract the HP 8481D readings from the HP 8483A readings to determine the loss of the HP 11852B.

12. Press [Fowenr ] [ -e0 J[EnTeR]] to set the analyzer power to -60 dBm.

13. Repeat steps 2 through 4.
Add the HP 11852B loss to each HP 8481D reading to obtain the corrected power values for each frequency.
Write the corrected minimum and maximum power values and the test result in Figure 2-18 and the test
record.

To check power holes

1. Connect the equipment as shown in Figure 2-5.

¢ For a 50 ohm HP 8711, use an HP 8482A power sensor.
e Fora 75 ohm HP 8711, use an HP 8483A power sensor.

to set the analyzer frequency to 650 MHz.
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3. For a standard 50 ohm HP 8711, press to set the power to +16 dBm.

Set the analyzer power to the first power level listed for your instrument option under “Power Hole Check”
on the test record.

4. Set a reference power level on the power meter.

Press for an HP 436A
Press for an HP 438A
S.
6. to set the analyzer sweep time to 300 seconds (5 minutes).

Read the power levels displayed on the power meter for the 5 minute sweep and verify that all points are
within a 2 dB limit. Write pass or fail on the test record located at the end of this chapter.

If any points fail, enter the power meter cal factor for that point and check again.

7. Repeat steps 3 through 6 for the second power level listed on the test record.
* For S0 ohm option 1E1, use an HP 8481D option H70 power sensor for the —-60 dBm setting.

¢ For 75 ohm option 1E1, put an HP 11852B minimum loss pad between the REFLECTION port and the
HP 8481D option H70 power sensor.

If the Analyzer Fails the Test

If the analyzer fails the test, check that the power meter and power sensor are operating to specification. Also
inspect all connectors for damage.

Refer to “Source Power Correction” in the “Adjustments™ chapter.

If the analyzer still fails the test refer to the “Troubleshooting” chapter.

Performance Tests 2-19



2-4. BROADBAND FREQUENCY RESPONSE PERFORMANCE TEST

Use this procedure to check the frequency response of the broadband B* (power) input. There are no warranted

specifications for this characteristic, but typical values are provided.

The frequency response, combined with the absolute power accuracy, determines the total power accuracy of
the B* input. In this test, areference power level is set at a CW frequency of 30 MHz. The B* input is normalized
to this level. Then the CW frequency is changed, and the change in output power is subtracted from the change

in B* input level for each frequency to determine the frequency response.

Broadband frequency response typical characteristic:

*0.5dB

Equipment Recommended Model or HP Part Number

50 Ohm (std.) 75 Ohm (opt. 1EC)

Power meter HP 436A/437B/438A HP 436A/437B/438A
Power sensor HP 8482A HP 8483A
Power divider HP 11636A HP 11850D
Minimum loss pad HP 11852B
Type-N cable, 50 ohm HP p/n 8120-4781 HP p/n 8120-4781
Type-N cable, 75 ohm HP p/n 8120-2408
75 ohm termination HP 909E

1. Zero and calibrate the power meter. Set the cal factor to the correct value for 30 MHz.

2. Connect the equipment as shown in the figure below.

HP 8711A HP 8711A Opt 1EC
Notwork Analyzer Network Anatyzer
Pr a————
Power Meter P
— B gEEaOnf
—— I 0 E B B B8B

Minimum
Loss Pad

50 ohm Cable
Cable

Powor
Divider

Poweor
Sensor

a) 50 QHP 8711
Figure 2-6. Setup for Broadband Frequency Response Test

b) 75 QHP 8711
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10.

11.

On the analyzer, press [ PReseT || cHaN1 |
to make a B* measurement at 30 MHz.

Press [Fower ]

* On a 50 ohm analyzer, press [¢ ] [ENTEr ]. Adjust the power level with the front panel knob for a power
meter reading of 0 dBm +/- 0.2 dB.

* On a 75 ohm analyzer, press [7 ] [ENver ]. Adjust the power level with the front panel knob for a power
meter reading of -6.5 dBm +/- 0.2 dB.

Press the button on the power meter on an HP 436A) to make future power measurements
relative to this level.

On the analyzer, press [ AL ]

On the analyzer, press [ Fea | ]
the calculation worksheet.

Record the marker value in column (a) of Figure 2-19 on

Enter the correct cal factor on the power meter for this frequency. Record the power meter reading in column
(b) of Figure 2-19 on the calculation worksheet.

Repeat steps 7 and 8 for the other frequencies listed in Figure 2-19.

Exchange the power sensor and cable connections to the power splitter. Repeat steps 3 through 9. Record
the marker readings in column (c) and power meter readings in column (d) on the calculation worksheet.

The receiver’s frequency response is the average of the variations measured with each configuration. Calcu-
late the value for each frequency using 0.5 (a-b+c—d), and record the result in column (g).

12. Record the maximum and minimum values of column (€) on the test record card.

If the Instrument Fails the Test

Check the power sensor, power divider, splitter, and cable.

There is no adjustment for this characteristic. Failures that are close to the typical values are acceptable. Howev-
er, if the measured values differ greatly from the typical values, there may be a problem with the receiver board.
Refer to the Troubleshooting chapter of this manual.
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VERIFYING PERFORMANCE WITH AUTOMATED TESTS
(Software Revision A.01.00)

This section of the performance tests contains instructions and setup diagrams for automated tests. Automated
tests require an HP 9000 series 200/300 desktop computer, associated peripherals and the HP 8711A Perfor-
mance Test and Adjustment Programs disk. This disk also contains performance test software for the HP 86200A
and 85201A RF detectors, which are accessories for the HP 8711. The tests do require you to interact with the
program and are best described as semi—automated.

This section is organized as follows:

e setting up an automated system

backing-up the software program

¢ loading and running the test software

¢ printing performance test results

* spurious signals automated performance test

e dynamic accuracy automated performance test

e absolute power accuracy automated performance test

+ system directivity and port match automated performance test

SETTING UP AN AUTOMATED SYSTEM

System Hardware Requirements

Controllers. You can use any HP 9000 series 200/300 controllers except model 226 to run the performance
tests. .

Disk Drive and Printer. The automated tests require a disk drive for mass storage and a printer.

The software is formatted double-sided and provided on a 3.5 inch floppy disk. There are many compatible disk
drives. The following drives are recommended in Figure 2-7 as a convenience only; most double-sided HP
drives will work. (The required measurement instrumentation is listed in the test procedure.)

Model Number Command Set
HP 9122D CS80
HP9133DH - CS80
HP 9153A CS80

Figure 2-7. Compatible Disk Drives

To record test results, you must have a printer. The printer generates a hardcopy of all automated test results and
are output in test record format. Some compatible printers are listed in Figure 2-8.
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HP 2225A ThinkJet
HP 2671G/2673A Thermal Printer
HP 9876A Thermal Line Printer

Figure 2-8. Compatible Printers

Step Attenuator: Some of the automated tests use a coaxial step attenuator. It can be either of these:

HP 8496A: manual
HP 8496G: programmable, use with HP 11713A attenuator driver as part of an automated system.

System Software Requirements
BASIC Operating System. The performance tests software requires HP BASIC versions 5.0 or higher.

Binaries and Drivers. The software also requires several binaries, code modules of computation, and I/O capa-
bilities. The required binaries (language extensions and drivers) are listed in the “To Load the Operating System
and Binaries” procedure located later in this section.

To Connect the Automated System

1. Make the connections as shown in Figure 2-9.

Controllor/
Digk Drive
ThinkJet Printer
HP 8711A
= Network Analyzer
e i
ress 700 ress 701
=i
- /L L o 5]
= \I HP-IB Cables gggnogg
_ “E B BEE
HP-IB Address 716
f——————————

Transmissiom

Type-N Cable

Figure 2-9. Automated System Connections
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2. Check that all the HP-IB addresses of the instruments are set as shown below.

Device HP-IB Address
Network Analyzer 16
Spectrum Analyzer 18
Disk.Drive 00
Printer 01

If you want a different address for any of the instruments other than those shown above, refer to the procedure

in “To Edit the Device Configuration,” located later in this section.

To Load the Operating System and Binaries

1. Insert the BASIC system disk into the disk drive and switch on the computer power.

This loads the BASIC operating system into the controller.

2. On the controller, type:

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

All binaries currently contained in memory are listed on the screen. Compare the binaries listed on the screen

to those listed below.

Language Extensions

Drivers

ERR
GRAPH
10

KBD
MAT
MS
CLOCK

CS80
HPIB

CRTA or CRTB (depends on CRT)

3. If any of the required binaries are missing, insert the Drivers disk (provided with the system) into the disk
drive. Load the Configure program by typing:

LOAD “CONFIGURE” (press to start the program)

By following the prompts, this program lets you select the necessary binary modules and loads them.

In Case of Difficulty

Refer to the HP BASIC user’s documentation for more comprehensive instructions on loading the operating

system and binaries.
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BACKING UP THE SOFTWARE PROGRAM

To protect the performance tests program, make a working copy of the program disk! You should maintain the
master program disk in a write-protected mode to keep it from being written to or initialized (destroyed).

Copy the master program disk using the instructions below, and then use the working copy to perform the tests.
If the working copy is damaged or lost, the master is always available.

To Initialize a Disk

A blank disk must be initialized before it can be copied to. You should initialize two disks: one to use as the
working copy of the program disk and one to use as the data disk. BASIC and the required binaries must be
loaded and running to initialize a disk. (See “To Load the Operating System and Binaries.”)

1. Insert a write—enabled blank disk into the disk drive. (In the write-enabled state, the sliding tab covers the
hole.) Then type:

INITIALIZE “:msus”

Where msus (mass storage unit specifier) is the address of the drive containing the disk to be initialized. The
initialization process takes approximately 60 seconds for each disk.
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To Copy to a Hard Disk or High Density Flexible Disk

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

1.

Insert the master program disk into the drive and look at a directory listing by typing:
CAT “:msus”

Where msus is the msus of the drive containing the master program disk.

If you are copying to a flexible disk, insert the initialized working disk into the second drive. Type:
COPY “filename:master msus” TO “filename:destination msus”

Where master msus is the msus of the disk drive containing the master performance disk and destination
msus is the msus of the flexible or hard disk drive containing the working storage media.

Perform step 2 for each file on the master program disk.
EXAMPLE: Your system includes:

¢ HP 9133H disk drive at HP-IB address 700
s floppy drive is unit 1
¢ hard disk is unit 0

(The hard disk can be configured as one large volume or several.)

To copy a file from the master program disk in the floppy drive to volume 3 of the hard disk, the copy com-
mand syntax would be:

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

To Copy from Flexible Disk to Flexible Disk

1.

2.

Insert the master disk into one drive and the initialized working disk into the other drive.
Type:
COPY “:sourcemsus” TO “:destinationmsus”

where sourcemsus is the msus of the drive containing the disk you want to copy, and destinationmsus is the
msus of the drive containing the initialized working disk.

EXAMPLE: Your system includes:

¢ HP 9122D dual disk drive at address 700
s master program disk in the left drive
» working disk in the right drive

The copy command syntax would be:
COPY “:,700,0” TO “:,700,1”
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LOADING AND RUNNING THE TEST SOFTWARE

The following procedures show you how to load the performance test software and interact with the program.
You must have the system connected via HP-IB with the corresponding addresses.

To Load the Test Software

1.

Set the msus (mass storage unit specifier) to the address of the drive containing the working copy of the
program disk by typing:

MSI “:, XXX, X (then press

For example: Your system mass storage is an HP 9122 dual disk drive. Insert the program disk into the left
drive and type:

MSI “:,700,0” (then press

This command sets the current msus to drive 0 of the mass storage device at HP-IB address 700.
Load the performance test program by typing:

LOAD “PERFTEST” (then press

During the initialization process, the program searches for the files MS_CONFG and DEV_CONFG at the
current MSUS. If these files are not present, an error is reported, and you will be given an opportunity to
create them.

. The test software also contains programs for testing the HP 86200A and 86201A RF detectors, so you are

asked to choose what device you want to test. Type 1, then press to select the HP 8711.
The first menu you see is the HP 8711 performance test main menu, shown below:

f1]— PERFORMANCE & ADJUSTMENT TESTS
REPORT GENERATOR
EDIT MASS STORAGE
EDIT DEVICE CONFIGURATION

To Edit Mass Storage

You do not need to enter this menu if you are using the default setup or you have already modified this portion
of the program and haven’t reconfigured the system. The default setup is shown below:

1.

disk drive is HP 9122

program disk in unit 0

data disk in unit 1

In the main menu, press the down arrow twice and the [[S€cecT | key once to select EDIT MASS STORAGE.

This menu allows you to establish in which drive the program and data files will reside.

VOLUME LABEL MSUS SRM DIRECTORY PATH
DATA DISK :,700,1
PROGRAM DISK :,700,0
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2. Type the msus of the mass storage medium on which the calibration data will be stored.
For example, your system consists of:

¢ HP 9836A and HP 9122D dual disk drive (HP-IB address 700)
¢ program disk in unit 0 of HP 9122D

¢ 5.25 inch floppy for calibration data storage

HP 9836A internal drive for calibration data disk

You would modify the DATA DISK MSUS column to read:
:INTERNAL 4,0

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

3. If you are using an SRM system, press [=].

A third column should appear on the screen entitled SRM DIRECTORY PATH. This column must contain
the directory path for the volume label, and the MSUS column must contain the remote MSUS (“:RE-
MOTE").

4. Press [-] to exit this column after editing.
5. Press when you are finished editing the mass storage menu.
The program returns to the HP 8711 performance test main menu.

To Edit the Device Configuration

‘You do not need to enter this menu if you are using the default setup or you have already modified the addresses
and haven’t reconfigured the system. The default address are shown below:

" Device Name Device Model Address
PRINTER HP2225A 701
POWER METER HP437/438 713
DUT HP8711 716
SPECTRUM ANALYZER HP8566 718
ATTN DRIVER HP11713A 728
FUNCTION GENERATOR HP8116A 712

1. Press the down arrow and the key to select DEVICE CONFIGURATION MENU.

This menu contains three columns, two of which are visible on the screen. Use the cursor control keys (left,

right, up, down) to select different parts of this menu. DO NOT EDIT COLUMN 1.
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2. If necessary, change the printer or power meter model number. IF you are using and HP 436 A power meter,

type HP436A with no spaces. The other four device models listed must remain unchanged for the tests to
run.

Press [~] to view column three.

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

If necessary, change the address on the instrument(s) to match the factory selected defaults. However, if this
is not possible, use this menu to edit the program’s addresses to match your equipment. When you exit this
menu, the changes you make are stored to file DEV_CONFG and are in effect the next time you run the
program. The file DEV_CONFG lists the instruments required for all the tests.

5. Press to return to the HP 8711 performance test main menu.

To Run the Performance Tests Program

1.

With the arrow at PERFORMANCE & ADJUSTMENT TESTS, press [ENTER | or [RETURN ] or :
enter the performance test menu. The program checks the analyzer’s serial number and the serial number
of the TEST_DATA file (if it exists):

e If the serial numbers match:, the program allows you to edit the report header information (date, your
name, report number, temperature, and humidity.

¢ If the serial numbers do not match, the program erases any existing TEST_DATA file and sets up anew
one. It allows you to edit the report header information.

Move the arrow pointer to the test you want to run by pressing the arrow keys. (The tests appear in the recom-

mended sequence.) Press

‘You can rerun tests as many times as necessary without repeating all of the previous menus. However, results
from the previous run will be overwritten.

To Recover from an Error

If an error is detected, it is reported to the user with an explanation of the error and the name of the subprogram
that detected the error. The error message screen also provides one or more softkeys.

1.

2. Press the

Press the oftkey to return you to the most recent major menu.

The program may respond slowly, especially if the analyzer is making a slow sweep. Be patient.

: softkey to repeat the routine which just detected the error.

Use this key when, for example, an HP-IB cable is missing and a device does not respond to the controller.
Connect the cable and press
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PRINTING PERFORMANCE TEST RESULTS

The program allows you to generate the test results in test record format. The test results can be displayed on
the analyzer screen or output to a printer.

1.

From the performance tests main menu, use the cursor keys to position the arrow to REPORT GENERATOR
and pres

To print the test results choose one of the following:

* If you want the results of all the tests printed, use the cursor key to position the arrow to ”Print All” and
press

¢ If you only want the results of one test printed, position the arrow to “Select One” and press
Move the arrow to the test you want printed results of and press :

Use the cursor keys to choose PRINTER (or CRT if you want the results displayed on the screen). Press

The program generates the test results and displays them in a performance test record format.
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2-5. SPURIOUS SIGNALS AUTOMATED PERFORMANCE TEST

In this procedure a spectrum analyzer measures the harmonics and other spurious signals that may appear in the
analyzer source output spectrum. To measure a harmonic of the fundamental frequency, the analyzer is tuned
to the fundamental frequency, a power measurement is made for reference, and then the spectrum analyzer is
tuned to the harmonic or spur and a measurement is made. The specifications and typical values the instrument

performance is tested against are listed below:

Harmonics specification:

300 kHz to 1 MHz: <-20 dBc
1 MHz to 1.3 GHz: <-30 dBc

Non-harmonic spurious typical characteristic:

<-30 dBc

To set up the equipment

The list below shows the equipment used in this test. You can use any equipment that meets the critical specifica-
tions (listed in the table of service test equipment in chapter 1). However, the procedure is based on the recom-

mended model or part number.

Warm-up time is 1 hour.

Equipment Recommended Model or HP Part Number
50 Ohm (std.) 75 Ohm (opt. 1IEC)

HP BASIC controller 9000 series 200/300 9000 series 200/300
(with BASIC 5.0 or higher)
Test software 08711-10009 08711-10009
Spectrum Analyzer 8566B 8566B
Test port cable 8120-4781 8120-4781
Minimum loss pad 11852B
BNC cable (for 10 MHz reference) 8120-1839 8120-1839
Disk drive 9122C/D 9122C/D
ThinkJet Printer 2225A 2225A
HP-IB Cables as needed
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Figure 2-10. Signal Purity Test Setup
1. Connect the equipment as shown in Figure 2~10.
2. Press on the analyzer.
To check the spurious signals

1. If you haven’t already done so, load the test software by following the procedure in “Loading and Running
the Test Software” located earlier in this section.

2. Select “Spurious Signals” from the performance tests main menu.

3. Select “ALL TESTS,” press and then any key to continue.
As the software program runs, the test results are saved in the controller RAM for a print-out.

4. 'When the tests are completed, the PASS/FAIL results are displayed on the controller screen.

5. Press: to return to the performance tests menu.

6. 1If you are not going to make anymore performance tests, print the test results to either the screen or to a
printer. Refer to “Printing Performance Test Results” earlier in this section.
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If the Analyzer Fails the Test
If the analyzer fails the test, suspect the fractional-N/reference assembly or the source assembly.

Non-harmonic spur performance is not a warranted specification, so failures are acceptable where the measured
value exceeds the typical values by a small amount. Spur performance may be improved by performing the
“Fractional-N VCO Adjustment” and “Fractional-N Spur Adjustment.”

If the harmonic test fails or the non-harmonic spurs are much worse than typical, refer to the “Troubleshooting”
chapter.
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2-6. DYNAMIC ACCURACY AUTOMATED PERFORMANCE TEST

Use this procedure to test the receiver’s ability to measure signals as they vary in amplitude over the specified
dynamic range. The power is varied from -10 to -80 dBm by inserting a step attenuator, with known attenuation
values, in the receiver path. At the beginning of the test, a reference is set at -20 dBm. This provides arepeatabil-
ity check when the -20 dBm input level is actually tested.

Since the receiver performance is being measured against the step attenuator, the actual attenuation values must
be known. You can obtain an HP 8496A/G with calibrated data at 30 MHz by ordering the HP 8496A/G option
H17. (This attenuator also meets requirements for use in performance tests for the HP 8752 and 8753 network
analyzers.) If you already have an HP 8496A/G, calibration can be obtained from Hewlett—Packard’s Loveland
Instrument Division Standards Laboratory:

Hewlett-Packard Company
Loveland Instrument Division
Standards Laboratory

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

The specifications the instrument performance is tested against are listed below:

Dynamic accuracy specification is the receiver’s accuracy versus input power level.
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To set up the equipment

The list below shows the equipment used in this test. You can use any equipment that meets the critical specifica-
tions (listed in the table of service test equipment in chapter 1). However, the procedure is based on the recom-
mended model or part number.

‘Warm-up time is 1 hour.

Note For 75-ohm systems, minimum loss attenuators, adapters, and 75 ohm cables are required.
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Equipment Recommended Model or HP Part Number

50 Ohm (std.) 75 Ohm (opt. 1EC)

HP BASIC controller HP 9000 200/300 HP 9000 200/300

(with BASIC 5.0 or higher)

Test software 08711-10009 08711-10009

Step Attenuator, 100 dB 8496A/G opt. 001, H17 8496A/G opt. 001, H17

Power meter 436A/437B/438A - 1436A/437B/438A

Power sensor 8482A 8483A, 8482A

Adapter type-N(m)/type~N(m) 1250-1475 1250-1475

Adapter type-N(f)/type-N(f) 85036-60014

Minimum loss pads 11852B (2)

Test port cables, S0 ohm (2) 8120-4781 8120-4781

Power splitter 11667A 11667A

Disk drive 9122C/D 9122C/D

ThinkJet Printer 2225A 2225A

Load 00909-60009 00909-60009
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Connect the equipment as shown in Figure 2-11 and press on the analyzer.

If you haven’t already done so, load the automated performance tests software as described in “Loading and
Running the Test Software” located earlier in this chapter.

Press the cursor keys to move the arrow pointer to the dynamic accuracy test and press
Press any key to continue to the power sensor cal factors menu.

Move the arrow pointer to the device you will use to input the power sensor calibration factors. Press

Read disk can only be selected if you are using a sensor for which you’ve already saved a calibration factor
table.

If you selected “Read Disk,” another menu appears that allows you to choose the serial number of a power
sensor that has an available calibration table. Move the arrow pointer to your choice and press

The program returns you to the power sensor calibration factors menu.

If you selected “Keyboard Entry/Edit”, a list of calibration frequencies are displayed on the controller
screen. Press and enter the calibration factor for the frequency at the top of the list. (The calibration
factors are taken from the label on your power sensor.) Press [ ENTER | or [RETURN ].

factor entry and repeat the action in the paragraph above
when you finish entering all the calibration factors.

a. Move the arrow pointer to the next calibrati
for the remaining calibration factors. Press :

to store the calibration factor data to disk. Enter the last five digits of the power sensor
serial number and press

If you DO NOT want the data stored to disk, press

Press any key to continue to the attenuation calibration factors menu. Move the arrow pointer to the device
you will use to input the attenuation calibration factors and press :

Read disk can only be selected if you are using an attenuator for which you’ve already saved a calibration
factor table.

If youselected “Read Disk,” another menu appears that allows you to choose the serial number of
tor that has an available calibration table. Move the arrow pointer to your choice and press

The program returns you to the attenuator calibration factors menu.
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ed “Keyboard Entry/Edit”, a list of attenuation values are displayed on the controller screen.
- and enter the calibration factor for the attenuation value at the top of the list. (The calibration
en from the calibration certificate data.) Press [ENTER | or [RETURN ].

a. Move the arrow pointer to the next calibration factor entry and repeat the action in the paragraph above
for the remaining calibration factors.

b. Press o store the calibration factor data to disk. Enter the last five digits of the attenuator serial
number and press .

If you DO NOT want the data stored to disk, press

11. Follow the prompts on the controller screen.
12. Connect the power sensor to the attenuator and press any key to continue.

13. Make the connections as shown in Figure 2-12 and press any key to continue.
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Figure 2-12. Measurement Setup for Dynamic Accuracy Test
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14. When the test is done, the program returns you to the performance test menu.

15. If you are not going to make anymore performance tests, print the test results to either the screen or to a
printer. Refer to “Printing Performance Test Results” located earlier in this chapter.

If the Analyzer Fails the Test

HP 8496G Causes Dynamic Accuracy Failure

Symptom and Cause

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

Section Used
Attenuation 1 2 3 4
10 20 40 40
10 X
20 X
30 X X
40 X
50 x X
60 X X
70 X X X
80 X
90 X X
100 X X X

Solution

Either get both 40 dB sections calibrated or change the software to access the proper 40 dB section. Note that
the 40 DB section used is not the section used in the HP 8752/3 software. To change the software, load the pro-
gram “dyn_accy” and EDIT “step_attn.” Instructions are provided in the code listing.

If the analyzer still fails the test, suspect the receiver or CPU assembly. Refer to “Switched Gain Correction
Adjustment,” and “B Amplitude Correction,” in the “Adjustments” chapter.

Spur problems may also cause this testto fail. Refer to “Fractional-N Spur Adjustment” and “LLO Power Correc-
tion Adjustment.”

2-40 Performance Tests



2-7. ABSOLUTE POWER ACCURACY AUTOMATED
PERFORMANCE TEST

Absolute power accuracy refers to the analyzer ’s receiver accuracy when making power measurements in broad-
band mode (B*). There are no warranted specifications for this characteristic, but values that reflect typical per-
formance are provided.

Use the automated test with the following procedure to check the analyzer’s power measurement accuracy. The
results indicate how well the analyzer was able to measure its own noise floor in the dynamic range test.

During the test, the controller sets the analyzer to 30 MHz and uses a power meter to accurately set the level
of an external source. This external source signal is then measured by the B* input. The measured value is the
average of all the points in the trace.

The typical power accuracy for 10 to 1300 MHz is graphed below:
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To set up the equipment

The list below shows the equipment used in this test. You can use any equipment that meets the critical specifica-
tions (listed in the table of service test equipment in chapter 1). However, the procedure is based on the recom-
mended model or part number.

‘Warm-up time is 1 hour.
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Equipment Recommended Model or HP Part Number
50 Ohm (std.) 75 Ohm (opt, 1EC)
HP BASIC controller 9000 series 200/300 9000 series 200/300
(with BASIC 5.0 or higher)
Test software 08711-10009 08711-10009
Signal generator 8116A 8116A
Power divider 11636A
75 ohm power splitter 11850D
Power meter 437B or 438A 437B or 438A
Power sensor 8482A 8483A
High sensitivity power sensor 8481D opt H70 8481D opt H70
50 MHz reference attenuator 11708A (p/o 8481D) 11708A (p/o 8481D)
Minimum loss pad 11852B
30 MHz bandpass filter 9135-0475 9135-0475
75 ohm termination 00909-60019
Step Attenuator, 100 dB 8496A/G opt. 001, H17 8496A/G opt. 001, H17
Attenuator switch driver (optional) 11713A 11713A
HP-IB cables (3 or 4) 10833A 10833A
Type-N cables (2) 8120-4781 8120-4781
Adapter type-N(m)/type-N(m) 1250-1475 1250-1528
Adapter, BNC(m) to N(f) 1250-0077 1250-0077
Adapter, type-N (f)/type-N (f) 1250-1472
Disk drive 9122C/D 9122C/D
ThinkJet Printer 2225A 2225A
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Figure 2-13. Setup for Absolute Power Accuracy
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1. Connect the equipment in one of the configurations shown in Figure 2-13, depending on the impedance of
the HP 8711 that you are testing. Do not connect the power sensor to the power divider or splitter yet, since
the power meter will be calibrated during the procedure.

2. If you haven’t already done so, load the test software by following the procedure in “Loading and Running
the Test Software” located earlier in this chapter.

3. Select “Absolute Power Accuracy” from the performance tests main menu.

4. The program will ask for the cal factors at 30 MHz for each power sensor. Notice that these are NOT the
reference cal factors for the sensors (which are at 50 MHz). You will be asked for these values later.

5. Follow the program’s instructions to complete the test.

If the Analyzer Fails the Test

Since the absolute power accuracy is not a warranted specification, failures where the measured value exceeds
the typical values by a small amount are acceptable. The performance may be improved by performing the “B*
Amplitude Correction” (see the Adjustments section of this manual).

If the power accuracy is much worse than typical, and it cannot be adjusted, there may be a problem with the
receiver. Refer to the Troubleshooting section of this manual.
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2-8. SYSTEM DIRECTIVITY AND PORT MATCH AUTOMATED
PERFORMANCE TEST

Directivity is a measure of a system’s ability to separate the incident and reflected signals. You can examine
directivity by measuring a calibration kit load. The load has a much better return loss than the system’s receiver
does, so any power detected from this measurement is assumed to be due to directivity error.

Port match indicates the impedance match of the test port. You can determine transmission port match by making
areflection measurement when a cable is connected between the reflection and transmission ports. You can de-
termine source match at the reflection port from reflection measurements of an open, short, and load.

The HP 8711 specifications for system directivity and port match apply after you have done a reflection calibra-
tion. The performance of an error—corrected system depends primarily on the quality of the calibration standards,
connector repeatability, system dynamic accuracy, and system noise and stability. Since error correction is a
mathematical function, verifying the calibration kit and these system characteristics is sufficient to ensure that
the corrected directivity and port match specifications are met. Note that the performance of the uncorrected
hardware does not affect the accuracy of the corrected system, although it will affect the stability.

You should have your calibration kit(s) recertified at least once a year to verify that they still meet their specifica-
tions. System dynamic accuracy and noise floor are tested as part of the performance tests. No other test is re-
quired or provided to verify the user corrected directivity and port match.

The analyzer also has a default calibration available. This test checks the performance of the instrument with
the default correction on. This is a non-warranted supplemental characteristic; it is not a specification.

System directivity typical characteristic:
30 dB (default correction)

Port match typical characteristics:
20 dB: Transmission Port
14 dB: Reflection Port

To set up the equipment

The list below shows the equipment used in this test. The HP 85032B (for 50 ohm analyzers) or the HP 85036B
(for 75 ohm systems) must be used.

‘Warm-up time is 1 hour.
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Equipment Recommended Model or HP Part Number
50 Ohm (std.) 75 Ohm (opt. 1EC)
HP BASIC controller 9000 series 200/300 9000 series 200/3000
(with BASIC 5.0 or higher)
Test software 08711-10009 08711-10009
Type-N calibration kits 85032B 85036B
Type-N test port cable 8120-4781 8120-2408
Disk drive 9122C/D 9122C/D
HP-IB cables (2) 10833A/B/C 10833A/B/C
ThinkJet Printer 2225A 2225A
Controller/
Disk Drive
ThinkJet Printer
HP 8711A
Notwork Analyzer
HP-IB
Address 701
HP-IB Cables
HP -IB Address 716 0

Load Open Short

Figure 2-14. Setup for System Directivity Test

1. Set up the equipment as shown in Figure 2-14.

2. Load the testsoftware by following the procedure in “Loading and Running the Test Software” located earli-
er in this chapter.

3. Select “Directivity and Port Match” from the performance tests main menu.
4. Make a reflection measurement calibration by following the prompts on the analyzer screen.

5. Connect the type-N cable to the REFLECTION port. Follow the prompts to perform another reflection cal-
ibration at the end of the cable, using the female cal kit devices.
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6. When prompted, connect the type-N cable between the REFLECTION and TRANSMISSION ports as
shown in Figure 2-15.

The analyzer measures the transmission port match and then stores the test data to a disk.

Controller/
Disk Drive

ThinkJet Printer

HP 8711A
Network Analyzer
= HP-IB HP-IB
5___ Address 700 Address 701 e e—_
_————
e <: HP—IB Cables

HP-IB Address 716 [

Figure 2-15. Setup for Measuring a Thru Cable

7. To print the test results in a test record format, refer to the procedure in “Printing Performance Test Results”
located earlier in this section.

If the Analyzer Fails the Test

If the analyzer fails the test, examine the connectors of the analyzer test ports, cables, and calibration kit devices.
Directivity problems are most likely caused by a faulty default calibration, standard load device, test port con-
nector, or receiver assembly.

Clean all the connectors and repeat the test.

Using a different calibration kit, perform the “Reflection Correction Adjustment” procedure in the “Adjust-
ments” chapter. If you use the same calibration devices to do both the adjustment and this test, you will only
be making a repeatability measurement.
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CALCULATION WORKSHEET
FOR 5092 STANDARD INSTRUMENTS

Figure 2-16. Dynamic Range: Compression Test

(Narrowband)
(a) (b) (©)
Attenuation Value (dB) Input Leve! +10 dBm
Frequency enuation Valu c I
0 ompression
/ (>0) Measured Value (dB) 2t + 10 dBm
300 kHz
20 MHz
400 MHz
800 MHz
1.0 GHz
1.3 GHz
Figure 2—-17. Power Range and Flatness Test
FOR 502 STANDARD
Nominal Measured Power at CW Frequencies
Power | 300kHz | 10MHz | 50 MHz | 100MHz [ 500MHz [ 1GHz [ 1.3 GHz
+16 dBm Footnote 1
+7 dBm
0 dBm

1. Set power to +13 dBm for 1.3 GHz measurement.

Figure 2—18. Power Range and Flatness Worst Case Values

FOR 5082 STANDARD
Maximum Power Minimum Power Test Results
Nominal Power (dBm) (dBm) Max-Min (dB)
+16 dBm
+7 dBm
0dBm
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Figure 2-19. Broadband Frequency Response
FOR 502 STANDARD
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CALCULATION WORKSHEET

FOR 5022 OPTION 1E1 INSTRUMENTS

Figure 2—-16. Dynamic Range: Compression Test

(Narrowband)
(a) (b) ©
E Attenuation Value (dB) Input Level +10 dBm
requency (>0) Measured Value (dB) i‘:Tﬁ':?BI:‘"
300 kHz
20 MHz
400 MHz
800 MHz
1.0 GHz
1.3 GHz
Figure 2—17. Power Range and Flatness Test
FOR 502 OPTION 1E1
Nominal Measured Power at CW Frequencies
Power 300 kHz 10 MHz 50 MHz 100 MHz | 500 MHz 1 GHz 1.3 GHz
+13 dBm Footnote 1
+7 dBm
0dBm
-202 dBm
-602 dBm

1. Set power to +10 dBm for 1.3 GHz measurement.
2. With an HP 8481D power sensor.

Figure 2—18. Power Range and Flatness Worst Case Values
FOR 502 OPTION 1E1
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Figure 2—-19. Broadband Frequency Response
FOR 5052 OPTION 1E1
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CALCULATION WORKSHEET
FOR 752 STANDARD INSTRUMENTS

Figure 2-16. Dynamic Range: Compression Test

(Narrowband)
(@ (b) (©)
Attenuation Value (dB) Input Level +7 dBm
Frequency enuaton u Co
0 mpression
(>0) Measured Value (dB) at+ 7 dBm
300 kHz
20 MHz
400 MHz
800 MHz
1.0 GHz
1.3GHz
Figure 2—17. Power Range and Flatness Test
FOR 7522 STANDARD
Nominal Measured Power at CW Frequencies
Power | 300kHz | 10MHz | 50 MHz | 100MHz | 500 MHz | 1GHz | 1.3 GHz
+13 dBm Footnote 1
+6 dBm
0 dBm

1. Set power to +10 dBm for 1.3 GHz measurement

Figure 2--18. Power Range and Flatness Worst Case Values
FOR 750 STANDARD

o power | Vg T | Mg | dnehias
+13 dBm
+6 dBm
0 dBm
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Figure 2-19. Broadband Frequency Response

FOR 7582 STANDARD
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CALCULATION WORKSHEET
FOR 75Q OPTION 1E1 INSTRUMENTS

Figure 2—-16. Dynamic Range: Compression Test
(Narrowband)

() (b) (c)

Input Level +7 dBm
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Figure 2—-17. Power Range and Flatness Test
FOR 752 OPTION 1E1

Nominal Measured Power at CW Frequencies

Power 300kHz | 10MHz | S50 MHz | 100 MHz | 500 MHz | 1 GHz 1.3 GHz

+10 dBm Footnote 1

+6 dBm

0 dBm

-202dBm

-20° dBm

11852B
Loss

-60%4dBm
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. Set power to +7 dBm for 1.3 GHz measurement

. HP 8483A sensor reading.

HP 8481D power sensor reading.

. HP 8481D power sensor reading.

HP 8481D power sensor reading. Corrected for HP 11852B loss.

el S T I - B
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Figure 2—18. Power Range and Flatness Worst Case Values
FOR 7582 OPTION 1E1
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Figure 2—-19. Broadband Frequency Response
FOR 7582 OPTION 1E1
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HP 8711A Test Record ( 1 of 4)

Test Facility Report Number

Date

Customer

Tested by
Model Ambient temperature °C
Serial Number Relative humidity %
Options Line frequency Hz (nominal)
Calibration Constants Revision
Special Notes

HP 8711A Test Record (2 of 4)
Model Report Number Date

Test Equipment Used

Model Number Traco Number Cal Due Date
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502 STANDARD
HP 8711A Test Record (3 of 4)

Serial Number: Report Number: Date:
No. | TestDescription | T | Meisiet | spenioon | Uncorimiy’
2-1. |Frequency Range and
Accuracy
Frequencies
300 kHz 299.9985 kHz 300.0015 kHz +0.0015 kHz
1 MHz 0.989995 MHz 1.000005 MHz +0.000002 MHz
5 MHz 4.999975 MHz 5.000025 MHz +0.000007 MHz
10 MHz 9.999950 MHz 10.000050 MHz +0.000011 MHz
50 MHz 49.99975 MHz 50.00025 MHz +0.000064 MHz
100 MHz 99.99950 MHz 100.0005 MHz +0.000127 MHz
500 MHz 499.9975 MHz 500.0025 MHz +0.000632 MHz
1000 MHz 999.9950 MHz 1000.0050 MHz +0.001260 MHz
1300 MHz 1299.9935 MHz 1300.0065 MHz +0.001586 MHz
2-2. |Dynamic Range
Compression
+10 dBm 0.8dB =0.26 dB
Noise Floor
Narrowband Mode:
300 kHz to 5 MHz -50 dBm +0.10dB
5MHz to 1.3 GHz -80 dBm +0.80 dB
Broadband Mode:
10 MHz to 1.3 GHz -50 dBm +2.00dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test bad data measured on an HP
8753 system with full 2-port calibration.
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502 STANDARD

HP 8711A Test Record (4 of 4)

Serial Number: Report Number: Date:
No. | Testbescription | ISR | Mnecuke: | spemtioation | Uneoriny
2-3. |Power Range and Flatness

Power = +16 dBm 2.0dB +0.11dB

max.

min.

Power = +7.0 dBm 2.0dB +0.11dB

max,

min.

Power = 0 dBm 2.0dB +0.11dB

max.

min.

Power Hole Check

Power = +13 dBm Pass/Fail 20dB +0.12dB

Power = 0 dBm Pass/Fail 2.0dB +0.11dB
2-4. |Broadband Frequency

Response (Typical Response)

Maximum value +0.5dB +0.11dB

Minimum value -05dB +0.11dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP

8753 system with full 2-port calibration.

2-60 Performance Tests




502 OPTION 1E1
HP 8711A Test Record (3 of 4)

Serial Number: Report Number: Date:
L:st Test Description sp"e'é}:i'c';'t'."on Mesulty. s:‘ei’gﬂmn T’ia;::::::&qt
2-1. |Frequency Range and
Accuracy
Frequencies
300 kHz 299.9985 kHz 300.0015 kHz +0.0015 kHz
1 MHz 0.999995 MHz 1.000005 MHz +0.000002 MHz
5 MHz 4.999975 MHz 5.000025 MHz +0.000007 MHz
10 MHz 9.999950 MHz 10.000050 MHz | £0.000011 MH2z
50 MHz 49.99975 MHz 50.00025 MHz +0.000064 MHz
100 MHz 99.99950 MHz 100.0005 MHz +0.000127 MHz
500 MHz 499.9975 MHz 500.0025 MHz +0.000632 MHz
1000 MHz 999,9950 MHz 1000.0050 MHz +0.001260 MHz
1300 MHz 1299.9935 MHz 1300.0065 MHz +0.001586 MHz
2-2. |Dynamic Range
Compression
+10dBm 0.8dB +0.26 dB
Noise Floor
Narrowband Mode:
300 kHz to 5 MHz -50 dBm +0.10dB
5MHzto 1.3 GHz -80 dBm +0.80 dB
Broadband Mode:
10 MHzto 1.3 GHz -50 dBm +2.00dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP
8753 system with full 2-port calibration.
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50 OPTION 1E1
HP 8711A Test Record (4 of 4)

Serlal Number: Report Number: Date:
Test . Minimum Measured Maximum Measurement
No. Test Description Specification Results Specification | Uncertainty’

2-3. |Power Range and Flatness

Power = +13 dBm 4.0dB +0.12dB

max.

min.
Power = +7.0 dBm 4.0dB +0.11dB

max.

min.
Power = 0 dBm 4.0dB +0.11dB

max.

min.
Power = -20 dBm 4.0dB +0.12dB

max.

min.
Power = -60 dBm 4,0dB +0.13dB

max.

min.

Power Hole Check
Power = +10 dBm Pass/Fail 40dB +0.11dB
Power = -60 dBm Pass/Fail 4.0dB +0.13dB

2-4. |Broadband Frequency
Response (Typical Response)

Maximum value +0.5dB *0.11dB
Minimum value -0.6dB +0.11 dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP
8753 system with full 2-port calibration.

2-62 Performance Toests




75Q2 STANDARD
HP 8711A Test Record (3 of 4)

Serlal Number: Report Number: Date:
No. | Test Description Sp“;:?i:‘mtlnm Neaue. S[I)“e?:ﬁ?;:ttl‘:)n ﬂ?;mé'}'
2-1. |Frequency Range and
Accuracy
Frequencies
300 kHz 299.9985 kHz 300.0015 kHz +0.0015 kHz
1 MHz 0.999995 MHz 1.000005 MHz +0.000002 MHz
5 MHz 4,999975 MHz 5.000025 MHz +0.000007 MHz
10 MHz 9.999950 MHz 10.000050 MHz +0.000011 MHz
50 MHz 49.99975 MHz 50.00025 MHz +0.000064 MHz
100 MHz 99.99950 MHz 100.0005 MHz +0.000127 MHz
500 MHz 499.9975 MHz 500.0025 MHz +0.000632 MHz
1000 MHz 999.9950 MHz 1000.0050 MHz +0.001260 MHz
1300 MHz 1299.9935 MHz 1300.0065 MHz +0.001586 MHz
2-2. |Dynamic Range
Compression
+7 dBm 0.8 dB +0.24 dB
Noise Floor
Narrowband Mode:
300 kHz to 5 MHz -47 dBm *=0.10dB
5 MHz to 1.3 GHz =77 dBm *0.57 dB
Broadband Mode:
10 MHzto 1.3 GHz -47 dBm *1,70dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP
8753 system with full 2-port calibration.
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75Q STANDARD

HP 8711A Test Record (4 of 4)

Serial Number: Report Number: Date:
Nor | TestDescription s:nelc::;?;:trron o S;neﬁ:::‘:t?:m ﬂ?;:::i?:;qt
2-3. |Power Range and Flatness
Power = +13dBm 3.0dB +0.21 dB
max.
min.
Power = +6.0 dBm 3.0dB +0.21dB
max.
min.
Power = 0 dBm 3.0dB +0.21 dB
max.
min.
Power Hole Check
Power = +10 dBm Pass/Fail 3.0dB +0.21 dB
Power = 0 dBm Pass/Fail 3.0dB +0.21 dB
2-4. |Broadband Frequency
Response (Typical Response)
Maximum value +0.5dB +0.11dB
Minimum value ~-0.5dB +0.11dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP

8753 system with full 2-port calibration.
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7592 OPTION 1E1
HP 8711A Test Record (3 of 4)

Serial Number: Report Number: Date:
No. | Test Description S:‘eg‘h!m:ﬂn:m Meoutte. S;ne?:)l(fj:::tll?:n ﬂ?ose:::i':;qt
2-1. | Frequency Range and
Accuracy
Frequencies
300 kHz 299.9985 kHz 300.0015 kHz +0.0015 kHz
1 MHz 0.999995 MHz 1.000005 MHz +0.000002 MHz
5 MHz 4.999975 MHz 5.000025 MHz +0.000007 MHz
10 MHz 9.999950 MHz 10.000050 MHz +0.000011 MHz
50 MHz 49.99975 MHz 50.00025 MHz +0.000064 MHz
100 MHz 99.99950 MHz 100.0005 MHz +0.000127 MHz
500 MHz 499.9975 MHz §00.0025 MHz +0.000632 MHz
1000 MHz 999.9950 MHz 1000.0050 MHz +0.001260 MHz
1300 MHz 1299.9935 MHz 1300.0065 MHz | £0.001586 MHz
2-2. |Dynamic Range
Compression
At +7 dBm 0.8 dB +0.24 dB
Noise Floor
Narrowband Mode:
300 kHz to 5 MHz -47 dBm +0.10dB
5MHz to 1.3 GHz -77 dBm +0.57 dB
Broadband Mode:
10 MHzto 1.3 GHz -47 dBm +1.70dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP
8753 system with full 2-port calibration.
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752 OPTION 1E1

Test Record (4 of 4)

Serial Number: Report Number: Date:
No. | Testbescription | GIUNIMIE | Meesune. | speciioation | Uncertainty’
2-3. |Power Range and Flathess

Power = +10 dBm 40dB *0.21dB

max.

min.

Power = +6.0 dBm 4.0dB +0.21dB

max.

min.

Power = 0 dBm 4,0dB +0.21dB

max.

min.

Power = -20 dBm 40dB +0.21dB

max,

min.

Power = -60 dBm 4.0dB *0.12dB

max.

min.

Power Hole Check

Power = +7 dBm Pass/Fail 40dB +0.21dB

Power = -60 dBm Pass/Fail 4.0dB +0.12dB
2-4. |Broadband Frequency

Response (Typical Response)

Maximum value +0.5dB +0.11dB

Minimum value -0.5dB =0.11 dB

1. Using the equipment and procedures documented in this manual. Assumes 20 dB attenuator used in compression test had data measured on an HP
8753 system with full 2-port calibration.
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Adjustments

This chapter contains procedures that show you how to adjust the HP 8711. You need an external controller for
running three of the adjustments, but the remaining adjustments are accessed through the analyzer’s service me-
nus,

Refer to “Post-Repair Procedures” in the “Replaceable Parts” chapter to determine what adjustment procedures
you need to do when a particular part has been replaced.

‘You should perform the adjustment procedures in the order given.

Adjustment Description

Fractional-N VCO Adjustment

Fractional-N Spur Adjustment (Requires controller)
Frequency Accuracy Adjustment

Serial Number (Requires controller)

LO Power Correction

Switched Gain Correction

External Detector Corection

Aux Input Correction

Source Power (ALC) Correction

B Amplitude Correction

Transmission (B/R) Correction

Reflection (One Port) Correction

R* Amplitude Correction

R* Frequency Response Correction

B* Amplitude Correction (Requires controller)
Storing and Recalling Correction Constants

Firmware Adjustments

When you switch on the analyzer power, the HP 8711 copies the current correction constants from the CPU
EPROM into a RAM buffer. When you run adjustment tests, the analyzer generates correction constants and
saves them to the RAM buffer only (they are erased if the power is switched off). To transfer the newly generated
correction constants from the RAM to the EPROM, perform the “Storing and Recalling Correction Constants”
procedure in this chapter.

You can also use the procedure in “Storing and Recalling Correction Constants” to make a copy of the correction
constants, so you can quickly restore the adjustment data if you replace the CPU board or update firmware.
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%en you are pf:rforming the adjustment procedures, you should store the correction constants to a disk file
penodw'ully. This allows you to restore data quickly in case you need to switch off the analyzer power before
completing the adjustments.
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FRACTIONAL-N VCO ADJUSTMENT

This procedure shows you how to adjust the frequency of the fractional-N VCO on the A3 frac-N/reference
assembly.

Caution Place the analyzer on an anti-static mat and wear a connecting wrist strap when making this

‘ adjustment.

Equipment Recommended Model or Part Number
50 ohm (std) 75 ohm (opt. 1EC)
Service extender board |part of service kit, part of service kit,
08711-60010 08711-60010
Digital voltmeter any ' any

1. Switch off the instrument power. Remove the front panel by following these steps and referring to
Figure 3-1:

a. Remove the trim strip from the handles.
b. Remove the four #10 torx screws attaching each handle to the instrument.
c. Pull the analyzer toward you to extend about two inches over the table top.

d. Grasp and pull the front panel with two hands: one on the top-middle of the panel, and the other on the
bottom-middle of the panel. Disconnect the front panel ribbon cable.

e. Remove the two #15 torx screws attaching the handle plate on the ritght side.

Frac-N board Front panel
assembly ribbon cable

Handle plate screws Trim st
(on each handle) sgr';‘ws' ’;’n q
handles

(on each handle)

Figure 3-1. Removing the Handles and Front Panel
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2. To setup the service extender board for adjusting the frac-N board, follow these steps:

a. Remove the backplane cover from the rear panel of the analyzer by lifting up on the tab and sliding the
cover towatd the power cord receptacle.

b. Attach the service extender board by reversing step (a) with the lower extender board assembly.
¢. Place an antistatic mat on top of the analyzer.

d. Remove the two SMB cables from the frac-N/reference assembly. Remove the nut on the rear panel EXT
REF BNC connector.

€. Use the handle to pull the board assembly out of the analyzer. Attach the frac-N/reference assembly back-
plane connector to the upper extender board.

f. Reconnect the SMB cables.

3. Switch on the analyzer power. Press [ PRESET | [Frea |

4. Measure the voltage at TP11 on the frac~N board (see Figure 3-2 for the location).

VCO ADJ
TP L162

\ /
SRE — 7

Figure 3-2. TP11 and L162 for Frac-N VCO Adjustment

5. Useanonconductive tool to adjust L162 (see Figure 3-2) until TP11 reads -1.17 +£0.03 volts. Remove the
adjustment tool and check that the voltage doesn’t change.

6. If you ARE going to make the frac-N spur adjustment, continue to that procedure without changing the
equipment setup. If you ARE NOT going to make the frac-N spur adjustment, reassemble the analyzer.
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FRACTIONAL-N SPUR ADJUSTMENT

This adjustment minimizes the spurs caused by the analog phase interpolators (APIs) on the frac-N board. An
external controller sets the source output frequencies on the HP 8711 and sets up the spectrum analyzer to mea-
sure the spur. Then you adjust potentiometers to minimize the spur.

Equipment Recommended Model or Part Number
50 ohm (std) 75 ohm (opt. 1IEC)

HP BASIC controller |HP 9000 series HP 9000 series

w/BASIC 5.0 or higher {200/300 200/300

Test software 08711-10009 08711-10009

Spectrum Analyzer 8566B 8566B

Test port cable 8120-4781 8120-4781

Minimum loss pad 11852B

Service extender board |p/o service kit, p/o service kit,
08711-60010 08711-60010

Note Before performing this adjustment

‘ Check the voltage at A3TP11 as described in the previous adjustment (“fractional-N VCO adjust-
ment, steps 3 through 5) and adjust as required.

1. If ybu already have the frac-N board assembly out of the analyzer and attached to the service board extender,
continue with step 4. If not, continue with the next step.

2. Switch off the instrument power. Remove the front panel by following these steps and referring to
Figure 3-3:

a. Remove the trim strip from the handles.
b. Remove the four #10 torx screws attaching each handle to the instrument.
c. Pull the analyzer toward you to extend about two inches over the table-top.

d. Grasp and pull the front panel with two hands: one on the top-middle of the panel, and the other on the
bottom-middle of the panel. Disconnect the front panel ribbon cable.

e. Remove the two #15 torx screws attaching the handle plate on the right side.
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Frac-N board Front panel
assembly ribbon cable

N

Handle plate screws
(on each handle)

Trim strip,
screws, and
handles

(on each handle)

Figure 3-3. Removing the Handles and Front Panel
3. To setup the service extender board for adjusting the frac-N board, follow these steps:

a. Remove the backplane cover from the rear panel of the analyzer by lifting up on the tab and sliding the
cover toward the power cord receptacle.

b. Attach the service extender board by reversing step (a) with the lower extender board.
c. Place an antistatic mat on top of the analyzer.

d. Remove the two SMB cables from the frac-N/reference assembly. Remove the nut on the rear panel EXT
REF BNC connector.

€. Use the handle to pull the board assembly out of the analyzer. Attach the frac-N/reference assembly back-
plane connector to the upper extender board.

f. Reconnect the SMB cables.

4. Connect the equipment as shown in Figure 3-4.
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Figure 3-4. Setup for Frac-N Spur Adjustments

Load and run the test software by following the procedure in “Loading and Running the Test Software” in
the “Performance Tests” chapter of this manual.

Select “Fractional-N Adjustments” from the performance tests main menu.

The program asks if you want to use the default test frequencies.

e Ifyoureply “Y”, the program tests the fractional-N VCO frequencies of 37 MHz, 45 MHz, and 56 MHz.
This is suitable in most cases.

e If youreply “N”, you can enter any three frequencies between 30 MHz and 60 MHz. This allows you
to test specific frequencies where you may have found problems during the spurious signals adjustment.

For each API adjustment, the program shows spurs three times, once for each frac-N VCO frequency. To
minimize the spur, adjust the potentiometer shown in Figure 3-5.
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Figure 3-5. APl and 100 kHz Adjustments

9. After the API adjustment, the program prompts you to adjust for the 100 kHz spur at a single frequency.
The controller displays a message, telling you the adjustment is completed.

10. Insert the frac-N board back into the analyzer (don’t reassemble the instrument completely yet). Run the
API and 100 kHz spurs test (part of the Spurious Signal performance test). The spur performance of the
fractional-N board may change significantly when you reinstall the assembly in the analyzer. If the perfor-
mance deteriorates significantly, you may wish to repeat the adjustment.

11. If you do not need to repeat the API and 100 kHz spurs adjustment, remove the extender board and reas-
semble the instrument.
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FREQUENCY ACCURACY ADJUSTMENT

In this procedure you adjust the frequency accuracy of the analyzer’s source by adjusting the 10 MHz internal
reference clock.

Equipment Recommended Model or Part Number
50 ohm (std) 75 ohm (opt. 1EC)
Frequency counter 5342A 5342A
BNC cable 8120-1839 8120-1839
Minimum loss pad 11852B
Adapter, type-N(m) to BNC(f) |1250-0780 1250-0780

1. Connect the equipment as shown in Figure 3-6.

HP 8711A
Notwork Analyzer

Frequency Counter

|

BNC Input Reflection | =
For 7552 Analyzers only
Minimum Loss Pad
’ - ‘
Adapter
Type—N (m) to
L BNC Cable BNC ()

Figure 3-6. Setup for Frequency Accuracy Adjustment

2. Set the frequency counter input switches to the “10 Hz —~ 500 MHz” and 50 ohm positions.

3. On the analyzer, press [ PRESET | [TFrea’] If the frequency counter reading is 500 MHz
=+ 2500 Hz, you do not need to make this adjustment. However, you can still make this adjustment to im-
prove the frequency accuracy.

4. To proceed with the adjustment, disconnect the frequency counter and adapter(s) from the RF OUT
Connector.
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5. Remove the handles and front panel by following these steps and referring to Figure 3-7.
a. Remove the trim strip from the handles.
b. Remove the screws attaching each handle to the instrument.
c. Pull the analyzer toward you to extend about two inches over the table-top.

d. Grasp and pull the front panel with two hands: one on the top-middle of the panel, and the other on the
bottom-middle of the panel. Disconnect the front panel ribbon cable.

Frac-N board Front panel
assembly ribbon cable

@

o o e ®

Handle plate screws
(on each handle)

Trim strip,
screws, and
handles

(on each handle)

Figure 3-7. Removing the Handles and Front Panel
6. Reconnect the frequency counter and adapter(s) to the RF OUT connector.

7. To obtain a counter reading of 500 MHz +2500 Hz or better, adjust R1 on the frac-N/reference assembly
(accessible through a hole in shield between J1 and J3).

8. Reassemble the analyzer.
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SET SERIAL NUMBER ADJUSTMENT

This procedure shows you how to store the analyzer’s serial number in the CPU EPROM. You should perform
this procedure whenever you replace the CPU board.

You can only perform this procedure over HP-IB, so an HP BASIC controller (either external or IBASIC) is
required.

Note Where XXXXXXXXXX appears below, replace those characters with the serial number of your
analyzer but maintain the leading and following apostrophes (both are ASCII character 39). For
example, if the serial number of your analyzer is 1234A56789, the HP BASIC line of code would
be

OUPUT 716;“DIAG:SNUM ’1234A56789° ”

1. Write down the 10-character serial number, exactly as shown on the analyzer rear panel label.

2. Use one of the following BASIC commands to set the serial number. Replace the XXXXXXXXXX in the
command with your analyzer’s serial number.

* If you are using HP BASIC from an external controller, enter:

OUTPUT 716;”"DIAG:SNUM *XXXXXXXXXX"” (and press

On the analyzer, press

This assumes that the HP 8711 is at address of 16 and the HP-IB is at 7. If not, either use the analyzer’s actual
address, or change the analyzer’s address to 16.

» If you are using IBASIC:
Press [SYSTEM OPTIONS] ;

If you have a DIN keyboard, enter the following:
10 OUTPUT 800;”DIAG:SNUM "XXXXXXXXXX"” (and press
20 END (and press

If you don’thave a DIN keyboard, use the front panel knob and
character of the commands above.

Press

to verify that you correctly installed the serial number.

3. Press
The serial number is displayed in the dialogue box.
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In Case of Difficulty

If the analyzer displays an error message that tells you the serial number has the wrong format, check the rear
panel serial number tag again and verify that you have the correct serial number.

If the analyzer displays an error message that tells you “Serial number already set,” that means a serial number
is already installed on that CPU board. Contact your nearest HP service center for instructions.
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LO POWER CORRECTION ADJUSTMENT

This procedure shows you how to set the DAC (digital to analog converter) that controls the LO power level.
By setting the LO power, you are optimizing the mixer performance for spurs versus stability (minimal drift).

The analyzer measures the narrowband B input at a CW frequency of 1.0 GHz with the LO power DAC at its
maximum value. Then you reduce the DAC value until the trace level drops 0.2 dB.

If you press the key during this adjustment, the analyzer will abort the test.

Equipment Recommended HP Part Number
50 ohm (std) 75 ohm (opt. 1EC)
Type-N cable 8120-4781 8120-2408

1. Connect a cable from the REFLECTION port to the TRANSMISSION port.

2. Press [Preser] [Svememoenon ]

The analyzer autoscales the display to 0.1 dB/division. It’s normal for the trace to show some noise (up to
1 division peak-to-peak).

At the start of the adjustment test, the analyzer checks that the nominal power level is correct. If the power
is not correct, the analyzer aborts the test and displays a “FAILED” message. This failure is usually caused
by a faulty through cable.

3. Usethe down arrow key or the front panel knob to decrease the DAC value until the trace level drops about
0.2 dB (2 divisions). Typically this will be at DAC values below 50.

If the trace level drops less than 0.2 dB at one DAC value, but more than 0.2 dB at the next DAC value,
choose the higher DAC number.

The 8711 presets when the test is done.

5. Ifyouare NOT going to make any more adjustments, finish with the procedure titled “To Permanently Store
CCs in the Analyzer,” part of ”Storing and Recalling CC,” at the end of this chapter..

6. If you ARE going to make more adjustments, save the correction constant data that you’ve generated so far.
tted disk into the internal disk drive. Press
This creates a file (or writes over an existing file) with the name “CC_data.”.
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SWITCHED GAIN CORRECTION ADJUSTMENT

In this procedure, the HP 8711 sets the gain for each analyzer input. The HP 8711 can apply different gains to
theR, A, and B input signals to make sure that the signal is in the correct range for proper ADC (analog to digital
converter) operation.

If you press thy

key during this adjustment, the analyzer will abort the test.

Caution Place the analyzer on an anti-static matand wear a connecting wrist strap when making this

' adjustment,

Equipment Recommended Model or Part Number
50 ohm (std) 75 ohm (opt. 1EC)
Type-N cable HP p/n 8120-4781 HP p/n 8120-2408
30 dB attenuator, SMA | HP 8493A opt. 030 HP 8493A opt. 030
Cable, HP p/n 08360-20105 HP p/n 08360-20105
SMA(m)-SMA(m)

1. Remove the handles and front panel.
a. Remove the trim strip on the side of the handles.
b. Remove the screws that attach the handles to the analyzer frame.
c. Pull the analyzer toward you to extend about two inches over the tabletop.

d. Grasp and pull the front panel with two hands: one on the top—middle of the panel, and the other on the
bottom-middle of the panel.

(You can disconnect the front panel ribbon cable to move the front panel out of the way, but you need
to reconnect it later so you can press the necessary softkeys for the test.)

2. Press [Emworman ]

3. Disconnect the SMA cable between the source (A4J4) and receiver (A5J3) on the far right.

4. Connect a 30 dB attenuator and another SMA cable between the source (A4J4) and receiver (ASJ3), as
shown in Figure 3-8.
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10.

11.

12.

Type-N Cable

Figure 3-8. Setup for Switched Gain Correction

Connect a type-N cable between the REFLECTION and TRANSMISSION ports, as shown in Figure 3-8.

: (top softkey). The analyzer adjusts switched gain for the B and R inputs.

‘When the prompt appears in the dialogue box, disconnect the type-N cable between the REFLECTION and
TRANSMISSION ports.

Press

(top softkey). The analyzer adjusts switched gain for the A input.

If the analyzer fails the adjustment test, resulting in a warning message, check the cable setup and rerun the
test.

After the test is done, remove the 30 dB attenuator and put the original SMA cable back.
The analyzer presets after the test is done.
Reassembile the front panel and handles.

If you are NOT going to make any more adjustments, finish with the procedure titled "To Permanently Store
CCs in the Analyzer,” part of “Storing and Recalling CCs™ at the end of this chapter.

If you ARE going to make more adjustments, save the correction constant data that
Insert a formatted disk into the internal disk drive. Press [ SYSTEMOPTiONS | :Servix
This creates a file (or writes over an existing file) with the name “CC data.”.
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EXTERNAL DETECTOR CORRECTION ADJUSTMENT

This procedure shows you how to generate correction constants for the receiver to make external detector or
internal broadband measurements. Perform this test whether or not you plan to use external detectors. The exter-
nal detectors (HP 86200A and HP 86201A) convert the detected power level into voltages. These voltages are
then routed to the receiver through the X and Y external detector inputs on the rear panel of the HP 8711.

If you press the key during this adjustment, the analyzer will abort the test.
Equipment Recommended Model or Part Number
Detector input adapter (part of HP 8711 service kit)
Dual output DC power supply HP 6234A or 6205C
Voltmeter Any

1. Press [Svemwormoe ]

2. Atach the detector adapter to the X detector input, and connect the wires together.

This supplies zero volts between pins D (rcd connector, V+) and C (black connector, V-)of the detector con-
nector.

Press

3. When the prompt is displayed in the dialogue box, disconnect the adapter wires.

4. Use the voltmeter to set one of the DC power supplies to -0.5 volts, and the other DC power supply to +0.5
volts.

5. Apply the +0.5V to pin D (red connector) and the -0.5V to pin C (black connector). Connect ground to pin
K (green connector).

6. When the measurements are done, disconnect the adapter from the power supply.

7. Move the detector adapter to the Y detector input. Repeat steps 2 through 6.

If the analyzer fails the adjustment test, resulting in a warning message, check the connections and voltages
and rerun the test.

8. If youare NOT going to make any more adjustments, finish with the procedure titled “To Permanently Store
CCs in the Analyzer,” part of “Storing and Recalling CCs” at the end of this chapter..

so far.

9. If you ARE going to make more adjustments, save the correction constant data th. ve
Insert a formatted disk into the internal disk drive. Press [SYsTew opTions | :

. This creates a file (or writes over an existing file) with the name “CC_data.”.
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AUX IN CORRECTION ADJUSTMENT

(Firmware rev 2.00 and above)

This procedure shows you how to generate correction constants for the Aux Input. The procedure measures two
voltages to compute the offset and gain of the aux input circuitry.

key during this adjustment, the analyzer stops the test.

Equipment Recommended Model or Part Number
DC power supply Any
Voltmeter Any
BNC cable Any

Adapter, BNC (m) to clip leads Any

2. Connect the BNC cable to the aux input on the rear panel of the analyzer.

3. Connect clip leads to BNC cable and apply a short by connecting the two clip leads together and press

4. At the prompt, connect the clip leads to a +10V power supply (observe polarity).

5. Monitor the power supply voltage with the voltmeter, adjust it to +10V +/-0.005V, press :

6. Ifyouare NOT going to make any more adjustments, finish with the procedure titled "To Permanently Store
CCs in the Analyzer,” part of ”Storing and Recalling Correction Constants,” at the end of this chapter.

7. Ifyou ARE going to make more adjustments, save the correction constant data that you’ve generated so far:
insert a formatted disk into the internal disk drive. Press
This creates a file (or writes over an existing file) with the name "CC_data”.
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SOURCE POWER (ALC) CORRECTION ADJUSTMENT

In this procedure, the analyzer creates a table of values that corrects the source output power over different fre-
quencies and power levels. The HP 8711 reads values from a power meter to determine the actual source output
level. An HP 437B or HP 438A (with firmware revision 3.0 or greater) power meter isrequired for this test. Other
power meters will not be controlled correctly by the analyzer.

If your HP 8711 has a step attenuator installed, (option 1E1) you need an HP 8481D option H70 power sensor
for part of the adjustment procedure. (The option H70 has a 100 kHz to 4 GHz frequency range.)

This adjustment takes approximately five to ten minutes to run, depending on the installed options.

If you press the key during this adjustment, the analyzer will abort the test.

Recommended Model or Part Number
Equipment

50 ohm (std) 75 ohm (opt. 1IEC)
Power meter HP 437B/438A HP 437B/438A
Power sensor HP 8482A HP8482A
High sensitivity power sensor HP 8481D opt H70 HP 8481D opt H70
(for opt. 1E1 instruments only)
10 dB attenuator HP 8491A opt 010
Minimum loss pad HP 11852B
HP-IB cable HP 10833A HP 10833A

HP~IB Address 13

HP 8711A

Power Meter Network Anatyzer

Attenuator or
Min Loss Pad

Powor
Sensor

Figure 3-9. Setup for Source Power Correction

Note Before you begin this adjustment, you should store a copy of the correction constants in a disk
file for later retrieval, if you haven’t done so already. Refer to the procedure in “Storing and Recal-
ling Correction Constants.”
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1. Switch on the power meter and let it warm up for at least five minutes.

2. Connect an HP-IB cable between the HP 8711 and the power meter. Set the HP-IB address of the power
meter to 13. Disconnect any controller that may be on the HP-IB bus.

3. Connect the HP 8482A power sensor to the power meter. (If you are using an HP 438A connect the input
to the A port.) Zero and calibrate the power meter using the instructions in the power meter manual.

4, Press | PRESET | | SYSTEMOPTIONS |

5. When prompted, connect the 10 dB attenuator and power sensor to the REFLECTION port.

* For 75 ohm instruments, use the minimum loss pad instead of the attenuator.

to continue.

Press

6. For 50 ohm instruments only. At the next prompt, remove the attenuator and connect the power sensor
directly to the REFLECTION port. Press

7. If your instrument DOES NOT have a step attenuator, go to step 10.

8. Forallinstruments with a step attenuator (option 1E1). When prompted, disconnect the HP 8432A pow-
er sensor from the power meter and connect the HP 8481D option H70.

Preset the power meter. Connect the calibrated HP 11708A 30 dB attenuator (part of the
IMPORTANT! HP 8481D sensor shipment), to the POWER REF output of the power meter. Connect the
HP 8481D option H70 to the HP 11708A, then zero and calibrate the power sensor.

9. For 50 ohm instruments: Connect the HP 8481D (excluding the 30 dB attenuator) to the REFLECTION
port.

For 75 ohm (option 1EC) instruments: Connect an HP 11852B minimum loss pad to the REFLECTION
port before connecting the power sensor.

to complete the adjustment.

10. For all instruments. When the test is done, disconnect the power sensor and press :

Then press [ PRESET | ["svsTem oFmions ]

11. If you are NOT going to make any more adjustments continue with procedure titled "To Permanently Store
CCs in the Analyzer,” part of “Storing and Recalling CCs” at the end of this chapter.

12. If you ARE going to make more adjustments, save the correction constant data that you’ve generated so far.
Insert a formatted disk into the internal disk drive. Press | SYSTEM ofTioNs
. This creates a file (or writes over an existing file) with the name “CC_data.”.
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In Case of Difficulty

If the system locks up or the power meter does not respond to the analyzer, make sure the HP-IB cable is correct-
ly connected and the HP-IB address on the power meter is set to 13.

If a “log error” occurs on the power meter during the low power adjustment and the test stops, you will need
to do the test again. Turn off the HP 8711 and preset the power meter. If you did not store the correction constants
to disk before starting this adjustment, you need to repeat all of the adjustments done up to this point, thenrepeat
the source power correction. If you did save the correction constants to disk, recall the correction constants data
from disk (as described in “Storing and Recalling Correction Constants”), then go back to step 1 to repeat this
test.
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B AMPLITUDE CORRECTION ADJUSTMENT

This procedure shows you how to correct the B narrowband input so that it displays a flat 0 dB trace with an
input of 0 dBm from the analyzer’s internal source.

key during this adjustment, the analyzer will abort the test.

Recommended Model or Part Number
Equipment
50 ohm (std) 75 ohm (opt. 1EC)
Type-N cable HP p/n 8120-4781 |HP p/n 8120-2408

Connect a cable from the REFLECTION port to the TRANSMISSION port.

Press [mnormon ]

. The analyzer averages a number of sweeps together, taking about two minutes to com-

plete.

If you are NOT going to make any more adjustments continue with procedure titled “To Permanently Store
CCs in the Analyzer,” part of “Storing and Recalling CCs™ at the end of this chapter.

If you ARE going to make adjustments, save the correction constant data that you’ve generated so far: insert
a formatted disk in e internal disk drive. Press | _SYSTEM OPTIONS
This creates a file (or writes over an existing file) with the name
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TRANSMISSION (B/R) CORRECTION ADJUSTMENT

This procedure shows you how to perform a transmission response calibration to correct for frequency response
in narrowband B/R measurements.

If you press the key during this adjustment, the analyzer will abort the test.
Recommended Model or Part Number
Equipment
50 ohm (std) 75 ohm (opt. 1EC)
Type-N cable HP p/n 8120-4781 |HP p/n 8120-2408

1. Connect a cable from the REFLECTION port to the TRANSMISSION port.

2. Press
(The analyzer uses averaging for completing the test.)

3. Ifyouare NOT going to make any more adjustments, finish with the procedure titled "To Permanently Store
CCs in the Analyzer,” part of ”Storing and Recalling CCs,  at the end of this chapter.

4. Ifyou ARE going to make adjustments, save the correction constant data that you’ve generated so far: insert
a formatted disk into the internal disk drive. Press
. This creates a file (or writes over an existing file) with the name
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REFLECTION (ONE PORT) CORRECTION ADJUSTMENT

This procedure shows you how to correct for errors in reflection measurements. You measure an open, short,
and load with the HP 8711 to perform a one—port reflection calibration.

key during this adjustment, the analyzer will abort the test.

Recommended Model or Part Number
Equipment
50 ohm (std) 75 ohm (opt. 1EC)
Calibration kit HP 85032B/E HP 85036B/E

2. Connect the male calibration kit devices to the REFLECTION port when prompted on the analyzer screen.
: after each device is connected.

1. Press [FemmormoR |

3. Iyouare NOT going to make any more adjustments, finish with the procedure titled "To Permanently Store
CCs in the Analyzer,” part of ”Storing and Recalling CCs, ” at the end of this chapter.

4. If you ARE going to make more adjustments, save the correction constant data t
Insert a formatted disk into the internal disk drive. Press [SYSTEMOPTIONS | :Sefvice:
This creates a file (or writes over an existing file) with the name “CC_
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R* AMPLITUDE CORRECTION ADJUSTMENT

This procedure shows you how to generate correction constants to improve absolute power accuracy in R* mea-
surements. (Frequency effects are comected in “R* Frequency Response Correction: Test #109.”)

key during this adjustment, the analyzer will abort the test.

Recommended Model or Part Number
50 ohm (std) 75 ohm (opt. 1IEC)
Type-N (m) Termination | HP p/n 00909-60009 HP p/n 00909-60019

Equipment

Caution
' R* amplitude correction adjustment.

You must run adjustment tests 103 (ext det corr) and 104 (source power) before running the

1. Connect a termination (included in the HP 85032B/E or 85036B/E calibration kit) to the REFLECTION
port.

At the beginning of the test, the analyzer is measuring low power levels that are below the displayed range.
The message “data?” periodically appears in the upper-left of the screen when the analyzer is making mea-
surements. The analyzer also displays a message and then presets when the test is compiete.

2. Press

If the analyzer displays an error message and aborts the adjustment, the calibration data from tests 103 and
104 are probably bad.

3. Ifyouare NOT going to make any more adjustments, finish with the procedure titled ”To Permanently Store
CCs in the Analyzer,” part of ~Storing and Recalling CCs, ~ at the end of this chapter.

4. If you ARE going to make more adjustments, save the correction constant data that you’ve generated so far.
tted disk into the internal disk drive. Press
©. This creates a file (or writes over an existing file) with the name “CC_data.”.
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R* FREQUENCY RESPONSE
CORRECTION ADJUSTMENT

This procedure shows you how to correct for frequency response errors in R* measurements.

If you press the key during this adjustment, the analyzer will abort the test.

Recommended Model or Part Number
50 ohm (std) 75 ohm (opt. 1EC)
Type-N (m) Termination { HP p/n 00909-60009 HP p/n 00909-60019

Equipment

1. Connect a termination (included in the HP 85032B/E or 85036B/E calibration kit) to the REFLECTION
port.

2. Press [SvstEw ormiows |

The analyzer displays a message and presets when the test is complete.

3. Ifyouare NOT going to make any more adjustments, finish with the procedure titled “To Permanently Store
CGCs in the Analyzer,” part of ”Storing and Recalling CCs, ” at the end of this chapter.

4. If you ARE going to make more adjustments, save the correction constant data th
Insert a formatted disk into the internal disk drive. Press
This creates a file (or writes over an existing file) with the name “CC_data.”.
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B* AMPLITUDE CORRECTION ADJUSTMENT

This procedure shows you how to increase the absolute power accuracy in B* measurements. First, the HP 8711
sets up a 30 MHz signal and applies power levels of ~54 dBm to +18 dBm (in 2 dB steps) to the B* input. Then
the analyzer compares the measured value to the nominal value and generates a correction table.

To perform this procedure you need an HP BASIC controller. The controller uses the power meter to accurately
set the level of an external source, and signals the HP 8711 when the level is correct. This external source signal
is then measured by the B* input.

If you press the

Caution  you mustrun adjustment test 103 (ext det corr) before running the B* amplitude correction

' adjustment.

! key during this adjustment, the analyzer will abort the test.

Recommended Model or Part Number
Equipment

50 ohm (std.) 75 ohm (opt. 1IEC)
HP BASIC controller with HP 9000 series 200/300 | HP 9000 series 200/300
BASIC 5.0 or higher
Test software HP p/n 08711-10009 HP p/n 08711-10009
Signal generator HP 8116A HP 8116A
Power divider HP 11636A
75 ohm power splitter HP 11850D
Power meter HP 437B or 438A HP 437B or 438A
Power sensor HP 8482A HP 8483A
High sensitivity power sensor | HP 8481D opt H70 HP 8481D opt H70
50 MHz reference attenuator |HP 11708A HP 11708A
Minimum loss pad HP 11852B
30 MHz bandpass filter 9135-0475 9135-0475
75 ohm termination HP p/n 00909-60019
Step attenuator HP 8496A/G HP 8496A/G
Attenuator/Switch driver HP 11713A HP 11713A
(optional)
HP-IB cables (3 or 4) HP 10833A HP 10833A
Type-N cables (2) HP p/n 8120-4781 HP p/n 8120-4781
Adapter, N(m) to N(m) HP p/n 1250-1475 HP p/n 1250-1528
Adapter, BNC(m) to N(f) HP p/n 1250-0077 HP 1250-0077
Adapter, N(f) to N(f) HP p/n 1250-1472
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1. Connect the equipment as shown in Figure 3-10 or Figure 3-11, depending on the impedance of the HP
8711 you are adjusting. Do not connect the power sensor to the divider or splitter, since you will calibrate
the the power meter during the adjustment.

2. Refer to the procedure in “Loading and Running the Test Software” in the “Performance Tests” chapter to
load and run the performance test/adjustment software. Choose “1” when asked to select which device you
want to test.

3. Select “PERFORMANCE & ADJUSTMENT TESTS” from the main menu displayed on the controller
screen.

4. The program asks you to input some information if a data file does not exist for your analyzer. Follow the
prompts to enter the information.

If a data file does exist, the program asks if you want to change the report header (includes information on
the technician’s name, date of test, temperature, and humidity conditions). Follow the prompts to update
this information if necessary.

5. Using the cursor keys, move the arrow pointer to “B* Amplitude Adjustment” and press

6. Enter the calibration factor at 30 MHz for the two power sensors you are using for the adjustment.

7. Choose the power meter input port where you connected the power sensor and press
A if you have an HP 438A.

8. Connect the HP 8481D power sensor and the 30 dB reference attenuator (part of the HP 8481D shipment)
to the POWER REF port on the power meter and press any key to continue. Follow the prompts to zero and
calibrate the power meter.

9. Connect the power sensor to the power divider (or minimum loss pad for 75Q2 systems), excluding the 30
dB reference attenuator, and press any key to continue.

The controller uses the power meter to set HP 8711 power levels accurately, then signals the analyzer when
the level is correct. The analyzer then reads the power measured and calculates the appropriate correction
constants. The power level being set, and the power level error of each iteration is displayed on the controller
screen.

The HP 8481D power sensor is used at low power levels. At higher power levels, the program prompts you
to connect either an HP 8482A or HP 8483A. For 75 ohm systems, remove the minimum loss pad from the
power splitter.

If the analyzer displays an etrror message and aborts the adjustment, the calibration data from test 103 is
probably bad.

10. Follow the prompts to complete the adjustment.
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Storing and Recalling Correction Constants

Note To update firmware or correction constants, you must erase both first. Therefore, you MUST have
a firmware disk available to update correction constants (because you cannot make a firmwaredisk
yourself). The figure below illustrates the flow of CCs in the analyzer.

Permanent Store CC Not Permanent
Slow to Disk In Use
[
Ox
oD
o c
3 =1 3
5 |c
H :
[+
EPROM SRAM
Permanent Semi—Permanent
Erase All Small

8d650

Figure 3-12. Correction Constants Flow by Keystroke and Cycling Power

To Permanently Store CCs in the Analyzer

Typically, you have just completed the last service adjustment. The CCs are now in RAM (volatile memory).
To permanently store all of the CCs in EPROM (non-volatile), perform (and check):

[ ]step 1, below (Storing Correction Constants to Disk)

[ ]step 2, below (Updating or Restoring Firmware)

[ 1step 3, below (Installing Correction Constants)

To Temporarily Store CCs to Disk for Later Recall

Perform the following step:
[ ]step 1, below (Storing Correction Constants to Disk)

To Recall CCs from Disk

Perform the following step:
[ ]step 4, below (Loading Correction Constants from Disk)
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To Restore Previous CCs after Replacing the A2 CPU Board

Perform (and check):

[ ]step 2, below (skip this step if A2 was supplied with firmware already installed)
[ ]7Set Serial Number Adjustment,” earlier in this chapter

[ ]step 3, below (Installing Correction Constants)

To Replace Suspected Incorrect CCs

Perform (and check):
[ ]step 2, below (Updating or Restoring Firmware)
[ ]step 3, below (Installing Correction Constants)

To Archive Current CCs to Disk

Perform (and check):

[ ]cycle power (to clear any temporary CCs in RAM)
[ ]step 1, below (Storing Correction Constants to Disk)

If “ROM Appears to be Blank” Message is Displayed at Power-up

Perform (and check):
[ ]step 2, below (Updating or Restoring Firmware)
[ 1step 3, below (Installing Correction Constants from Disk)

If “Warning: No Correction Constants Installed ” Is Displayed at Power-UP

Perform (and check):
[ ]step 3, below (Installing Correction Constants from Disk)

Step 1. Storing Correction Constants to Disk
a. Insert a formatted disk into the internal disk drive.

Note Do not use the correction constants disk shipped with the analyzer unless you are certain that the
‘ data on it is no longer needed.

b. Press
a file named CC_data.”

The instrument writes (Or overwrites)
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Step 2. Updating or Restoring Firmware

a. Insert the firmware disk and cycle power: the analyzer indicates that it
to install the new firmware. Press [BEGN ].

Step 3. Installing Correction Constants from Disk

detects a firmware disk and is about

Note Note: this step automatically recalls CCs from disk and stores the CCs in EPROM.

,

a. Insert the correction constants disk into the internal disk drive.

b. Press [SYSTEM oFioNs |
c. When the CCs have been installed from disk, cycle power.

Step 4. Loading Correction Constants from Disk

a. Insert the correction constants disk into the internal disk drive.

b. Press [S¥sTeRorrow |;
into RAM.

the analyzer loads the CCs from disk
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Troubleshooting

HP 8711A System Troubleshooting

Start here to troubleshoot problems with the HP 8711. The goal of this section is to differentiate between HP
8711 system problems caused by the analyzer and problems caused by its peripherals.

General Notes

1.

2.

ALWAYS turn the instrument power off before removing or installing an assembly.

If you need to disassemble the instrument, be sure to work at an antistatic workstation and use a grounded
wrist strap to prevent damage from electrostatic discharge (ESD).

For disassembly procedures, see the “Replaceable Parts” chapter of this manual. Some parts in the instru-
ment have sharp edges. Work carefully to avoid injury.

Before replacing an assembly, inspect the board for obvious, easy-to-fix defects. Examples include bent
pins on ICs, no solder in holes around the edges of shields, and cold solder joints.

Initial Observations

Prepare the analyzer for observation by performing these steps:

1.

2.

3.

Disconnect all accessories and peripherals.
Remove the disk (if any) from the internal disk drive.

Connect a cable between RF OUT and RF IN (the reflection and transmission ports).

Turn on the analyzer and watch for the proper turn-on sequence:

1.

2.

Disk drive light goes on briefly, and a ”beep” is audible from the CPU.

The CRT lists the boot ROM self-tests being performed.

Disk drive light goes on. Firmware loads from ROM. The analyzer beeps twice when this is done.
The CRT displays the status of the main self-tests.

During the next 5 seconds these messages appear on CRT:

Initializing”
»Calculating correction coefficients”
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6. The graticule is displayed along with information on the model number, firmware revision, and installed
options.

Press [PRESET ). The display should show a transmission trace (a flat line at 0 dB). If not make sure the cable be-
tween the RF OUT and RF IN ports is good.

If the analyzer does not turn on, check the AC line power. Make sure that the line voltage selector (below AC
power plug) is set correctly. Check the fuse.

If the analyzer does not go through the steps above, or if any error messages appear, or if the problem persists,
refer to “Troubleshooting the Analyzer,” following.

Operator’s Check

Perform the “Operator’s Check” procedure in the “Performance Tests” section of this manual. It is a simple test
of the analyzer’s measurement capability. If the test passes and peripherals are not involved, duplicate the operat-
ing conditions under which the system failed and refer to “Troubleshooting the Analyzer” if the problem reap-
pears. '

Troubleshooting Peripheral Problems

DIN Keyboard

If a DIN keyboard interface test failure was reported during power-up, there may be a problem with the +5V
power supply for the DIN keyboard. Disconnect the keyboard, remove the CPU board, and check the +5V fuse
next to the DIN connector. If necessary, replace it with the spare fuse provided.

Verify that the keyboard is connected properly. Make sure that the keyboard is compatible with the HP 8711.
The analyzer should work with HP DIN keyboards that are U.S. English versions, and most (but not all) IBM
PC/AT compatible keyboards. Refer to “Installing the HP 8711” in the Operating and Programming manual
for a part number of keyboard that definitely works with the HP 8711.

Connect the keyboard to a computer or another analyzer to see if it is functioning, or try using a different key-
board. If the keyboard works with other instruments, replace the CPU board.

RS-232 Printers and Plotters

If an RS-232 interface problem was reported during power-up (with no peripheral connected), there may be
a problem with the RS-232 DUART chip, U5, or its 3.6864 MHz clock, U4. Replace the CPU board, or refer
to the HP 8711 Schematic Package (available separately) to troubleshoot further.

Make sure the printer or plotter has power turned on, paper, pens, pinch wheels down, and so forth. Plotters
erify that the RS-232 device has been selected as the hardcopy device by press-
. The first line on the CRT shows the current device selection. The second line
andshake information. If any of this is incorrect, enter the correct information.
Refer to the printer or plotter manual for proper parameters. Refer to the HP 8711 Operating and Programming
manual for more details on hardcopy options.

Try to make a print or plot from another instrument or a computer to confirm that the printer/plotter is working,
If it is, replace the CPU board.
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Centronics Printers and Plotters

If a Centronics interface problem is indicated during power-up (with no peripheral connected), there may be
a problem with the Centronics control chips (U2, U3, U35). Replace the CPU board, or refer to the HP 8711
Schematic Package (available separately) to troubleshoot further.

Make sure the printer or plotter has power turned on, paper, pens, pinch wheels down, and so forth. Plotters
should not be in VIEW mode. Verify that the Centronics device has been selected as the hardcopy device by
pressing . The first line on the CRT shows the current device selection. The second
line should say “Centronics.” If this is incorrect, enter the correct information. Refer to the HP 8711 Operating
and Programming manual for more details on hardcopy options.

If everything seems okay but you still can’t print or plot, remove the CPU board and check jumper J45, near
the HP-IB and parallel connectors at the rear of the board. Make sure the jumper is in the “RUN” position instead
of “TEST.”

Try to make a print or plot from another instrument or a computer to confirm that the printer/plotter is working.
If it is, replace the CPU board.

HP-IB Systems

If an HP-IB interface problem is indicated during power—up (with nothing connected to the HP-IB port), there
may be a problem with the HP-IB controller chip (U9) or the interface chips (U10, U34). Replace the CPU
board, or refer to the HP 8711A Schematic Package (available separately) to troubleshoot further.

Check the analyzer’s HP-IB functi

Press [ PRESET | [ SYSIEM OPTIONS ]
the HP-IB address on the perip

king peripheral such as a plotter, printer, or disk drive.
to allow the analyzer to control the peripheral. Check
yzer to recognize this address by doing the following:

]

HP-IB Problems with Printers or Plotters

For HP-IB printers or plotters, press and select the appropriate HP-IB device.
The currently selected device is shown on the first line of the display, and for HP-IB devices, the HP-IB address
is shown on the second line.

To change the address, press and enter the correct value (from 1 to 30). Note that the default
HP-IB address recognized by the HP 8711 for both printers and plotters is 5, but the factory default address of
a printer is 1.

Make sure the printer or plotter h
should not be in VIEW mode. Press
(as selected by susp

turned on, paper, pens, pinch wheels down, and so forth. Plotters
St  to doaprint or plot. If the result is not a copy of the display
IB problems in the analyzer.

HP-IB Problems with Disk Drives

For disk drives, press
volume numbers. Default values for all three are zero.

and set the correct address, disk unit, and disk

Press to select the external disk drive. The second line should begin with “EXT:”.

Press o store a file to the disk. If this is not succesful, suspect HP-1B problems in the

analyzer.
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General Checks for HP-IB Systems

Make sure the controller is compatible (HP 9000 series 200/300 with HP-IB and I/O binaries loaded). Some
PCs with GP-IB interface cards may also be compatible.

Make sure the controller is using the proper select code and addresses.

Be sure HP-IB cable length limits are not exceeded. See “Installing the HP 8711” in the Operating and Program-
ming manual.

Refer to the “HP-IB Programming” chapter of the Operating and Programming manual to troubleshoot pro-
gramming problems.

Replace the CPU board or refer to the HP 8711 Schematic Package to troubleshoot further if the analyzer appears
to have an HP-IB problem.
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Troubleshooting the Analyzer

Use these procedures if you have read the “HP 8711A System Troubleshooting” section and you think the prob-
lem is in the analyzer. These procedures verify each of the main functional groups in sequence, to determine
which board is faulty.

The functional groups are power supply, digital control, source, and receiver. Descriptions of these groups are
provided in “Theory of Operation.”

The procedure in the following pages must be performed in the order presented. Do not skip sections unless you
are instructed to do so.

GENERAL NOTES

1. ALWAYS turn the instrument power off before removing or installing an assembly.

2. If youneed to disassemble the instrument, be sure to work at an antistatic workstation and use a grounded
wrist strap to prevent damage from electrostatic discharge (ESD).

3. For disassembly procedures, see the “Replaceable Parts” chapter of this manual. Some parts in the instru-
ment have sharp edges. Work carefully to avoid injury.

4. Before replacing an assembly, inspect the board for obvious, easy~to-fix defects. Examples include bent
pins on ICs, no solder in holes around the edges of shields, and cold solder joints.

5. To confirm the problem or troubleshoot further, refer to the “Detailed Troubleshooting” section of this chap-
ter or the HP 8711 Schematic Package (available separately) for more information.

TROUBLESHOOTING POWER SUPPLY (PS) PROBLEMS

Check the Rear Panel LEDs

Turn the instrument power on. Check the condition of the two LEDs visible through the hole in the rear panel
to the right of the AC power plug.

Green LED on & red LED off:  normal condition. Continue with “Measure Power Supply Voltages” to con-
firm that the power supplies are okay.

Neither LED on: check the line fuse, located in a holder above the AC power jack, and replace it with the
spare provided if necessary. Check the AC power line. If there are still no LEDs on, replace the power supply.

Green LED on, red LED on steadily, fan off: check the line voltage selector switch, located below the AC
power jack. If it is correct, remove the PS/display assembly and make sure that the cable from the on/standby
switch to the power supply assembly is connected (see Figure 7-7).
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With the PS/display assembly outside the analyzer, plug it in and turn on the power.

Fan still off:  check the 4 green PS LEDs visible from the right side of the display enclosure (as viewed
from the front). If the LEDs are on, the fan is probably broken. Replace the PS assembly.

Green LED on, red LED on steadily, fanon:  go to “Measure Power Supply Voltages.” Note that it is normal
for both the green and red LEDs to be on when the power switch is in STANDBY, but not when the switch is
ON.

Green LED on, red LED blinking: the power supply is in shutdown. Remove the PS/display from analyzer,
plug it in and turn on the power.

Red LED still blinking: replace the PS.
Red LED now off: go to “Remove Assemblies” (the supply was loaded down by another assembly).

Measure Power Supply Voltages

Remove the backplane cover from the rear panel. Figure 4-1 shows the pinouts for J1. There are 4 main supplies,
each with its own return, plus the standby voltage which powers the nonvolatile SRAM on the CPU board. Mea-
sure the voltages with a voltmeter; values should be within 5% of nominal.

1 9
+12v | O
sl o O | +12vrn
vl o O | +svmn
+sV | O O [ +svrn
J1 LPwiFail | o O | *8Vn
POWER SUPPLY awv | o O | no connection
asv] o O | +15Vrn
asv | o O -15V rin
8 15

Figure 4-1. Power Supply Connector

Voltages not correct: remove the PS/display assembly, plug in the AC power, and turn it on. Check the four
PS LEDs visible from the right side of the display enclosure (as viewed from the front).

One or more LEDs off: replace the PS.

All LEDs on: reseat the PS/display assembly, making sure there’s a good connection to the rear panel.
Measure the voltages again. If the problem persists, check connectors on PS and on backplane board.

Voltages correct but probe power problem: remove the front panel and check the fuses on the back of the
front panel PC board.

Continue with the “Troubleshooting Digital Group Problems” section.
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Remove Assemblies

You’re here because one of the assemblies is causing the power supply to shut down. This may be caused by
the other boards having bad contact with the backplane. Give each board a push to make sure it is all the way
in. If the problem persists, remove the assemblies one at a time, and note which one is the cause of the shutdown.
Refer to the “Replaceable Parts” chapter of this manual for disassembly instructions.

Note It’s possible for the flexible metal “fingers” or a backplane connector pin to break off and cause
i a short, so check for loose pieces of metal.

Suggested order for board removal (easiest to hardest):
¢ Al front panel

» A7 display (remove the ribbon cable while it’s outside the analyzer; reinstall and see if the power supply
is still shut down). If A7 appears to be causing shutdown, open the display enclosure cover (see Figure 7-7
in “Replaceable Parts”) and make sure the PC board is firmly seated.

* A8 disk drive.

s A3 frac-N/reference.
s A4 source.

s AS receiver.

¢ A2CPU.

TROUBLESHOOTING DIGITAL GROUP PROBLEMS

This group includes the CPU, display, disk drive, and front panel. The frac-N/reference assembly is alsoneeded
to provide a 5 MHz reference for the digital signal processor (DSP) on the CPU board.

Remove the disk (if any) from the internal disk drive. Turn on the analyzer and watch for the proper tum-on
sequence:

1. Disk drive light goes on briefly, and a “beep” is audible from the CPU.

2. The CRT lists the boot ROM self-tests being performed.

3. Disk drive light goes on. Firmware loads from ROM. The analyzer beeps twice when this is done.
4. The CRT displays the status of the main self-tests.

5. During the next 5 seconds the messages appear on the CRT:

Initializing...”
»Calculating correction coefficients...”

6. The graticule is displayed along with information on the model number, firmware revision, and installed
options.
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If the analyzer follows this sequence with no error messages and no front panel or disk drive problems, continue
with the “Troubleshooting Source Group Problems” section.

Find the description of the first problem that occurred and follow the procedure below.

Error During Power-up

No beep at turn-on but CRT display normal:  the problem is probably in the sound generator or speaker
on the CPU board. Check the sound generator chip (U143) and the speaker (LS1), or replace the CPU board.

No beep at turn-on and no CRT display: the problem is most likely one of two conditions:
1. No power to CPU board (no CPU LEDs on).

2. CPU chip not plugged into its socket (CPU LEDs will be on).

Look through the “Test Results” hole on the rear panel to see if LEDs are on. If no LEDs are on, push the CPU
board all the way into the backplane connector to make a good connection. (You will need to remove the PS/dis-
play assembly to do this). Note that it is also possible for the board to have a bad or intermittent backplane con-
nection and yet receive enough power to turn on the LEDs.

If the LEDs are on, remove the CPU board (remove rear panel screws first). Remove the shield from the 68020
CPU (in the center of the CPU board) and make sure it is properly seated in its socket. Then reinstall the CPU
board, making sure to push it all the way in so that it connects properly with the backplane. If there is still no
beep at turn—on and CPU LED continues to display an “8”, replace the CPU (U56) or the entire CPU board.

Disk drive light does not go on: make sure the power (3-wire) cable and ribbon cable are connected from
the disk drive to the CPU board. Check the cables. The problem can be either a bad disk drive or bad drive circuit-
ry on the CPU. If an error message appears during power—up about a floppy disk controller error, replace the
CPU. Otherwise, replace the disk drive.

No CRT display: adjust the front panel intensity knob clockwise to increase the brightness. Remove the dis-
play and check the ribbon cable connection to the CPU board. If the problem persists, check the output from
the “Video Out” BNC on the rear panel with an oscilloscope. Check for activity in this signal. The frequency
and magnitude may vary.

Video Out signal bad: the video circuitry is probably bad. Replace the CPU or go to the “Detailed Trou-
bleshooting” section to confirm the problem.

Video Out signal good: the problem is most likely either the display assembly or the ribbon cable.

Error occurs while firmware is being loaded (before 2 beeps are heard): reload firmware from disk by in-
serting the firmware disk into the internal disk drive and turning the instrument power on. Press at the
load firmware query. The process will take a few minutes. Watch the CRT for information during the loading
procedure.

If the instrument locks up during or after the firmware loading, try clearing the SRAM: turn off power to the
analyzer, then tum it back on. While the analyzer is going through its self-tests (Main and SIMM DRAM tests
or shortly afterwards), press[ PRESET | a few times. When the analyzer pauses after performing the CPU main self-
tests it displays a query about zeroing the non-volatile SRAM. (Note the caution message!) Press to zero
the SRAM. Reload the firmware from disk again.
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A self-test fails:

the analyzer indicates the number of the first failed self-test in two ways:

1. An error message appears on the CRT.

2. “Test Status” LEDs display a number code corresponding to the number of the failed test.

Test status LEDs:

include one red LED, one green LED, and a 7-segment LED which displays the

digits 0 through 9. The red and green LEDs are located to the left of the 7-segment LED when viewed
from the rear panel.

Test status LEDs code:

Red LED and 7-segment LED on: test numbers 1 through 9.
Green LED and 7-segment LED on: tests 10 through 19.

Only green LED on:

all self-tests passed.

Table 4~1 lists the power-up self-tests by number, with a description of the error messages and troubleshooting
information. Some of the troubleshooting hints may require the use of a service extender board or the HP 8711
Schematic Package. Reference designators for main ICs (e.g. U32) are noted on the PC boards. Note that replac-
ing the defective board is always an option; you need not troubleshoot to a more detailed level.

Check the Test Status LEDs, then locate that test number in the table to determine what to do. For test numbers
above 19, the name of the test is usually in the failure message, so look for the test name in the table. Refer to
the “Service Key Menus” section of this manual for detailed descriptions of each test.

Note that not all error messages are listed in the table. Many error messages describe the problem clearly and
require no further explanation, so they are not included in this manual.

Table 4-1. HP 8711 Self-Tests (1 of 4)

Note 1. Some error messages are only partially reproduced, because the remainder of the mes-
sage is specific to the error (e.g. provides address at which the failure occurred).
‘ 2. <num> indicates either an address or a value. These may be in decimal or hexadecimal
notation.
Test Test Name Applicable Error Messages & Notes
1 680x0 Processor Errors begin with “CPU TEST FAIL.” Remove CPU board, make sure
U56 is seated its socket. If test still fails, replace CPU board or U56.
2 BootROM Checksum Errors: Bad checksum table at ...
ROM Checksum Failure in bank...
Checksum Table is Blank. ROM may be blank.
Unexpected ROM Id at <number>
Bad ROM count in Checksum table...
Bad ROM size in Checksum table...
This tests checksum of boot ROM chip: Replace CPU board or U82.
3 Main ROM Checksum Errors: Same as for test #2.
This tests checksum of main flash EPROM. Reload firmware from
floppy disk. If test still fails, replace the CPU board or check the
EPROM chips U51-U54 and U78 to U81.
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Table 4-1. HP 8711 Self-Tests (2 of 4)

Test Test Name Applicable Error Messages & Notes
4 Main DRAM Errors: Memory size too small.
Bus error.
At address <num>, write <num> read <num>.
RAM bit errors: <num>
RAM refresh errors: <num>
Test checks size of main DRAM, writes/reads test patterns. Check
reported size of DRAM on power-up display. Memory size should be
about 1 MB, typically 1040384 to 1048576 bytes. Replace CPU board
or check the following:
DRAM control circuitry U38-U41
DRAM data interface chips U69, U84
DRAM address MUX U37, U58, U59, U86, US8
DRAM chips U61-U68
5 SIMM DRAM Errors: same as for test #4.
Test checks size of SIMM DRAM, writes/reads test patterns. Check
reported size of SIMM DRAM on power-up display. Size varies de-
pending on options:
Standard: Approx. 0.5 MB (typically 524288 bytes)
IBASIC (opt. 1C2): 2.0 to 2.5 MB)
Make sure SIMMs are installed properly: they must be installed in
pairs, and larger size ones should be in bank 0.
Check switch setting on S2. All switches should be open (up), except
for switch 1 if bank 0 contains 256KB SIMMs, switch 2 if bank 0 con-
tains 1 MB SIMMs, or switch 3 if bank 0 contains 4 MB SIMMs. Use
of 4 256K SIMM DRAMs is not supported.
If problem persists, replace CPU or check the following:
Control circuitry U31, U38
Data buffers U76, U77
Address MUX U50, U74, U75
6 340x0 GSP Processor Performs a test of the TMS 34010 graphics system processor. Tests
the display video RAM (VRAM).

GSP Video Tests the video circuitry.

(number not used) Test number not used because test status LED powers up with this as
default. An “8” on the LED indicates the 68020 was unable to power-
up and execute basic instructions.

9 DSP SRAM Emrors: same as for test #4.

Checks program SRAM used by the digital signal processor. Typical
memory size about 32768 bytes.
Replace CPU, or check SRAM chips U79 and U94; and chips U73,
U41, U85, U93, U60, and U89.

10 320C25 DSP Processor Test not implemented.

11 68020 & 320C25 Test not implemented.

Communication
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Table 4-1. HP 8711 Self-Tests (3 of 4)

Test

Test Name

Applicable Error Messages & Notes

12

Backplane Bus

Errors: Reference clock not toggling.
Unable to gain control of DSP bus.
Cannot perform backplane bus tests.
Access error: wrote <num>, read <num>, right shift = <qum>
Source board: Failed self-test.
Receiver board: Failed self-test.

Test reads version numbers from frac-N/ref, source, and receiver
boards. Checks for 5 MHz clock from frac-N/reference board.

Make sure all boards are pushed in and making good contact with
backplane.

Check 10 MHz output from A3J3. If not found, see “Troubleshooting
Source Group Problems.” Replace CPU or check U21, U22.

13

Non-volatile SRAM

Errors: SRAM battery test FAILED - Saved states lost.
SRAM battery test ERROR - Cannot access SRAM.

Tests integrity of battery-backed SRAM, detects loss of power to
SRAM. Writes/reads pattern to part of SRAM.

Remove CPU board and check battery BT1, replace if needed. Re-
place CPU board or check U124 controller, U83 SRAM, and U125
voltage regulator.

14

Digital IF Control

Test not implemented.

15

CPU Support Circuitry

Errors: 68901 MFP chip test FAILED. Stuck interrupt.
Tests 68901 Multi-Function Peripheral chip and interrupt circuitry.
Replace CPU board, or check U133.

16

Analog Bus

Errors:  CPU +5V supply is out of range!
Vpp Flash Supply is out of range!

Tests analog bus ADC on CPU board.
Replace CPU, or check power supplies, U109 voltage regulator for
Vpp.

17

Real Time Clock

Test not implemented.

18

Front Pane] Interface

Error:  Front panel keyboard FAILED.
Command write timeout.
Read input timeout.
Clear input buffer failed.
Echo byte test failed.

Tests front panel control processor.
Replace CPU board or check U136, U138.

19

Floppy Disk Controller

Error:  Floppy Disk controller FAILED.
Error number <num>

Tests controller chip, accesses registers, writes commands and verifies
response.

Replace CPU or check U140.
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Table 4-1. HP 8711 Self-Tests (4 of 4)

Test Test Name Applicable Error Messages & Notes

20 HP-IB Interface Emror: HP-IB test FAILED.
Data bit error on these bits: (followed by list)

Tests HP-IB interface, writes to chip and verifies response. Test not
done if anything connected to HP-IB.

Replace CPU board or check U9, U10, U34.

21 RS-232 Interface Errors: RS-232 interface test FAILED.
Bus error. Cannot access. Data bit error on these bits: (fol-
lowed by list)

Tests RS-232 DUART chip, accesses registers on chip, checks for
clock input.

Replace CPU board or check clock U4, DUART chip US.

22 DIN Keyboard Interface Errors: 8042 DIN Keyboard test FAILED
Problem with DIN Keyboard Power Supply! Check Fuse.

Tests DIN keyboard control] processor.
Replace CPU board or check clock Y53, processor U13.

23 Centronics Interface Errors: Centronics port test FAILED.
Strobe bit error.

Printer reset bit error.

Printer select bit error.

Test writes to and reads back 3 printer control output lines.
Replace CPU board or check U2, U3, U35.

(Higher numbered tests are not run during power-up.)

Error Occurs During DSP Initialization or Calculating Coefficients

Clear the nonvolatile SRAM: turn off power to the analyzer, then turn it back on. While the analyzer is going
through its self tests (Main and SIMM DRAM tests or shortly afterwards), press the key a few times.
The analyzer will pause after performing the CPU main self-tests and ask if you want to zero the nonvolatile
SRAM. (Note the caution message!) Press to do so. Continue if the error persists.

5 MHz reference signal: the DSP requires this signal from the frac-N/reference assembly for proper opera-
tion. This signal is routed on the backplane board. Make sure that the frac-N/reference assembly is pushed all
the way in and making good contact with the backplane. Measure the S MHz signal at J6-C24 on the backplane
board with a scope. If the signal is present, remove the CPU board and the shield over the DSP chip (on the right
side of the board). Make sure that the TMS 320C25 microprocessor is properly seated in its socket. If the prob-
lem persists, refer to “Detailed Troubleshooting” to check the DSP, or replace the CPU board.

No 5 MHz signal on backplane: check the reference board. If an external reference signal is used, make sure
it’s a 10 MHz reference with a level of at least -5 dBm.

If the internal 10 MHz reference is being used, check the output at A3J3 to verify that the crystal oscillator is
working. If the 10 MHz signal is not present, replace the A3 frac-N/reference assembly.
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Other Power-Up Problems

The power-up sequence can also go wrong if there is a problem with the SRAM. These problems can have many
symptoms, since the symptom will depend on where the instrument was in its power-up sequence when the bad
data was encountered. Try clearing the SRAM (see previous section for instructions). If the problem persists,
the DRAM is probably bad and the CPU board needs to be replaced.

Front Panel Problems

If the front panel keyboard is not responding properly, remove the front panel and make sure the ribbon cable
is properly connected between the FP and the CPU.

Inspect the keypad and the PC board. Replace it if it’s defective. The RPG can be replaced separately.
If everything else is okay, replace the CPU board.

TROUBLESHOOTING SOURCE GROUP PROBLEMS

This group includes the fractional-N/reference and source boards. Main problems are likely to be these:

¢ Phase lock lost
Power output problems
* Source spurs

Output power check: connect a power meter, oscilloscope, or spectrum analyzer to the reflection port. Set
analyzer to CW frequency of 300 kHz. Change power level and see if output power changes correctly. Repeat
at a couple more frequencies, e.g. 1 MHz and 50 MHz.

No source output or noisy -20 dB trace: the source may be disconnected from the receiver. Check the cable
connections between the source and receiver (torque to 8 in-Ibs). If the problem persists, go to “Phase Lock
Problems” below.

Signal not steady: (i.e. appears unlocked), or if the frequency doesn’t change properly, go to “Phase Lock
Problems.” If the signal appears okay but the power levels are incorrect, go to “Power Problems.” If spur prob-
lems are suspected, go to “Spurious Signals.” Otherwise, proceed to the “Receiver Troubleshooting.”

Phase Lock Problems

There are 3 phase lock loops on the source board: RF1, RF2, and source LO. As you can sce from the overall
block diagram, the source LO is mixed with the RF1 signal to produce the source RF output. It is also mixed
with the RF2 signal to produce the receiver LO output.

Since both the RF1 and RF2 loops use the 10 MHz reference signal from the A3 frac-N/reference board, verify
that signal first.

Verify 10 MHz Reference: remove the handles and front panel. Connect an oscilloscope or frequency counter
to A3J3 (connector on the right) to measure the 10 MHz output from the frac-N/reference board.

Note The 10 MHz signal is DC coupled, although the DC offset is small. A blocking capacitor is rec-
‘ ommended if you want to use a spectrum analyzer. The signal should measure 10 MHz + 50
Hz.

e Signal correct: continue with “Verify Frac-N Output” below.
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* Signal present but not accurate: perform the “Frequency Accuracy Adjustment” procedure in the Adjust-
ments section of this manual.

¢ Nosignal found: verify that external reference has not been selected by pressing the key and making
sure that is displayed. Replace the frac-N/reference board, or refer to “Detailed Trouble-
shooting” to continue.

Verify Frac-N Output: set the analyzer to the CW frequencies in the table below, and check the fractional-N
output at A3J1 (connector on the left).

Source Frequency Frac-N Frequency
300 kHz 36.567 MHz
100 MHz 38.125 MHz
500 MHz 44.375 MHz
1.3GHz 56.875 MHz

¢ Frac-N output OK: replace source board.

e Frac-N output not OK: press [ Menv ] and make sure dither is OFF, since the frequencies will be
different for dither ON. Remove the frac-N/reference assembly and checkall cables. Perform the “Fraction-
al-N VCO Adjustment” (see the “Adjustments” section of this manual). If problem persists, replace the
frac-N/reference assembly.

Source Power Problems

Perform the “LLO Power Correction” and “Source Power Correction” procedures in the “Adjustments” section
of this manual. Measure the RF output signal directly out of the source board at A4J4 to verify problems above
0 dBm. (Note that if the analyzer has a step attenuator, the power output from A4J4 will be offset, since the ad-
justments were done with the attenuator in the signal path.) If the output is correct when measured directly from
AdJ4, go to Receiver troubleshooting. Otherwise, replace the source assembly.

Spurious Signals

Perform the “Spurious Signals” test procedure in the Performance Tests section of this manual. If the test fails,
perform the “LO Power Correction” and “Fractional-N Spur Adjustment” procedures in the “Adjustments” sec-
tion of the manual, then run the “Spurious Signals™ test again.

Check RF at A4J4: connect a spectrum analyzer to the source RF output at A4J4. Set the 8711 to a series
of CW frequencies, e.g. 10 MHz, S00 MHz, 1 GHz, and use the SA to check for harmonics and other spurs. The
specification for harmonics is < -20 dBc below 1 MHz and < -30 dBc above 1 MHz. Non-harmonic spurious
signals are not specified, but typical values are the same as for harmonics. Connect the spectrum analyzer to the
receiver LO output at A4J1 and repeat. If everything meets the specifications, go to the “Troubleshooting Re-
ceiver Problems” section.

Spurs in source output only: replace the source assembly.
Spurs in receiver output only: replace the source assembly.

Spurs in source and receiver outputs: the problem may be due to spurs in the 10 MHz or frac-N inputs to the
source. Fractional-N spurs are not specified, so use the “Fractional-N Spur Adjustment” to improve the spur
performance, but do not replace the frac-N board unless these spurs cause the HP 8711 to fail its harmonics
specifications.
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Check 10 MHz at A3J3: use an oscilloscope. Look for a 2V 10 MHz pulse. A spectrum analyzer should be
used only if a blocking capacitor is also used, since the 10 MHz output is DC coupled. If the 10 MHz signal
has spurs, replace the frac-N/reference board. Otherwise replace the source.

TROUBLESHOOTING RECEIVER PROBLEMS

Connect a cable between the reflection mission ports, then press [PReseT . The display should show a
flat trace at about 0 dB. Press [Can1 ] . The display should resemble Figure 4-3 below, although the
exact pattern and magnitude of the ripples wi depend on the cable being used.

P Chan 1:Reflcction Log Mag 10.0 dB/ Ref 0.00dHB

p Chan 2:0rr
Mk ] lz):LS‘ZIJE}le
—162

-0 \V4
—30 s AL D ’V !
WY NY ALY
ol
Start 0,300 MHc Seop 1 300.000 MFlxc

Figure 4-2. Reflection Measurement with Through Cable

Receiver troubleshooting is organized by these symptoms:

Trace at =200 dB
Random Noise Trace
Spurs in Data Trace
Incorrect Data
Power Problems

Trace at +200 dB

A flat trace at =200 dB indicates that the DSP is getting no data (or zero data.) Make sure that the receiver and
CPU boards are making proper connections to the backplane. The problem is most likely either in the ADCs
on the receiver board, or the DSP circuitry on the CPU board.

Test the DSP circuitry: locate J32, an 8x3 jumper just above the DSP shield. Put the jumper in the “TEST”
position as shown on the board. This replaces the receiver’s ADC clock and data signals with a clock signal and
fake data generated on the CPU board. The instrument should power up normally. Observe the CRT.

¢ Random noise data trace around 0 dB: replace the receiver or go to “Detailed Troubleshooting.”
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¢ No random noise data trace around 0 dB: replace the CPU.

Random Noise Trace

If the trace displays random noise, check the cable connections between the source and receiver and tighten if
necessary. Press[chant ] and observe the R input trace on the CRT. Press
with the reflection port open, and observe the trace. Press i#, with a through cable connected between the
reflection and transmission ports. Observe the trace. If all three show noise floor traces (noise at or below -80
dB), the receiver LO is probably bad.

Verify receiver LO output from source at A4J1:  set the analyzer to any CW frequency. The receiver LO signal
should be 27.778 kHz away from the CW source RF frequency. If this signal is not present, or if the frequency
is significantly wrong, replace the source board. (Note that the fractional-N and 10 MHz inputs to the source
board are assumed to be okay because the RF OUT signal is okay.) If the receiver LO signal is okay, replace
the receiver board.

Spurs in the Data Trace

This section addresses repeatable or predictable spurs and jumps in the data trace, rather than random noise. Use
a spectrum analyzer or power meter to check the output of the source at the reflection port to see if the spurs
are in the RF output signal. If they are, go back to “Source Group Troubleshooting.”

Perform the “Switched Gain Correction” adjustment (in the “Adjustments” section of this manual). If the prob-
lem persists, replace the receiver board.

Incorrect Data

Check adapters, cables, and test port connectors for damage. Gage the test port connectors. Make sure that the
cables between the source and receiver boards are properly connected.

Perform the following receiver corrections found in the “Adjustments” section of this manual, as indicated by
where the data problems occur. If the problem is in both narrowband and broadband mode, refer to the “Adjust-
ments” section to determine the proper order for performing the tests.

Narrowband mode problems

Switched Gain Correction
B Amplitude Correction
Transmission Correction
Reflection Correction

Broadband mode problems

Switched Gain Correction

External Detector Correction

R* Amplitude Correction

R* Frequency Response Correction
B* Amplitude Correction
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If data seems to drift, check the uncorrected performance of the analyzer. Connect a load to the reflection port.
Press [PRESET | [cHan1 ] SVSTEM OPTIONS :
. The marker value should be less than —-15 dB. Remove the load and connect a through

cable between the reflection and transmission ports. Press -. The marker value should be less than -12
dB. If these are bad, replace the receiver assembly. Test port cable can also cause drift.

If data is okay with just a through cable connected (after preset) but bad in an application, check for the
following:

Verify that you are looking at the expected measurement; especially check:

Data vs. memory or data/memory display

Channel 1 vs. channel 2 data trace

Channel 1 vs. channel 2 y-axis labels (when both channels are on)
“Rel” vs. “Abs” y-axis scale

System bandwidth

Narrowband vs. broadband mode

Make sure the span is not too narrow. This may cause interpolation errors with the default or full band calibra-
tions. Perform a user-defined calibration at the desired frequency range.

Receiver Power Problems

Check all cables and cable connections on the receiver board; tighten if necessary. If the problem is caused by
a power hole, try moving the cables and see if the power hole moves or disappears. If it does, you probably have
a bad cable.

If the analyzer has a step attenuator and the problem is in the <0 dBm range only, replace the step attenuator
assembly. Otherwise, replace the receiver board.
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Detailed Troubleshooting

This section provides more detailed troubleshooting procedures for use in confirming problems or isolating fail-
ures to either functional blocks on the board or to the component level. Many of the procedures require a service
extender board, part of the HP 8711 service took kit. Half of the extender attaches to the backplane, while the
ribbon cables and second half of the extender allow.you to plug a board into the backplane while it is on top
of the analyzer. Be sure to use an antistatic mat on top of the analyzer to prevent the board from shorting on the
analyzer’s cabinet.

Refer to the HP 8711 Schematic Package for component location diagrams, schematics, and parts lists.

DIGITAL GROUP

To confirm video circuitry problems: remove the CPU and place it on top of an antistatic mat on top of the
analyzer. Use a service extender board to turn it on while it is outside the analyzer. Turn the analyzer on and make
sure the green “Video On” LED next to the display ribbon cable connector is on. Check these signals:

¢ HSYNCsignal at TP12: 24.1 kHz TTL signal
* VSYNCsignal at TP13: 60 Hz TTL signal

If either of these is not normal, replace the CPU board.

To check the DSP (digital signal processor): locate J32 on the CPU board, an 8x3 jumper just above the DSP
shield. Put the jumper in the “TEST” position as shown on the board. This replaces the 5 MHz clock from the
frac-N with a 5 MHz clock derived from the DSP’s 40 MHz clock, and provides fake data to replace the receiv-
er’s ADC data.

The instrument should power up normally and display a trace with random noise data centered around 0 dB.
¢ Trace as described above: the DSP circuitry is OK.

Check the frac-N/reference for a problem with the 5 MHz clock.
Check the receiver board for ADC problems.

* Trace not as described above:

Check for the DSP’s 40 MHz clock signal at TP17. If this isn’t present, replace Y3. Otherwise the problem
is most likely in the DSP chip (U97) or control circuitry.

SOURCE GROUP

To troubleshoot the 10 MHz reference signal:  if a service extender board is available, put the frac-N/reference
board on the extender.

e Verify power supplies: -5V at TP1 and TP2.

e Check for the internal 10 MHz signal at TP7 and US pin 8. If this is not found, replace the frac-N/reference
board or U5, the 10 MHz clock.
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*  Check TP8 fora 10 MHz signal. If this is present, Q1 is most likely bad. Replace the frac-N/reference board,
or refer to the HP 8711 Schematic Package to troubleshoot further.

To troubleshoot the frac-N board: the fractional-N board is also used in the HP 3325A. Refer to the HP
3325A Operating and Service Manual, HP part number 03325-90002, for more detailed troubleshooting in-
formation.

RECEIVER GROUP

To confirm an ADC problem when trace is at + 200 dB: check for activity at the following pins on the
receiver’s backplane connector.

Pin Number Signal

c27 ADC_DAT1
A27 ADC_CLK1
C26 ADC_DAT2
A26 ADC CLK2

If these signals are not present, replace the receiver assembly or refer to the HP 8711 Schematic Package for
details.
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Service Key Menus

INTRODUCTION

This chapter describes the functions of the service key menus. These menus are used to test, verify, adjust, con-
trol and troubleshoot the instrument. They are divided into two groups: internal diagnostics and adjustment;
and service functions. Internal diagnostics and adjustments include self-tests and adjustment tests. The service
functions allow you to put the instrument into states to help with troubleshooting.

The service menu is accessed by pressing Refer to Figures 5-1 and 5-2 for the service

key menu maps.

Also included in this chapter are miscellaneous service functions and HP-IB commands. Procedures to clear
nonvolatile memory (SRAM) and to load firmware are included in the “Miscellaneous Service Functions™ sec-
tion. Equivalent HP-IB commands for some of the service menu keystrokes are found in the “HP-I1B Command
Reference for Service” section.

INTERNAL DIAGNOSTICS AND ADJUSTMENTS SUMMARY

The internal diagnostics menus are shown in Figure 5-1 and are described in the following paragraphs. The

. This key is accessed by pressing
SYSTEM
OPTION l

IBASIC

HP-IB Internal Service Test and Adjustments

Diognostics olyests and Adjustrmts —] Sslect Self-Test

instrument Settings on
System Conflig Adjustments Instrument Info Select Adjustment
) Service Service Utilities Execute Test

Service Functions _ Meas Caol Options

Updote Corr Const
e Anclog Bus

Stop Test
Prior Menu Prior Menu

3dB30

Figure 5-1. Internal Diagnostics and Adjustments Menu.
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INSTRUMENT SETTINGS MENU

This is not one of the service key menus but appears here as a reminder that it can provide information useful
for servicing the analyzer. This menu is documented in the operating manual: see (1) in Chapter
7, "Reference” or (2) look up any of the individual instrument settings keys in "Reference”.

TESTS AND ADJUSTMENTS MENU

Allows the user to select a diagnostic self test. Tests may be selected by entering the number
of the test with the keypad, or using the RPG or up/down arrow keys to scroll through the list of tests. The num-
ber, description, and test status of the currently selected test are shown. Possible test status notations are:
“PASSED,” “FAILED” and “NOT DONE.” See “Self-tests” for a listing of all the tests and their descriptions.
If any test fails, refer to Chapter 4, “Troubleshooting,” in this manual.

Some tests are run during power-up and the results of these tests will be displayed when the test is selected.
These tests cannot be executed from this menu.

st Allows the user to select an adjustment test. Tests are listed in the order that they should
be performed. The one exception to this rule is that adjustment number 110 should be performed before perform-
ing adjustment number 109. To select a test, use the numeric keypad to enter the test number, or use the RPG
orup/down arrow keys to scroll through the list. The number, description, and test status of the currently selected
test are shown. Possible test status notations are: “PASSED,” “FAILED” and “NOT DONE.” See “Adjust-
ments” for a listing of the adjustments and their descriptions.

Executes the selected test if that test is currently implemented.

This stops any test that is currently running.

: Goes back to the main service menu.

SELF-TESTS

Internal tests in the HP 8711A are divided into two categories: self-tests and adjustment tests. Self-tests are
diagnostic tests which can be used in troubleshooting the analyzer. Only the ones marked with an asterisk (*)
below are executed during the power-up sequence. The pass/fail status of these tests can be checked by scrolling
through the list of self-tests. Also, if any test fails during power-up, the number of the first test to fail will be
displayed on the “Test Results” LED which is visible from the rear panel. The other tests run only when selected
from the service menus.

Note There are two LEDs to the left of the seven-segment “Test Results” LED on the rear panel of
the HP 8711A. Thered LED is on for self-tests 1 through 9, and the green LED is on for tests
10 through 19. If all tests pass, the green LED will be on, and the red LED and the seven-seg-

ment LED will be off.
Test# Test Name Description
*1 680x0 Processor Executes internal tests of 68020 main CPU. Checks all registers.

Checks logic, math, shift/rotate, and bit manipulation instructions.
*2 Boot ROM Checksum | Checksum of boot ROM to verify boot ROM firmware code.
*3 Main ROM Checksum | Checksum of flash EPROM to check main firmware.

*Test runs during power-up
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Test#

Test Name Description
*4 Main DRAM Writes a series of test patterns to the main DRAM and reads them
back. Checks size of main DRAM.
*5 SIMM DRAM Tests SIMM DRAM by writing to the DRAM and then reading the
data back. Checks size of SIMM DRAM.
*6 340x0 GSP Processor Performs a test of the TMS 34010 graphics system processor. Tests
, the display video RAM (VRAM).
*7 GSP Video Tests the video circuitry.
8 (Not used) This test number is not used because the test status LED powers up
with the number “8” as the default. If there is a problem with the
68020 CPU, this “8” will remain displayed on the LED.
*9 320C25 Program SRAM | Checks the program SRAM used by the TMS 320C25 digital
signal processor.
*10 320C25 DSP Processor | Tests the TMS 320C25 digital signal processor.
11 68020 & 320C25 Not implemented.
Communication
*12 Backplane Bus Tests the ability of the 68020 to access the other boards through the
backplane assembly.
*13 Non-volatile SRAM Tests the integrity of the contents of battery—backed SRAM.
Detects loss of power to the SRAM.
14 Digital IF Control Not implemented.
15 CPU Support Circuitry | Tests various circuits that are required for the main processor
(68020) to operate. Tests 68901 MFP chip (timers, interrupts).
Attempts to clear and disable all interrupts. Tests each interrupt
signal to the 68020 to make sure that none of them are asserted.
16 Analog Bus Tests the analog bus control circuitry and +5V and EPROM Vpp
on the CPU board.
17 Real Time Clock Tests the real time clock and tries to access registers on the chip.
*18 Front Panel Interface Tests the front panel control processor. Tries to access registers on
the chip. '
*19 Floppy Disk Controller | Tests the floppy disk controller chip. Tries to access registers on
the chip. Writes commands to the chip, and verifies correct
response. Also steps the floppy disk drive’s head from track 0 to 9,
and back to 0, to test the ability to find track 0.
*20 HP-1B Interface Tests the HP-IB interface circuitry. Tries to access registers on the
chip. Writes commands to the chip, and verifies correct response.
*21 RS-232 Interface Tests the RS-232 DUART chip. Tries to access registers on the
chip. Checks for missing clock input to the chip.
*22 DIN Keyboard Interface |Tests the DIN keyboard control processor. Tries to access registers
on the chip.
*23 Centronics Interface Tests the Centronics interface circuitry. Writes to three main printer

control output lines, and reads them back.

*Test runs during power-up
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Test# Test Name Description
24 Front Panel Key . .
Prompts user to press any keys and displays information on the
key pressed. Press[ PRESET | three times to exit.
Erase Non-Volatile Tests all locations of battery-backed SRAM by writing zeroes.
SRAM This erases existing data.
Source PLL Lock Not implemented.

27 X External Detector ID | Not implemented.

28 Y External Detector ID | Not implemented.

29 RS-232 Port Prompts user to connect a printer or terminal, and then sends
characters to the port.

30 Centronics Port Prompts user to connect a printer, and then sends characters to the
port.

31 DIN Keyboard Port Prompts user to connect a DIN keyboard. Displays feedback on
detected key presses.

32 HP-IB Port Prompts user to disconnect HP-IB cable. Tests HP-1B hardware.
Prompts user to connect a printer, and then sends characters to the
port.

33 Test TTL Pass/Fail Bit | Prompts user to disconnect cable and then tests the hardware.

Test Prompts user to ground the bit and then tests the hardware.

34 Test TTL User Bit Test | Prompts user to disconnect cable and then tests the hardware.

Prompts user to ground the bit and then tests the hardware.
ADJUSTMENTS

Adjustment tests generate correction constants (CCs) which compensate for the hardware performance of the
analyzer. Correction constants are stored in flash EPROM along with the firmware. The data is copied to RAM
during power-up. Running an adjustment test modifies the data in RAM, but it does not alter the data in
EPROM. To store the new CCs into EPROM, you need to store the CCs to disk, clear the EPROM by reloading
the firmware, recall the CCs from disk back into the RAM, and then store the CCs into EPROM.

Refer to Chapter 3, “Adjustments,” for details on how to perform these tests.

Testi# Title Comments

100 Set Serial Number Not implemented; serial numbers can only be set over HP-IB.

101 LO Power Sets a DAC that varies the receiver LO output from the source.
This ensures that the receiver mixers are getting the correct
power level.

102 Switched Gain Sets the low and high gain corrections for the receiver, which
are needed for accuracy at low input power levels.

103 Ext Det Gain The external X and Y detectors convert the detected power level
into a voltage for the HP 8711 receiver. In this adjustment,
known voltages are applied to the detector input ports. The ana-
lyzer then generates correction constants for the receiver to use
in interpreting the detector voltage level.
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Test# Title Comments

104 ALC Correction Source power correction. Generates power correction arrays for
both the ALC and step attenuator (if installed).

105 B Ch Abs B amplitude correction. Corrects B narrowband input so that it
reads 0 dBm properly.

106 B/R Vector Transmission correction. Performs transmission cal to correct

.| B/R to read 0 dB. ‘

107 One Port Reflection correction. Performs one-port cal to correct for nar-
rowband reflection (A/R) measurements.

108 R Scalar Pow R* amplitude correction. Generates absolute power lookup
table for the R* input at 30 MHz.

109 B Scalar Pow B* amplitude correction. Generates absolute power correction
table for the broadband B* input at 30 MHz. The B* input pow-
er is varied from -54 to +18 dBm in 2 dB steps for this test. An
external controller is required to run this test.

110 R Scalar Freq R* frequency response correction. Generates frequency re-
sponse correction for the broadband R* input.

11 Aux Input Augxilliary input correction. Corrects for offset and gain of the
aux input ciruitry. aux input circuitry.

SERVICE MODES SUMMARY

The service modes menus are shown in Figure 5-2 and described in the following paragraphs. The service modes
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Figure 5-2. Service Functions Menus

INSTRUMENT INFO
Displays a window with the following information:

Instrument model and firmware revision
Boot ROM version

Instrument serial number

Installed options

System impedance

Installed memory (DRAM)

SERVICE UTILITIES MENU

This menu allows manual control of several sections of the source and receiver boards. This can be a helpful
tool in troubleshooting these circuits.
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Allows the user to have manual control over the IF gain amplifiers in the receiver.

Overrides the settings of the other IF gain keys. This is helpful for troubleshooting problems
w1th the receiver board’s IF gain amplifiers. In AUTO mode, the instrument autoranges the IF amplifiers to

achieve optimal signal/noise at ADC. In manual mode, the user sets the gain stages on or off using the following
keys:

: Only active when has enabled manual control. The low IF “gain” does not
have gain. The circuit has a step attenuator which is normally on, and it is switched off when “gain” is needed.
This key allows the user to turn the low IF gain on or off, by switching the attenuation off or on respectively.

Only active when has enabled manual control. Allows user to turn the high

IF gain amplifier circuit on or off. When IF gain is being controlled automatically, the high IF gain is not used
for narrowband measurements.

Note The receiver can be compressed if high powers are applied with the switched gain set to “on.”
The switched gain cal removes offsets between the different gain states, so the trace level should
not be changed when the gain is turned on.

Goes to the more service utilities menu, which allows the user to manually control the ALC
DAC, step attenuator, LO power and the autozero DACs for the R* and B* inputs.

Goes back to the service menu.

MORE SVC UTILITIES MENU

Allows manual adjustment of the Automatic Level Control (ALC) DAC, which controls the
source output ("RF out” connector) power level. Disables the ALC power calibration until a power level is en-
tered using the “Power” menu.

Allows manual control of the step attenuator if one is installed.

Allows manual adjustment of the DAC which controls the LO output power. The LO power

Allows manual adjustment of the DAC used to set the offset for the R* and X channel chopper,

used in zeroing the R* detector. Analog bus node 14 can be used to check the voltage output of the DAC. Range
= 0 - 4095. The number 2048 corresponds to near zero offset.

: Allows manual adjustment of the DAC used to set the offset for the B* and Y channel chopper,
used in zeroing the B* detector. Analog bus node 13 can be used to check the voltage output of the DAC. Range
= 0 - 4095. The number 2048 corresponds to near zero offset.

Goes back to the service utilities menu.

MEAS CAL OPTIONS MENU

The HP 8711 uses array of calibration data to improve the measurements made by the hardware. This menu allow
the user to disable the calibration, and view the calibration data arrays.

Determines whether cal arrays are used in processing data will turn off both
user-performed cals and the default factory cal. This includes transmission, reflection, and frequency response
cal arrays (both broadband and narrowband). This function provides a way to examine the uncorrected perfor-
mance of the hardware in the instrument.
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Allows the user to turn off the power cal for both the internal and external broadband detec-

tors.

Selects the master (uninterpolated) cal arrays from the master to be displayed. These are

the cal arrays from the currently active calibration (default, full band, or user-defined). Leads to the view array
master menu.

Selects the interpolated cal arrays from the master to be displayed. These are the cal arrays
from the currently active calibration (default, full band, or user-defined). Leads to the view array interpol menu.

Goes back to the main service menu.

VIEW ARRAY MASTER MENU
VIEW ARRAY INTERPOL MENU

These keys allow you to view the actual calibration data arrays that are currently in use. The arrays are copied
into a memory trace for easy analysis. This allows you to scale them, and use markers to read out actual values.

Note All calibrations are 801 points.

v

Displays the directivity cal array as a memory trace.

Displays the source match cal array as a memory trace.

Displays the tracking (narrowband frequency response for reflection) cal array as a memory trace.
Displays the narrowband transmission frequency response cal array as a memory trace.
Displays the broadband R* frequency response cal array as a memory trace.

Presets the instrument.

Goes back to the meas cal options menu.

UPDATE CORR CONST MENU

For a description of when and how to use these keys, refer to”Storing and Recalling Correction Constants” in
Chapter 3, “Adjustments.”

Loads permanent copy of CC data from disk to EPROM. This key combines the functions

Displays a banner which describes the keys of this menu.

This copies the contents of the correction constant file named “CC_data” from the internal

oppy disk drive into RAM. The user cannot select an alternate disk drive. It allows the user to copy a partially
modified set of data into RAM and then continue with the rest of the adjustments.
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Atpower-up, correction constants are copied from the flash EPROM to a RAM buffer. Any
changes to the CCs are made to the buffer only. Pressing this key creates a disk file named “CC_data” that con-
tains the correction constants from the buffer. This file is always written to the internal disk drive, regardless
of the disk drive selected using the save/recall functions. The file will be written over any existing file with the

Same name.

This alters the nonvolatile correction constants stored in the analyzer. The flash EPROM
must be cleared first via firmware update. If not, the user is told to store the CCs to disk and update the firmware
first. If the flash EPROM is clear, the correction constant data is transferred from the buffer into the EPROM.
To update or load firmware, refer to “Loading Firmware” later in this chapter.

Note This copies all the adjustment data. If an adjustment test has not been done, the default values
are put in EPROM and the only way to replace them with real adjustment data is to do the adjust-
ment, reload the firmware

Goes back to the service menu.

ANALOG BUS MENU

The HP 8711 has an analog bus that can be used to troubleshoot hardware problems on some of the boards in
the instrument. This is done by sampling analog bus nodes, which provide measurements at selected points on
the boards. Nominal values for each node are provided in the following table.

Allows the user to select an analog bus node to be measured. The currently selected node de-

d pumber are displayed. A node may be selected by using the keypad to enter the number, or by using
the RPG or up/down arrows to scroll through the list.

Triggers a data measurement of the selected analog bus node.

Goes back to the service menu.

ANALOG BUS NODES
Number Name Description
1 +47 Volts +47V power supply on the source board (+47A on the schemat-
ic). Normal value: 44V to 50V
2 RF 1 Tune VCO tuning voltage for the RF1 phase lock loop on the source

board (RF1_TUNE on the schematic). Value varies with the
source frequency setting. Normal values are 6 to 10 volts. A
value higher than about 11.5V may indicate a saturated op amp.

3 LO Integrator Output of integrator in the source LO loop (LO_INT on the
schematic). Voltage decreases as source frequency increases;
normal values are -2.0 to +10.0 volts.

4 Offset Tune VCO tuning voltage for the RF2 phase lock loop on the source
board (OFFSET_TUNE on the schematic). Value varies with
the source frequency setting. Normal values are 6 to 10 volts, A
value higher than about 11.5V may indicate a saturated op amp.

5 Output Amp Temp Shows the temperature at the output amplifier on the source
board (OUTPUT_AMP_TEMP on the schematic). Normal val-
ues are 30 t0 45 degrees Celsius.
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Number

Name

Description

ALCLog

ALC log amp output on the source board (ALC_LOG on the
schematic). Value depends on the source power level. Normal
values are -1.75 to -0.5 volts.

ALCPIN

Voltage to ALC PIN modulator on the source board. This value
increases as the source power increases. Normal values range
from 3.0 to 10.5 volts.

+5V on RCVR

+5V power supply on the receiver board. Normal values are 4.5
to 5.5 volts.

+15V on RCVR

+15V power supply on the receiver board. Normal values are
13.5 to 16.5 volts.

10

-15V on RCVR

-15V power supply on the receiver board. Normal values are
-16.5 to -13.5 volis.

11

X Det Temperature

X detector temperature (ITEMPX on the receiver schematic). A
typical value is 30 degrees Celsius when a detector is con-
nected. If no detector is connected, the typical value is around 0
degrees Celsius.

12

Y Det Temperature

Y detector temperature (ITEMPY on the receiver schematic). A
typical value is 30 degrees Celsius when a detector is con-
nected. If no detector is connected, the typical value is around 0
degrees Celsius.

13

B*/Y Autozero

Offset used for the B chopper on the receiver board (BOFFSET
on the schematic). The voltage varies depending on the value of
the B* DAC, which can be changed using the more service uti-

lities menu. Typical values are ~12 to +12 volts.

14

R*/X Autozero

Offset used for the R chopper on the receiver board (ROFFSET
on the schematic). The voltage varies depending on the value of
the R* DAC, which can be changed using the more service uti-

lities menu. Typical values are -12 to +12 volts.

15

B* Detector Temp

Temperature of B* internal detector on the receiver board
(BTEMP on the schematic). Typical values are 20 to 60 degrees
Celsius; this will depend on the ambient temperature.

16

+5V on CPU

+5V power supply on the CPU board. Normal values are 4.5 to
5.5 volts.

17

+12V Flash Voltage

+12V Vpp supply for writing to the flash EPROM on the CPU
board. This voltage is normally OFF, so the ABUS value
should be less than 2.5V. The “on” voltage level is checked dur-
ing the power-up tests, and an error message is displayed if the
level is incorrect.

18

CPU Temp

Temperature sensor on CPU board (CPU_TEMP on the sche-
matic). Typical values are 30 to 60 degrees Celsius; this will
depend partly on the ambient temperature.
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MISCELLANEOUS SERVICE FUNCTIONS
Clearing Nonvolatile Memory (SRAM)

This is also referred to as “zeroing” the nonvolatile SRAM, because the procedure causes the analyzer to write
zeroes into the nonvolatile SRAM locations in memory. Note that this will erase any files saved to internal
memory (RAM disk).

To clear the memory, turn on the HP 8711. While the instrument is running through its self-tests, press the
key a few times. The analyzer will finish the main CPU tests, then pause with a message asking if the
user wants to zero the SRAM. Press the key to clear the memory. Press softkey #8 (bottom softkey) if
you want to continue without clearing the memory.

Correction Constant Procedures

Refer to ~Storing and Recalling Correction Constants” in Chapter 3, ”Adjustments”, to perform these tasks:
* To store correction constants to disk or EPROM

¢ To load correction constants to RAM from disk.
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Upgrading Firmware

To upgrade your analyzer’s firmware you need two disks:

* afirmware disk
* acorrection constant (CC) disk

Both disks are necessary because

* Correction constants are stored in EPROM with firmware,
s The old firmware must be erased before the new firmware is stored, and

* EPROM can only be erased all at once (not partially).

A firmware disk is shipped with each HP 8711. New firmware disks are released periodically as improvements
are made. You should always keep at least one copy of firmware in a safe place because you cannot create a
firmware disk yourself. See "Replaceable Parts,” chapter 7, for the HP part number of the firmware disk.

You can use the correction constants disk shipped with the analyzer if (1) no parts have been replaced in the
instrument and (2) no adjustments have been made. If, however, changes have been made, you must use a disk
with the current correction constants. If such a disk is not available, follow the procedure below to make a current
correction constants disk.

Making a Current Correction Constants Disk (Optional)

Note: for details on storing and recalling correction constants, see “Storing and Recalling Cormrection
Constants™ at the end of chapter 3, “Adjustments.”

1. Insert a formatted disk into the internal disk drive. (If needed, format the disk with the file utilities menu
under [ Save Feeall_]).

2. Press
3. Remove the correction constants disk.
Upgrading the Firmware

1. Insert the firmware disk and cycle power: the analyzer indicates that it detects a firmware disk and is about
to install the new firmware.

2. Press hen prompted: the firmware takes about 5 minutes to load.

3. Remove the firmware disk and cycle the power again: the analyzer indicates that no correction constants
are installed.

4. Insert the correction constants disk.
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to load the correction constants into

5. Press (oo |
RAM.

Note: With some firmware revisions, you may see a warmng message indicating that the CC just loaded were
made with a different firmware revision. In thi orm one or more additional
adjustments. Press[ SYSTEm oPrioRs | ¢ . Cycle through the adjust-
ments, note any that are ’NOT DONE.” Perform these before pro g with the next step. Note that adjust-
ment #100 will always indicate ’NOT DONE” and should not be performed.

. When done, cycle the power in order for the new correction constants to take

effect.
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HP-IB COMMAND REFERENCE FOR SERVICE

Some of the service menu keystrokes have equivalent remote HP-1B commands. The HP 8711 uses the SCPI
programming language. For more information about SCPI and HP-1B, refer to the “HP-IB Programming” sec-
tion of the Operating and Programming manual. Service-related SCPI commands are listed in two sections be-
low.

Syntax Summary
The following conventions are used when SCPI commands are being described:

¢ Angle brackets (< >) are used to enclose required parameters within a command or query. The definition
of the variable is usually explained in the accompanying text.

¢ Square brackets ([ ]) are used to enclose implied or optional parameters within a command or query.

¢ UPPERIlower case characters are used to indicate the short form (upper-case) of a given mnemonic. The
remaining (lower-case) letters are the rest of the long form mnemonic. Either the short form or the long form
may be used.

Softkey SCP1 Commands

This section lists the service menu keys in the order they appear on the menu map. (Se¢ Figures 5-1 and 5-2.)
Each softkey is shown with its corresponding short form SCPI command.

Some SCPI commands do not correspond directly to a softkey. These are listed in the alphabetical command
summary following this list, which also lists the long form of each SCPI command.

Keystrokes SCPI Command
Tests and Adjustments Menun

TEST:SEL <num>
TEST:SEL <num>
TEST:STAT RUN

TEST:STAT STOP

Meas Cal Options Menu

SENS[1[2]:CORR[:STAT]
<ON[1/OFF0>

Update Corr Const Menu

DIAG:CCON:STOR:DISK
DIAG:CCON:STOR:EEPR
DIAG:CCON:LOAD
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Alphabetical SCPI Command Summary

This section contains the service-related HP-IB mnemonics recognized by the HP 8711A with a short descrip-
tion of each. All commands have a query form unless specified in the “Form” column as command only or query
only. To change a command into a query, add a “?”.

The “Form” column also gives the parameter type returned by the instrument in response to a query. NR1 (inte-
gers), NR2 (floating point numbers with explicit decimal point), and NR3 (floating point number in scientific
notation) refer to different types of numeric data. CHAR (character data) and STRING (string data, enclosed
in quotes) are also used to describe response types. These parameter types are described in the “Parameter Types™
section of the HP-IB Command Reference in the HP 8711A Operating and Programming Manual.

Command Form Description
DIAGnostic:CCONstants:LOAD Command Load correction constants from internal disk drive.
DIAGnostic:CCONstants:STORe:DISK Command Store correction constant data to a file named “CC_data” on the

internal disk drive.
DIAGnostic:CCONstants:STORe:EEPRom | Command Store correction constant data from the RAM buffer into flash
EPROM.
DIAGnostic:CPU:MEMory[:WORD] NR1 Write a 16 bit data value to a 68020 address. Query returns an
<addr num> <data num> integer with the 16 bit value at the selected address.
DIAGnDostic:SNUMber <string> STRING Store a serial number into memory. The string must be 10
characters long. The query form returns the current serial
number.
*IDN? Query Return a string that uniquely identifies the analyzer, including
STRING model number, serial number, and firmware revision.
*OPT? Query Retum a string identifying the installed options, in the form
STRING “1E1, 1C2”.
SENSe[1]2):CORRection[:STATe] NR1 Turn measurement calibration on/off.
<ON|1jOFFjo>
TEST:RESult? Query Query the result of the selected adjustment or self-test. Response
CHAR will be NULL|PASS|FAIL.
TEST:SELect <num> NR1 Select the adjustment or self~test to execute.
TEST:STATe <string> CHAR Select the state of the active adjustment or self-test. Choose from
RUNJCONTinueJSTOP. Query response will be
NULL|PAUS|DONE.
TEST:VALue <num> NR1 Set or query a value for an adjustment or self-test.
*TST? Query Perform and return the result of a complete self test. An ASCII 0
NR1 (zero) indicates no failures found. Any other character indicates a
failure.
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Theory of Operation

INTRODUCTION

Theory of Operation begins with a general description of the operation of a network analyzer system. This is
foliowed by more detailed operating theory for the HP 8711 in particular, divided into functional groups. The
operation of each group is described briefly, to the assembly level only. Detailed component-level circuit theory
is not provided here.

Simplified block diagrams illustrate the operation of each functional group. A more detailed overall block dia-
gram is provided at the end of the Troubleshooting section.

SYSTEM THEORY

Anetwork analyzer system consists of a source, signal separation devices, areceiver, and a display. The HP 8711
integrates a synthesized RF source with built-in couplers for signal separation, a combination narrowband and
broadband receiver, and a display. Figure 6-1 shows a simplified system block diagram for the HP 8711.

In the HP 8711, the A3 fractional-N/reference and A4 source assemblies provide the synthesized RF source
output. The AS receiver assembly separates the signals into reference, reflected, and transmitted signals. These
inputs are processed as either narrowband or broadband signals. Then they are multiplexed into ADCs (analog
to digital converters), where they are converted into digital signals. The digital data is processed by the A2 CPU
assembly and sent to the A7 display.
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Figure 6—-1. Simplified HP 8711 System Block Diagram

ANALYZER FUNCTIONAL GROUPS

Each functional group consists of one or more assemblies that perform one of the basic instrument functions.
These groups are the power supply, digital control, source, and receiver.

POWER SUPPLY THEORY

The power supply group consists of the A6 power supply assembly. This switching power supply provides regu-
lated DC voltages to power all assemblies in the analyzer through a connection to the backplane. The backplane
serves as a motherboard to provide power, data, and control signal connections to the various assemblies.

A voltage selector switch, accessible at the rear panel, adapts the analyzer to local line voltages of approximately
115V or 230V. Refer to “Installing the HP 8711” in the Operating and Programming manual for line voltage
tolerances and other power considerations.

The power supply has a standby state instead of an off state when the AC power is connected. In standby, the
A6 assembly provides a +13V supply which is used to power the non~volatile SRAM on the CPU board. (A
battery provides power to the non-volatile SRAM when the instrument is disconnected from AC power.) The
power supply turns on when the on/standby switch is grounded. In the on state, the power supply provides the
following supplies to the instrument: +5V, +15.5V, -15.5V, and +12V.

Two diagnostic LEDs are visible from the rear panel. The green LED is on in normal operation. It is off when
the line power is absent or set too low, or if the line fuse has blown. The red LED is on in standby but off during
normal operation. It will blink to indicate a power supply shutdown. Refer to the Troubleshooting section for
more details.
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DIGITAL CONTROL THEORY
This group includes the A1 front panel, A2 CPU, A7 display, and A8 floppy disk drive assemblies.

A1 Front Panel

The A1 front panel assembly allows the user to control the analyzer. It includes a keyboard and RPG knob. A
probe power jack that supplies +15V and -12.6V is available for use with RF probes and other accessories. Fuses
for these supplies are on the back of the Al front panel PC board.

A2 CPU

The A2 CPU assembly provides most of the control, interface, and data processing functions in the analyzer.
It contains several microprocessors and many different types of memory, as shown on the HP 8711 overall block

diagram.

The main CPU is an MC 68020 microprocessor. It is the master controller for the analyzer, including the other
dedicated processors on the CPU assembly. When the analyzer is the system controller in an HP-IB system,
it also controls peripheral devices through the HP-IB interface.

The TMS 320C25 digital signal processor (DSP) receives the digital data from the AS receiver board and per-
forms data processing functions such as digital filtering, averaging, and applying error correction. It has some
dedicated SRAM for running its firmware, and it also uses some shared DRAM and SRAM which is used to
transfer data with the CPU.

The TMS 34010 graphics system processor (GSP) is responsible for converting data from the CPU into video
signals to drive the A7 display assembly. It also produces an external video output which is accessible from the
rear panel.

A number of processors on the CPU assembly allow the analyzer to interface with the outside world. The front
panel processor handles inputs from the front panel keyboard and RPG. The floppy disk controller controls the
internal floppy disk drive. The DIN keyboard interface allows a user to connect an external keyboard, which
is very useful when writing programs with IBASIC. The Centronics and RS-232 interfaces allow the analyzer
to control printers and plotters with a parallel or serial interface. The HP-IB interface allows the HP 8711 to
be a system controller or talker/listener on an HP-IB bus. In addition, there are two TTL outputs (user bit and
limit test pass/fail bit) that can be accessed by the user. There is also an external trigger input for sweep control.

The firmware for the analyzer is stored in two places. A boot ROM contains low-level firmware that allows the
analyzer to run some power-on self-tests and perform functions such as loading firmware from a floppy disk.
The main firmware, which includes the analyzer’s operating system and additional self-tests, is stored in
EPROMs, along with the correction constant data for the instrument. Both the boot ROM and the main EPROMs
are flash EPROMs. They can be erased and reprogrammed without removing the CPU assembly from the ana-
lyzer. However, erasing the EPROMs for a firmware update also erases the correction constant data, so it is nec-
essary to have a copy of this data on disk for retrieval after the update.

The non-volatile SRAM is used to store instrument state and peripheral state settings. It is also used as a RAM
disk by the save/recall functions, which refer to the non-volatile SRAM as “internal memory.” Thisnon-volatile
SRAM is powered by a +13V supply when the analyzer is in standby, and by a battery when the AC power is
disconnected.

The CPU assembly also contains SIMM DRAM. The amount of SIMM DRAM installed in a particular HP 8711
depends on the instrument’s option configuration. This SIMM DRAM is used in addition to the main DRAM
for normal operation of the CPU. More SIMM DRAM is required for instruments with IBASIC (option 1C2).
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A7 Display

The A7 display includes a monochrome 20.8 cm (9 inch) CRT and a matching driver board. Video signals are
produced by the A2 CPU assembly and sent to the A7 assembly for display on the CRT. An intensity adjustment
is accessible from the front panel.

A8 Floppy Disk Drive

The A8 floppy disk drive is referred to by the analyzer as the internal disk. It accepts double density or high
density 3.5 inch floppy disks. It can read from or write to either LIF or DOS format disks. The Save/Recall menus
of the HP 8711 can only format disks in DOS format. However, you can use an external controller or IBASIC
(option 1C2) to format disks in LIF format if desired.

SOURCE THEORY

The source group consists of the A3 fractional-N/reference assembly and the A4 source assembly.

A3 Fractional-N/Reference

The A3 assembly consists of two boards connected together. The reference board generates the various reference
signals used in the analyzer, while the fractional-N (frac-N) board generates a 30 to 60 MHz synthesized signal
for use in the A4 source assembly.

The reference board uses either the internal 10 MHz crystal oscillator or an external 10 MHz reference signal
to generate three reference signals. The 100 kHz signal is used in the fractional-N VCO phase lock loop. The
10 MHz signal is used by the A4 source assembly. A 5 MHz signal goes to the backplane, where it is routed
to the A2 CPU and AS receiver assemblies for use in signal processing.

The fractional-N board is the synthesizer for the source. The 30 to 60 MHz frac-N VCO output is used for
phase-locking the source LO signal, which in turn is used to generate the source RF output.

A4 Source

The source assembly provides two output signals. One signal, which covers the 0.3 to 1300 MHz range, is the
main source RF output signal. It goes to the receiver board and through an optional step attenuator before it gets
to the RF OUT (REFLECTION) port on the front panel. The other signal serves as the internal receiver LO for
downconverting narrowband signals. The two signals are independently phase-locked, and they are separated
from one another by the receiver IF (intermediate frequency) of 27.778 kHz.

These two signals are generated from 3 phase-locked VCOs, as shown in Figure 6-2. In normal operation, the
RF1 VCO is phase-locked to a 1 MHz reference signal to produce a stationary 2340 MHz signal. (The 1 MHz
signal is derived from the 10 MHz output of the A3 frac-N/reference assembly.) Similarly, the RF2 VCO is also
phase locked to the 1 MHz reference to produce a stationary signal that is offset from RF1 by the receiver IF
0f27.778 kHz. The Source LO VCO supplies the LO drive for the two source mixers. It covers a 2340.3 to 3640
MHz range. It is phase~locked to a fractional-N sweeping synthesizer (A3). As this phase lock loop sweeps,
the main Source RF output is generated as the mixing product of the 2340 MHz RF1 signal and the sweeping
2340.3 to 3640 MHz Source LO signal. Similarly, the Receiver LO output is generated by the RF2 signal mixing
with the sweeping Source LO, resulting in a signal that is offset from the Source RF output by the receiver IF.
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Figure 6—2. Simplified Source Block Diagram

Power level control of the source RF output is achieved by using a coupler/detector on the source RF output
signal, which controls a modulator on the RF1 signal. Digital correction is applied to the RF2 signal to control
the receiver LO power level. Both power levels can be adjusted by running the appropriate service tests. See
the “Adjustments” section of this manual for more details.

The source also has a “dither” mode for spur avoidance. When dither is on, the RF1 frequency changes from
2340 MHz to 2304 MHz, and the RF2 frequency changes to (2304 MHz + IF) to maintain the 27.778 kHz offset
between these two signals. Because of these changes, the mixing products from the two source mixers will be
at different frequencies, resulting in spurs that have shifted in frequency when compared to the dither off state.
This is used in two ways. The user can select : (under the Source key), which causes the analyzer
to shift the RF1 and RF2 frequencies to the “dither on” values for all subsequent sweeps, until dither is turned
off again. This is useful if the user is only interested in a narrow frequency span, and switching dither on success-
fully moves a spur out of the span of interest. The user can also select . In this case, the analyzer
will approach a known spur frequency, switch dither on until it sweeps past the spur, then switch dither off again
until it gets to the next spur. This method is more suitable for wider frequency spans, but it slows down the sweep
because of the need to turn dither on and off.
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RECEIVER THEORY

The A5 receiver assembly is responsible for separating and measuring the RF signals and converting these sig-
nals into digital data for further processing by the A2 CPU. Figure 6-3 shows a simplified block diagram of the
receiver assembly.
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Figure 6-3. Simplified Receiver Block Diagram

The source RF output from the A4 source assembly is input into the receiver. The signal passes through an op-
tional step attenuator, then through two directional couplers. The first coupler measures the source output signal
and uses this as a reference (R input). The source output signal travels the through arm of the second coupler,
which is used in reflection measurements to sample the signal reflected from the REFLECTION test port. This
reflected signal is referred to as the A input. The source output signal then goes out the REFLECTION port,
propagates through the device under test, and enters the receiver again at the TRANSMISSION or RF IN port.
The signal from this port is the B input.

The R, A, and B inputs can be processed in one of two ways. For narrowband measurements, the RF input signal
is downconverted to a lower IF frequency of 27.778 kHz using mixers. These mixers are driven by the Receiver
LO signal from the A4 source assembly. After the signal is downconverted, it is amplified, filtered, and sent
to the analog to digital converters (ADCs).
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For broadband measurements, the RF input is converted to 2 DC signal with a diode detector. This DC signal
is chopped at a 27.778 kHz rate and then sampled at a rate of 55.5 kHz. This signal is then amplified, filtered,
and sent to the ADCs. The HP 8711 has two internal diode detectors, B* and R*. The A input does not have
a broadband detector.

The analyzer can also use one or two external broadband detectors. These detectors convert the measured RF
signal into DC signals, which are referred to as the X and Y inputs. The DC inputs are multiplexed into the same
choppers used for the B* and R* detectors: the B* and Y inputs share a chopper, and so do R* and X. The signal
then follows the same path as the one used for the internal broadband detection.

There is also a rear panel connector for an auxiliary input. This input displays DC or low frequency AC signals
from -10 to +10 volts.

The analyzer uses adjustment tests to generate correction constant data for all of the internal narrowband and
broadband inputs. For the external detectors, the correction constants are stored in an EEPROM in the detector.
This data can be read by the receiver to correct data for the X and Y inputs.

There are two 16-bit ADCs on the receiver assembly. The two ADCs are multiplexed between the various nar-
rowband/broadband, internal/external signals. The ADCs require a 2.5 MHz clock signal from the CPU board.
They convert the 27.778 kHz signal into digital data, which is then sent to the digital signal processor (DSP)
on the A2 CPU board.
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Replaceable Parts

INTRODUCTION

Use this chapter to order replaceable parts and remove and reinstall those parts (installation procedures are the
reverse of the removal procedures). For component-level repair refer to the schematic package (see the docu-
mentation parts list). In keeping with the assembly-level repair strategy of the instrument, this chapter docu-
ments the following:

* major assemblies

¢ cabinet parts

* miscellaneous parts
¢ RF shields

¢ documentation

L 4

post repair procedures

Warning Parts of this instrument have sharp edges. Work carefully to aveid injury.

TOOLS REQUIRED

Torxdriver sizes 10 and 15

5/8 in. wrench (for BNC nuts)
5/16 in. wrench

5/16 in. nut driver (for CRT nuts)

HOW TO ORDER PARTS

Refer to the following parts lists to identify the part and its part number. All of the part numbers listed are HP
part numbers but commercially available parts are noted with an asterisk (*). To order the part, use the part num-
ber listed, state the quantity desired, and address the order to the nearest Hewlett-Packard office. To save money
or time, read the following paragraphs.

To order parts not listed, include the instrument model number, complete instrument serial number, description
and function of the part, and quantity desired.

Save Money by Ordering R-E (Rebuilt-Exchange) Assemblies

If you need to replace an assembly and would like to save money, consider a R-E (rebuilt-exchange) assembly.
These factory-repaired, tested assemblies are available on a trade-in basis. They meet all factory specifications
required of a new assembly. They are designated (R-E) in the following parts lists.
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Save Time by Calling (800) 227-8164

To order parts as fast as possible, call the above number Monday through Friday, 6am to 5pm PST. You will
contact HP parts specialists with direct on-line access to the parts listed in this manual. Four-day delivery is
standard; one-day (hotline) delivery is available for an additional charge. Outside of the United States, contact
your nearest HP office.

MAJOR ASSEMBLIES

(behind)  (behind)
A2 A6

Item Description HP Part Number Qty
Al Front panel assembly (removed) See Fig7—-1B
A2 CPU assembly See Fig7-2
A3 Frac—N/reference assembly See Fig7-3
A4 Source assembly SeeFig 7-4
A5 Receiver assembly See Fig 7-5
As Power supply See Fig 7-6
A7 CRT assembly See Fig 7-7
As Floppy disk drive See Fig 7-8
1 A4J1 to AS cable 08711-20031 1
2 A4J2 to ASJ1 cable 08753-60061 1
3 A4J3 to A3JS cable 08753-60061 1
4 A4J4 to A5 cable 08711—20030 1
Backplane cover (not shown) 08711 —00031 1

Figure 7-1A. Major Assemblies and Cables
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A1 FRONT PANEL ASSEMBLY

J i

4 7 9 8
(behind) (behind)

Item Description HP Part Number Qty
1 | Front panel assembly ’ 08711 —60001 1
2 Keyboard assembly 08711-60101 1
3 M23x10 machine screw 0515-0374 4
4 Probe power socket (part of dress panel) 08711—60087 1
5 RPG (rotary pulse generator) assembly 1990—-1525 1
6 Knob (for RPG) 01650—47401 1
7 Fuse for power probe socket, 0.75A, 125V 2110-0424* 2
8 Label, HP 8711A 08711-—-80001 1
9 " |Label, frontdress 08711-80002 1
10 Front handie nut plate (not shown) 08711 -00007 2
11 M4x10 machine screws (for handles) 0515—-2044* 8
12 M3x6 machine screws (for nut plats) 0515—1382 4

*= Commercially available

Figure 7-1B. Front Panel Assembly Replaceable Parts

How to Remove the Front Panel Assembly
Disconnect the power cord.

Remove the front handles (trim strip first). Pull the center top of the front panel up slightly and pull the center
bottom down slightly to release the two catches. Then pull the front panel away from the cabinet several inches.
Disconnect the ribbon cable from the circuit board. If you need to remove one of the assemblies inside the
analyzer, remove the metal front handle nut plates (2).

To remove the RPG knob, pull it off its splined shaft. To remove the RPG, disconnect the five~wire cable from
J2. Remove the knob, hex nut, and washer.

Note The probe power fuses are in sockets.
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A2 CPU ASSEMBLY
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Item Description HP Part Number

1 A2 CPU assembly (new) 08711-60002

A2 CPU assembly (R-E) 08711-69002
2 GSP shield (MPS bottom strip) 08711-20054 1
3 GSP shield (MP3 cover) 08711-20055 1
4 DSP shield (MP2 bottom strip) 08711-20056 1
5 DSP shield (MP2 cover) 08711-20057 1
6 CPU shield (MP4 bottom strip) 08711-20058 1
7 CPU shield (MP4 cover) 08711-20059 1
8 DRAM, standard instrument (256 Kbyte) 1818-4268 2

DRAM, option 1C2 instrument (1 Mbyte) 1818—5337 2
9 BNC jacks 1250—1842* 4
10 Fuse, DIN interface, 3A 125V 2110—-0332* 2
11 Display ribbon cable assy 8120—5526 1
12 Front panel ribbon cable assy 8120-5527 1
18 Floppy disk drive ribbon cable assy 8120-5528 1
14 Battery, 3.0V 1420-0338 1
15 CPU front shield assembly 08711-60032 1
16 CPU rear shield assembly 08711—-60031 1

= Commercially available

Figure 7-2. A2 CPU Assembly Replaceable Parts
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How to Remove the CPU Assembly
Disconnect the power cord.

Disconnect any cables from these connectors in the top
row of the rear panel: user TTL output, limit test TTL
output, ext trig in/out, HP-IB, parallel port, RS-232,
DIN keyboard, and video out.

Remove the front panel (details are in Figure 7-1B on
page 7-3).

Remove the display assembly (details follow
Figure 7-7, on page 7-12 ).

Remove the floppy disk drive (details follow
Figure 7-8, on page 7-14).

Withdraw the CPU assembly from its cavity.

To reinstall the CPU assembly, first make sure the
3-wire disk drive cable assembly is connected to it.
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A3 FRAC-N/REFERENCE ASSEMBLY

C‘K No Connectzon e ? J3 o J1

ftem Description HP Part Number Qty
1 A3 Frac-—-N/reference ckt bd assy (new) 08711 -60003 1
A3 Frac—N/reference ckt bd assy (R—E) 08711-69003 -
2 J6 external reference input jack, BNC 1250—-1842* 1
Hex nut for BNC jack (not shown) 29500054 1
Washer for BNC jack (not shown) 2190—0068
8 10 mm machine screw 0515—-0374* 4
4 35 mm machine screw 0515—-1038* 4
5 J2to J15 8.5 in. cable 8120-2587 1
(] J4 to J8 8.5in. cable 8120-2587 1
7 J7 to J17 8.5 in. cable 8120-2587 1
8 Ji8 to J18 SH 12in. cable 8120—-2586 1
9 Shield, frac~N (top) 0871120020 1
10 Shield, frac—N (bottom) 08711 -20021 1
11 Shield, frac—~N/VCO (top) 03325-40602 1
12 Shield, frac—~N/VCO (spacer plate) 03325-40601 1
J Frac—N output (SMB) 1250—-1512
J3 10 MHz reference output (SMB) 1250—-1512

*= Commercially available

Note Item 1 consists of two circuit boards. Do not take them apart. They must be ordered together
‘ with the above part number.

Figure 7-3. A3 Frac-N/Reference Assembly Replaceable Parts
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How to Remove the Frac-N/Reference Assembly

Disconnect the power cord.

Remove the front panel (details are in Figure 7-1B on
page 7-3).

Disconnect, if present, the cable from the external refer-
ence input on the rear panel.

Remove the nut and washer from the BNC connector.

Disconnect the two cables from the front of the
assembly.

Withdraw the assembly from its cavity.

Ext Ref input
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A4 SOURCE ASSEMBLY

e

N

e

— & — @ f C
af—
< [T
= ®
C R\ o - Jol _B jE\@
Item Description HP Part Number Qty
1 A4 source assembly (new) 08711-60104 1
A4 source assembly (R—E) 08711-69104
2 J1 receiver LO SMA connector 1250—-1986* 1
3 J2 frac—N input SMB connector 1250—-1512* 1
4 J3 10 MHz reference input SMB connector 1250—1512* 1
5 J5 source output SMA connector 1250—1986* 1
6 Front shield (top) 08711-20022 1
7 Front shield (bottom) 08711-20023 1
8 Front shield gasket 08711 -20043 2
9 Rear shield (top) 08711~20024 1
10 Rear shield (bottom) 08711-20025 1
11 Rear shield gasket 08711-20044 2
12 M3x12 machine screws 05150664 17

* = Commercially available

Figure 7-4. Source Assembly Replaceable Parts

How to Remove the Source Assembly

Disconnect the power cord.

Remove backplane cover by pressing upwards on tab at top (see disassembly label).

Remove rear panel screw.

Remove the front panel (details are in Figure 7-1B on page 7-3).

Disconnect the four cables from the front of the source assembly.

Withdraw the source assembly from its cavity.
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A5 RECEIVER ASSEMBLY

@ (with step atten.)

or
3 ? ? (not shown) e
\ e _@__ T — _____C-__ =
.:.I_ 3
e SR
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Vi
Item Description HP Part Number Qty

1%* A5 50 ohm receiver assembly (new) 08711-60105 1

A5 50 ohm receiver assembly (R—E) 08711-69105

A5 75 ohm receiver assembly (new) 0871160070

A5 75 ohm receiver assembly (R—E) 0871169070
2 Test port assy (connectors and bracket) 0871160038
8 Aux input BNC connector 1250—-1842* 1

Hex nut for BNC connector 2950-0054

Washer for BNC connector 2190—0068
4 Square shield (top) 08711-20027 1
S Square shield (bottom) 08711-20026 1
6 Square shield gasket 08711-20040 2
7 RF IN connector to J4 cable assy 08711-20033 1
8 Not used
<] J2 to RF OUT cable 0871120032 1

PARTS SPECIFIC TO INSTRUMENTS WITHOUT STEP ATTENUATOR
10 Source RF to J3 cable assy (not shown) 08711-20034 1
PARTS SPECIFIC TO INSTRUMENTS WITH OPTIONAL STEP ATTENUATOR

11 Step attenuator assy (inc. atin & PCB) 08711-60051
12 Step attn PCB (part of item 11) 0871160053
13 Step attenuator ribbon cable assy 8120-5524
14 J3 to step attenuator cable assy 0871120036
15 Step atin to front panel cable assy 08711-20035
16 Screws to fasten step attenuator *
17 M3x8 screws (for step attn PCB) 0515—-0372* 4

* = Commercially available

** A5 receiver assy includes items 9 and 7. Reuse all other associated parts.

Figure 7-5. A5 Receiver Assembly Replaceable Parts
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How to Remove the Receiver Assembly
Disconnect the power cord.

Disconnect any cables from the EXT DET X-INPUT, EXT DET Y-INPUT, and AUX INPUT rear panel BNC
connectors.

Remove nuts and washers from BNC connectors.

Remove screw on bottom of instrument.

Remove the front panel (details are in Figure 7-1B on page 7-3).
Remove cables between A4 source and AS receiver board assemblies.

Withdraw the assembly from its cavity.
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A6 POWER SUPPLY

1 2

© ® e\, ©
© 0| lo [ ® :
AC

3

(inside)
item Description HP Part Number Qty
1 AS power supply assembly {new) 0950-2201 1
A6 power supply assembly (R—E) 5062-3437 0
2 M3x6 machine screw 0515—-0430* 4
K] Fuse, 5A, 250V, time—lag 2110-0882 2
4 Fan (part of A6 assembly)

* = Commercially available

Figure 7-6. A6 Power Supply Assembly Replaceable Parts

How to Remove the Power Supply Assembly

Disconnect the power cord.

Remove the front panel (details are in Figure 7-1B on page 7-3).

Remove the display enclosure (details follow Figure 7-7, on page 7-12).

Remove the four screws along the rear edge of the display enclosure.

Lift open the CRT access panel and disconnect the two~wire cable from the power supply.

Withdraw the power supply from the housing.
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A7 DISPLAY ASSEMBLY
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ftem Description HP Part Number Qty

1 Display assembly (CRT, PC bd assembly, display enclosure) (new) 08711-60007 1

CRT assembly (CRT and PC bd assy) 2090—0211

Display enclosure 08711-60012
2 Fuse (for replacement, part of item 1) not available
8 Display enclosure cover

(for replacement, part of item 1) 08711 —00008 1

4 Line switch/intensity adjustment 0871160009 1
5 Intensity knob 08711 -40004 1

* = Commercially available

Figure 7-7. Display Assembly Replaceable Parts
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How to Remove the Display Assembly
Disconnect the power cord.
Remove the two screws from the rear panel.

Remove the two screws from the bottom cover of the
instrument.

Remove the front panel (details are in Figure 7-1B on
page 7-3).

Withdraw the enclosure 2 or 3 inches from its cavity.

Disconnect the ribbon cable from the jack behind the top
of the CRT (item B, Figure 7-7 on page 7-12).

Withdraw the enclosure completely from its cavity.
NOTE: The rear panel end of the enclosure is heavy.
Don’t let it slip as it comes out.

Note The CRT itself and its PC bd assembly are a matched pair and must be replaced together.

v

To replace the power switch or brightness control, remove the display enclosure from the instrument. Hold the
switch cover (item 4, Figure 7-7) by the top and bottom edges, push back slightly to release the tabs, and rotate
outward and toward the back to remove. Both switches and cables must be replaced as a unit.
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A8 FLOPPY DISK DRIVE

Ml ® ® |
@ @ b4 ———@
tom Description HP Part Number Qty

1 Floppy disk drive (inc. sheet metal) 0950-2075 1
2 Bracket, mounting to disk drive 08711-00004 1
8 Disk drive ribbon cable 8120-5528 1
4 Disk drive 3—wire cable (not shown) 08711-60027 1

Screws for sheet metal (not shown) 0515-0430 4

Figure 7-8. Floppy Disk Drive Replaceable Parts

How to Remove the Disk Drive Assembly

Disconnect the power cord.

Remove the front panel (details follow Figure 7-1B on page 7-3).

Press up on the middle tab (item A, Figure 7-8 on page 7-14) on the underside of the drive to release the drive.

Withdraw the drive from the cavity just enough to disconnect the 3-wire cable and the ribbon cable at the drive.

To replace the disk drive assembly if the 3~wire cable disconnects from the A1 assembly within the cabinet rath-

er than the disk drive, follow these tips:

Straighten the 3-wire cable.

As an alternative, remove the display enclosure and the A1 CPU assembly.
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CABINET AND MISCELLANEOUS PARTS

Description HP Part Number

CABINET PARTS
Power cord (varies by country, consult your CE}
Front handle (one, two per instrument) 5062—3800
Front handie trim 5001 -0540
Screws for front handles 0515-0982
Foot (requires foot pad, below) 08711-40005
Foot pad, rubber (for use with foot, above) 04030424
RFI spring strip, 16 in. (cut as required) 8160-0775
Rear panel connectors (see appropriate board)
Backplane cover 08711 -00031
Disassembly label (on bottom of instrument) 0871180006
Rear pane! label 08711-—80003
Cabinet color: French Gray
Fuse, power supply SeeFig 7—-6
SOFTWARE:
Performance test program 08711-10009
HP —IB example programs disks 0871160016
Example programs disk (LIF format, part of 08711 —-60016) 08711—-10003
Example programs disk (DOS format, part of 08711 -60016) 08711—10005
IBASIC Example programs disk 08711-—10006

ACCESSORIES
50 ohm 3.5 mm calibration kit HP 85033C opt 001
50 ohm type—N calibration kit HP 85032B/E
50 ohm 8.5 mm accessory kit HP 11878A
50 ohm type—N accessory kit HP 11853A
50 ohm BNC accessory kit HP 11854A
50 ohm type—N to TNC adapter kit HP 86212A
50 to 75 ohm minimum loss pad HP 11852B
75 ohm type—N calibration kit HP 85036B/E
75 ohm type—N accessory kit HP 11855A
75 ohm type—N to 75 ohm BNC assy kit HP 11856A
75 ohm type—N to type—F adapter kit HP 86211A
24 inch BNC test port cable (50 ohm) HP 81201839
50 ohm type—N test port cable HP 8120-4781
75 ohm type—N test port cable HP 8120—2408
1.0 meter HP—IB cable HP 10833A
2.0 meter HP—IB cable HP 10833B
4.0 meter HP—IB cable HP 10833C
0.5 meter HP—IB cable HP 10833D
High frequency probe HP 85024A
50 ohm RF scalar detector HP 86200A
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Deacription HP Part Number
50 ohm RF bridge HP 86205A
75 ohm RF scalar detector HP 86201A
75 ohm RF bridge HP 86207A
UPGRADE KITS
Attenuator (opt 1E1) upgrade kit 08711-60060
IBASIC (opt 1C2) upgrade kit 08711—60061
Firmware kit 08711 —60063 or HP 86226A
SERVICE TOOLS
Service tool kit 08711-60010
DOCUMENTATION
HP 8711 operating & service manual set 08711—30106
HP 8711 operating manual 08711-90107
HP 8711 service manual 08711—90108
HP 8711 schematic package 08711-—50004
HP 8711 IBASIC manual set 08711-90112
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POST REPAIR PROCEDURES

Post Repair Procedures

Re-load correction constant file from
disk

OR
Set Serial Number
LO Power Correction
Aux Input Correction
Switched Gain Correction
Extemnal Detector Correction
Source Power Correction
B Amplitude Correction
Transmission (B/R) Correction
Refiection (One Port) Correction
R* Amplitude Correction
R* Frequency Response Correction
B* Amplitude Correction

Replaced Assembly Adjustments Verification Tests
A1 Front Panel None Operator’s Check
A2 CPU Set Serial Number ‘| Power Range and Flatness

Broadband Frequency Response
Dynamic Accuracy

Absolute Power Accuracy
System Directivity and Port Match

A3 Frac-N/Reference

Frequency Accuracy Adjustment
Fractional-N VCO Adjustment
Fractional-N Spur Adjustment

Frequency Range and Accuracy Test
Spurious Signals Test

A4 Source LO Power Correction Power Range and Fiatness
Source Power Correction Spurious Signals Test

A5 Receiver LO Power Correction Dynamic Range Test
Switched Gain Correction Power Range and Flatness
Aux Input Correction Broadband Frequency Response
External Detector Correction Dynamic Accuracy Test
Source Power Correction Spurious Signals Test
B Amplitude Correction Absolute Power Accuracy Test
Transmission (B/R) Correction System Directivity and Port Match
Reflection (One Port) Correction
R* Amplitude Correction
R* Frequency Response Correction
B* Amplitude Correction

A6 Power Supply None Power-on self tests

A7 Display Check display intensity Power-on self tests

A8 Floppy Disk Drive |None Functional test: write and read a file to

disk
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A

Absolute Power Accuracy Automated
Performance Test, 241
Accessories ID, 7-15
Adjustment Description, 3—1
Adjustments, 3—1
B Amplitude Correction, 3—21
B* Amplitude Correction, 3—26
External Detector Correction, 3—16
Firmware, 3—1
Fractional-N Spur, 3-5
Fractional-N VCO, 3-8
Frequency Accuracy, 3—9
LO Power Correction, 3—13
R* Ampilitude Correction, 3—24
R* Frequency Response Correction
Adjustment, 3—25
Reflection Correction, 8—23
Set Serial Number, 8—11
Source Power Correction, 3—18
Switched Gain Correction, 3—14
Transmission Correction, 3—22
Adjustments, Summary of, 5—4
ALC DAC, 5—7
Amplitude (B) Correction Adjustment,
8-21
Analog Bus Menu, 5-9
Analog Bus Nodes, 5~-9
Analyzer Calibration Cycle, 2—-3
Automated Performance Tests, 2—22
When to Perform, 2—-2
Automated System Addresses, 2—24
Automated System Connections, 2—-23
Automated Systemn Setup, 2—-22
Automated Test Software Loading and
Running, 2—-27
AUX in Correction Adjustment, 3—17

B Amplitude Correction Adjustment,
3—21

B* Amplitude Correction Adjustment,
3—-26

B* Chan DAC, 5-7

Backing Up the Software Program,
2-25

BASIC Operating System, 2—23

Binaries and Drivers, 2—23

Broadband Frequency Response
Performance Test, 2—20

(o]

Cabinet Parts ID, 7-15
Calculation Worksheet
for 50 ohm Option 1E1 Instruments,
2-51

HP 8$7T11A

INDEX

for 50 ohm Standard Instruments,
2—-49
for 75 ohm Option 1E1 Instuments,
2-55
for 75 ohm Standard Instruments,
2-53
Calibration Cycle, 2—-3
Clearing Nonvolatile Memory (SRAM),
5-11
Compatible Disk Drives, 2—22
Compatible Printers, 2—-23
Compression, 2—13
Controllers, 2-22
Copy from Flexible Disk to Flexible Disk,
2-26
Copy to a Hard Disk, 2—-26
Copy to a High Density Flexible Disk,
2—~26
Correction Constants, How to Update,
5-8
CPU Assembly, 7—-4
How to Remove, 7--5
Parts ID, 7-4
Theory of Operation, 6—3
CRT Cleaning, 1—2

D

Data Disk, 2—-27
Detect Cal ON off, 5-8
Detector (External) Correction
Adjustment, 3—16

Device Configuration, 2—28
Digital Control Theory, 6—-3
Directivity, 5—8
Disk

Data, 2—-27

Program, 2—-27
Disk Drive, 2—22
Disk Drives, Compatible, 2—22
Disk Initializing, 225
Display Assembly, 7—-12

How to Remove, 7—13

Parts ID, 7—-12

Theory of Operation, 6—4
Documentation, Part Numbers, 7—-16
Drivers, 2—24
Dynamic Accuracy, 2—4
Dynamic Accuracy Automated

Performance Test, 2—34

Dynamic Range, 2—4
Dynamic Range Performance Test, 2—138

E

Edit Mass Storage, 2—-27

Edit the Device Configuration, 2—-28
Exchange Parts, 7—-1

Execute Test, 5-2

HP 8711A RF Network Analyzer

External Detector Correction Adjustment,
3—-16

F

Firmware Adjustments, 3—1
Firmware Revision, to See on Screen,
5-6

Flainess, 2—17
Floppy Disk Drive, 7—14

How to Remove, 7—-14

Parts ID, 7—-14

Theory of Operation, 6—4
Frac—N/Reference Assembly, 7-6

How to Remove, 7-7

Parts ID, 7—6

Theory of Operation, 6—4
Fractional—N Spur Adjustment, 3—5
Fractional—-N VCO Adjustment, 3—8
Frequency, 2—-5
Frequency Accuracy Adjustment, 3—-9
Frequency Range and Accuracy

Performance Test, 2—-10

Front Panel Assembly, 7—3

How to Remove, 73

Parts ID, 7—3
Front Panel Removal, 3—-3
Front Panel, Theory of Operation, 6—3
Fuse, Probe Power, Rating, 7-3
Fuse, Rating, 7—-11

G

Gain (Switched) Correction Adjustment,
3—-14

H

Hardware Requirements, 2—22
Hotline for Parts, 7-2

How to Clear SRAM, 5—11

How to Order Parts, 7—1

HP-IB Command Reference, 5—-14

IF Gain Auto, 5-7

IF Gain AUTO man, 5-7

IF Gain Hi on OFF, 5-7

IF Gain Lo ON off, 5-7

Initialize a Disk, 2—25

Installed Options, to See on Screen, 5-6
Instrument Info, 5—-6

Internal Diagnostics, 5—1

L

Language Extensions, 2-24
Line Fuse, 7—11
LO Power Adjust, 5-7

Index i



LO Power Correction Adjustment, 3—13

Load CC from Disk, 5—8

Load the Operating System and
Binaries, 2—-24

Loading and Running the Test Software,
2-27

Major Assemblies, 72

Manual Performance Tests, When to
Perform, 2—-2

Mass Storage, 2-27

Maximum Input Level, 2—4

Meas Cal ON off, 5~7

Meas Cal Options Menu, 5—-7

Miscellaneous Parts, 7-15

More Svc Utilities, 5-7

More Sve Utilities Menu, 5—-7

N

Narrowband Response, 5-8
Noise Floor, 2—-14

o

Operating Characteristics, 2—5
Operating System and Binaries, 2—-24
Operator's Check, 2~7

When to Perform, 2—2
Organization of Service Manual, 1—1

P

Parts Hofline, 7—2
Parts ID, 7-8
Parts, How to Order, 7—1
Parts, How to Remove, 7—1
Performance Tests, 2—1
Absolute Power Accuracy, 2—-41
Automated, 2-~22
Broadband Frequency Response,
2—-20
Dynamic Accuracy, 2—34
Dynamic Range, 2-13
Failures, 2—2
Frequency Range and Accuracy, 2—10
Manual Tests, 2—-9
Operator's Check, 2—-7
Power Range and Flatness, 2-16
Printing Test Results, 2~30
Recommended Test Equipment, 2-2
Running Automated Tests, 2-29
Spurious Signals, 2—31
System Directivity and Port Match,
2-45
Port Match and System Directivity
Performance Test, 2—-45
Power (Source) Correction Adjustment,
3-18
Power Accuracy Performance Test,
2-41
Power Holes, 2-18
Power Range, 2-17
Power Range and Flatness Performance
Test, 2-16

Index ii

Power Supply, 7—11
How to Remove, 7—11
Parts ID, 7-11
Theory of Operation, 6—2
Preventive Maintenance, 1-2
Printer, 2—22
Printers, Compatible, 2-23
Printing Performance Test Results, 2—30
Program Disk, 2—27

R

R* Amplitude Correction Adjustment,
3-24
R* Chan DAC, 5-7
R* Freq Response, 58
R* Frequency Response Correction
Adjustment, 3-25
Rebuilt Parts, 7—-1
Rebuilt—Exchange Assemblies, 71
Receiver Assambly, 79
How to Remove, 7—10
Pans iD, 7-9
Theory of Operation, 6—6
Receiver Characteristics, 2—-4
Recession of Center Conductor, 1-2
Recommended Test Equipment, 22
Recover from an Error, 2—-29
Reflection Correction Adjustment, 3—23
Restore Data Disp, 5—-8
RF Connectors, How to Check, 12
RF Output Power, 2—4
Run the Performance Tests Program,
2-29
Running Software, 2—27

S

Sample, 5-9
SCPICommand Summary, 5—15
SCPICommands, 5-14
SCPI Syntax, 5-14
Select Adjustment, 5—2
Select Node, 5-9
Select Self~Test, 5—2
Setf-Tests, 5-2
Self—Tests for Troubleshooting, 4—9
Serial Number Adjustment, 3—11
Serial Number, to See on Screen, 5-6
Service Key Menus, 5-1
Service Manual, Organization of, 1—1
Service Modes, 5-5
Service Test Equipment, 1—38
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Set Attenuator, 5-7
Set Serial Number Adjustment, 3—11
Setting Up An Automated System, 2~22
Signal Purity, 2-5
Signal Purity Test Setup, 2—-32
Software

Backup, 2-25
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Copy to a Hard Disk, 2-26
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2-26
Error Recovery, 2-29
Loading and Running, 2-27
Requirements, 2—-23
Software, Part Numbers, 7-15
Source Assembly, 7—8
How to Remove, 7—-8
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Source Match, 5-8
Source Power Correction Adjustment,
3-18
Specifications, 2—-4
Spurious Signals Automated
Performance Test, 2—81
Spurs, How They're Avoided, 6-5
Stop Test, 52
Store CC to Disk, 5-9
Store CC to EPROM, 5-9
Sweep Time, 2-5
Switched Gain Correction Adjustment,
3—-14
System Accuracy, 2—-5
System Addresses, Automated, 2—-24
System Directivity and Port Match
Autormated Performance Test, 2—45
System Theory, 6—1
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Test Equipment, 1—-3
Test Record, 257
Test Set Characteristics, 2—4
Test Software, 2—-27
Tests and Adjustments Menu, 5-2
Tracking, 5—8
Transmission Correction Adjustment,
8-22
Troubleshooting
Centronics Printers and Plotters, 4—3
Detailed, 4—18
Digital Group Problems, 4-7
Disk Drives, 4—8
Front Panel Problems, 4—18
HP~IB Systems, 4—3
Incorrect Data Problems, 4—16
Peripheral Problems, 4~2
Phase Lock Problems, 4-18
Power Supply Problems, 4-5
Random Noise Trace, 4—16
Receiver Problems, 4—15
RS—232 Printers and Plotters, 4-2
Source Group Problems, 4—-13
Source Power Problems, 4—14
Spurious Signals, 4-14
Spurs, 4—16
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with Self—Tests, 4-9
Troubleshooting the 8711 System, 4~1
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Update Corr Const Menu, 5-8
Upgrade Kits ID, 7-16
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View Array Master, 5—-8

View Array Menu, 5~8
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