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Service Equipment and Analyzer Options

Table of Service Test Equipment

Table 1-1. Required Tools

T-8, T-10, T-15, T-20, and T-25 TORX screwdrivers
Flat-blade screwdrivers-small, medium, and large
5/16-inch open-end wrench (for SMA nuts)

2-mm extended bit allen wrench

3/16, 5/16, and 9/16-inch hex nut drivers
5/16-inch open-end torque wrench (set to 10 in-lb)
2.5-mm hex-key driver

Non-conductive and non-ferrous adjustment tool
Needle-nose pliers

Tweezers

Antistatic work mat with wrist-strap
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Table 1.2. Service Test Equipment

Requlred Critical Becommended Use"
Equipment Specifications Model
Spectrum Analyzer Freq. Accuracy +7 Hz HP 8583F AT
Freguency counter Frequency: 300 kHz - 3 GHz (6 GHz |HP E350B P
Tor Option 006)
Synthesized Bweeper Maximurn spurious input: < -30 dBe | HP 836204 P
Residual FM: < 20 kHe
Qacilloscope Bandwidth: 100 MH= any T
Accuracy: 10%
Dgital Voltmeter Resolution: 10 mV any T
Tool Kit No substitute HP part number T
O87563-80021
Power Meter (HP-IB) HP 436A/437/438A ABT
Power Meter (HP-IB) EBingle channel, 4878 emulation mode |EPM-441A APT
Power Sensor ¥Frequency: 300 kHz-3 GHz, 30 ohm | HP 84824 ART
Power Bensor (for Option 006)| Freyuency: 3 GHz-6 Ghz HP 8481A A,BT
Power Sensor Frequency: 300 kHz-3 GHz, TS ohtn| HP 84834 Opt. HOS AP
Photometer Tektronix J16 A
Photometer Probe Tektronix J6503 A
Light Occluder Tektronix A
., 018-0805-00
| Printer HP ThinkJet, P
H DeskJet, LaserJet
Floppy Disk 8.5-inch HP 92192A (box of |A
. 109
Calibration Kit 7 mm, 50 shm| No substibate HP 850318 P
Calibration Kit Type-N, 75 ohny No substitute HF 85036B P
VeriBcation Kit 7 mm No substitute HFP 850208 P
Low Pasa Filter *50 4B @ 2.96 Hz and passband that |HP P/N 9135-0 198 A
includes 800 Mhz
Step Attenuator No substitute HP 8498A Opt. 001, |P
Hig

* P - Performance Tests
A - Adjustment

T - Troubleshooting
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Table 1-2, Service Test Equipment (2 of 3)

Regnlred Ceitical Recommended Use
Equipment Specifications Model

Attenuatora |fixed): |Return loss: > APC-7 20 dB (2) ) |HP8492A Opt. 020 |B T
Attenuatora [Axed): Type-N 20 dB {2) HP B481A Opt. 020 |P, T
IPower Splitter 2-Way, 60O HP 11867A BT
IMinimum Loss Pad Type-N, 50 ohm to 75 chm HP 118528 BT A
Adapter APC-7 to Type-N () HP 11524A AP
Adapter APC-7 to Type-N (m) HP 11526A &, P
Adapter APC-T to 3.5 mm [m) HP P/N 1250-1748 AP
Adapter APC-T to 3.5 mm (f) HP P/N 1250-1747 AP
Adapter BNC to Alligator Clip HP P/N R120-1262 A
Adapter APC-3.5 (m} to Type-N (f] HP P/N 1250-1760 AP
Adapter APC-3.5 {f) to Type-N () HF P/N 1260-1745 AP
Adapter BNC {m) to Type-N ([} HP P/N 1250-1477 P
Adapter Type-N (i) to Type N () 126G-0777 P
RF Cable (2 each) 24-inch, APC-7 HP P/N B120-4779 AP
RF Cable Set APC-7, 600 HP 118670 A, P
RF Cable 24-inch, APC-7, 30 ohm (2) HP P/N B120-4778 PA
RF Cable 24-inch, Type-N, 75 ohm (2) HP P/N 8120-2408 AP !
RF Cable '24-inch Type-N, B0 ohm [2) HP P/N 8120-4781 AP .‘
RI Cable Set Type-N, 500 HP 118518 } P A
HP-IB Cable HP 10883A/B/O/D A
Coax Cable BNC HP P/N 8120-1840 A
Coax Cable BNC (m) to BNC {m), 500 HP 10603A A

* P - Performance Tests
A - Adjuatment
T . Troubleshooting
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Table 1-2. Service Test Equipment (3 of 3)

Bequired Critical Recommended Use"
Equlpment Specifications Model

Antistatic Wrist Strap HP P/N 9300-1367 |A.T. P
Antintatic Wrist Strap Cord HP P/N 9300-098G{A, T, P
Static-control Takle Mat and HP P/N 9300-0797 A, T, P
Earth Ground Wire

Non-Metalic Adjustment Tool HP P/N 8830-0024 |A

BNC Alligator CHp Adapter HP P/N 8120-1292 [A
BNC-to-BNC Cable HP P/N 8120-1840 A

* P - Pecformance Tests
A - Adjustment
T - Troubleshooting
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Principles of Microwave Connector Care

Proper connector care and connection techniques are critical for accurate,
repeatable measurements.

Refer to the calibration kit documentation for connector care information,
Prior to making connections to the network analyzer, carefully review the
information about inspecting, cleaning, and gaging connectors.

Having good connector care and connection techniques extends the life of these
devices. In addition, you obtain the most accurate measurements.

This type of information is typically located in Chapter 3 of the calibration kit
mariuals.

For additional connector care instruction, contact your local Hewlett-Packard
Sales and Service Office about course numbers HP 85050A+24A and
HP 85050A + 24D.

See the following table for quick reference tips about connector care.
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Table 1-3. Connector Care Quick Reference

Handling andStorage

Do

Do Not

Keep connectors clean
Extend sleeve or connector nut
Use plastic end-caps during storage

Touch mating-planesurfaces
Set connectors contact-end down

Visual [ns

tion

Do

Do Not

[nspect ail conrectors carefully
Lock for metal particles, scratches, and dents

Use a damaged connector—ever

Connector Cleaning

Do

Do Not

Try compressed air Gret
Use isopropyl alcohol

Clean connector threads

Use any abrasives
Get liquid into plastic support beads

Gaging Connectors

Do

Do Not

Clean and zero the gage before use
Use the cortect gage type

Use correct end of calibration block
‘Gage all connectors before first use

Use an out-of-spec conmector

Making Connections
Do Do Not
Align connectors carefully Apply bending force to connection
Make preliminary connection lightly Ovwer tighten preliminary connection

Turn only the coanector nut
Use a torque wrench for final connect

Twist or screw any connection
Tighten past torque wrench “break™ point
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Analyzer Options Available

Option 1DS5, High Stability Frequency Reference

This option offers +0.05 ppm temperature stability from 0 to 60° C
{referenced to 23° C).

Option 002, Harmonic Mode

This option provides measurement of second or third harmonics of the test
device’ s fundamental output signal. Frequency and power sweep are supported
in this mode. Harmonic frequencies can be measured up to the maximum
frequency of the receiver. However, the fundamental frequency may not be
lower than 16 MHz.

Option 006, 6 GHz Operation

This option extends the maximum source and receiver frequency of the analyzer
to 6 GHz,

Option 010, Time Domain

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

the inverse Fourier transform of the frequency domain response. It shows

the response of a test device as a function of time or distance. Displaying the
reflection coefficient of a network versus time determines the magnitude and
location of each discontinuity. Displaying the transmission coefTicient of a
network versus time determines the characteristics of individual transmission
paths. Time domain operation retains all accuracy inherent with the correction
that is active in of such devices as SAW filters, SAW delay lines, RF cabies, and
RF antennas.

Option 011, Receiver Configuration

This option allows front panel access to the R, A, and B samplers and receivers.
The transfer switch. couplers, and bias tees have been removed. Therefore,
external accessories are required to make most measurements.
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Option 075, 75 ohm Impedance
This option offers 75 ohm impedance bridges with type-N test port connectors.

Option 1DT, Delete Display

This option removes the built-in flat panel display, allowing measurement results
to be viewed with an external VGA monitor only.

Option 1CM, Rack Mount Flange Kit Without Handles

This option is a rack mount kit containing a pair of flanges and the necessary
hardware to mount the instrument, with handles detached, in an equipment
rack with 482.6 mm (19 inches} horizontal spacing.

Option 1CP, Rack Mount Flange Kit With Handles

This option is a rack mount kit containing a pair of flanges and the necessary
hardware to mount the instrument with handles attached in an equipment rack
with 482.6 mun (19 inches) spacing,
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Service and Support Options

The analyzer automatically includes a three-year warranty for repair at a
Hewlett-Packard facility.

The following service and support options are also available. Contact your local
sales or service office.

Option W32

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

Option W34

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

Service Equipment and Analyzer Options
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System Verification and
Performance Tests

There are two ways to confirm that the HP 8753E network analyzer is able to
make measurements as specified by Hewlett-Packard., Both ways are described
in this chapter.

The first way is through the system verification procedure. With system
verification, the performance of the network analyzer is confirmed as a
complete measurement system. The network analyzer is used to measure the
traceable behavior of test devices that are part of a verification kit. All the
measurement uncertainties of the network analyzer, taken as a measurement
system, have been accounted for in the serialized data disk shipped with the
verification kit.

The specified performance of the network analyzer can also be confirmed
using the series of performance tests described in this chapter. Successful
completion of an individual test confirms the specified performance of the
specific subsystem tested. such as the source or receiver. Successful completion
of the whole series of performance tests confirms the specified performance of
the network analyzer as a complete measurement system.
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How to Test the Performance of Your Analyzer

To obtain the same quality of performance testing that Hewlett-Packard has
administered at the factory, you must perform:

- the system verification procedure
OR
- all of the performance test procedures,

This quality of performance testing guarantees that the analyzer is performing
within all of the published specifications. Hewlett-Packard will issue a
Certificate of Calibration for your analyzer if twe conditions are met:

I. Your analyzer passes all the performed tests.

2. The equipment and standards that you used to perform the tests are
traceable to a national standards institute.

Note If you have a particular type of measurement application that
does not use all of the analyzer's measurement capabilities, you
may ask your local Hewlett-Packard Customer Service Center
for a subset of specifications that you want verified. However.
this does create a potential for making incorrect measurements,
by using a different application than what. was specified.

Sections in this Chapter
- System Verification

- Performance Tests

Test Port Quiput Frequency Range and Accuracy
External Source Mode Frequency Range

Test Port Output Power Accuracy

Test Port Output Power Range and Linearity
Minimum R Charnel Level

Test Port Input Noise Floor Level

Test Port Input Frequency Response

Test Port Crosstalk

Calibration Coefficients

B o0 N B L L —
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10.

. System Trace Noise (Only for Analyzers with Option 006)
. Test Port Input Impedance
13.
14,
15.
16.

12

17.

System Trace Noise (Only for Analyzers without Option 006)

Test Port Receiver Magnitude Dynamic Accuracy

Test Port Receiver Magnitude Compression
Test Port Receiver Phase Compression

Test Port Qutput/Input Harmonics {Option 002
006 only)

*lest Port Output/Input Harmonies (Option 002
only )

Analyzers without Option

Analyzers with Option 006
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Performance Test Record

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

- Performance Test Record for 30 kHz to 3 GHz R
- Performance Test Record for 30 kHz to 6 GHz
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System Verification Cycle and Kit Re-certification

Hewlett-Packard recommends that you verify your network analyzer
measurement system every six months Hewlett-Packard also suggests that
you get your verification kit re-certified annually. Refer to HP 850298 7-mm
Verification Kit Operating and Service Manual for more information.,

Note The system verification procedures can also apply to analyzers
with Option 075 (75 ohm analyzers) if minimum loss pads and
type-N (m) to APC-7 adapters are used.

Check to see how the verification kit floppy disk is labeled:

= If your verification disk is labeled HP 8753D Verification Data Disk, or
HP 8753D & HF 8753E Verification Data Disk, you may proceed with the
system verification.

w If your verification disk is not labeled as indicated above, you may send
your HP 85029B 7-mm verification kit to the nearest service center for
recertification, which includes a data disk that you can use with the
HP 87533.
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HP 8753E System Verification
Equipment Required

Calibration Kit, 7-mm HP 85031B
Verification Kit, 7-mm HP 8&5029B
Test Port Extension Cable Set, 7-mm 1 HP 11857D
Printer HP ThinkJet/DeskJet/Laserlet
Additional Equipment Required for Option 075 Analyzers
MinmamLossPad(2), 300Cmin 75Chm.. . ... HP11852B
Adapter (2), APC-7 to Type-N (m) HP 11325A

Analyzer warmup time: 1 hour
This system verification consists of three separate procedures:

1. Initialization
2. Measurement Calibration
3. Device Verification

Initialization

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

HP 8753E
NETWORK ANALYZER

E oo yooal  eoiE OR
ﬁ ool seRaL o
& oo PARALLEL PR INTER
dp 8% ]
=] 1 [ e ———]
= p—
HP 118570
CABLE SET
LHBLE 1 CaaLE 2
REFERLMCE TEST REFERENCE TEST
PORT PORT 2

z2qgble

Figure 2-1. System Verification Test Setup
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2. While the equipment is warming up. review the “Connector Care Quick
Reference” information in Chapter 1. Good connections and clean,
undamaged connectors are critical for accurate measurement results.

3. Insert the verification kit disk into the analyzer disk drive.
4. Press (Preset) {Save/Recall) SELECT DISK INTERNAL DISK

5. If you want a printout of the verification data for all the devices, press
EFSHEVICE MENU] TEST OPTIONS] RECORD ON,.

Note If you switch on the record function, you CANNOT switch it off
during the verification procedure.

6. Position the paper in the printer so that printing starts at the top of the
page.
7. If you have difficulty with the printer:

m If the interface on your printer is HP-1B, verify that the printer address is
set to 1 {or change the sefting in the analyzer to match the printer).

m If the mnterface on your printer is serial or parallel, be sure that you
selected the printer port and the printer type correctly (refer to the
HP 8753E Network Analyzer User s Guide for more information on how to
perform these tasks).

8. Press (System) SERVICE MENU TESTS 8YS VER TESTS [EXECUTE TEST

8. The analyzer displays Sys Ver Init DONE; the initialization procedure is
complete.

Caution DO NOT press [Preset) or recall another instrument state. You
must use the instument state that you loaded during the
initialization procedure,
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Measurement Calibration

10,

11.

13.

14,
15.

16.
17.

18.

Press [CAL] CAL KIT SELECT CAL KIT CAL KIT: 7mm RETURN RETURN
CALIBRATE MENU FULL 2-PORT.

Press ISOLATION OMIT ISOLATION.
Press REFLECTION

Connect the “open™ end of the open/short combination (supplied in the
calibration kit) to reference test port 1. as shown in Figure 2-2.

HP 8733E
NETWORK ANALYZER

HP-IB OF
SERIAL QR
PARALLEL PRINTER

HF 118570
CABLE SET

CABLE 7

REFERENCE TEST REFEREMCE TEST
PORT 1 e DU T N FORT 2
=" N r~ 1
100 000
OPEN SHORT LOAD DFEN SHORF LDAD

sghlc

Figure 2-2. Connections for Measurement Calibration Standards

Press [FORWARD  CPEN|

When the analyzer finishes measuring the standard, connect the “short™ end
of the open/short combination to reference test port 1.

Press FORWARD : SHORT

When the analyzer finishes measuring the standard, connect the 50 chm
termination (supplied in the calibration kit) to reference test port 1.

Press FORWARD LOAD
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19. When the analyzer finishes measuring the standard, connect the “open” end
of the open/short combination to reference test port 2.

20. Press REVERSE: OPEN

-+ 1. When the analyzer finishes measuring the standard, connect the “short™ end
of the open/short combination to reference test port 2.

22. Press REVERSE  SHORT .

23. When the analyzer finishes measuring the standard, connect the 50 ohm
termination to reference test port 2,

24, Press REVERSE LOAD

25 When the analyzer finishes measuring the standard, press STANDARDS DONE
The analyzer briefly displays COMPUTING CAL COEFFICIENTS.
26. Connect the test port cables as shown Figure 2-3,

HP 8753E
NETWORK ANALYZER

FORT 1

HP 118570
E*TENSION CABLE SET

5963

Figure 2-3. Transmission Calibration Setup

2'7. Press TRANSMISSION DO BOTHFWD + REV.

28. Press [DONE 2-PORT CAL.
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29, Press {Save/Recall) SELECT DISK INTERNAL MEMORY RETURN SAVE STATE to
save the calibration into the analyzer internal memory.

30, When the analyzer finishes saving the instrument state, press SELECT DISK
INTERNAL DISK . —
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Device Verification

31 Press FySERVISERVICE MANU] TESTS [28]fx1] EXECUTE TEST

32. At the prompt, connect the 20 dB attenuator (supplied in the verification
kit) as shown in Figure 2-4.

33. Press CONTINUE to run the test:

B If you switched OFF the record function, you have to press [CONTINUE]
after each S-parameter measurement.

w If you switched ON the record function, the analyzer measures all
S-parameters (magnitude and phase) without pausing. Also, the amalyzer
only displays and prints the PASS/FAIL information for the S-parameter
measurements that are valid for system wverification,

HP 8753E
NETWORK ANALYZER

YIIRFIFICATION DEVICE

sgbde

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

34. When the analyzer finishes all the measurements, connect the 50 dB
attenuator (supplied in the verification kit), as shown in Figure 2-5.
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HP 8753E
NETWORK ANALYZIER

PORT 2

— O™

-

WERIFICATION DEVICE
sgESe

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

35. Press () (29) [xI] EXECUTE TEST {CONTIME] .

36. When all measurements are complete, replace the verification device with
the verification mismatch, as shown in Figure 2-6. Be sure that you connect
Port A of the verification mismatch to reference test port 1.

HP 8753E
NETWORK ANALYZER

WERIFtCAT ION MISHATCH

sgabe

Figure 2-6. Mismatch Device Verification Setup 1

37. Press RETURN TESTS [30) [x1] EXECUTE TEST [CONTINUE .

38. When the analyzer finishes all the measurements, connect the mismatch
verification device, as shown in Figure 2-7. Notice that Port B is now
connected to reference test port .
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HP B753E
NETWORK ANALYZER

| lE%%%
H{EELR

] FORT 2

o [m——

PORT 1
FORT B PORT A

VERIF ICATION MISMATGH
sg67e

Figure 2-7, Mismatch Device Verification Setup 2

39 Press RETURN TESTS [31] {xI) [EXECUTE TEST [CONTINUE] .

40. You have completed the system werification procedure when the analyzer
displays Ver Def 4 DONE.
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In Case of Difficulty

1. Inspect all connections.

Caution DO NOT disconnect the cables from the analyzer test ports.

Doing so WILL INVALIDATE the calibration that you have done
earlier.

2 Press [PRESETL[SAVE/RECALL] [SELECT DISK] [INTERNAL MEMORY] [RETURN] . Using the

front panel knob, highlight the title of the full 2-Port calibration that you
have done earher, then press RECALL STATE

3. Repeat the “Device Verification™ procedure.

4, Tf the analyzer still fails the test, check the measurement calibration as
follows-

a
b.

(e

)

Press [PRESET].

Recall the calibration by pressing [SAVE/RECALL] SELECT DISK
[INTERNAL MEMORY] [RETURN].

. Use the front panel knob to highlight the calibration you want to recall

and press RECALL STATE

Connect the short to reference test port 1.
Press [MEAS] [Refl: FWD Sl (A/R)] [MENU] TRIGGER MENU] [CONTINUOQUS] .

Press [SCALE REF] [SCALE/DIV] [.05] [x1].
Check that the trace response is 0.00 + 0.05 dB.

Disconnect the short and connect it to reference test port 2.
Press [MEAS] [Refl: REV S22 (B/R)]
Check that the trace response is 0.00 ==0.05 dB.

. If any of the trace responses are out of the specified limits, repeat the

“Measurement Calibration” and *Device Verification” procedures.

Refer to Chapter 4, “Start Troubleshooting Here,” for more (roubleshooting

information.
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1. Test Port Output Frequency Range and Accuracy

Specifications

Frequency Range | Frequency Accuracy!

30 kHz to 3 GHz 410 ppm
3 GHz to 6 GHz2 +10 ppm
1At 25" C 57 C
2 Only for analyzers with Optionr 006 - 30 kHz to
6 GHz range

Required Equipment

Frequency Counter (30 kHz to 500 MHz) HP 5350B/51B/52B
Frequency Counter (500 MHz to & GHz) .HP 53508/51B/52B
Cable, 3Jm Type-N, 24-inch HP PN 8120-4781
Adapter, APC-3.5 (f) to Type-N (f) HP P/N 1250-1745
Adapter, APC-7 to Type-N (f} HP P/N 11524A
Adapter, Type-N (f) to BNC (m) ; . HP P/IN 1250-1477
Additional equipment needed for an 87533 with Option 075
Minimum Loss Pad, 50 Ohm to 75 Ohm HP 11852B

Analyzer warmup time: 30 minutes

Perform this test to verify the frequency accuracy of the HP 8'7533 over its
entire operating frequency range.
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1. Connect the equipment as shown in Figure 2-8.

HP 8753E 343A
NETWORK ANALYZER MHIPCRSDWAV'E
FREQUENCY COUNTER
S

ADAPTER
TIPE-N{t} APC 35 if
T2 BNC {m) TO TYPE-N{R
5081 4750
MIMIMUM
LUSS PAD
SONTYPE—NCABLE ASEEMBLY
HP 8753E HP 5143A
NETWORK ANALYZER M 1 CROWAVE
— FREQUENCY COUNTER
ooan
0ooD0
Q000
[ "]
B8g @
a
® PORT2 T
PORT1 | & TrPE-Nifi QE?HER(H
TOBNC tm) T TYPEM(H
ADAPTER
APC-7 TR
TrPE — h{h

500 TYPEN CABLE ASSEMBLY

L]
DIRECT ZOMNECTION sg08e

Figure 2-8. Test Port Output Frequency Range and Accuracy Test Setup

t

Press (Preset) (Menu) CW FREQ.

3. Press (30) (k/m) and write the frequency counter reading on the “Performance
Test Record. ™

4. Repeat step 3 for each instrument frequency listed in the *“Performance Test

Record. ™
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In Case of Difficulty

L.

!«I

If any measured frequency is close to the specification limits, check the time
base accuracy of the counter used.

It the analyzer fails by a significant margin at all frequencies (especially if
the deviation increases with frequency), the master time base probably needs
adjustment. In this case, refer to the “Frequency Accuracy Adjustment”
procedure, located in Chapter 3, “Adjustments and Correction Constants."

The “Fractional-N Frequency Range Adjustment” also affects frequency
accuracy.

Refer to Chapter 7, “Source Troubleshooting,” for related troubleshooting
information.

System Verification and  2-17
Performance Tests



2. External Source Mode Frequency Range

Specifications

Frequency Range
30 kHz to 3 GHz
30 kHz to 6 GHz*

1 Only for analyzers with
Option 006 - 30 kHz to

6 GHz range
Equipment Required
ERteINal SOUICE L.\ uttererrersrnrerrnrerernersnsneerrnrereareessress ..HP 83620 a
Cable, APC-7, 2M-inch .o ii i e e i e eee e HP P/N 8120-4779
Adapter, APC-3.5 (f) to APC-7 oo oo HP P/N 1250-1747
Adapter, APC-3.5 (m) to APC-T7 ... ... ool HP P/N 1250-1746

Bnalyzer wamup time: 30 minutes

Perform this test to verify that the analyzer’s reference channel, input R, is
capable of phase locking to an external CW signal.

! On the external source, press (Preset) FSISINIE I wrlrowen Lever)
[20][GHz/dB{m}].

2. Connect the equipment as shown in Figure 2-9.
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HP 8753E
HP 83640A
NETWORK AMNALYZER SYNTHES | ZER

= o= = =
%m aa 29 ofa
o 858 0 23 0
ag -] ] 2888
" odoDd tooleR aovag g:lg:l
o] O] Doe 0000 ==

# CHANNEL IN § &

ADAPTER
W-1.5 (m)
To apc.t

CABLE APC. T 2uliNCH

* DIRECT LGNHECTION sg69s

Figure 2-9. External Source Mode Frequency Range Test Setup

- On the network analyzer, press [FRESET NMEYJINPUT PORTS F

+ Press (Systam} INSTRUMENT MODE EXT SOURCE AUTO CW FREQ
MZg) .
. Check to see if the analyzer is phase locking to the external CW signal:

- If the analyzer displays any phase lock error messages, write “unlock™ m
the “Performance Test Record™ for the set CW signal.

- If the analyzer does not display any phase lock error messages, write “lock™
in the * Performance Test Record™ for the set CW signal.

On the external source, press RSIRFTVEERQ

7. On the analyzer, press [2] IV

8 Repeat step 5 through 7 for the other external source CW frequencies listed
in the *Performance Test Record. *
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In Case of Difficulty
If the analyzer displayed any phase lock error messages:
1. Be sure the external source power is set within 0 to -25 dBm.

2. Make sure the analyzer’s “Ext Source Auto™ feature 15 selected. Tn addition, hanad
verify that the analyzer is set to measure its input channel R.

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

Frequency Range Test Port Output
Power Accuracy’

300 kHz to 3 GHz +i{.0 dB
3 GHz to 6 GHz* +1.0 dB

IAt0dBmand 25" C £57C

2 Only for analyzers with Option 006 - 30 kHz
to 6 GHz range

Equipment Required for 50 Ohm Analyzers

Power Meter HP 436A/437B/438A

Tl ) 1 P HP8482A

Adapter, APC-7 to Type-N (D HP 11524A
Additional Equipment Required for Analyzers with Option 006

Power Semsor. .. ... o i e e HP 8481A
Equipment Required for 75 Ohm Analyzers

Power Meter HP 130A/37B/138A

Power Sensor HP B8483A Option HO3

Analyzer warmup time: 30 minutes

Perform this test to confirm the accuracy of the HP 87533 source output power.
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1. Zero and calibrate the power meter. For more information of how to perform
this task, refer to the power meter operating manual.

2, Connect the equipment as shown in Figure 2-10.

HP 8753E
NETWORK. ANALYZER

HP 43BA
9 fr==
PORT 1 PaRT 2 Al IB
ADAPTER APC7 to N{F)
Pl
1
HP B481A HF 8482A
POWER SEN3OR POWER SENSOR
{oPTiON 006 oOnLY}
J

HP 8753E
NETWORK ANALYZER

HP 8483A
SENSOR
{OPTION HO3}

s610e

Figure 2.10. Source Output Power Accuracy Test Setup
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3. Press [PRESET]

Note The factory preset test port power is 0 dBm.

4. Press [MENU] CW FREQ [300] [kfm]. Set the calibration factor on the power
meter for this CW frequency.

5. Write the power meter reading on the “Performance Test Record.”

6. Repeat steps 4 and 5 for each CW frequency listed in the “Performance Test
Record. ' For analyzers with Option 006, use the HP 8481A power sensor for
all frequencies above 3 GHz.

In Case of Difficulty

1. Be sure the source power is switched on. Press MENU] POWER. Check
the SOURCE PWR softkey; “on™ should be highlighted. Otherwise, press
[SOURCE PWR] to switch on the source power.

). Refer to Chapter 7, *Source Troubleshooting,” for more troubleshooting
mformation.
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4. Test Port Output Power Range and Linearity
Specifications

Power Range |Power Level Linearity!
—15to +6 dBm +0.2 dB
+5 to +10 dBm +0.5 dB

1 Relative to 0 dBm output level.

Required Equipment

Power  Meter e e HP 437B/438A

Power  Sensor ...l e e e e HP  B482A

Adapter, APC-7 to Type-N (f) ..., HP 11524A
Additional Required Equipment for Analyzers with Option 006

Power Sensor .o.iiiiii i i e HP 8481A
Additional Required Equipment for Analyzers with Option 075

Power Sensor ..........ecevvnen. I . e HP 8483A Option HO3

Anaglyzer warmup time: 1 hour

Perform this test to verify the analyzer’s test port output power range and
power level linearity at selected CW frequencies
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1. Zero and calibrate the power meter. Refer to the power meter operating
manual for more information on ho'v to do this task.

On the network analyzer, press CW FREQ (300) (k/m}. Set the
power meter calibration factor for this CW frequency.

[¥¥]

3. Connect the equipment as shown in Figure 2-11.

HF B751E
NETWORK ANALYZER

HP 43BA
Igl Q a
A B
HP 84B1A HP 84824
POWER SENSOR POWER SENSOR
3 - fGHz 30MHz - 3GHZ
/

HP 8753E
NETWORK ANALYZER

X
B Emm
a o HP 438A
Ig R >

o —
¥ PORT 2

[0 Rem——

Re B483A
POWER SENSOR
(OPTION HGJ)

¥ DIRECT CONNECTION

sg6ite

Figure 2-1 1. Test Port Output Power Range and Accuracy Test Setup
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4. On the HP 438A, press (REL). This sets the current power level for relative
power measurement.

5. On the network analyzer, press {Menu] POWER PWR RANGE MAN,
6. Write the power meter reading in the “‘Results Measured” column on the -
* Performance lest Record. "

1. Calculate the difference between the analyzer test port power (which
appears on the analyzer’s display) and the power meter reading. Write the
result 1n the “Power Level Linearity™ column on the “Performance Test
Receord.”

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

9. Press (Menu}CW FREQ (3) (G/n)

10. Set the power meter calibration factor for this CW frequency and press
to set the reference at this new frequency.

1L Press (Menu) POWER (535} (1)

12* Write the power meter reading in the “Results Measured” column on the
“Performance Test Record, ”

13. Calculate the difference between the analyzer test port power and the
power meter reading. Write the result in the “Power Level Linearity™
column of the “Performance Test Record.”

14. Repeat steps 11 through 13 for the other power levels listed in the
*Performance Test Record.”

In Case of Difficulty

1. Ensure that the power meter and power sensor(s) are operating to
specifications, Be sure you set the power meter calibration factor for the CW
frequency that you are testing.

()

. Verify that there is power coming out of the analyzer’s test port 1. Be sure
you did not accidentally switch off the analyzer’s imtemal source. [f you did

s0, press (Menu) POWER SOURCE PWR ON.

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

Specifications

Frequency Range Minimum R Channel Level
300 kHzto 3 GHz <—36 dBm
3 GHz to 6 GHz! <—30 dBm

1 Only for analyzers with Option 006 — 30 kHz to 6 Gilz
range

Required Equipment for 508 Analyzers

Adapter, APC-3.5 (m) to APC-7 .... ... ... .. ............HP P/N 1250-1746

Cable, APC-724-inch ........ ... C.oviis o e HP P/N 8120-4779
Required Equipment for 750 Analyzers (Option 075)

Minimum Loss Pad, 50010 750 ... ... i e e HP 1852B

Cable, 500 Type-N, 2d-inch ... ....cov viiiiiiniieiiiennn, HP P/N 8120-4781

Adapter, APC-3.5 (m) to Type-N (f) ........ooov iiiino... HP P/N 1250-1750

Analyzer wermup time: 1 hour

Perform this test to determine the minimum R channel input power level at
which phase lock can be accomplished

1. Connect the equipment as shown in Figure 2-12.
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10.

HP B8733E
HP 8751E
NETWORK AN
NE TWORK ANALYZER e ey

ol oa Oﬁ‘
Higes s
§|dp B8 2
- [-]
J =N R CHANNEL J @ O] *8 R CHANMEL
PORTt

ADAPTER oM, 750
APG-15 {mi) MMM
TO WPC—7 LOSS FAD

CABLE APG-7 24 INCH

|
¥ DIRECT CONMECTION sqb ' Ze

Figure 2-12. Minimum R Channel Level Test Setup

- Press (Preset) (Meas) INPUT PORTS R

- Press [Menu) POWER PWR RANGE MAN POWER RANGES
RANGE 4 -55 to -30.

- Press (Scale R’} REFERENCE VALUE (D).
- Press CW FREQ (kfm)-

© Press POWER (-65)(x1).

The analyzer displays the message CAUTION : NOIF FOUND : CHECK R INPUT
LEVEL.

Press (ff) to increase the test port power by | dBm.

If the analyzer displays a phase lock error message, continue increasing the
test port power until phase lock is achieved.

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

Repeat steps 5 through 9 for the other CW frequencies listed in the
“ Performance Test Record. "
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In Case of Difficulty

1. Check the flexible RF cable {W8, as shown in Figure 2-13) between the R
sampler assembly (A4) and the All phase lock assembly. Make sure it is
connected between A11J1 (PL IF IN) and Ist IF Out,

Caution Do not push cable W8 down next to the All phase lock
assembly.
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Figure 2-13. Flexible RF Cable Location
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2. Using an ohmmeter, verify that the RF cable is not open, Tn addition,
examine both the cable connectors - measure the resistance between the

cable center pin and the cable connector and make sure it is neot close to
zero.

3. Check the R sampler by substituting it with the B sampler (A6).
a. Move cable W8 to the B sampler (A6), as shown in Figure 2-14.

|
CELY

(:;1@ eall ®

sgaToe

Figure 2-14. Connections for Substituting the R Sampler (A4)

4. Connect the equpment as shown in Figure 2-15,
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HP 8753E
NETWORK AMNALYZER

000D 200D

g613e

Figure 2-15. Setup for Checking the R Sampler (A4)

5. Repeat the test, but select the B sampler (A6) by pressing
INPUT PORTS B in step 2. Use the following specifications:

300 kHz to 3 GHz <—27 dBm
3 GHz to 6 GHz <-22 dBm

6. If the analyzer fails the test, replace the All assembly.

7. Verify that the high/low band adjustments are still within specifications. For
more information on how to perform this task, refer to the “ High/Low Band
Transition Adjustment™ located in Chapter 3, “ Adjustments and Correction
constants. °

8. Refer to Chapter 7. “Source Troubleshooting,” for more troubieshooting
information.
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6. Test Port Input Noise Fioor Level

Specifications
Frequency Range |Test Port|IF Bandwidth| Average
Noise Level
300 kHz to 3.0 GHz | Port 1 3 kHz —82 dBm
300 kHz to 3.0 GHz | Port 1 10 Hz —102 dBm
300 kHz to 3.0 GHz | Port 2 3 kHz —82 dBm
300 kHz to 3.0 GHz | Port 2 10 Hz - 102 dBm
3.0 GHz to 6.0 GHz! | Port 1 3 kHz ~77 dBm
3.0 GHz to 6.0 GHz!| Port 1 10 Hz —~97 dBm
3.0 GHz to 6.0 GHz! | Port 2 3 kHz =77 dDm
3.0 GHz to 6.0 GHz'| Port 2 10 Hz —97 dBm

1 Only for analyzer with Option 006 - 30 kHz to 6 GHz range.

Equipment Required for 503 Analyzers

Calibration Kit, 7-mm ... .. ... ... HP 85031B
Equipment Required for 753 Analyzers

Calibration  Kit, Type-N ... eeeeaiias HP 85036B
Analyzer warmup time: 1 hour

Perform this test to determine the HP 87533 port | and pert 2 noise floor levels
at the input test ports.
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Port 1 Noise Floor Level from 300 kHz to 3 GHz
(IF BW = 3 kHz)

1. Connect the equipment as shown in Figure 2-16.

HP B753E
NETWORK ANALYZER

SO0 TERMINATICNS

506 148

Figure 2-16. Source Input Noise Floor Test Setup

2 Press (Breset) (Avg) IFBW (3000) (1) (Menu) PONER (:25) (a) (Step) (B) (G/n)-

3 Press (Mes) INPUT PORTS A TESTPORT 2 fformat) LIN MAG (Scale Ref)
AUTO SCALE.

4. Press (Make Fon) MARKER MODE MENU STATS ON TRIGGER MENU
SINGLE .

5 When the analyzer finishes the sweep, notice the mean value (which
appears on the analyzer display).

6 Convert the measured lingar magnitude mean value to log magnitude, using
this equation.

Power (dBm) = 20 * [log,o(lirear magnitude mezan value)}

Note Notice that the mean value that. is displayed on the analyzer is
in xUnits. So. for example, if the displayed value is 62 U, the
value that you would put in the equation is (62 x 10°).

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

8. Press IF BW (id}(x1) to change the IF bandwidth to 10 Hz
9. Press TRIGGER MENU SINGLE

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

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

Power (dBm) = 20 *[log,c(ltrear maguitude mean value)]

12. Write this calculated value on the “Performance Test Record.”

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

13. Press INPUT PORTS B TESTPORT 1 LIN MAG.
14. press [Menu) TRIGGER MENU SINGLE .

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

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

Power (dBm) = 20 +[log, (lincar magnitude mean value)}

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

18, Press [F BW (3} (&/m) to change the IF bandwidth to 3 kHz.

19. press TRIGGER MENU SINGLE.

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

21. Convert the measured Inear magnitude mean value to log magnitude, using
this equation.

Power {dBm) =20 x[log,(linear magnitude mean value)|
22 Write this calculated value on the *Performance Test Record. ™

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

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

24. Press (San) (3) (6/n) ©) Cn)
25. press TRIGGER MENU SINGLE.

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

27. Convert the measured hnear magnitude mean value to log magnitude, using
this equation.

Power (dBm) = 20 »[log, ((linear magnitude mean value)]

28. Write this calculated value on the “Perforinance Test Record.”
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Port 2 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 10 Hz)
29. Press (Asg) IF BW (i) (1) to change the IF bandwidth to 10 Hz.
30. Press TRIGGER MENU SINGLE,

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

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

Power (dB8m)= 20 «[log,({incar magnitude mean value)]

33, Write this calculated value on the “Performance Test Record.”

Port 1 Noise Floor Level for 3 GHz to 6 GHz (I[F BW = 10 Hz)
34. Press INPUT PORTS A TESTPORT 2,
35. Press TRIGGER MENU SINGLE.

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

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

Power (dBm) = 20 x [log,,{incar magnitude mean value)]

38 Write this calculated value on the *Performance Test Record.”

Port 1 Noise Floor Level from 3 GHz to 6 GHz (IF BW = 3 kHz)

3. Press(iag) IF BW (3 (im).
40. Press (Menu) TRIGGER MENY SINGLE.

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

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

Power (dBm)= 20 [log, ({incar magnitude mean value)]

43. Write this calculated value on the “Performance Test Record. ™
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In Case of Difficulty

1. Perform the “ADC Linearity Correction Constants (Test 52),” located in
Chapter 3, *Adjustments and Correction Constants.

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

3. Suspect the A10 Digital IF assembly if the analyzer fails both test port input
noise floor tests,

4. Refer to Chapter 8, “Receiver Troubleshooting,” for more troubleshooting
information.

‘I-J
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1. Test Port Input Frequency Response

Specifications
Frequency Range | Test Port Input
Frequency Response
300kHzto 3 GHz | Port 1 +1 dB
300 kHz to 3 GHz | Port 2 +1 dB
3GHz to 6 GHz! | Port 1 +2 dB
3GHzto 6 GHz! | Port 2 +2 dB

1 Oaly for analyzers with Option 006 - 30 kHz to 6 GHz range.

Equipment Required for 500 Analyzers

Power Meter .. .... e e e HP 436A/437B/438BA

PowerSemsor . . ... ... i e e e ..HP 8489A

Cable, APC-7 24-inch ... ... ... coiiiviian, HP P/N 8120-4779

Adapter. APC-7 to  TypeN ([)........... ........ HP 11524A
Additional Equipment Required for Analyzers with Option 006

PowerSensor .. ... ... . ... ... . ...... ... C e e . Hp 8481A
Equipment Required for 753 Analyzers

Power Meter . .. ... ... .. ... . ... ... HP  436A/437B/438A

Power Sensor ..... ........... ... ... HP 8483A Option HQO3

Cable, Type-N __............................... HP P/N  8120-2408

Analyzer warmup time: 1 hour

Perform this test to examine the vector sum of all test setup error vectors mn
both magnitude and phase change as a function of frequency.
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Power Meter Calibration for Test Port 1 from 300 kHz to 3 GHz

1. Zero and calibrate the power meter.
2. Connect the equipment as shown in Figure 2-17.

HP 8753E
NETWCRK ANALYZER

i ADAPTER HP B4B2A
APC-7 to N(F)  POWER SENSOR
r

L

HP B753E
NETWORK ANALYZER

HP 43BA
o fl 1]
Al B
750 CABLE HP B4B3A
TYPE N POWER SENSCR
¢aRTION HO3

o}

Figure 2-17. Setup for Power Meter Calibration on Test Port I

3. Press (Fuaaet) (ar) (39) (7).
4. Only for Analyzers with Option 006: Press (Siep) (3) (G/n).

B. Press SYSTEM CONTROLLER .

6. Press SET ADDRESSES and POWER HTR until the analyzer shows the correct
power meter model.

5g613a
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7. Press ADDRESS: PMTR/HPIB. The default power meter HP-IB address
is 13. Make sure it is the same as your power meter HP-IB address.
Otherwise, use the analyzer front panel keypad to enter the comrect HP-IB
address for your power meter.

8. Press (Menu] NUMBER of POINTS (51} ().

9. Press POWER PWR RANGE MAN to turn the auto power range off

Note The analyzer displays the PRm annotation, indicating that the
analyzer power range is set to MANUAL,

10. Press PORT POWER to uncouple the test port output power

11. Press (o) PHRMTR CAL .

12. Press LOSS/SENSE LISTS CALFACTOR SENSOR A . Refer to the back of the
power sensor to locate the different calibration factor values along with
their corresponding frequencies.

Note The analyzer’s calibration factor sensor table can hold a
maximum of 12 calibration factor data points.

The following softkeys are included in the sensor calibration factor entries

menu:
SEGMENT

EDIT
DELETE

ADD

CLEAR LIST

DONE

press to select a point where you can use the from
panel knob or entry keys to euter a value,

press to edit or change a previously entered value.

press to delete a point from the sensor calibration
factor table.

select this key to add a point into the sensor
calibration factor table,

select this key to erase the entire sensor calibration
factor table,

select this key when done entering points to the sensor
calibration factor table.
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As an example, the following are the keystrokes for entering the first two
calibration factor data points for the HP 8482A power sensor (assuming
CF% =96.4 at 100 kHz and CF®% = 98.4 at 300 kHz):

a. From the sensor calibration factor entries menu, press ABD.

b. Press FREQUENCY (xim). If you make an entry error, press (=) and
re-enter the correct value again.

¢. Press CAL FACTOR {xi,

d. Press DONE to terminate the first calibration factor data point entry.

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

f. Press FREQUENCY (3u0) (igm).

B. Press CAL FACTOR gz 8)(z).

h. *1b terminate the second calibration factor data point entry. press DONE .

L Press SEGMENT and use the front panel knob to scroll through the
sensor calibration factors table. Check to be sure all values are entered

correetly. If you spot an error, use the front panel knob to point to the
data point you want to modify and press EDIT.

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

14. Press DONE to exit the sensor calibration factor entries menu.
I5. Press RETURN ONE SWEEP TAKE CAL SWEEP to start the power meter
calibration.

Wait until the analyzer finishes the sweep, then continue with this
procedure.

Note The analyzer displays the PC annotation, indicating the power
meter calibration is done and the error correction 1s active.

242 System Verification and
Performance Tests




Test Port 2 Input Frequency Response from 300 kiz to 3 GHz
16. Connect the equipment as shown in Figure 2-18.

HP B752E
NETWORK ANALYZER

=] Rl
B S s
{EE

—

8 [e—)
0o

PORT 1 PORT 2

— JU—INCH GAHE
/

5g613e

Figure Z-18. Test Port 2 Input Frequency Response Test Setup

17. Press INPUT PORTS B.

18. Press (Scale Ref) SCALE/DIV (D (ED.

19. Press MARKER i (Marker Fom) MKR SEARCH SEARCE :MIN to put
matker 1 at the minimum magnitude location of the trace.

20. Press MARKER 2 (Marker Fetn) MKR SEARCH SEARCH:MAX to position

marker 2 at the maximum magnitude location of the trace.

21. Write the marker 1 or marker 2 value (which appears on the analyzer
display), whichever has the larger absolute magnitude, in the “Performance
‘lest Record. "
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Power Meter Calibration on Port 2 from 300 kHz to 3 GHz

22. Connect the equipment as shown Figure 2-19.

HP B753E
NETWORK ANALYZER

HF 43BA

ADAPTER
APC-7 1o N(F)

~0_}

HP 8482A
POWER SENSOR

CABLE APC—7
24 INCH

HP 875JE
NETWORK ANALYZER
TION 075

HP 43BA

HP B483A
POWER SENSOR
{OPTIOQN HO3)

o}

758 CASILE
TYPE N

=95 16

Figure 2-19, Setup for Power Meter Calibration onTest Port 2

23. Press (Meas) IRPUT PORTS TESTFORT 2.

24. Press [call PWRMTR OBE SWEEP TAKE CAL SWEEP to start the power meter

calibration for test port 2.

25. When the analyzer displays the message POWER METER CALIBRATION SWEEP

DONE, connect the equipment as shown as in Figure 2-20.
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HP B8753E
NETWORK ANALYZER

o= 4—INCH CABLE
‘/

sg613e

Figure 2-20. Test Port 1 Input Frequency Response Test Setup

Test Port 1 Input Frequency Response from 300 kHz to 3 GHz
28. Press (Mess) INPUT PORTS A.

27. Press (WMarker) MARKER 1 (Marker Forn) MKR SEARCH SEARCH:MIN
28. Press GRARRHr) MARKER 2 (Marker Foin) :MAXSEARCH

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

30. This completes the “Test Port Input Frequency Response”™ procedure if your

analyzer does not have Option 006. Otherwise continue with the next
sections.

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

31. Replace the power sensor with the HP B481A, and then setup the power
meter:

s It the power meter is an HP 4384, press (LCL)

w If the power meter is an HP 437B, press [ereseriiocall.

aIf the power meter is an HP 438A, cycle the line power.
32. Connect the equipment as shown in Figure 2-21.
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HP 8753E
NETWORK ANALYZER

PORT 1

ADAPTER
AP T to “H(1)

CABLE APRC.-T
t4 INCH

o}

HP B481A
POWER SENSOR
HP BTS3E
NETWORK ANALYZER
WITH _OPTION 075

PORT 1

750 CABLE HP B4HB3A
TYPE N POWER SENSOR
(OPTION HO3)

igeide

Figure 2-21. Setup for Power Meter Calibration on Test Port 2
33. Press (5an) (3 € Gi) ®) Gl
34. Press (Ca) PHRMTR CAL.

35. Press L0SS/SENSR LISTS CAL FACTOR SENSOR B. Repeat step 12 to build
a calibration factor sensor table for the HP 8481 A power sensor.

36. Press DONE to exit the sensor calibration factor entries menu.
37. To select the HP 8481A power sensor, press USE SENSOR B.

38. Press RETURN TAKE CAL SWEEDP to start the power meter calibration,
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Test Port 1 Input Frequency Response from 3 GHz to 6 GHz

39. When the analyzer finishes the calibration sweep, connect the equipment as
shown in Figure 2-22,

HP B753E
NETWORK ANALYZER

CAME
24 NCH

Figure 2-22. Setup for Test Port 1 Input Frequency Response

5g618s

40. Press INPUT PORTS A .
41. Press MARKER _1 (Marker Foin) MKR SEARCH SEARCH: MIN to put

marker 1 at the minimum magnitude location of the trace.

42. Press MARKER 2 MER SEARCH SEARCH:MAX to position
marker 2 at the maximum magnitude loeation of the trace.

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

4. Connect the equipment as shown in Figure 2-213.

HF 8753E
NETWORK ANALYZER

HP 43BA

ADAPTER
APE-T la NIF)

CABLE APC-7
24 |NCH

HP 8481A
POWER SENSOR
HP 8753E
NETWORK ANALYZER
iTH OPTI

PORT 1

HP B4A3A
POWER SENSOR
(ORTIOK HO3)

E apgk lde

Figure Z-23. Setup for Power Meter Calibration on Test Port 1

750 ABLE
TYPE M

45. Press INPUT PURTS TESTPORT 1.

46. pregs (Cal) PWRHTR ONE SWEEP TAKE CAL SWEEP to start the power meter
calibration tor output test port |
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Test Port 2 Input Frequency Response from 3 GHz to 6 GHz

47. When the analyzer displays the message POWER METER CALIBRATION SWEEP
DONE, connect the equipment as shawn as in Figure 2-24,

HP 8753E
NETWORK ANALYZER

sg6 1Bx

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

48. Press (Meas) INPUT PORTS B.
49. Press MARKER 1 (arker Fctn) BXR SEARCH SEARCH:MIN.
50. Press (Marker) MARKER 2 (Marker Fetn) MKR SEARCH SEARCH: MAX..

51. Write the marker | or marker 2 reading, whichever has the largest
magnitude, in the *Performance Test Record.”

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

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

3. Repeat this test with a “known good” through cable
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8. Test Port Crosstalk

Specifications

Frequency Range | Crosstalk!
300 kHzto 3 GHz | 100 dB
3GHzto 6 GHzZ T 90dB

1At 25" C4+5°C

2 Only for analyzers with Option 006 -
30 kHz ta 6 GHz range.

Required Equipment for 508 Analyzers

Calibration  Kit,  7-mm  ........ e e HP 85031B
Cable, APC-7 2d-inch .............. . oiiiiiii.. HP P/N §120-4779

Required Equipment for 753 Analyzers

Calibration  Kit, 750, Type-N ... ... ... ..., HP 85036B
Analyzer warmup time: 1 hour
Perform this test to verify the signal leakage between the analyzer's test ports.

1. Connect the equipment as shown in Figure 2-25.

HP B753E
HP B753E NETWORK ANALYZER
NETWORK ANALYZER

ADAPTER

SHORT {m)| drlici
—Nim} 1o
{7 T?PE‘N{H‘I; {750)
OPEN END
SHORT (1)
(750}
* DIRECT COMNECTION sgE20e

Figure 2-25. Test Port Crosstalk Test Setup
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2. Press (Preset) (Menu) POWER (10} ().
3. Press IF B¥ (10) ().

Crosstalk to Test Port 2 from 300 kHz to 3 GHz
4. Press (Start) (300 (k/m) Gtop) (3} (G/0)-
5. Press Trans: FWD S21 (B/R).
6. Press (Scaie_gef) REFERENCE VALUE (Tog) (:2).
7. Press (Menu) TRIGGER MENU SINGLE.
8. Press SEARCHE SEARCH: MAX .

9. Write the marker value (which appears on the analyzer display) in the
“Performance Test Record. "

Crosstalk to Test Port 1 from 300 kHz to 3 GHz
10. Press (Msss) Trans: REV 812 (A/R).

11. Press TRIGGER MENU SINGLE.

12. Press (Marker Foin) NKR SEARCH SEARCH: MAX .

13. Write the marker value (which appears on the analyzer display) in the
“Performance Test Record.”

14. This completes the “Test Port Crosstalk™ performance test if your analyzer
does not have Option 006. Otherwise, proceed to the next section.

Crosstalk to Test Port 1 from 3 GHz to 6 GHz

15. Press Gran) (B) (G/n) Grep) &) E1)-
16. Press (Menu) TRIGGER MENU SINGLE.

I7. Press (Marker Fein) MKR SEARCH SEARCH: MAX .
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18. Write the marker value (which appears on the analyzer display) in the
*Performance Test Record. ”

Crosstalk to Test Port 2 from 3 GHz to 6 GHz
L Press Trans: FWD 521 (B/R).
2. Press TRIGGER MENU SINGLE.

3. Press {Marker Feen) MKR SEARCH SEARCH: MAX .

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

In Case of Difficulty

1. Remove the instrument top cover. Using an 8 Ib-inch torque wrench, verify
that qlf semirigid cables connected to the sampler/mixer assemblies are
tight. In addition, tighten any loose screws on the sampler/mixer assemblies
{A4/6/6) and the pulse generator assembly (AT7).

[

Remove the instrument bottom cover. Refer to Figure 2-26. Verify that
cables W1, W31 and W32 are tight.

3. Repeat this test.
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Figure 2-26. HP 87533 Bottom View
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9. Calibration Coefficients

Specifications
Uncorrected! Frequency Range
Error Terms (200 kHz to 1.8 GHz | 1.3 GHz to 3 GHz |3 GHz to 6 GHz?
Directivity 35 dB 30 dB 25 dB
Source Match 16 dB 16 dB 14 dB
Load Match 18 dB 16 dB 14 dB
Transmission Tracking +1.5 dB +1.5dB +2.5 dB
Reflection Tracking +15dB +1.6 dB +2.5 dB

1 At 26%+5° C, with less than 1° C deviation from the measurement calibration temperature
2 Only for analyzers with Option 006 — 30 kHz to 6 GHz range.

Equipment Required for ¥lmAnalyzers

Calibration Kit, 7-mm HP B85031B

Cable, APC-7, 2X4-inch HP P/N 8120-4779
Equipment Required for ¥hnAnalyzers

Calibration Kit, Type-N HP 85036B

Cable, Type-N, 24-inch HP P/N 8120-4781

Analyzer warmup time: 30 minutes

Perform this procedure to verify the analyzer uncorrected test port
characteristics.

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

|. Connect the equipment as shown in Figure 2-27.

HP 8753E
NETWORK ANALYZER

ANALYZER _‘-"/
TEST PORT 1

REFERENCE LABLE 24 1HCH

TEST PORT 2

19621¢

Figure 2-27. First Full Z-Port Calibration Test Setup

2. Press (Start) (300) (k/m).
3. Press (a) CAL KIT SELECT CAL KIT CAL KIT:7am RETURN RETURN

CALIBRATE MENU FULL 2-PORT.
4. Press ISOLATION OMIT LSOLATION .

5. Connect the “open” end of the open/short combination (supplied in the
calibration kit) to analyzer test port 1.

6. Press REFLECTION FORWARD :OPEN.

7. Connect the *short™ end of the open/short combination to analyzer test
port 1.

B. Press FORWARD : SHBRT .

8. Replace the open/short combination with the 50 ohm termination {supplied
in the calibration kit).

10. Press FORWARD: LOAD.
11. Connect the “open” end of the open/short combination to the reference test
port 2,
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12, Press REVERSE: OPEN.

13. Connect the “short™ end of the open/short combination to the reference test
port 2.

14, Press REVERSE: SHORT.
15. Connect the 50 ohm termination to the reference test port 2.
16. Press REVERSE: LoD .

17. When the anatyzer displays PRESS ‘DONE’ [F FINISHED WITH STD(s), press
STANDARDS DONE,

Wait for the message COMPUTING CAL COEFFICIENTS to disappear from the
analyzer display before proceeding to the next step.

18. Connect the equipment as shown in Figure 2-28,

HP 8753E
NETWORK ANALYZER

i . .

rEeE
gleBE8 ¢

—

CABLE
24 [HCH

sgb1Be

Figure 2-28. Transmission Calibration Test Setup

19. Press TRANSMISSION DO BOTH FuD + REV.
20. Press DONE Z-PORT CAL.
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Directivity (Forward) Calibration Coefficient

2l. Press SERVICE MENU TESTS (32) (1) EXECUTE TEST.
22, When the analyzer finishes the test, press

23, Using the front panel knob, locate the maximum value of the data trace tor
the 300 kHz to 1.3 GHz frequency range.

24, Write the maximum value n the “Performance Test Record.”

25. Repeat the previous two steps for the other frequency range(s) listed on the
* Performance Test Record.”

Source Match (Forward) Calibration Coefficient
26- Press  SERVICE MENU TESTS 133) (@) EXECUTE TEST.

27. When the analyzer fimshes the test, repeat steps 22 through 26.

Transmission Tracking {Forward) Calibration Coefficient
28. Press SERVICE MENU TESTS (37) (1) EXECUTE TEST.

29, When the analyzer finishes the test, repeat steps 22 through 25.

Reflection Tracking (Forward) Calibration Coefficient
30. press SERVICE MENU TESTS (341 () EXECUTE TEST.

31. When the analyzer finishes the test, repeat steps 22 through 25.

Load Match [(Reverse) Calibration Coefficient

32. press SERVICE MENU TESTS (32) (x) EXECUTE TEST.
33. When the analyzer finishes the test, repeat steps 22 through 25.
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Transmission Tracking {Reverse) Calibration Coefficient

34. Press (Sysem) SERVICE MENU TESTS (&) [x]) EXECUTE TEST.
35. When the analyzer finishes the test, repeat steps 22 through 25.

Second Full 2-Port Calibration

36. Connect the equipment as shown in Figure 2-29.

HF a753E
NETWORK ANALYZER

PORT 1 ANALYZER

TEST FORT 2

GCABLE 24 INCH
--—— REFERERCE

TEST PCRT 1
sgklle

Figure 2-29. Second Full 2-Port Calibration Test Setup

37, Press ().

38, Press CAL KIT SELECT CAL KIT CAL KIT¥mi RETUR¥ RETURN
CALIBRATE MENU FULL 2~PORT .

39. Press ISOLATIONOMIT ISOLATION .

40. Connect the “open™ end of the open/short combination (supplied in the
calibration kit) to reference test port 1.

41. Press REFLECTION FORWARY : OPEN

42. Connect the “short™ end of the open/short combination to reference test
port t.

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

45. Press FORWARD: LO4D.

46, Connect the “open™ end of the open/short combination to the analyzer test
port 2.

47. Press REVERSE :0PEN.

48, Connect the “short” end of the open/short combination to the analyzer test
port 2.

49. Press REVERSE: SHORT.
50. Connect the 50 ohm termination to the analyzer test port 2.

51, Press REVERSE: LOAD,

52. When the analyzer displays PRESS'DONE' TF FINISHED WITH STD(a), press
STANDARDS DONE.

Wait for the message COMPUTING CAL COEFFICIENTS to disappear from the
analyzer display before proceeding to the next step.

53. Connect the equipment as shown in Figure 2-30.

HP 8753E
HETWORK ANALYZER

——

[I g o ()220

i SR anne

glfe 8

CABLE
it INCH

Figure 2-30. Transmission Calibration Test Setup

506 IBe

54. Press TRANSMISSION DO BOTH FWD + REV.
B5. Press DONE %-PORT CAL .
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Load Match (Forward) Calibration Coefficient
56. Press {System] SERVICE MERU TESTS (3) 1) EXECUTE TEST.

57. When the test is done, press (Marker) MARKER 1.

58. Using the front panel knab, locate the maximum value of the data trace for
the 300 kHz to 1.3 GHz frequency range.

59. Write the maximum value on the *Performance *lest Record.”

60. Repeat the previous three steps for the other frequency range(s) listed on
the “Performance Test Record.”

Directivity (Reverse) Calibration Coefficient

61. Press (System) SERVICE MENU TESTS (38) (1) EXECUTE TEST.
2. When the analyzer finishes the test, repeat steps 57 through 80.

Source Match (Reverse) Calibration Coefficient

63. Press (System) SERVICE MENU TESTS (35} (z1). At the prompt. press
EXECUTE TEST.

64. When the analyzer finishes the test, repeat steps 57 through 60.

Reflection Tracking (Reverse) Calibration Coefficient
65. Press (System) SERVICE MEMU TESTS [x]) ERECUTE TEST.
66. When the analyzer finishes the test, repeat steps 57 through 60.
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10. System Trace Noise (Only for Analyzers without
Option 006)

Frequency Range | Ratio { System Trace Noise | System Trace Noise
(Magnitude') {Phase!)
J0kHzto 3GHz | AR <0.006 dB rms <0.038" rms
30 kHz to 3 GHzl B/R <0.006 dB rms <(),038° rms l

1 At +5 dBm into test port. 3 kHz IF bandwidth. and CW sweep

Required Equipment for ¥mAnalyzers

Cable, APC-7, Zd-inch HP P/N B120-4779
Required Equipment for BmAnalyzers
Cable, 750, Type-N 24-inch HP P/N 8120-2408

Analyzer warmup time: I howr

Perform this test to measure the system trace noise at a designated frequency in
both the A/R and B/R raticed measurements.

1. Connect the equipment as shown in Figure 2-31.

HP
NETWORK ANALYZER
p—_

\_;

oa anod

o0D0

1 ]E@m«m

| &l q 688 o

E Eqé' o

PORT PCRT 2

CABLE

24

s9618e

Figure 2-31. Systern Trace Noise Test Setup

2, Press [Preset) [MENU][POWER][5](x]).
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Press CW NUMBER of (x1).

4. Press MARKER MUDE MENU STATS OF to activate the
instrument’s statistic feature.

System Trace Noise for A/R Magnitude
S. Press (Meas) Trans: REV 512 CAR) .

6. Press TRIGGER MENU NUMBER of GROUPS (5) (xl

7. When the analyzer displays the “HId" annotation, press
AUTQ SCALE

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

System Trace Noise for A/R Phase
9. Press (Format), PHASE,

10. press TRIGGER MENU NUMBER of GROUPS (8) (D).

11. When the analyzer finishes the number of sweeps, press
AUTOSCALE.

12, Wrte the s.dev value on the “Performance Test Record.”

System Trace Noise for B/R Magnitude
L3. Press (Meas) Trans: FWD S21 (B/R).
14. press (Menu) TRIGGER MENU NUMBER of GROUPS () (1),

15, When the analyzer finishes the number of sweeps, press (Scate Ref
AUTQ SCALE.

16. Write the s.dev value on the “Performance Test Record™
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System Trace Noise for B/R Phase
17. Press (Format) PHASE.

18. press TRIGGER MENU NUMBER of GROUPS (§) (D).

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

20. Write the s.dev value on the *Performance Test Record.”

In Case of Difficulty

1. Perform the “ADC Offset Correction Constants™ procedure, located Chapter 3,
*Adjustments and Correction Constants.”

8]

Repeat this performance test.
3. Suspect the Al0 Digital IF board assembly if the analyzer still fails the test
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11. System Trace Noise (Only for Analyzers with
Option 006)

Specifications
Frequency Range | Ratio | System Trace Noise | System Trace Noise
(Magnitude’) (Phasel)
30kHzto 3GHz | AR <0.006 dB rms <0.038° rms
30 kHz 10 3 GHz | BR <0.006 dB rms <0.038° rms
3GHzto 6 GHz | AR <0.010 dB rms <0.070° rms
3GHzto6GHz | B/R <0.010 dB rms <0.070° rms

1 At + 5 dBm into test port, 3 kHz IF bandwndth, and CW sweep

Required Egquipment
Cable, APC-7, 24-inch . ... oLl HP P/N 8120-4779
Analyzer warmup time: 1 hour

Perform this test to measure the system trace noise at designated CW
frequencies in both the A/R and B/R raticed measurements.

1. Connect the equipment as shown in Figure 2-32.

HP 8753E
NETWORK ANALYZER

\
/

4 [NCH

sghtBe

Figure 2-32. System Trace Noise Test Setup

2. Press (Preset) (Meny) POWER (5) Gx) RETURN NUMBER of POINTS (160D (D).
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3. Press (Marker Fetn), MARKER MODE MENU STATS ON to activate the
instrument s statistic feature.

System Trace Noise for A/R Magnitude from 30 kHz to 3 GHz
4. Press Trans: REV 512 (A/R}.

5. Press CW FREQ (3) (6/n) TRIGGER NENU NUMBER of GROUPS (5) (@)

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

7. Write the s.dev (standard deviation} value shown, which appears on the
analyzer display, on the “Performance lest Record.”
System Trace Noise for A/R Magnitude from 3 GHz to 6 GHz
8. Press [Menu) CW FREQ(E) (€/n) TRIGGER MENU NUMBER af GROUPS () ().

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

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

System Trace Noise for A/R Phase from 3 GHz to 6 GHz
1. Press (Format) PHASE .

12. press TRIGGER MENU NUMBER of GROUPS (5) ().

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

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

15. Press (Wenu) CW FREQ (3) (672) TBIGGEB MENU NUMBER of CROUPS (5) ().

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

17. Write the s.dev value, which appears on the analyzer display, on the
" Performance Test Record ™

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

18. press Trans: FWDS21(B/R)([Menu) TBIGGEB MENU
NUMBER of GROUPS (3) (1)

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

20. Write the s.dev value, which appears on the analyzer display, on the
“* Performance Test Record.”

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

21. press (Menu) CW FREQ 8 (G/z) TRIGEER MENU MIMBER of GROUPS (5) GD).

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

23, Write the s dev value, which appears on the analyzer display, on the
* Performance Test Record. 7

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

24. Press (Format) PHASE {Menu) TRIGGER MEEU NUMBER of GROUPS (5) GD).

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

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

27. Press (em) CW FREG (3) (62 TRIGGER MENU NUMBER of GROUPS () (D).

28. When the analyzer finishes the number of sweeps, press (Scale Ref)
AUTO SCALE.

29, Write the s.dev value, which appears on the analyzer display. on the
*Performance Test Record.”
In Case of Difficulty

1. Perform the *“ADC Offset Correction Constants™ procedure, located in Chapter
3, * Adjustments and Correction Constants.”’

Il‘J

Repeat this performance test.
3. Suspect the A10 Digital [F board assembly if the analyzer still fails the test.
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12. Test Port Input Impedance

Specifications
Frequency Range | Test Port Input | Return Loss
300 kHz to 1.3 GHz Port 1 >18 dB
1.3 GHz to 3 GHz Port 1 >16dB
3 GHz to 6 GH= Port 1 >14 dB
300 kHz to 1.3 GHz Port 2 >18 dB
1.3 GHz to 3 GHz Port 2 >16 dB
3 GHz to 6 GHz Port 2 >14 dB

Required Equipment for 50 Analyzers

Cable, APC-7, 24-inch ............ ... AU s HP P/N  B120-4779

Calibration Kuit, 7-mm......... ......... e HP 83031B
Required Equipment for 750 Analyzers

Cable, 75, Type-N., 2d«inch ...._ ..................... HP P/N 8120-2408

Calibration Kit, 7561, Type-N .i.oiiiiiiiniiiiniiii e, HP 850368

Analyzer warmup time: 1 hour

Perform this test to measure the return loss of each input test port.
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1. Connect the equipment as shown in Figure 2-33.

HP a753E
NETWORK ANALYZER

E oo Cleaas

og boog

o000

-]

! R

[} @ -
—

FORT 1 PORT 2

—— CABLE 24 [NCH

REFERENCE TEST
PORF 1 - E.:

r-‘lh—‘
1 \ H

D00

OPEN SHORT LOAD

19623

Figure 2-33. Sll I-Port CMTest Setup

2. Press_(Preset) (Menu) NUMBER of POINTS =@

. Press () GID) (7).

- Press CAL KIT SELECT CAL KIT and select the appropriate calibration
kit:
a If your analyzer is 500, press CAL KIT: 7om.

Ly

® If your analyzer is 758, press CAL KIT: ¥ 758.
3. Press RETURN RETURN CALIBRATE MENU S11 I-PORT.

6. Connect an open to reference test port 1, as shown in Figure 2-33,
7. Press FORWARD: OPEN.

a. When the analyzer displays the prompt CONNECT STD THEN PRESS KEY TO
MEASURE, connect a short to reference test port 1.

- Press FORWARD: SHORT .

10. At the prompt, connect a load to reference test port 1.

o
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L1. Press FORWARD :LOAD .

12. When the analyzer displays ‘DONE" IF FINISHED WITH CAL, press
DONE 1-roRT CAL.

13. Press [Save/Recall) SAVE STATE.

14. Connect the equipment as shown in Figure 2-34.

HP 8753E
NETWORK ANALYZER

24—INCH CABLE

spflle

Figure 2-34. Test Port 2 Input Impedance Test Setup

£S5, Press {Marker) to tumn the analyzer's marker 1 on. Use the front panel knob
to locate the maximum value of the data trace for each of the frequency
ranges listed in the “Performance Test Record. 7

16. Write these maximum values on the ‘Performance Test Record.”

17, Connect the equipment as shown in Figure 2-33.
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HP B753E
NETWORK aNALYZER

BORT 1 PORT 2

~@—— [ABLE 24U INCH

REFERENCE TEST
FORT 2 "'c:

0

JPEN  SHORT LO4D

Figure 2-35. 8§22 1-Port Cal Test Setup

18. Press (&) CALIBRATE MENUS22 1-PORT .

19. At the prompt, connect an open to reference test port 2
Figure 2-35.

20. Press REVERSE: UPEN.

21. When the analyzer displays the prompt CONNECT STD THEN PRESS KEY TO

MEASURE., connect a short to reference test port 2.
22. Press REVERSE: SHORT,
23. At the prompt, connect a load to reference test port 2.
24. Press REVERSE:LOAD .

23624e

, as shown In

25. When the analyzer displays ‘DONE’ IF FINISHED WITH CAL, press

DONE [-PORT CAL .
28. Press (Save/Recal] SAVE STATE to save the [-Port calibrati

27. Connect the equipment as shown in Figure 2-36.

o1l
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HP B8753E
NETWORK ANALYZER

E3}

INCH

sghtBe

Figure 2-36. Test Port 1 Input Impedance Test Setup

28. Press (Marker) to activate the analyzer's marker 1. Use the front panel knob
10 locate the maximum value of the data trace for each of the frequency

ranges listed in the “Performance Test Record.”
29. Write the maximum values on the “Performance Test Record.”

In Case of Difficulty
1. Suspect the AlQ digital [F board assembly if the analyzer fails both test port

tests.
2, Refer to Chapter 8, “Receiver Troubleshooting,” for more troubleshooting

information.
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13. Test Port Receiver Magnitude Dynamic Accuracy
Specifications

HP8763E Magnitude Dynamic Accuracy 0.3 (03000 MHz HPB753E Magnitude Dynamic Accuracy 3-6 GHz

I s o i ol o r_} N I N S S S -

1| Referenes Power Level ] [T | Refercnre Power Level
M —O— -lodam F| —O— -lodem
_~ 1:; —ae— 3N dHm - 1 =t M0 dBm §
g EE —A— wam g —&— -3 dBm
' : 1
E\ 01 \‘ d g 1] ()
= = = —
4 = S=C == =
oo LLLLLLLE oo F
W 0 W -0 30 -0 <50 -ad ST 00 -0 100 10 0 -0 -0 - 40 .50 -E0 -0 -Ph <50 -100
Test Purt Power (dBm) Test Port Fower (dBm)
Required Equipment
Power Meter ................... ... HP 436A/437B/438A
Power Sensor L. erireriieesesasersinratsiassians HP 8482A
Step Attenuator. 110 dB. ee veeeer ooo... HP 8496A Option 001, HIB
{See notes on the followmg page )
Adapter (2), APC-7 to Type-N (D) .. HP 11524A
Adapter, Type-N (1) to Type-N (_f) ....................... HP BN 1250-0777
Cable (3), I0m Type-N, 2d-ipch . ... 8120-4781
Cable, HP-IB . et ca s HP 10833A
Diskette, 3.5 inch ..o i e e e any
Calibration Kit, Type-N, BOQ... ..o HP 85032ZB
Additional Required Equipment for 753 Analyzers
Minimum Loss Pad (2),600 to 750 .............. e HP 11852B

Analyzer warmup time:1 hour
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Note

The HP 8496A step attenuator {Option 001, HI8) comes with a
special calibration that supports the measurement uncertainties
expressed in the test record for this performance test.

The special calibration consists of two measurements The first
i a measurement of the attenuation at each step. The data
reported for this measurement have the following uncertainties:

m 0 006 dB from 0 to 40 dB

o 10.015 dB from >40to 80 dB
s +0.025dB from >80 to 90 dB
o +0.05dB>90dB

The second calibration measurement characterizes match
stability between attenuator scttings for each attenvator port.
The vector difference of 8y, or {See} between the reference
attenuation step and all the other steps is measured. The
magnitude of this difference is certified to be ~0.0316 (>30dB),

Note

The HP B8496A used for this test will have known attenuator
errors for attenuations up to 100 dB using a test frequency of
30 MHz. The attenuation used as a reference is 0 dB. If the
available calibration data is not expressed as attenuation errors,
it can be converted to such a form by the following equation:

(actual attenuation) — (expected attenuation} = attenuator error

Actual attenuation values that are greater than the expected
attenuation values will result in positive errors. Actual
attenuation values that are less than the expected attenunation
values will result in negative errors.

2.74 System Verification and
Performance Tests




Initial Calculations

1. Fill in the attenuator error values {referenced to (0 dB attenuation)
in Table 2-1 by referring to the calibration data for the HP 8496A
step-attenuator. Refer to the note on the previous page.

a. Find the column in the HP 8496A attenuation error table that pertains to
the attenuation errors for 30 MHz.

b. Starting with the * 10 dB” step in this column, write down the value in
the corresponding space in Table 2-l for column “B. ™ This value should
be placed in the row for the 10 dB HP B496A setting.

c. Continue transferring the remaining values of the HP 84966 attenuation
errors to column “B” in Table 2- 1,

2. In Table 2-1, transfer the 10 dB error value located within the parenthesis in
column B to each space column “C. ~

Table 2-1. Magnitude Dynamic Accuracy Calculations

A B c D E F
B-C (E - D)
S496A Attn. Error 10 dB Error Attn. Error Expected Expected
Alttn. (ref 0 dBE) Valae (ref 10 dB) Measurement | Measurement
{dB) (dBm) (corrected)
{dBm)
0 naB L0
10 {. ) D dB 0
20 - 10
30 — 20
40 - 30
B0 — 40
80 - 50
70 — 60
B0 - 70
8o - 80

3. The values mn column “D™ result from changing the reference attenuation of
the calibration data of the HP 8496A to 10 dB.
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Calculate the attenuation error values for this column by subtracting the
values in column “C” from the values in column “B" (B — C = D},

4. The values in column “F" result from cormrecting the expected measurement
value by the amount of attenuator error.

Calculate the values in this column by subtracting the values in eolumn =D
from the values in column “E” (E — D = F).

5. Transfer the values from column “F" in Table 2-] to column “F” in the
“Performance Test Record™ for both test ports.

Power Meter Calibration

6. Zero and calibrate the power meter. (Refer to the power meter manual for
details on this procedure.)

7. Connect the equipment as shown in Figure 2-37.
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7
MikiM 1055 PAD
CABLE 30N
FPPE—h
24 INCH
110 dB

STEP
ATTENUATOR

110 d8
STER
ATTENUATOR

# DIRECT COMNECT.OM

HP B753E
NETWORK ANALYZER
WITH OPTION 078

POWER METER

ADAPTER
00/ 75}
MIM s LOSS PAD

POWER SENSOR

E y

HP B7S3E
NETWORK ANALYZER
e ————————

INPUT 300

4 p560n

Figure 2-37. Power Meter Calibration for Magnitude Dynamic Accuracy
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3. Set the HP 8496A to 10dB.
9. Set the following analyzer parameters:

CH FREQ (30) (M7k)
NUMBER of’ POINTS (51)(x1)
PDWER €T}
IF BW (x)
10. Set up the HP 87533 for power meter calibration:
a. Select the HP 87533 as the system controller:

Local

SYSTEM CONTROLLER
b. Set the power meter’s address:
SET ADDRESSES

ADDRESS: PMTR/EPIB(13) (D)

€. Select the appropriate power meter by pressing POWER MTR [ ] until
the correct model number is displayed (HP 436A or HP 438A/437).
d. Select the cal kit and enter the power sensor calibration data.

CAL XIT SELECT CAL KIT ¥50a
{Cal) PHRMTR CAL LGSS/SENSOR LISTS CAL FACTOR SENSOR A (enter
the power sensor calibration data for 30 MHz) BOEE

11. Take a power meter calibration sweep.

PWRMTR &AL (20
ONE SWEEP TAKE CAL SWEEP

12. Verify that the power meter reads approximately -20 dBm.
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Adapter Removal Calibration

13. Connect the equipment as shown in the Figure Z-38:

HP 8733E
NETWORK ANALYZER
WITH OPTION 075

ADAPTER HINIMUM LOSS PAD
SO0/ 7o

MiMIMUM LDS5S PAD

CAHLE 504
TYPE-H
CABLE %001 24 |INCwm
TrPE=N v
22 LRCH imi 19 (mj
tm) 70 §m ADAPTER

TrRE-M | 1)
TO TYPE-M [f)

HP B753E
NETWORK ANALYZER

ADAPTER
APC=7 TO
ADAPTER TYRE-N (1)
APC-T7 TD

FTPE-N (i) CABLE Sap
TYPE—AN
TAELE 500 24 (NCH
TTPE-N {m} TO {m}
24 INGH
tm) To {m} ADAPTER

TYPE-N [f)

*D(RECT COMMEC TION To Ifee~n ()

sgh118e

Figure 2-38, Full 2-Port Calibration with Adapter Removal

System Verification and 2-79
Perfermance Tests



14, Perform a full *L-port error correction with isolation.

Note When you are performing error-correction for a system that has

type-N test port connectors, the softkey menus label the sex of
the test port connector — ot the calibration standard connector.
For example, the label SHORT (F} refers to the short that will
be connected to the female test port.

15.
16.

17.
18.

19,

20.

Save the results to disk. Name the file “PORTL."”

Move the adapter to reference test port 1 and perform another full 2-port
error correction.

Save the results to disk. Name the file “PORTZ.”
Press MORE ADAPTER REMOVAL RECALL CAL SETS.

From the disk directory, choose the file “PORT1”and press
RECALL &AL PORT 1.

When this is complete, choose the file “PORT2” and press
RECALL CAL PORT 2.

- When complete, press RETURN.
- To enter the adapter delay. press ADAPTER DELAY(a10) (G/n) (default for

type-N adapter 1250-1777). The analyzer display will read 110 ps.

- Press ADAPTER COAX REMOVE ADAPTER .

Save the results of the new cal set.
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Measure Test Port 2 Magnitude Dynamic Accuracy

25, Remove the type-N (f) to (f} adapter and connect the equipment as shown in
Figure 2-39. Confirm that the step attenuator is set to 10 dB.

ne BIS3E
NETWORK ANALYZER
WITH OPTICN Q75

500./750

ADAPTER MINIMOH LOS5 PaD

5007750
MINIMM LRSS PAD

CABLE 500
TYPE-N
CABLE 500 24 {NCH
TYPE-H
24 NCH

110 dB
STEP ATTENUATOR

HP BTA3E
NETWORK ANALYZER
al oo
{ 8 s
g ot BEH ©
a (== ]
PORT 1 FORT 2
*
ADAPTER
- APC-7 10
ADAPTER TYPE-N (1)
APC-7 TO
TYPE-M (¥} CaBLE 50
TYPE-N
caBLE SO0 24 INCH
TYPE=H
24 INCH

110 4B
STEP ATTENUATOR

*DIRECT CONNECTRO N
396671e

Figure 2-39. Magnitude Dynamic Accuracy Measurement
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26, To set up the dynamic accuracy measwrement, press the following:

Trans :FWD S21 (B/R)
(Marker Fein) MKR MODE  MENU STATS O
TRIGGER MENU SINGLE

27. Wait for the sweep to finish, then press (Dsplag) DATA — MEM DATA/MEX
28. Set the step attenuator to 0 dB,
28, Press TRIGGER MENU SINGLE.

30. Write the mean value (which appears on the analyzer’s display) in the “‘lest
Port Measurement” column of the *Performance Test Record.” This column
is also labeled “G. "

31. Repeat steps 28 through 30 for each setting of the step attenuator.

32, Calculate dynamic accuracy for each step by using the formula |G —FJ.
Place these values in the appropriate column of the “Performance Test
Record. "
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Measure Test Port 1 Magnitude Dynamic Accuracy
33. Set the step attenuator to 10 dB.
34. To set up the dynamic accuracy measurement, press the following:

Trans:REV 512 (A/R)

(Display) DATA
TRIGGER MENU SINGLE

35. Wait for the sweep to finish, then press (Diplay) DATA — MEM DATA/MEX.
36. Set the step attenuator to 0 dB.
37. Press TRIGGER MENU SINGLE .

38. Write the mean value (which appears on the analyzer’s display) in the “Test
Port Measurement™ column of the *Performance Test Record.™ This column
15 also labeled ~G."

39. Repeat steps 36 through 38 for each setting of the step attehuator.

40. Calculate dynamic accuracy for each step by using the formula |G —F|.
Place these values in the appropriate column of the “Performance Test
Record. "

In Case of Difficulty

1. If the analyzer fails the test at ALL power levels. be sure you followed the
recommended attenuator settings as listed in the “Performance Test Record.”
Repeat this performance test.

2]

. If both test port measured values are out of specifications:
a. Recalibrate the power meter.

b. Repeat this performance test.
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3.If the analyzer fails either test port 2 or test port 1 dynamic accuracy at
lower power levels:

a. Perform the “IF Amplifier Correction Constants™ and *“ADC Offset
Correction Constants” procedures (located in Chapter 3, * Adjustments and
Correction Constants™). —

b. Repeat this performance test.
c, If it still fails, replace the AlO Digital IF assembly.

d. Repeat the two adjustment procedures mentioned in this step and then
repeat this performance test.
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14. Test Port Receiver Magnitude Compression

Specifications

Frequency Range | Test Port | Magnitude!
300 kHz to 3 GHz | Port 1 <0.45 dB
3 GHz to 6 GHz2 | Port 1 <0.80 dB
300 kHzto 3 GHz | Port 2 <0.45 dB
3GHzto 6 GHz? | Port2 | <0.80dB

1 With a 10 Hz IF bandwidth.

2 Only for analyzers with Option 006 — 30 kHz to
6 GHz range.

Regquired Equipment for 502 Analyzers

Cable, APC-7. 24-inch . HP P/N 8120-4779
Required Equipment for 755 Analyzers
Cable, 750, Type-N, 24-nch HP P/N 8120-2408

Analyzer warmup time: ] hour

Perform this test to verify the compression/expansion magnitude levels of the
analyzer's test port receiver samplers.

Test Port 2 Magnitude Compression

1. Connect the equipment as shown in Figure 2-40.

System Verification and  2-85
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HP BT33E
NETWORK ANALYZER

PORT 1 POAT 2
CABLE
24 [NCH

Figure 2-40. Test Port Magnitude Compression Test Setup

si)6 ' Be

2. Press Trans: FWD S21 (B/R) .

3. Press IF B¥ (1) (xI.

4. Press CH FREQ (50} (M7z).

5. Press SWEEP TYPE MENU POWER SWEEP START (am) (.

6. Press (Menu] TRIGGER MENU SINGLE.

7. At the end of the sweep, press AUTO SCALE.

8. Press (Warker Fom)MKR SEARCH SEARCH: MAX .

9. Press (Marker) MARKER 2 (Marker Fein) MKR SEARCH SEARCH: MIN .
10. Press {Marker) AMODE MFNU AREF = 1 ,

11. Write the absolute value of the marker 2 reading in the "Performance Test
Recard. °

12. Press CW FREQ (1) (G/n).
13. Press TRIGGER MENU SINGLE.

14. At the end of the sweep, press (Scale Ref) AUTO SCALE.
15. Press (Marker) MARKER ABEF=r1 (Marker Fetn) MER SEARCH SEARCH' MAX .
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1. Press MARKER 2_(Marker] MKR SEARCH SEARCH: MIN.

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

18. Repeat steps 12 through 17 for the other frequencies listed for Port 2 on the
* Performance Test Record.”

Test Port 1 Magnitude Compression

19. Press Trans: REV 512 (A/R) .

20. press CW FREq (50) (M/p).

21. press TRIGGER MENU SINGLE .

22. At the end of the sweep, press (Scale Ref) AUTO SCALE.

23. Press (Marker} MARKER AREF = 1 (Marker Fctn} MKR SEARCH SEARCH: MAX .

24. press [Matker) MARKER MER SEARCH SEARCH: MIN.

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

26. Repeat steps 20 through 25 for the other CW frequencies listed for Part 1 in
the “Performance Test Record. ™
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In Case of Difficulty
1. If the analyzer fails “Test Port 2 Magnitude Compression™:

a. Repeat this test.

b. Replace the A6 B sampler assembly if the analyzer still fails the test,
2. If the analyzer fails “Test Port 1 Magnitude Compression™:

a. Repeat this test,

b. Replace the A5 A sampler assembly if the analyzer still fails the test.
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15. Test Port Receiver Phase Compression

Specifications

CW Frequency |Test Port |Phase!
300 kHz to 3 GHz| Port1 <G°
3GHz to 6 GH2 | Port1 | <7.5°
300 kHz to 3 GHz| Port2 | <6°
3 GHz to 6 GHz?* | Port 2 | <7.5°

| With 10 Hz IF bandwidth.
2 Only for analyzer with Option 006 - 30 kHz

to 6 GHz range.

Required Equipment for 503 Analyzers

Cable, APC-7, 24-inch

Required Equipment for 753 Analyzers

Cable, BFJm Type-N, 24-inch
Analyzer warmup time: 1 hour

HP P/N 8120-4779

HP P/N 8120-2408

Perform this test to venfy the compressionfexpansion phase relationships of the

analyzer's test port receiver samplers.
P

Test Port 2 Phase Compression

1. Connect the equipment as shown in Figure 2-41.
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HP B753E
NETWORK ANALYZER

igh)Be

Figure 2-11. Test Port Phase Compression Test Setup

2. Press Trans: FWD 821 (B/R) PHASE .

3. Press [F BW (1) (x).

4. Press SWEEP TYPE MENU POWER SWEEP START ).
5. Press [Menu) CW FREQ (50) (/)

6. Press (Menu) TRIGCER MENU SINGLE .

7. At the end of the sweep, press (Scgle Ret) AUTO SCALE.

8. Press MKH SEARCH SEARCE: MAX .

9. Press (Marker') MARKER 2 (Warker Fetn) MKR SEARCH SEARCH: NIN .
10. press {Marker) 840DE MENU AREF = 1.

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

12. Repeat steps 5 to 11 for the other CW frequencies listed for Port 2 in the
“Performance Test Record. ®
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Test Port I Phase Compression
13. Press (Meas) Trans: REV S12(A/R} [Format) PHASE.

14 press CW FREQ (50) (M7g).
16. Press (Menu) TRIGGER MENU SINGLE .

18. At the end of the sweep, press [Scais Rer) AUTO SCALE .
17. Press (Warker) MARKER BREF = $ (Marker Fein) MKR SEARCH SEARCH: MAX .

18. Press (Marker) MARKER 2 MKR SEARCH SEARCH:MIN,

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

20. Repeat steps |4 to 19 for the other CW frequencies listed for Port 1 in the
" Performance Test Record.”

In Case of Difficulty
1 If the analyzer fails the “Test Port 2 Phase Compression™ test:

a. Repeat this test.

b. Replace the A6 B sampler assembly if analyzer still fails the test.
2. If the analyzer fails the *Test Port 1 Phase Compression™ test:

a. Repeat this test.

b. Replace the A5 A sampler assembly if analyzer still fails the test.
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16. Test Port Output/Input Harmonies (Option 002
Analyzers without Option 006 Only)

Specifications
Test Port | Harmonic Limit
Output 2nd <—25dBc@ + 10 dBm
Output 3rd <-25 dBc @ +10 dBm

Input Port L 2nd <~15 dBc @ +8 dBm
Input Port | 3rd <-30 dBc @ +8 dBm
Input Port 2 2nd <-15 dBc @ +8 dBm
Input Port 2 ard <—30 dBec @ +8 dBm

Equipment Required for 50 Ohm Analyzers

Cable, APC-7, 2d-inch HP P/N 8120-4779

Attepuator (2), 20 dB, APC-7 HP 8492A Option 020
Equipment Required for 75 Ohm Analyzers

Mimmum Loss Pad (2) HP 11852B

Cable, Type-N HP PN  8120-2108

Attenuator  (2), 20 dB. Type-N HP 8491A Option 020

Analyzer warmup time: 30 minutes

Perform this test to determine the spectral purity of the HP 87533 input and
output test ports.

Note The test port input 3rd hammonic specifications are better than
the test port output 3rd harmonic specifications.
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Test Port Output Worst Case 2nd Harmonic
L Press POWER (10) GL)-

2 Press (Stat) (16) (M7} (Stop) (1.5} (/n) to set the frequency range.
3. Press IF BW (10) (x1} to set the IF bandwidth to 10 Hz.

4, Connect the equipment as shown in Figure 2-42.

HP B753E
HP 8753E NETWORK ANALYZER
NETWORK ANALYZER I

N

oo 000
'Da00
CoObaba
[==T-" )

g5 %8

:

PART

CABLE APE -7 ADAPTER
34 INCH 500,751
MINIMUM LOSS PAD

& dEFIXED

ATTENUATORS
Z0dB FIxED
ATTENUATORS

Figure 2-42. Test Port Output Harmonics Test Setup

t

MINTMUM LOSS PAD

CAZSLE TrPE -M

sgBZ7a

5. Press {Meas) Trans:REV 812 {A/R) INPUT PORTS A.

After one sweep, press (Display} DATA—+MEMORY DATA/MEM (0 normalize the
trace,

T. Press_(Sptem) HARMONIC MEAS HARMONIC SECOND .

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

9. Press (Marker Fcin) MKR SEARCH SEARCH MAX.
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10. Write the marker 1 value (which appears on the analyzer display) on the
“Performance Test Record.” This is the worst case test port output 2nd
harmonic.

Test Port Qutput Worst Case 3rd Harmonic

11. Press (Step) (1) {G/n) to change the stop frequency to 1 GHz.

12. press (System) HARMONIC MEAS HARMONIC OFF.

13. After one sweep, press (Display) DATA—MEMORY DATA/MEM (o normalize the

trace.
14. Press AUTO SCALE SCALE/NLY to get a better viewing of
the trace.

IS. Press (System) HARMONIC MEAS HARMONIC THIRD.
16. After one sweep, press (Scale Rer) AUTD SCALE
17. Press (Marker Forn) MKR SEARCH SRARCH MAX.

18. Wrte the marker 1 value on the “Performance Test Record.”

Port 1 Input Worst Case 2nd Harmonic

18. Connect the equipment as shown in Figure 2-43.
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HP B753E
HP 8753E NETWORK ANALYZER
NETWORK ANALYZER 7

WITH

PORT

ADAPTER
500,750
MENINUM LOSS

ADAPTER
50417753t
MINIMUM LS55 PAD

CHBLE APL-7 CABLE T1PE.N

59520e

Figure 2-43. Receiver Harmonics Test Setup

20. Press (Fress) (W) POWER (8) ()

2). Press (Avg) IF B¥ (D) @ ).

22, Press (Stant) (16)(M7p) (Stop) (15) (G7n) to set the frequency range.

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

24. After one sweep, press [Display) DATA—MEMORY DATA/MEM to normalize the
trace.

25. Press (Sgatem) HARMONIC MEAS HARMONIC SECOND.

26. After one sweep. press (Scale Ref}) AUTO SCALE to get a better viewing of the
trace.

27. Press MKR SEARCH SEARCH MAX .

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

29. Press (Stop] to change the stop frequency for measuring the receiver
_ p freq
3rd harmonic.

30. Press | HARMONIC MEAS HARMONIC OFF

31. After one sweep, press (Display) DATA—MEMORY DATA/MEX to normalize the
trace.

32. Press (Scaie Ref) AUTO SCALE SCALE/HIV (1) (x1) to get a better viewing of
the trace.

33. Press (System) HARMONIC MEAS HARMONIC THIRD,
34. After one sweep, press (Szale Ret) AUTD SCALE .
3B. Press (Matke: Fetn) MKR SEARCH SEARCH MAX.

36. Write the marker 1 value on the “Performance *lest Record.”
37. Press (System) HARMONIC ¥EAS HARMONIC OFF.

Port 2 Input Worst Case 2nd Harmonic

38. Press (@.5) (G/n) to set the stop frequency for measuring the 2nd
harmonic.

39. Press Trans :FWD 821 (B/R)} INPUT PORTSB.

40. After one sweep, press DATA—MEMORY DATA/MEM to normalize the
trace.

31, Press (Sptem) HARMONIC NEAS HARMONIC SECOND ,

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

43. Press (Marker Fetn) MKR SEARCH SEARCH MAX,

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

45, Press to change the stop frequency for measuring the recciver
3rd harmonic.

46. Press (System) HARMONIC MEAS HARMONIC OFF

47. After one sweep, press (Display) DATA-+MEMORY DATA/MEM to normalize the
trace,

48. Press [Scale Ref) AUTO SCALE SCALE/DIV (1) (xI) to get a better viewing of
the trace.

49, Press HARMONIC MEAS HARMONTC THIRD .
50- After one sweep, press (Scale Ref) AUTO SCALE .
51. Pregs (Marker Fein) MKR SEARCH SEARCE MAX .

. Wnite the marker 1 value on the “Performance Test Record.”

Lh
b
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17. Test Port Output/Input Harmonics (Option 002
Analyzers with Option 006 Only)

Specifications
Test Port |Harmonic Limit
Qutput 2nd <-25 dBc @ +10 dBm
Qutput 3rd <—25 dBc @ +10 dBm

Input Port 1 2nd <--15 dBec @ +8 dBm
Input Port 1 3rd <30 dBc @ + 8 dBm
Input Port 2 2nd <-15 dBc @ +8 dBm
Input Port 2 3rd <-30dBe @ + 8dBm

Equipment Required
Cable, APC-7, 24-inch ... .. ... HP P/N 81204779
Attenuator (2), 2048 ... HP 8492A Opt 020
Analyzer warmup time: 30 minutes

Perform this test to determine the spectral purity of the HP 7533 input and
output test ports.

Note The test port input 3rd harmonic specifications are better than
the test port output 3rd harmonic specifications.

2-98 System Verification and
Performance Tests




Test Port Output Worst Case 2nd Harmonic

1.

2.
3.

10.

Press (Preset) (Menu) POWER to set the test port power to + 10 dBm.

Press (Start) (16) (M7 (Step)} (3) (670} to set the frequency range.
Press [F BW (10) (x1) to set the IF bandwidth to 10 Hz

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

HP B753E
HETWORK ANALYZIER

CABLE APG-7
24 INCH

20 oEFIXED
ATTENUATORS

Figure Z-44 Test Port Qutput Harmonics Test Setup

ngb2Qe

. Press (Mess) Trans:REV 812 (A/R) INPUT PORIS A
- After one sweep, press [Dsplay) DATA—MEMDRY DATA/MEM to normalize the

trace.

. Press HARMONIC MEAS HARMONIC SECOND

- After one sweep, press (Scale Ref} AUTO SCALE to get a better viewing of the

trace.
Press (Marker) MKH SEARCE SEARCH MAX.
Write the marker 1 value (which appears on the analyzer display) on the

“Performance Test Record.” This is the worst case test port output 2nd
harmonic.
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Test Port Qutput Worst Case 3rd Harmonic
11. Press (Stop) (2) (G/n} to change the stop frequency to 2 GHz.

12. Press (System) HARMONIC MEAS HARMONIC OFF

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

trace.

14. Press AUTO SCALE SCALE/DIV(1) (x]) to get a better viewing of
the trace,

15, Press (System) EARMONIC MEAS HARMONIC THIRD.
16. After one sweep, press (Scale Ref) AUTD SCALE.
17. Press (Marker Fotn) MKR SEARCH SEARCH MAX ,

18. Write the marker 1 value on the *Performance Test Record.”
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Port 1 Input Worst Case 2nd Harmonic

19. Connect the equipment as shown in Figure 2-45.

HP 8753E
NETWORK ANALYZER

CABLE APLC 7
24 INCH

Figure Z-45. Receiver Harmonics Test Setup

- Press (Menu) POWER (8) (x1).

- Press (Avg) IF B¥ (10) (x1).
. Press (G/n) to set the frequency range.
- Press Trans :REV 812 (A/R) INDUT PORTS A.

- After one sweep, press {Display) DATA-+MEMORY DATA/MEM to normalize the

trace.

. Press HARMONIC HEAS EARMONIC SECORD.
- After one sweep, press AUTD SCALE to get a better viewing of the

trace.

. Press MER SEARCH SEARCH: MAX.

. Write the marker 1 value (which appears on the analyzer display) on the

“Performance Test Record.” This is the worst case port 1 input (receiver
channel A} 2nd harmonic.
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Port 1 Input Worst Case 3rd Harmonic

29.

30.
31

32.

33
4,

35

36.
37

Press (Stop) (2){G/n) to change the stop frequency for measuring the receiver
3rd harmonic.

Press (System) HAHMONIC KEAS HAHMONIC OFF |

After one sweep, press (Display) DATA—+MEMORY DATAIMEM to normalize the
trace.

Press AUTO SCALE SCALE/DIV (1) () to get a better viewing af
the trace.

Press (Syatem) HAHMONIC MEAS HAHMONIC THIRD.
After one sweep, press (Scale Ref) AUTO SCALE

Press (Marker Fetn) MKR SEAHCH SEAHCH: MAX ,
Write the marker | value on the “Performance ‘lest Record, "
Press (System ) HAHMONIC MEAS HAHMONIC OFF.

Port 2 Input Worst Case 2nd Harmonic

38

39.
40.

41.

43.
44.

Press (Stop) (2}(G/n) to set the stop frequency for measuring the 2nd

harmonic.

Press (Meas) Trans :F¥D $2¢ (B/R) INPUT PORTS B.

After one sweep, press (Display) DATA-MEMORY DATA/MEM to normalize the
trace,

Press (Sptem) HAHMONIC MEAS HARMONIC SECOND.

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

trace.
Press (Marker Fatn) MKR SEAHCH SEAHCH MAX.

Write the marker 1 value (which appears on the analyzer display) on the
“Performance ‘lest Record.” This is the worst case port 2 input (receiver
channel B) 2nd harmonic.

2-102  System Verificaton and

Performance Tests




Port 2 Input Worst Case 3rd Harmonic

45.

46.

47.

48.

49,

50.

.

§2'

Press (Stop) (2) (G/n) to change the stop frequency for measuring the receiver
3rd harmonic.

Press (System) HARMONIC MEAS HARMONIC OFF,
After one sweep, press [Display) DATA—MEMORY DATA/MEX to normalize the

trace.

Press AUTO SCALE SCALE/DIV (1) (x1) to get a better viewing of
the trace.

Press HARMONIC MEAS HARMONTIC THIRD.
After one sweep, press (Scale Ref) AUTQ SCALE.
Press MXR SEARCH SEARCH: MAX

Write the marker 1 value on the “Performance Test Record. *
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2a

Performance Test Record

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

Note See the next Performance Test Record” section if your analyzer
frequency range is from 30 kHz to 6 GHz (Option 006).

Performance Test Record 2a-1




HP 87533 Performance Test Record (1 of 12)

Calibration Lab Address: Report Number

Date

Last Calibration Date
Customer's Name

Performed by

Model HP 87533

Serial No. Option(s)
Firmware Revision
Ambient Temperature ___* C Relative Humidity

Test Equipment Used:

Frequency Counter

Description Model Number Trace Number Cal Due Date

Power Meter

Power Sensor

Calibration Kit

Verification Kit

Notes/Comments:

2a:2 Performance Test Record



HP 87533 Performance Test Record (2 of 12)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company
Model HP 87535 Repurt Number

Berial Number Date

PP 1. Test Port Output Frequency Range and Accuracy

CW Frequencies Min. Results Measured Max. Measurement
(MHz} (MHz) (MHz) (MHz) Uncertainty
(MHz)

0.03 0.020 889 7 0.030 000 3 | £ 0.000 (0 050

0.3 4.209 997 0.300 003 | &+ 0.0600 000 520

b.0 4.98P B50D 6.000 050 % 0000 00y

16.0 16.869 840 16.000 16D 3 0.000 028

31.0 30.989 650 31.000 310 + 0000 054

60 895 999 60.968 300 61.000 610 + 0.000 105

121.0] 120.998 780 121.001 210 + 0.000 207

180.0| 179.988 200 150.001 80O + 0.000 307

310.0( 300.986 BOO 310.003 100 + 0000 528

700.0( 689.930 000 T00.007 000 + 0.001 192

1300.0 | 209.987 L 300.018 + 0.002 212

2 000.0 1 892 980 2 000.020 + 0.003 403

3000.0 2 989.870 3 000.030 + 0.00b6 104

bb 2. External Somrce Mode Frequency Range

Test Frequencies (GHz) Results

0.010
0.020
0.100
1.000
2.000
4.000

Performance Test Record 2s-3




HP 87533 Performance Test Record (3 of 12)
For 30 kHz—3 GHz Analyzers

Model HP 8753E

IHewlett-Packard Company

Report Number

Sertal Number Date
Pk 3 Test Port Output Power Aceuracy
Test Frequencies Test Port Specification Measured Measurement
output (dB) Value Uncertainty
Power (dB) (ds)
(1Bm)
Center Frequency
300 kHz 0 +1 + 0.465
20 MHz 0 1 + 010
50 MHz 1] +1 + 010
100 MHz 0 +1 + 010
200 MHz 0 1 + 0.10
500 MHz V] +1 + 0.1¢
1 GHz [4] +1 +013
2 GHz 0 +1 £ 0.13
3GHz 0 +1 + 0.27
P» 4 Test Port Output Power Range and Linearity
Test Settings Results Power Level Specification| Measurement
Measured Linearity (dB) Uncertainty
(dB) (dB) (dB)
CW Frequency = 300 kHz
- 15 + 0.2 + 0.03
-13 +02 + 0.03
- 11 + 0.2 + 0.03
-9 +02 + 0.02
-7 +02 + 0.02
-5 + 0.2 + 0.02
-3 + 0.2 + 0.02
-1 + 02 + D02
+1 02 + 0.03
+3 +02 + 0,03
+ 8 +05 + 0.03
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HP 87533 Performance Test Record (4 of 12)

For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company

Maodel HP 8763E Report Number,

Serial Number Date

p¥» 4. Test Port Output Power Range and Linearity (continned)
Test Settings Resulta Power Level Specification| Measnrement
Measured Linearity (dB) Uncertainty
1) (dB) (dB)

+ 7 + 0.6 + 003
+ B + 0.5 + 003
- 10 + 0.5 + 003

CW Frequeney = 3 GHz
- 16 + 0.2 +003
- 13 + 02 + 0.03
-11 + 0.2 + 0,03
-9 + 02 + 002
-7 +02 + 002
- b +02 + 002
-5 +02 + 002
-1 +02 002
+1 +02 + 003
+3 0.2 + 0.03
+ 5 + 0.5 + 003
+7 + 0.6 + 0.03
+ 8 + 0.6 + 003
+ L0 + 0.6 +003
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HP 87533 Performance Test Record (5 of 12)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company
IModel HP 8753E Report Number
Serial Number Date
> 5. Minimum R Channel Lavel
CW Frequency |Specification Test Port Power Measurement
(dB) Unecertainty
(dB)
300 kHz < -3b £ 1.0
3,29 MH= < —-35 + 1.0
3.31 MHz < -3b + 1.0
15.90 Mz < —3B + 1.0
16.10 MH2 < -5 + 1.0
30.90 MHz < —36 + 1.0
31.10 MHz < =35 + 1.0
1.6069 GHz < -35 + 1.0
1.68071 GHz < -35 + 10
3.000 GHz < -85 + 1.0
»» 6. Test Port Input Nolse Floor Level
Frequency Range | Test Port IF Bpecification| Calculated Measurement
Bandwidth (dBm) Valne Uncertainty
300 kHz - 3 GH2 Port 1 3 kHz - 82 —_— N/A
300 kHz - 3 GHz Port 1 10 Hz - 102 —_— N/A
300 kHz - 3 GHz Port 2 10 Hz - 102 - N/A
300 kMz - 3 GHz Port 2 3 kHz - 82 — N/A
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HP 87533 Performance Test Record {6 of 12)

For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company
Model HP 8783E

Report Number

Serial Number Date
»» 7. Test Port Input Frequency Response
Frequency Range Test Port | Specification Measured Valoe Measurement
(dB) (4B} Uncertalnty
(dB)
300 kHz—3GHz Port 2 tt 0.47
300 kHz—3 GHz Port L +1 0.47
»b 8. Test Port Crosstalk
Test Settings Specification Mensared Value Measurement
(dB} {dB) Uneertalnty
Crosstalk to Test Port 2
300 kBz—3 GHz < —100 N/A
Crosstalk, to Test Port 1
300 kHz—8 GHz < —100 N/A
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HP 87533 Performance Test Record (7 of 12)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company
Model HP 87533

Report Number

Serial Number Date
»» 9. Calibration Coefficients
Test Description Frequency Range Spee. Measored Value | Measarement
{dB) (dB) Uncertalnty

(dB)

Forward Direction

Directivity 300 kHz - 1.3 GHz 235 + 0.8

Directivity 1.3 GHz - 3 GHz > 30 + 0.8

Forward Direction

Source Match 300 kHz-1 3 GHz > 18 +02

Source Match 130GHz-3 GHz > 18 +02

Forward Directon

Trans Traclong 300 kHz - 1.3 GHz + 15 + 0.008

Trans Tracking 1.3 GHz - 3 GHz £+ 1.5 + 0.009

Forward Directinn

Refl. Tracking 300 kHz - 1.3 GHz + L& X+ 0.001

Refl Tracking 1.3 GHz - 3 GHz + 1.5 + 0.006

Reverse Direction

Load Match 300 kHz - 1.3 GHz > 18 + 0.1

Load Match 1.3 GHz- 3 GHz > 16 +02
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HP 87533 Performance Test Record (8 of 12)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E

Report Number

Serial Number Date
Pp 8. Callbration Coefficients (contimmed)
Test Description Frequency Range Spec. Measured Value | Measnrement
(dB) (dB} Uncertainty

(dB)

Reverse Dhrechon

Trans. Trackng 300 kHz- 1.3 GHz + 1.5 + 0,006

Trans. Tracking 1.3GHz - 3 GHz + 1.5 + 0.009

Forward Direction

Load Match 300 kHz- 1.3 GHz > 18 + 0.1

Load Match 1.3 GHz -3 GHz >18 +02

Reverse Dhrection

Directivity 300 kHz- 1.3 GHz 230 + 0.8

Directivity 1.3 GHz - 3 GHz > 30 + 0.8

Reverse Duirection

Source Match 300 kHz- 1.3 GHz > 18 + 02

Source Match 1.3QHz-3 GHz > 16 + 0.2

Reverse Direction

Refl Traclang 300 kHz- 1.3 GHz 15 + 0.001

Refl Tracking 1.3 GHz- 3 GH» +15 F =+ 0.005

Performance !
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HP 87533 Performance Test Record [29 of 12)
For 30 kHz—3 GHz 4nalyzers

Hewlett-Packard Company

Model HP 8753E Report Number
Berial Number Date
bk 10. Bystem Trace Noise
CW Frequency Ratio Specification Measured Value | Measurement
{GHz) Uncertainty
3 AR ¢« 0,006 dBrms +0.001 dB
3 A/R < 0.038° rms +0.01°
3 B/R < 0.006 dB rms 10.001 dB
3 B/R < 0.038° rms +0.01°
PP 12, Test Port Input Impedance
Frequency Range Test Port Return Loss Specification Measurement
(dB) (dB) Uncertainty
(dB)
300 kHz—1.3GHz Port. 2 > 18 +1.5
}.3 GHz -3 GHz Port 2 > 16 + 1.6
300 kHz—1 3 GHz Port 1 ——— > 18 + 1.5
1.3 GHz--3 GHz Port 1 ———— e > 18 +15

2a-18 Performance Test Record




HP 87533 Performance Test Record (10 of 12)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company

IModel HP 87533

Serial Number

Report Number

Date

bp 13. Test Port Receiver Magnitude Dynamic Accuracy

G F |G - Fi
Test Port 8496A Test Port Expected Dynamic Spec. Meas,
Input Power Altn. | Measurement | Measuarement {| Accuracy {dB) Uncer.
(dB) (dBm) (corrected) | (Calculated) (dB)
(d8t)
Test Port 2
- 10 o €0.008 [ +0.008
— 20 (Ref) U] Reference Reference Reference Reference | Reference
- 30 20 <003t | +0.008
- 40 30 < 0.042 £ 0.008
- &0 40 < 0.067 + 0.008
— 60 b0 < 0.088 + 0.017
- 70 60 € 0.247 | +0.017
- 80 70 <0725 | +0.017
- B0 80 £2.007 | +0.017
- 100 80 < 5.300 + 0.027
Test Port 1
-10 0 <€0.083 | & 0008
— 20 (Ref) 10 Reference Reference Reference Reference | Reference
- 30 20 < 0.031 + 0.008
— 40 30 <0042 | + 0,008
- 50 40 < 0.057 | +0.008
- 80 50 <0088 | +0.017
- 70 60 < 0.247 + 0.017
- B0 70 <072 | o017
- 80 80 < 2.007 | +o0.017
- 100 20 < 5.390 | + 0.027
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HP 87533 Performance Test Record (11 of 12)
For 30 kHz—3 GHz Analyzers

Hewlett-Packard Company

Model HP 8753E

Report Number

Berlal Number Date
PP 14, Test Port Receiver Magnitude Compression
CW Frequency Test Port Measured Value |Specification| Measnrement
{dB2) (dB) Uncertainty
50 MHz Port 2 < 045 N/A
1 GHz Port 2 < 045 N/A
2 GHz Port 2 < 045 N/A
3 GHz Port 2 < 0.45 N/A
50 MHz Port L < 046 N/A
1 GHz Port 1 <046 N/A
2 GHz Port 1 < 045 N/A
3 GHz Port 1 < 045 N/A
MP 15. Test Port Receiver Phase Compression
CW Frequency Test Port Mensared Value |Specification| Measnrement
{degrees) {degrees) Uncertainty
50 MHz .
S 1
- 1

I Performance !
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b0 MHz
1 GHz
2 GHz
3 GHz

28-12

Port 2
Port 2
Port 2
Port 2

Port 1
Port |
Port 1
Port 1

<6
<8
<o
< 6°

<8
< e
<e
<@

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A




HF 87533 Performance Test Record (12 of 12)

For 30 kHz—2 GHz Analyzers

Hewlett-Packard Company

Model HP 8753E

Serial Number

Report Numher

Date

PP 16, Test Port Outpat/Input Harmonies (Option 002 without Option 008)

Test Description Specification Messurement Value Measurement
(dBe) (dBc) Uncertainty
{dB}
Test Port output
Harmonics
2nd <25 15
3rd < 25 16
Part 1 Input Harmonics
2nd < i5 + 15
3rd < 30 16
Port 2 Input Harmonics
2nd <16 +1.56
3rd < 80 + 1.5
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Performance Test Record

For Analyzers with a Frequency Range of
30 kHz to 6 GHz

Note See the previous "Performance Test Record " section if your
analyzer frequency range is from 30 kHz to 3 GHa.
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HP 87533 Performance Test Record {1 of 14)

Calibration Lab Address: Report Number
Date

Last Calibration Date
Customer’s Name

Performed by

Model HF 87533 Option 006

Serial No. Option(s)
Firmware Revision
Ambient Temperature — * C Relative Humidity

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

Frequency Counter
Power Meter

Power Sensor

Calibration Kit

Verification Kit

Notes/Comments:
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HP 87533 Performance Test Record (2 of 14)
For 30 kHz--f GHz Analyzers

Hewleti-Peckard Company
Model HP 8753E Option 008 Report Number
Serial MNumbar Date
PP 1. Test Port Output Frequency Range and Acctiracy
Test Frequencies Min. Results Measured Max. Measurement
(MHz} (MHz) (MHz) (MHz) Uncertainty
(MHz)
0.03| C0200807 0.030 000 3§ + 0.000 000 050
03 0.290 997 0.300 003 | + 0.000 000 520
50 4.990 950 5.000 060 + 0.000 D08
18.0 15.980 840 18.000 160 4 0.000 028
3140 H).008 660 31.000 310 + 0.000 154
80 0609 900 60.898 380 81.000 610 + 0.000 105
121.01 120.998 760 121.001 210 4+ 0000207
180.0} 17D.908 200 180001 800 + 0.000 107
310.01 300.905 800 310,008 100 + 0.000 528
700.0| 809.930 000 T00.007 00D + 0.00L 1%
1 300.0 1 290,987 1 300.013 + 0,002 212
20000 1 888.9B0 2 000.020 + 0 003 403
30000 2 69D.870 3 000.030 + 0.005 104
4.0 3.550 680 4,000 040 &+ 0.005 BiS
6.0 4.999 950 £.000 060 £ 0.008 506
8,0 5.968 940 6.000 080 x (.01 207

Performance Test Record 2b-3



HP 87533 Performance Test Record (3 of 14)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 008 Report Number

Serial Number Date

Pp 2. External Source Mode Frequeney Range
Test Frequencies (GHz) Result

0.010
0,020
0.100
L.000
1.000
3.000
4,000
5.000
4,000

P 3. Test Port Output Power Accuracy

Test Fregnency Test Port Specification Measured Value Measurement
Outpat (dB) (dB) Uncertainty
Pawer (dB)
{dBm)
300 kHz 0 +1 + 0.47
20 MHz 0 +1 + 025
50 MHz 0 E £ 0.12
100 MHz [ +1 + 012
200 MHz 0 +1 + 0.12
500 MHz 0 +1 + 0,12
1GHz o t1 1012
2 GHz 0 +1 + 015
3 GHz 0 +1 + 01k
o _ _
"
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6 GHz
6 GHz

+1
+1
£1

+0.17
£017
+ 007




HP 87533 Performance Test Record (4 of 14)
For 30 kHz—6 GHz Analyzers

Hewleti-Packard Company
Model HP $753E Option 006 Report Number
Serial Number Date
bp 4. Test Port Qutput Power Range and Linearity
Test Settings Results Measured| Power Level Specifieation Meas.
(dB} Linearity (dB} Uncert.
(dB) (dB)
CW Frequency = 300 kHz
- 15 + 02 + 0.03
-13 + 02 + Q.03
-11 + 0.2 + 0.03
-9 + 0.2 4 0.02
-7 o2 + 0.02
-5 + 0.2 + 0.02
-3 + 02 + 0.02
-1 02 + 0.02
+ 1 +02 + 0.03
+3 +02 + 003
+ 6 05 +003
+ 7 + 06 + 003
t 9 += 056 + 003
+ 10 + 0.6 + 0.03
CW Frequency =3 GHz
- 15 + 0.2 + 003
-13 + 02 + 0.03
-11 + 0.2 + 303
-8 + 02 += 0,02
-7 + 0.2 + 0.02
.5 02 + 0.02
-3 +02 + 0.02
-1 + 0.2 £ 0.02
+1 +02 + 0.03
v 3 + 0.2 + 0.03
+ 5 + 05 + 0.03
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HP 87533 Performance Test Record {5 of 14)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 008

Report Number

Serial Number Date
PP 4. Test Port Output Power Range and Linearity (continued)
Test Settings Resnlts Measured| Power Level Specification Meas.
(dB) Linearity (dR) (dB) Uncert.
(dB)

+ 7 +05 + 0.03

+ 9 + 0.5 + 0.03

+ 10 + 0.5 + 0.03

CW Frequency = 6 GHz

- 15 + 0.2 i 0.03

- 13 02 + 0.03
-1 + 02 + 0.03

-9 02 + 0.08

-7 + 0.2 + 0.02

-6 + 0.2 + 0,02

-3 o2 + 002

-1 102 + 0.02

+1 + 0.2 + 0.02

+ 3 + 0.2 + 0.03

+ 6 + 05 + 6.03

+ 7 +05 + 0.03

+ 8 + 0.5 =+ 0.03

+ 10 + 405 + 0.03
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HP 87533 Performance Test Record (6 of 14)
For 30 kHz—A GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 006 Report Number

Senial Number Date

¥ 5. Minimum R Channel Level

CW Frequency |Specification Test Port Power Measarement

(dB) Uncertainty
(dB)
300 kHz < —-35 + 1.0
3.20 MHx < —35 + 1.0
3.31 MHz < —ab + 1.0
15.80 MH=z < —35 + 1.0
16 10 MHz < -35 + 14
3090 MHz < =35 + 10
31.10 MHz < -35 + 1.0
1.6069 GHz < =35 + 1.0
1.6071 GH= < 35 + 1.0
3.000 GHz < —-35 + 2.0
4.000 GHz < —30 + 2.0
5000 GHz < =30 + 2.6
& 000 GHz < =30 + 24

P> 8. Test Port Input Noise Floor Level

Frequency Range | Test Port IF Specification| Calculated Measurement
Bandwidth {dBm) Value Uncertainty

300 ' 1 T 1
300 11 T
00 110 1
300

3GHze n
3 GHz6 Wt
3 GHzg n
3 GHz-6

Performance Test Record m




kiz—3G.iz
kHz—3GHz
kllz—3 Gz
kHz—3GHz

GHz

dz

GEz

GHz

Port 1
Port 1
Port 2
Port 2
Port 2
Port 2
Port 1
Port 1

3 kHz
10 Hz
10 He
dkHz
3 kHz
10 Hz
10 Hz
3 kHz

—

- 82
— 102
- 102
- 82
-7
- 87
- 87
-7

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

il



HP 87533 Performance Test Record (7 of 14)
For 30 kHz—6 GHz 4nalyzers

Hewlett-Packard Company
Model HP 8753E Option 008

Serial Number

Repart Number

Date

kP 7. Test Port Input Frequency Response

Frequency Range Test Port Specification Measured Value Measurement
(dB) (dB) Uncertainty
(dB)
300 kHz—3 GHz Port 2 1 0.47
300 kHz—3 GHz Pont. 1 +1 0.47
3 GHz-6 GHz Port 1 +2 o 0.17
3 GHz-6 GHz Port 2 2 .17
PP 8. Test Port Crosstalk
Test Settinga Specification Measured Value Measurement
{dB) (dB) Uncertainty
Crosstalk to Test Port 2
300 kHz—3 GHz < —-100 N/A
Crosstalk to Test Port 1
300 kHz—3 GHz < —100 N/A
{Crosstalk to Test Port 1
3 GHz-6 GHz < —B0 N/A
Crosstalk to Test Fort 2
31 GHz—6GHz < =80 N/A
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HP 87533 Performance Test Record (8 of 14)

For 30 kHz—6 GHz Analyzers
Hewlett-Packard Company
Model HP 8753E Option 006 Report Number
Serial Number Date
b» 9. Calibration Coefficlents
Test Description Frequenc y Range Spec. Meagured Value | Measuremeng
(dB) (dB) Uncertainty
(dB}
Forward Direction
Directivity 300 kHz— 13 GHz > 35 — + 0.9
Directivity 1.3 GHz-3 3Hz > 30 e — + 0.8
Directivity 3 GHz--6 GHz >25 —_ 108
Forward Direction
Source Matrh 300 kHz—1 3 GHz > 16 _— £ 02
Source Match 1.3 GHz—3GHz > 16 —————— 1 0.2
Source Match 3 (GHz--6 GHz > 14 —_— +03
JForward Direction
Trans. Tracking 300 kHz—1.3 GHz 15 — + 0.006
Trans. Tracking 1.3 GHz-3 GHz +15 ——— + 0.009
Trans. Tracking 3 GHz-6 GHz +235 e — +0.021
[Forward Direction
Refl. Tracking 300 kHz— 1 3 GH=z 15 e — +0.001
Refl. Tracking 1 3 (GHz-3 GHz +15 ——————— + 0005
Refl. Tracking 3 GHz-6 GHz 2.5 —_— + 0.020
IReverse Direction
Load Match 300 kHz— 1 3 GHz > 18 — 01
Load Match 13 GHz-3 GHz > 16 — +02
Load Match 3 14 - 02

Performance lest Record n




HP 87533 Performance Test Record (9 of 14)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8783E Option 006 Report Number

Serial Number Date

bp 9, Calibration Coeflicients (continned)

Test Description Frequency Range Spec. Mecasured Value Measnrement
(dB) (dB} Uncertainty
(dB}
Reverse Direction
Trans Tracking 300 kHz—{ .3GHz £ 15 —_— + 0.006
Trans Tracking 1.3 GHz—3 GHz + 15 - + 0.009
Trans. Tracking 3 GHz 6 GHz +25 —_— + (.021
Forward Direction
Load Match 300 kHz—1.3 GHz > 18 +0.1
Load Match 1.3 GH2—3 GHz > 18 +0.2
Load Match 3 GHz-6 GHz > 14 £0.2
Reverse Direction
Directivity 300 kHz— 1 3 GHz > 35 — + 0.9
Directivity 1.3 GHz—3 GHz > 30 —_— +0.8
Directivity 3 GHz—6 GHz > 75 - +0.8
Reverse Direction
Source Match J00kHz - 1 3 GHz > la +0.2
Source Match 1.3 0Hz-3 GHz > 16 + 0.2
Source Match 3 GHz - 6 GHz 214 +0.3
Reverse Direction
Refl. Tracking 300 kHz - .3 GHz + 15 _— + 0.001
Refl. Tracking 13 GHz- 3 GHz + 15 - + 0005
Refl. Tracking JGHz - 6§ GHz +25 —_—— + 0020
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HP 87533 Performance Test Record (11 of 14}
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 008

Report Number

Serial Number Date
»» 13. Test Port Receiver Magnitnde Dynamic Accuracy
G F |G — F|
Test Port 8486A Test Port Expected Dynamie Bpec. Meas,
Input Power Attn. | Measurement | Measmyrement | Accuracy (dB) Uncer.
(dB) (dBm) (corrected) | (Caleulated) (dB)
{dBm)
Test Port 2
- 10 0 <0038 { £0008
— 20 (Ref) 10 Reference Reference Reference Reference | Reference
- 30 20 < 0.031 & 0.008
- 40 30 <0.042 | +0.008
- &0 40 < 0.067 + 0.008
- 60 60 < 0.008 | £ 0.017
- 70 60 <0247 | £0017
- 80 70 £ 0726 | £0.017
- 60 80 <2.087 § +£0.017
- 100 80 < 5.3p9 + 0.027
Test Port |
- 10 0 < 0.083 | + 0.008
- 20 {Ref) 10 Reference Reference Reference | Reference | Reference
- 30 20 < 0.031 + 0.008
— 40 30 < 0.042 + 0.008
- &0 40 < 0.057 £ 0.008
- 60 &0 < 0.098 + 0.017
- 70 80 < 0.247 + 0.017
- 80 70 < 0.725 + 0.017
- 90 80 <2007 | 0017
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HP 8 7533 Performance Test Record (12 of 14)
For 30 kHz—8 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 006 Report Number
Serial Number Date
Pb 14, Test Port Recelver Magnitude Compression
CW Frequency Test Port Measured Value | Specification | Measurement
(dB} {dB) Uncertainty
50 MHz Port 2 - < 045 N/A
1 GHz Pon 2 i < 0.46 N/A
2 GHz Pont 2 _ < 046 N/A
3 GHz Port 2 < 0.46 N/A
4 GHz Part 2 < 0.80 N/A
5 GHz Port 2 e < 0.80 N/A
6 GHz Port 2 - < 0.80 N/A
50 MHz Port 1 < 0.45 N/A
1 GHz Fort 1 e < 0.45 N/A
2 GHz Fort 1 P <046 N/A
3 GHz Port 1 - < 0.46 N/A
4 GHz Fort 1 - < 0.80 N/A
b GHz Port 1 —_— < 0.BO N/A
6 GHz Port 1 < 9.80 N/A
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HP 87533 Performance Test Record (13 of 14}
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 006

Report Number

Serial Number Date
#P 15. Test Port Receiver Phase Compression

CW Frequency Test Port Measured Valne |Specification| Measurement
(degrees) (degrees) Uncertainty

50 MEz Port 2 < 6° NiA

| GHz Port 2 < 6° N/A

2 GHz Port 2 <6° NIA

3 GHz Port 2 < §° N/A

4 GHz Port 2 <75 N/A

b GHz Port 2 < 75° N/A

6 GHz Port 2 <75° N/A

50 MHz Port 1 <@ N/A

1 GHz Port 1 <8° N/A

2 GHz Port 1 < 6° NIA

3 GHz Port 1 < 6° N/A

4 GHz Port 1 < 7.5° N/A

b GHz Port 1 < 7.5° N/A

6 GHz Port 1 <75 N/A

2b-14 Performance Test Record




HP 87533 Performance Test Record (14 of 14)
For 30 kHz—6 GHz Analyzers

Hewlett-Packard Company
Model HP 8753E Option 006 Report Number
Serial Number Date

»» 17. Output/Input Test Port Harmonics (Option D02 only)

Test Description Specification Measurement Value Measarement
3 rama [ ] LY .
_ _ [
! Port cutput
Harmonics

Port 1 Input Harmonics
1N I — —

1
Port 2 Input Harmonics
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| 5 { (dB) )
Test H | :
|
2nd <25 +15
ard < 25 +15
2nd < 15 +135
3rc < 30 +1.5
2nd <15 =156
8rd < 20 1.5
i

b
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Start Troubleshooting Here

The information in this chapter helps you:

- Identify the portion of the analyzer that is at fault

- Locate the specific troubleshooting procedures fo identify the assembly or
peripheral at fault.

To identify the portion of the analyzer at fault, follow these procedures:

Step
Step
Step
Step

1

. Initial Observations

Operator’s Check

_ HP-1B Systems Check
Faulty Group Isolation

Start Troubleshooting Here  4-1



Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an HP 87533
network analyzer.

1. Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.”
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly,

1. Order a replacement assembly. Refer to Chapter [3. “Replaceable Parts.”

3 Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, *Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3, “Adjustments and
Correction Constants.’

5 Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Tests."

Having Your Analyzer Serviced

The HP 8753E has a one year on-site warranty, where available. If the analyzer
should fail any of the following checks, call your local HP sales or service office.
A customer engineer will be dispatched to service your analyzer on-site. If a
customer engineer is not available in your arca, follow the steps below to send
vour analyzer back to HP for repair.

1. Choose the nearest HF service center. (A table listing of Hewlett-Packard
sales or service offices is provided at the end of this guide.)

]

. Include a detailed description of any failed test and any error message.

3 Ship the analyzer, using the original or comparable antistatic packaging
materials.
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Step 1. Initial Observations

Initiate the Analyzer Self-Test
1. Disconnect all devices and peripherals from the analyzer.
2. Switch on the analyzer and press (Preset).

3. Watch for the indications shown in Figure 4-1 to determine if the analyzer is
operating correctly,

MESSAGES AFFEAR th SEQUENCE

[1e11iaLiz2 ns InsTRVUENT, P_EASE walT] e R [URING AhD
SELF TEST PASSED \

\
\

PAHAMETERS 4FPLAR AFTER PRESET (LLUMINATES @4 SECONOS
@ CH. S, lag NAG. DA, REF D4B OURIHS PRESET

@ ST4RT 3J0OkHT STOP 3iHz
lar atort 30 kH: stop 8CH: FOR 0P ON 306}
sg6-dle

Figure 4-1, Preset Sequence

- If the self-test failed, refer o “Step 4. Faulty Group Isolation”.
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Step 2. Operator’s Check

Description

The operator’s check consists of two sofikey initiated tests: Port 1 Op Chk and
Port 2 Op Chk

A short is connected to port 1 {port 2) to reflect all the source energy back into
the analyzer for an 8;; (Szp)measurement.

The first part of Port 1 Op Chk checks the repeatability of the transfer switch.
An 51y measurement 1s stored in memory and the switch is toggled to port 2 and
then back to port 1 where another 8;; measurement is made. The difference
between the memory trace and the second trace is switch repeatability.

The remaining parts of both tests exercise the internal attenuator in 5 dB steps
over a 55 dB range.

The resulting measurements must fall within a limit testing window to pass the
test. The window size is based on both source and receiver specifications.

The operator's check determines that:
a The source is phase locked across the entire frequency range.
s All three samplers are functioning properly.
® The transfer switch is operational
® The attenuator steps 5 dB at a time.
Required Equipment and Tools
Short...veieen i part of the HP 8503 1B calibration kit

Arnalyzer warm-up time. 30 minutes.

Procedure

1. Disconnect all devices, peripherals, and accessories {including adapters and
limiters) from the analyzer.

. To run the test for port 1, press [Presgt] [PRESET: FACTORY] [System]
[SERVICE MENU] [TESTS] [EXTERNAL TESTS].

. The display should show TEST 21 Port 1 Op Chk in the active entry area.

r2

(Y]
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4,

Press [EXECUTE TEST] to begin the test.

S. At the prompt, connect the short to the port indicated. Make sure the

6.

connection is tight

Press [CONTINUE]

7. The test is a sequence of subtests. At the end of the subtests, the test title

and result will be displayed. If all tests pass successfully, the overall test
status will be PASS. If any test fails, the overall test status will be FAIL,

8, To run the test for port 2, press the step (f) key. The display should show

TEST 22 Port 2 Op Chk in the active entry area.

. Repeat steps 4 through 7.
Lo,

If both tests pass, the analyzer is about 80% verified. If either test fails,
refer to “Step 4. Faulty Group Isolation™ n this section, or:

a, Make sure that the connection is tight. Repeat the test.

b, Visually inspect the connector interfaces and clean if necessary (refer to
“Principles of Microwave Connector Care™ located in Chapter 1).

¢. Verify that the short meets published specifications.
d. Substitute another short, and repeat the test.

e. Finally, refer to the detailed tests located in this section, or fault
isolation procedures located 1n the troubleshocting sections.

Start Troubleshooting Here 4-5



Step 3. HP-IB Systems Check

Check the analyzer’s HP-IB functions with a knowsr working passive peripheral
(such as a plotter, printer, or disk drive).

L. Connect the peripheral to the analyzer using a good HP-IB cable. ~—

2. Press [Locall] [SYSTEM CONTROLLER] to enable the analyzer to control the
peripheral.

3. Then press [SET ADDRESSES] and the appropriale softkeys to verify that the
device addresses will be recognized by the analyzer. The factory default
addresses are;

Device HP-IB Address
HP 8763E 16
Plotter port - HP-IB 5
Printer port - HP-IB 1
Disk (external) ]
Controller 21
Power meter - HP-IB 13
Note You may use other addresses with two provisions:

- Each device must have its own address.

- The address set on each device must match the one
recognized by the analyzer (and displayed).

Peripheral addresses are often set with a rear panel switch
Refer to the manual of the peripheral to read or change its
address,
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If Using a Plotter or Printer

1. Ensure that the plotter or printer is set up correctly;
- Power is on.
- Pens and paper loaded.
- Pinch wheels are down,

- Some plotters need to have P1 and P2 positions set.
2. Press [Copy] and then [PLOT] or [PRINT MONOCHROME.

- If the result is a copy of the analyzer display. the printing/plotting features
are functional in the analyzer. Continue with *Troubleshooting Systems
with Multiple Peripherals”, “Troubleshooting Systems with Controllers™, or
the “*Step 4. Faulty Group Isolation™ section in this chapter.

If the result is not a copy of the analyzer display, suspect the HP-IB
function of the analyzer. Refer to Chapter 6, “ Digital Control
Troubteshooting."

If Using an External Disk Drive

l. Select the external disk drive. Press [Save/Recall] [SELECT DISK]
[EXTERNAL DISK].

!J

Verify that the address is set correctly. Press [Local] [SET ADDRESSES)
[ADDRESS: DISK].

3. Ensure that the disk drive is set up correctly:

Power is on.

An initialized disk in the correct drive.

Correct disk unit rumber and volume number (press [Local] to access the
softkeys that display the numbers; default is 0 for both).

With hard disk (Winchester) drives, make sure the configuration switch is
properly set (see drive manual),
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4, Press [Start] [1] [M/y] [Save/Recall] [SAVE STATE]. Then press [Preset] [Save/Recall]
[RECALL STATE].
- If the resultant trace starts at | MHz, HP-IB 15 functional in the analyzer.
Continue with *Troubleshooting Systems with Multiple Peripherals™,

“Troubleshooting Systems with Controllers™, or the “Step 4. Faulty Group
Isalation™ section in this chapter.

- If the resultant trace does not start at 1 MHz, suspect the HP-IB function
of the analyzer: refer to Chapter 6, “Digital Control Troubleshooting

Troubleshooting Systems with Multiple Peripherals

Connect any other system peripherals {but not a coniroller) to the analyzer
one at a time and check their functionality. Any problems observed are in the
peripherals, cables, or are address problems (see above).

Troubleshooting Systems with Controllers

Passing the preceding checks indicates that the analyzer's peripheral functions
are normal. Therefore, if the analyzer has not been operating properly with an
external controller, check the following:

- The HP-IB interface hardware is incorrectly installed or not operational. (See
*“HP-1B Requirements” in the HP 8733E Network Analvzer User's Guide.)

- The programming syntax is incorrect (Refer to the HP S753E Nerwork
Analvzer Programmer 's Gurde )

If the analyzer appears to be operating unexpectedly but has not completely
failed, go to “Step 4. Faulty Group I[solation.”
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Step 4. Faulty Group Isolation

Use the following procedures only if you have read the previous sections in
this chapter and you think the problem is in the analyzer. These are simple
procedures to verify the four functional groups in sequence, and determine
which group is faulty.

The four functional groups are:
- power supplies

- digital control

source
- receiver
Descriptions of these groups are provided in Chapter 12, “Theory of Operation.”

The checks in the following pages must be performed in the order prcscntcd
It one of the procedures fails, it is an indication that the problem is in the
functional group checked. Go to the troubleshooting information for the
indicated group, to isolate the problem to the defective assembly.

Figure 4-2 illustrates the troubleshooting organization.

S0 ATE FAULTY GROUP
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; AN PR e P ~ ~. .
|7 POWER T GOOD < DISALAY"S GODD '"TEs‘r PORT, GOOD - ME»\SURED - 1
1< SUPPLY 29——0-‘\ FRONT PANEL>—M FREQUENCY :—-—.-{ BaTa <\MEASUREMENT\ 1
N ke - szr.r TEST JND POWER ERRORS I
. - - ™ 1
' ~ \ - ~_ /
| " 1
| BAD BaD BAD Bal 1
' ;
[ S - _______ IR
POWER DG TAL SOURCE RECE I YER ACCESSORIES
SUPPL IES FONTROL

l ASSEMBLY LEVEL TROUBLESHOBRTING —_—J
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Figure 4-2. Troubleshooting Organization
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Power Supply

Check the Rear Panel LEDs

Switch on the analyzer. Notice the condition of the two LEDs on the AlS
preregulator at rear of the analyzer. (See Figure 4-3.)

- The upper (red) LED should be off.
- The lower (green) LED should be on,

REDN LED GREEN LED
NORMALLY OFF NORMALLY ON

K
.|“
A‘E%Z
2 UNE VDLTAGE

/ SELECTOR. SWITCH

- -

L spBdte

Figure 4-3. Al5 Preregulator LEDs

Check the A8 Post Regulator LEDs

Remove the analyzer’s top cover. Switch on the power. Inspect the green LEDs
along the top edge of the A8 post-regulator assembly.

- All green LEDs should be on.
- The fan should be audible.
In case of difficulty, refer to Chapter 5, “Power Supply Troubleshooting.™
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Digital Control

Observe the Power Up Sequence

Switch the analyzer power off, then on. The following should take place within
a few seconds:

- On the front panel, observe the following:
1. All six amber LEDs illuminate,
2. The port 2 LED illuminates.

3. The amber LEDs go off after a few seconds, except the CH 1 LED. At the
same moment, the port 2 LED goes off and the port 1 LED ifluminates.
{See Figure 4-4.}

- The display should come up bright with no irregularity in colors.

- After an initial pattern, five red LEDs on the A9 CPU board should remain
off. They can be observed through a small opening in the rear panel.

If the power up sequence does not occur as described, or if there are
problems using the front panel keyboard, refer to Chapter 6, “Digital Control
Troubleshooting ™

ILLUMINATES
OUR |G AND AF TER
POWER UP

o
o
[}
o
m =)
[
]
o =]
o m =
/,

y ILLUMINATES =4 SECONDS

’,{‘ BURNG PRESET
£

ILLLMINATES
AFTER PIMER UP

sgEa7a

Figure 4-4. Front Panel Power Up Sequence
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Verify Internal Tests Passed

1. Press JPreset] [System] [SERVICE MENLU] [TESTS! [INTERNAL TESTS]
{EXECUTE TEST] The display should indicate:

TEST

0 ALL INT PASS

O If vour display shows the above message, go to step 2. Otherwise, continue
with this step.

D If phase lock error messages are present, this test may stop without passing
or failing. In this case, continue with the next procedure to check the
source.

o If you have unexpected results, or if the analyzer indicates a specific test
failure, that internal test (and possibly others) have failed; the analyzer
reports the first failure detected. Refer to Chapter 6, “Digital Control
Troubleshooting.”

o If the analyzer indicates failure but does not identify the test, press [ff)
to search for the failed test. Then refer to Chapter 6, *Digital Control
Troubleshooting. ' Likewise, if the response to front panel or HP-IB
commands is unexpected, troubleshoot the digital control group.

I, Perform the Analog Bus test Press [RETURN] [19] [x1] [EXECUTE TEST].

- If this test fails, refer to Chapter 6, “ Digital Control Troubleshooting.”

- If this test passes, continue with the next procedure to check the source.
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Source

Phase Lock Error Messages

The error messages listed below are usually indicative of a source failure
or improper instrument configuration. (Ensure that the R channel input is
receiving at least -35 dBm power). Continue with this procedure.

s NO IF FOUND: CHECK R INPUT LEVEL
The first [F was not detected during the pretune stage of phase lock.
m NO PHASE LOCK: CHECK R INPUT LEVEL

The first TF was detected at the pretune stage but phase leck could not be
acquired thereafter.

m PHASE LOCK LOST
Phase lock was acquired but then lost,
m PHASE LOCK CAL FAILED

An internal phase lock calibration routine is automatically executed at
power-on, when pretune values drift, or when phase lock problems are
detected. A problem spoiled a calibration attempt.

a POSSIBLE FALSE LOCK

The analyzer is achieving phase lock but possibly on the wrong harmonic
comb tooth,

a SWEEP TIME TOO FAST
The fractional-N and the digital TF circuits have lost synchronization.

Check Source Output Power

1. Connect the equipment as shown in Figure 4-5. Be sure that any special
accessories, such as limiters, have been disconnected.
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HP 8753E
NETWORK ANALYZER

POAT | PORT 2

HP 438A
POWER METER

HP 84814 L HP B4B2A
POWER POWER
SENSOR EWETR

IEEIBE

A

Figure 4-5. Equipment Setup for Source Power Check

[ )

the instrument.

3. On the analyzer, press [Menu] [CW FREQ] [300] [k/m] to output a CW 300

signal. The power meter should read approximately

4. Press [16] [M/p] to change the CW frequency to 16 MHz. The output power
should remain approximately 0 dBm throughout the analyzer frequency
006 include an additional

range. Repeat this step at 1 and 3 GHz (For Option
check at 6 GHz.)

If any incorrect power levels are measured, refer to Chapter 7, * Source

Troubleshooting.”
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No Oscilloscope or Power Meter? Try the ABUS

Monitor ABUS node 16.

1. Press [Preset] [Start] [300] [x/m] [Stop] [3] [G/n] [System] [SERVICE MENU]
[ANALOG BUS CN].

2. ANALOG IN Aux Input (8) (x1).

3. [Format] [MORE] [REAL] [Scale Ref] [AUTOSCALE]L
The display should resemble Figure 4-6.

CH1 AUx ke G0 phl/ REF 5 U
L1}

] & ~es8Vota

=3B Volls —»

START 3100 000 Mz STOP 3 04 000 DOD MHz
sghdl d

Figure 4-6. ABUS Node 16: 1 V/GHz

if any of the above procedures provide unexpected results, or if error messages
are present, refer to Chapter 7, “Source Troubleshooting,™
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Receiver

Observe the A and B Input Traces

1. Connect the equipment as shown in Figure 47 below. Be sure that any
special accessories, such as limiters, have been disconnected. (The through
cable is HP part number 8120-1779,)

HP &753E
NETWORK AMNALYZER

ol ea ocoo

8 ./aomoo

8 %88 ggooon

[=1==lalr i)

L [ | o
== =]

Bloa o

—

PORT | J|F‘0RT z

L —
TEST PORT
THRU CABLE
sg649e

Figure 4-7. Equipment Setup ~— .

[ )

. Press [Preset] [Meas] [INPUT PORTS] [A] [TEST PORT 2] [Scale Ref] [AUTO SCALE]

3. Observe the measurement trace displayed by the A input The trace should
have about the same flatness as the trace in Figure 4-8.

1. Press [Meas] [INPUT PORTS] [TEST PORY 1] [B].

3. Observe the measurement trace displayed by the B input. The trace should
have about the same flatness as the trace in Figure 4-8.
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Figure 4-8. Typical Measurement Trace

If the source is working, but the A or B input traces appear to be in error, refer
to Chapter 8, “Receiver Troubleshooting.”

The following symptoms may also indicate receiver failure.

Receiver Error Messages

- CAUTION: OVERLOAD ON INPUT A; POWER REDUCED
- CAUTION: OVERLOAD ON INPUT B; POWER REDUCED
- CAUTION: OVERLOAD ON INPUT R; POWER REDUCED

The error messages above indicate that you have exceeded approximately
+ 14 dBm at one of the test ports. The RF output power is automatically
reduced to -85 dBm, The annotation P appears in the left margin of

the display to indicate that the power trip function has been activated.

When this occurs, press [Menu] [POWER] and enter a lower power level. Press
[SOURCE PWR ON] to switch on the power again,

Faulty Data

Any trace data that appears to be below the noise floor of the analyzer
{-100 dBm) is indicative of a receiver failure.
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Accessories

If the analyzer has passed all of the previous checks but is still making incorrect
measurements, suspect the system accessories. Accessories such as RF or
interconnect cables, calibration or verification kit devices, himiters, and adapters
can all induce system problems,

Reconfigure the system as it is normally used and reconfirm the problem.
Continue with Chapter 9, “Accessories Troubleshooting,™

Accessories Error Messages
- POWER PROBE SHUT DOWN!

The biasing supplies to a front panel powered device (like a probe
or millimeter module) are shut down due to excessive current draw.
Trouhleshoot the device.
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Power Supply Troubleshooting

Use this procedure only if you have read Chapter 4, “Start Troubleshooting
Here." Follow the procedures in the order given, unless:

- an error message appears on the display, refer to “Error Messages” near the
end of this chapter.

- the fan is not working; refer to “Fan Troubleshooting” in this chapter.
The power supply group assemblies consist of the following:

- A8 post regulator

- Al5 preregulator

All assemblies, however, are related to the power supply group because power is
supplied to each assembly.
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an HP 8753E
network analyzer.

1. Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.' —
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

. Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

IJ

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, “ Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustmients. Refer to Chapter 3, * Adjustments and
Correction Constants.”

3. Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Tests. "
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Simplified Block Diagram

Figure 3-1 shows the power supply group in simplified block diagram form.
Refer to the detailed block diagram of the power supply (Figure 5-8) located at
the end of this chapter to see voltage lines and specific connector pin numbers.
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A15 _
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+5u +8UCFL
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POWER 1 ™ I 6
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PIOWE ¢ FESULATOR +18Y T RESULATORS [ WitROCIRCOTT Fovee
+8Y X [Fan rowgr ™0
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1
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ERL-L)
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LED LEQ
B " JJ-
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\ o AL 3N DURING
=~ —— OFF DURING
\\ NORMAL OPERATION NORMAL OPERATION

N
4

Le———— OGN WRING
NORMA! CPERATICN
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Figure 5-1. Power Supply Group Simplified Block Diagram
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Start Here

Check the Green LED and Red LED on Al5

Switch on the analyzer and look at the rear panel of the analyzer Check the
two power supply diagnostic LEDs on the Al5 prerepulator casting by looking
through the holes located to the left of the line voltage selector switch. (See
Figure 5-2.)

During normal operation, the bottom (green) LED is on and the top (red) LED is
off. If these LEDs are normal, then AlS is 95% verified. Continue to *Check the
Green LEDs on A8".

- If the green LED is not on steadily, refer to “If the Green LED of the Al5 Is
not ON Steadily™ in this procedure.

- If the red LED is on or flashing, refer to “If the Red LED of the Al5 is ON" in
this procedure.

RED LED GREEN LED
NORMALLY OFF NORMALLY ON

]

LINE VO|TAGE
SELECTOR BWITEH

!

feYe ML oZoToXoTo]
sy

(o1)

. / sg646e

Figure 5-2. Location of Al5 Diagnostic LEDs
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Check the Green LEDs on A8

Remove the top cover of the analyzer and locate the A8 post regulator; use the
location diagram under the top cover if necessary. Check to see if the green
LEDs on the top edge of A8 are all on. There are nine green LEDs (one is not
S visible without removing the PC board stabilizer)

o If all of the green LEDs on the top edge of A8 are on, there is a 95%
confidence level that the power supply is verified To confimm the last 5%
unceriainty of the power supply, refer to “Measure the Post Regulator
Voltages™ (next).

D If any LED on the A8 post regulator is off or flashing, refer to “If the Green
LEDs of the A8 are not All ON™ in this procedure.

Measure the Post Regulator Voltages

Measure the DC voltages on the test points of A8 with a voltmeter. Refer to
Figure 5-3 for test point locations and Table 5-1 for supply voltages and limits.

+55Y AGND +3VD SBIS -15v -12.6¥FF +15V -3vu 5.2V +Z2V +6¥Y

A A i/ ! / /' Fa I
s, \, 5 J K .“ #
"\“ ) . \\ / / ) F’} / // I ! o

i E:I ? - ' 4
oo ? : r;;l %{0 Efo el )Iﬁf o

A3
Py

[a]

5g633d

Figure 5-3. A8 Post Regulator Test Point Locations
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Table 5-1. A8 Post Regulator Test Point Voltages

TP Supply Range
1 +66 V (not used) +64.6 to +65.4
2 AGND nis
3 +3 VD +4.9 to +5.3
4 SDIS nfa
S 15V -14.4 to -16.6
[ . -12.6 VPP [probe power) -12.1 to -12.8
T +15V +14.5 to +15.5
8 +85VU +5.06 to +5.36
9 6.2V -6.0 to -5.4
10 +22 V +21.3 to #22.7
11 168V +5.8 to +6.2
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If the Green LED of the AlS Is not ON Steadily

If the green LED is not on steadily, the line voltage is not enough to power the
analyzer.

Check the Line Voltage, Selector Switch, and Fuse

Check the main power line cord, line fuse, line selector switch setting, and
actual line voltage to see that they are all correct. Figure 5-4 shows how to
remove the line fuse, using a small flat-blade screwdriver to pry out the fuse
holder. Figure 5-2 shows the location of the line voltage selector switch. Use a
small flat-blade screwdriver to select the correct switch position.

If the Al5 green LED is still not on steadily, replace A15.

INSERT SCREWODRIVER
PRY GPEN

Figure §-4. Removing the Line Fuse
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If the Red LED of the Al15 is ON

[f the red LED is on or flashing, the power supply is shutting down, Use the
following procedures to determine which assembly is causing the problem.

Check the A8 Post Regulator

1. Switch off the analyzer.

2. Disconnect the cable AI3W1 from the A8 post regulator. (See Figure 5-5.)
3. Switch on the analyzer and observe the red LED on AlS.

o If the red LED goes out, the problem is probably the A8 post regulator.

Continue to “Verify the AlS Preregulator™ to first verify that the inputs to
A8 are correct.

o If the red LED is still on, the problem is probably the AlS preregulator. or

one of the assemblies obtaining power from it. Continue with “Check for a
Faulty Assembly™.

5.8  Power Suppily Troubleshocting




ats A1EWI [to A15W1 (To AB

Pra Ragulator A17.J2 Motherboard} ABJZ Post Regulator) Post Regulator
) \ /
\\x A

"fﬂ:ﬂ_ A’II
Y — \"" T 3 -
TN - - I 7 s —\[d
\.\ \ _{" -
4] ]
- = v 2
: u §
A ¢
i ‘ 2
:l [ [ ﬁ!
& 2 =
i S of ﬂ{" it
) il

£

5géTiae

Figure 5-5. Power Supply Cable Locations

Verify the A15 Preregulator

Verify that the AlS preregulator is supplying the correct voltages to the AR post
regulator. Use a voltmeter with a small probe to measure the output voltages of
A15W1's plug. Refer to Table 5-2 and Figure 5-6.

- If the voltages are not within tolerance, replace Al5.
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- I the voltages are within tolerance, AlS is verified. Continue to * Check for a
Faulty Assembly”.

Table 5-2. Output Voltages

Pin A1EW1P! (Disconnected) ASJ2 (Connected) Voltages Al5 Preregulator Label A
Voltages
1 N/ +688to + T2 N/
2 +125to +100 + 68 ta+ T2 +70 ¥
34 + 22.4to +33.6 +170 to + 184 +18V
6.8 -22.4 to -33.6 - 17T0to - 184 -18 v
7 N/C +7.4 to +8.0 N/C
B +9.4 to +14 +7.4 to +8.0 +8YV
8,10 -9.4 to -14 -8.7 to 7.3 -8V
11 N/C +24.6 to +28.6 N/C
12 +321to + 48 +24.6 o +28.8 +26V
NOTE The + 6 VD supply must be loaded by one or more assemblies at all times, or the other voltages will
not be correct. It connects to the motherboard connector A17J3 Pin 4.
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Figure 5-6. A15W1 Plug Detail

Check for a Faulty Assembly

This procedure checks for a faulty assembly that might be shutting down the
Al5 preregulator via one of the following lines (also refer to Figure 5-1):

- AI5WI connecting to the A8 post regulator

- the +5VCPU line through the motherboard

- the +5VDIG line through the motherboard

Do the following;

1. Switch off the analyzer.

2. Ensure that A1SW1 is reconnected to A8. (Refer to Figure 5-5.)

3. Remove or disconnect the assemblies listed in Table 5-3 one at a time
and in the order shown. The assemblies are sorted from most to least
accessible. Table 5-3 also lists any associated assemblies that are supplied
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by the assembly that is being removed. After each assembly is removed or
disconnected switch on the analyzer and observe the red LED on Al5.

Note Always switch off the analyzer before removing or
disconnecting assemblies.

- When extensive disassembly is required, refer to Chapter 14,
* Assembly Replacement and Post-Repair Procedures. "

- Refer to Chapter 13, “Replaceable Parts,” to identify specific
cables and assemblies that are not shown in this chapter.

- If the red LED goes out, the particular assembiy (or one receiving power from
it) that allows it to go out is faulty.

- Ifthe red LED is still on after you have checked all of the assemblies listed in
Table 5-3, continue to “Check the Operating Temperature™.

Table 5-3. Recommended Order for Removal/Disconnection

Assembly Removal or Other Assemblies that Heceive
To Remove Disconnection Method Power from the Removed Assembly
1. A19 Graphics Processor | Remove from Card Cage | None
2. Al4 Frac N Digital Remove from Card Cage | None
B. A9 CPU Disconnect W36 A20 Disk Drive |
4, Al6 Rear Panel Interface |Disconnect W27 A25 Test Set Interface
A24 Transfer Bwitch
A23 LED Front Panel
5. A2 Front Panel Interface|Disconnect W17 Al Front Panel Keyboard
Al8 Display
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Check the Operating Temperature

The temperature sensing circuitry inside the Al5 preregulator may be shutting
down the supply. Make sure the temperature of the open air operating
environment does not exceed 55°C (131°F), and that the analyzer fan is
operating.

- If the fan does not seem to be operating correctly, refer to “Fan
Troubleshooting™ at the end of this procedure.

- If there does not appear to be a temperature problem, it is likely that Al5 is
faulty.

Inspect the Motherboard

If the red LED is still on after replacement or repair of AlS, switch off the
analyzer and inspect the motherboard for solder bridges and other noticeable
defects. Use an ohmmeter to check for shorts. The +5 VD, +5 VCPL, or +5
VDSENSE lines may be bad. Refer to the bloek diagram (Figure 5-8) at the end
of this chapter and troubleshoot these suspected power supply lines on the Al7
motherboard
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If the Green LEDs of the A8 are not All ON

The green LEDs along the top edge of the A8 post regulator are normally on.

Flashing LEDs on A8 indicate that the shutdown circuitry on the A8 post

regulator is protecting power supplies from overcurrent conditions by —
repeatedly shutting them down. This may be caused by supply loading on A8 or

on any other assembly in the analyzer

Remove A8, Maintain AL3W1 Cable Connection
1. Switch off the analyzer.

tJ

. Remove A8 from its motherboard connector, but keep the A15WI1 cable
connected to AS.

3. Short A8TP2 (AGND) (see Figure 5-3) to chassis ground with a clip lead.
4. Switch on the analyzer and observe the green LEDs on AS8.

- If any green L.EDs other than +5 VD are still off or flashing, continue to
*Check the AR Fuses and Voltages™,

- If all LEDs are now on steadily except for the +5 VD LED, the AlS
preregulator and A8 post regulator are working properly and the trouble
is excessive loading somewhere after the motherboard connections at AS.
Continue to “Remove the Assemblies™.

Check the A8 Fuses and Voltages

Check the fuses along the top edge of A8 [f any A8 fuse has burned out,
replace it. If it burns out again when power is applied to the analyzer, A8 or
AlS is faulty. Determine which assembly has faled as follows.

1. Remove the AISWI cable at AB. (See Figure 5-5.)

2. Measure the voltages at A1SWIPI1 (see Figure 5-6)} with a voltmeter having a
small probe.

3. Compare the measured voltages with those in Table 5-2.
- If the voltages are within tolerance, replace AS.

- If the voltages are not within tolerance, replace AlS,
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If the green LEDs are now on, the Al5 preregulator and A8 post regulator are
working properly and the trouble is excessive loading somewhere after the
motherboard connections at A8. Continue to “Remove the Assemblies”.

Remove the Assemblies
1. Switch off the analyzer.
2, Install A8. Remove the jumper from A8TP2 (AGND) to chassis ground.

3. Remove or disconnect all the assemblies listed below. (See Figure 5-5.)
Always switch off the analyzer before removing or disconnecting an
assembly.

AlQ digital TF

Al phase lock

Al2 reference

Al3 fractional-N analog
Al fractional-N digital
A19 graphics processor

4. Switch on the analyzer and observe the green LEDs on A8.

- If any of the green LEDssare off or flashing, it is not likely that any of
the assemblies listed above is causing the problem. Continue to “Briefly
Disable the Shutdown Circuitry™.

- If all green LEDs are now on, one or more of the above assemblies may be
faulty. Continue to next step.

5. Switch off the analyzer.

6. Reinstall each assembly one at a time. Switch on the analyzer after each
assembly is installed. The assembly that causes the green LEDs to go oft or
flash could be faulty.

Note It is possible, however, that this condition is caused by the
A8 post regulator not supplying enough current. To check
this, reinstall the assemblies in a different order to change the
loading. If the same assembly appears to be faulty, replace that
assembly. If a different assembly appears faulty, A8 is most
likely faulty (unless both of the other assemblies are faulty).
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Briefly Disable the Shutdowu Circuitry

In this step. you shutdown the protective circuitry for a short time, and the
supplies are forced on (including shorted supplies) with a 100% duty cycle.

Caution Damage to components or to circuit traces may occur if A8TP4
(SDIS) is shorted to chassis ground for more than a few seconds
while supplies are shorted.

1. Connect A8TP4 (SDIS) to chassis ground with a jumper wire.

2. Switch on the analyzer and note the signal mnemonics and test points of any
LEDs that are off. Irnmediately remove the jumper wire.

3. Refer to the block diagram (Figure 5-8) at the end of this chapter and do the
following:

» Note the mnemonics of any additional signals that may connect to any A8
test point that showed a fault in the previous step.

m Cross reference all assemblies that use the power supplies whose A8 LEDs
went out when ASTP4 {SDIS) was connected to chassis ground.
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- Make a list of these assemblies.

- Delete the following assemblies from your list as they have already been
verified earlier in this section

Al0 digital IF
All phase lock
Al2 reference
Al3 fractional-N analog
Ald fractional-N digital
Al9 graphics processor

4. Switch off the analyzer.

5. Of those assemblies that are left on the list, remove or disconnect them
from the analyzer one at a time. Table 5-4 shows the best order in which to
remove them, sorting them from most to least accessible. Table 5-1 also lists
any associated assemblies that are supplied by the assembly that is being
removed. After each assembly is removed or disconnected, switch on the
analyzer and observe the LEDs.

Note - Abwavs switch off the analyzer before removing or
disconnecting  assemblies.

- When extensive disassembly is required, reter to Chapter 14,
*Assembly Replacement and Post-Repair Procedures.”

- Refer to Chapter 13, “Replaceable Parts”, to identify specific
cables and assemblies that are not shown in this chapter.

- If all the LEDs light, the assembly (or one receiving power from it} that allows
them to light is faulty.

- If the LEDs are still not on steadily, continue to “Inspect the Motherboard™.
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Table 5-4. Recommended Order for Remowal/Disconnection

Assembly Removal or Other Asgemblies that Receive
To Remove Disconnection Method Power from the Removed Assembly
1. A3 Source Remove from Card Cage | None
-
2. AT Pulse Generator Remove from Card Cage | None
3. A4 R Sampler Remove from Card Cage |None
4. Ab A Sampler Remove from Card Cage |None
5. A6 B Sanpler Remove from Card Cage | None
6. A9 CPU Disconnect W35 and W36 A20 Disk Drive
7. A2 Front Panel Interface | Disconnect W17 Al Front Panel Keyboard
8. Al6 Rear Panel Interface | Disconnect W27 A25 Test Set Interface
A24 Transfer Switch
A23 LED Front Panel

Inspect the Motherboard

Inspect the AI7 motherboard for solder bridges and shorted traces. [n
particular, inspect the traces that carry the supplies whose LEDs faulted when
ASTP4 (SDIS) was grounded earlier.
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Error Messages

Three error messages are associated with the power supplies functional group.
They are shown here.

- POWER SUPPLY SHUT DOWN!

One or more supplies on the A8 post regulator assembly is shut down due to
one of the following conditions: overcurrent, overvoltage, or undervoltage.
Refer to “If the Red TED of the Al5 is ON™ earlier in this procedure.

- POWER SUPPLY HOT

The temperature sensors on the A8 post repgulator assembly detect an
overtemperature condition. The regulated power supplies on A8 have been
shut down.

Check the temperature of the operating environment; it should not be greater
than +55°C (131°F), The fan should be operating and there should be at

least 15 cm {6 in) spacing behind and all around the analyzer to allow for
proper ventilation.

- PROBE POWER SHUT DOWN!

The front parel RF probe biasing supplies are shut down due to excessive
current draw. These supplies are + 15 VPP and -12.6 VPP, both supplied by
the A8 post regulator. + 15 VPP is derived from the + 15 V supply. -12.6 VPP
is derived from the -12.6 V supply.

Refer to Figure 5-7 and carefully measure the power supply voltages at the
front pane! RF probe connectots.
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Figure 5-7. Front Panel Probe Power Connector Voltages

- If the comect voltages are present, troubleshoot the probe.

- If the voltages are not present, check the + 15 V and -12.6 V green LEDs on
AS.

- If the LEDs are on, there is an open between the A8 assembly and the
front panel probe power comnectors Put A8 onto an extender board and
measure the voltages at the following pins:

ABP2 pins 6 and 36 -12.6 volts
ABP2 pins 4 and 34 +135 volts

- If the LEDs are off, continue with *Check the Fuses and Isolate A8".

Check the Fuses and Isolate AS

Check the fuses associated with each of these supplies near the A8 test points.
If these fuses keep burning out, a short exists, Tty isolating A8 by removing

it from the motherboard connector. but keeping the cable A15W1 connected
to ABJ2 Connect a jumper wire from A8TP2 to chassis ground. If either the
+15 ¥V or -12.6 V fuse blows, or the associated green LEDs do not light, replace
AS.
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If the +15 V and -12.6 V green LEDs light, troubleshoot for a short between

the motherboard connector pins XA8P2 pins 6 and 36 (-12.6 V) and the front
panel probe power connectors. Also check between motherboard connector pins
XAS8P2 pins 4 and 34 (+15 V) and the front panel probe power connectors.
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Fan Troubleshooting

Fan Speeds

The fan speed varies depending upon temperature, 1t is normal for the fan to
be at high speed when the analyzer i1s just switched on, and then change to low
speed when the analyzer is cooled.

Check the Fan Voltages

If the fan is dead, refer to the A8 post regulator block diagram (Figure 5-8) at
the end of this chapter. The fan is driven by the +18 V and -18 V supplies
coming from the Al5 preregulator. Neither of these supplies is fused.

The -18 v supply is regulated on A8 in the fan drive block, and remains
constant at approximately -14 volts. It connects to the Al7 motherboard via
pin 32 of the ABP1 connector.

The +18 v supply is regulated on A8 but changes the voltage to the fan,
depending on airflow and temperature information. Its voltage ranges from
approximately -1.0 volts to + 14.7 volts, and connects to the Al7 motherboard
via pin 31 of the ABP1 connector.

Measure the voltages of these supplies while using an extender board to allow
access to the PC board connector, A8PI.

Short AS8TP3 to Ground

If there is no voltage at ASP1 pins 31 and 32, switch off the analyzer. Remove
A8 from its motherboard connector {or extender board) but keep the cable
Al5WI1 connected to AS. (See Figure 5-5.) Connect a jumper wire between
ABTP3 and chassis ground. Switch on the analyzer.

- If all the green LEDs on the top edge of A8 light (except +5 VD3, replace the
fan.

- If other green LEDs an A8 do not light, refer to * If the Green LEDs of the A8
are not All ON" earlier in this procedure.
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Intermittent Problems

PRESET states that appear spontaneously (without pressing [Preset] typically
signal a power supply or A9 CPU problem. Since the A9 CPU assembly is

the easiest to substitute, do so. If the problem ceases. replace the A9. If the
problem continues, replace the AL5 preregulator assembly.
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Digital Control Troubleshooting

Use this procedure only if you have read Chapter 4, “Start Troubleshooting
Here."

The digital control group assemblies consist of the following:
-CPU
- A9
- Display
- A2, Al8, Al19, A27
- Front Panel
-AlLA2
- Digital TF
- Al10
- Rear Panel Interface
-Al6

Begin with "CPU Troubleshooting,” then proceed to the assembly that you
suspect has a problem. If you suspect an HP-IB interface problem, refer to
"HP-IB Failures,” at the end of this chapter.
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Digital Control Group Block Diagram
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Figure 6-1. Digital Control Group Block Diagram
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an HP 8753E
network analyzer.

1. Identify the faulty group. Refer to Chapter 4, "Start Troubleshooting Here.”
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

&

Order a replacement assembly. Refer to Chapter 13, *Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3, * Adjustments and
Correction Constants.”

5 Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Tests."
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CPU Troubleshooting (A9)

A9 CC Switch Positions

The A9 CC switch must be in the NORMAL position for these procedures. This
is the position for normal operating conditions. To move the switch to the
NORMAL position, do the following:

1. Remove the power line cord from the analyzer.
2. Set the analyzer on its side.

3. Remove the two corner bumpers from the bottom of the instrument with a
T- 15 TORX screwdriver.

. Loosen the captive screw on the bottom cover's back edge.

4

5. Slide the cover toward the rear of the instrument.

6. Move the switch to the NORMAL position as shown in Figure 6-2.
7

. Replace the bottom cover and power cord.
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A9 CPU Assembly
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Figure 6-2. Switch Pasitions on the A9 CPU

Checking A9 CPU Red LED Patterns

The A9 CPU has five red LEDs that can be viewed through a small opening in

the rear panel of the analyzer. (See Figure 6-3.) Four LEDs are easily viewable
The fifth LED must be viewed by looking to the left at an angle.

1. Cycle the power while observing five red LEDs

Cycle the power on the analyzer and observe the five red LEDs. After an
initial pattern, the five red LEDs on the A9 CPU board should remain off

- If the LEDs remained off, then proceed to the assembly that you suspect
has a problem

- If the LEDs did not remain off, switch off the power and remove the
bottom cover for further troubleshooting.
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2. Cycle the power while observing all eight red LEDs

With the analyzer positioned bottom up., cycle the power and observe the
cight red LEDs while looking from the front of the instrument.

Note If firmware did not load, a red LED on the CPU board will be
flashing. Refer to “Loading Firmware™ in Chapter 3.

3. Evaluate results

- If either of the following LED patterns remain, go to *Display
Troubleshooting.”

{front of instrument J)

- If any other LED patterns remain. replace the A9 CPU after verifying the
power supply.

6-6 Digital Control Troubleshooting




Display Troubleshooting (A2, A18, A19, A27)

This section contains the following information:
- Evaluating your Display

- Troubleshooting a White Display

- Troubleshooting a Black Display

- Troubleshooting a Display with Color Problems

Evaluating your Display

Switch the analyzer off, and then on. The display should be bright with the
annotation legible and intelligible. There are four criteria aganst which your
display is measured:

- Background Lamp Intensity

- Green, Red or Blue Stuck Pixels

- Dark Stuck Pixels

- Newtons Rings

Evaluate the display as follows:

m If either the AIR LCD, A19 GSP, A9 CPU or A7 backlight inverter assemblies
are replaced, perform a visuval inspection of the display.

m If it appears that there is a problem with the display, refer to the
troubleshooting  information that follows.

m If the new display appears dim or doesn’t light, see “Backlight Intensity
Check,” next.
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Backlight Intensity Check
Required Equipment and Tools

|0 10110 11 T o Tektronix J16
PrODE . i it i iieiaimccnamaeairanancmammanaeaaan Tektronix J6503
Light Occlude .. ... i iiiiannan Tektronix 016-0305-00 —
Antistatic Wrist Strap. . . oo et mee ot i o e aie e HP P/N 9300-1367
Antistatic Wrist Strap Cord. . L.t ieeiiiianaaeaa HP PN 9300-0980
Static-control Table Mat and Earth Ground Wire ... ... ........ HP P/N 9300-0797

Analvzer warn-up time' 30 minutes. Photometer warn-up time: 30 minates.

Note This procedure should be performed with a photometer and only
by qualified personnel.

1. Press [Display] [MORE] [ADJUST DISLAY] [INTENSITY] [100] [x1], to set the display
intensity at 100%.

. Press [System] [SERVICE MENU] [TESTS] [62] [x1] [EXECUTE TEST] [CONTINUE], to
set a white screen test pattern on the display.
3. Set the photometer probe to NORMAL Press [FPOWER] on the photometer to

switch it on and allow 30 minutes of warm-up time. Zero the photometer —
according to the manufacturer's instructions.

[

4. Center the photometer on the analyzer display as shown in Figure 6-4.
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Figure 6-4, Backlight Intensity Check Setup
Note The intensity levels are read with a display bezel installed.

5. If the photometer registers less than 50 Nits, the display backlight lamp is
bad. Refer to the “Replacement Procedures™ chapter in the service manual
for information on display lamp replacement.

Red, Green, or Blue Pixels Specifications

Red, green, or blue “stuck on™ pixels may appear against a black background.
To test for these dots, press [System] [SERVICE MENU] [TESTS] [70] [x1]

[EXECUTE TEST] [CONTINUE]
In a properly working display, the following will not occur:
- complete rows or columns of stuck pixels

- more than 5 stuck pixels (not to exceed a maximum of 2 red or biue, and 3
green)

- 2 or more consecutive stuck pixels

- stuck pixels less than 6.5 mm apart
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Dark Pixels Specifications

Dark “stuck on” pixels may appear against a white background. To test for
these dots, press [System] [SERVICE MENU] [TESTS] [66] [x1] [EXECUTE TEST]

[CONTINUE].
In a properly working display, the following will not occur:

- more than 12 stuck pixels (not to exceed a maximum of 7 red, green, or
blug)

- more than one occurrence of 2 consecutive stuck pixels

- stuck pixels less than 6.5 mm apart

Newton$ Rings

To check for the patterns known as Newton’s Rings, change the display to white
by pressing the following keys:

[System] [SERVICE MENU] [TESTS] [66] [x1] [EXECUTE TEST] [CONTINUE]

Figure 6-5 illustrates acceptable and non-acceptable examples of Newtons Rings.
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Troubleshooting a White Display

If the display is white, the A27 back light inverter is functioning properly.
Connect a VGA monitor to the analyzer.

- If the image on the external monitor is normal, then suspect A2, A8, or the
front panel cabling.

- If the image on the external monitor is bad, suspect the A19 GSP or cable
W20 (CPU to motherboard),

Troubleshooting a Black Display

. Remove the front panel with the exception of leaving cable W17 (A2 to
motherboard) connected.

2. Press [Preset] while checking to see it there is a flash of light.

If the light does not flash, suspect the front panel cabling, the display lamp,
or the A27 inverter.

Troubleshooting a Display with Color Problems

1. Press [Display] [ADJUST DISPLAY] [DEFAULT COLORS]. If this does not correct

the color problems, continue with the next step.

| B

. Run display service test 74 as described in Chapter 10. Confirm that there
are four intensities for each color.

- If the test passes, then continue.
- If the test fails, then suspect the front panel cabling, A2, A19, or Al8.
3. Connect a VGA monitor to the analyzer.

- If the image on the external monitor has the same color problems, then
replace the A19 GSP.

- Ifthe image on the external monitor is acceptable, then there must be a
missing color bit. Suspect the front panel cabling, A2, Al9, or AlS.
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Front Panel Troubleshooting (Al, A2)

Check Front Panel LEDs After Preset

1. Press [Preset] on the analyzer.

2. Observe that all front panel LEDs turn on and, within five seconds after
releasing [Preset], all but the CHI1 and Port 1 LED turns off, Refer to
Figure 6-6.
o If all the front panel LEDs either stay on or off, there is a control problem
hetween A9 and AIFAZ See “Inspect Cables” located later in this chapter.

o If, at the end of the turn on sequence, the channel 1 LED is not on and all
HP-IB status LEDs are not off, continue with *Identify the Stuck Key™.

o If you suspect that one or more LEDs have burned out, replace the Al
keypad assembly,

Note Port | and port 2 LED problems may be caused by the
malfunction of the A23 LED board or the A24 transfer switch.

MESSAGES AFPEAR | N SEQUENCE ILLUMINATES DURIHG AND
I TIALIZING INSTRUMENT. PLEASE WAIT AFTER PRESET

[SELF TEST PASSED

PARAMETEWS APPEAR AFTER PRESET ILLUMINATES 1 SECONDE
QUR ING PRESET

[ N4 Syq lag MAG, 10cB, REF adp

@ START 30DkHz, STOF 3GH:

for wtart 30 kHz, atap BGHz FOA DETION DUE) ~
sghdee

Figure 6-6. Preset Sequence
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Identify the Stuck Key

Match the LED pattern with the patterns in Table 6-1. The LED pattern
identifies the stuck kev. Free the stuck key or replace the front panel part
causing the problem.

Table 6-1. Front Panel Key Codes

Decimal LED Pattern Front Panel Block
Number | opy  cm2  m L

o Response

1 @ Entry

2 Entry

3 Reaponse

4 . Response

5 . @ Entry

] [] Entry

7 . gofthey 8 Softkey

8 . softley 6 Boftkey

9 . Entry
10 . Entry
11 ] Active Channel
12 . . Active Channel
13 [} . Entry

14 . . Entry

15 . . scoltiey 1 Softhey

16 . Stimulus

17 . Instrument State
18 (] Instrument State
19 » Stimulus

20 . . Stimulus

21 - . Instrument State
22 . [} [natrument State
23 . . safthey § Boftkey
24 . . Beale Ref Responge
25 . . Entry
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Table 6-1. Front Panel Key Codes (continued)

Decimal LED Pattern Key Front Panel Block
Namber | cmx  cm2 _x L
26 . . Entry
27 . » Response
a8 . » . Format Response
a9 ] » . 5] Entry
30 . . [} 4] Entry
31 » N » [soltkey] [2] Softkey
az » Stimulus
33 . © Entry
w o Ratey
as . Center Stimulus
a6 . » softhey 8 Softkey
a7 . . @ Entry
as . . Instrument State
39 . . softhey 7 Softkey
40-47 Mol used
48 . . Entry
49 » . | Entry
50 . * @ Entry
Sl [} L) Response
52 ] . L] Response
53 . . . o Entry
84 . . . (o) Entry
55 - [y [ softkey 4 Softkey
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Inspect Cables

Remove the front panel assembly and visually inspect the ribbon cable that
connects the front panel to the motherboard. Also, inspect the interconnecting
ribbon cable between Al and A2. Make sure the cables are properly connected.
Replace any bad cables.

Test Using a Controller

If a controller is available, write a simple command to the analyzer. If the
analyzer successfully executes the command, the problem is either the A2 fromt
panel interface or W17 (A2 to motherboard ribbon cable) is faulty.
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Run the Internal Diagnostic Tests

The analyzer incorporates 20 internal diagnostic tests. Most tests can he run as

part of one or both major test sequences: all internal (test 0) and preset (test 1).

1. Press [System] [SERVICE MENU] [TESTS] [0] [x1] [EXECUTE TEST] to perform ail
INT tests.

2. Then press [1] [x1] to see the resnits of the preset test. If either sequence
fails, press the (f}(D keys to find the first occurrence of a FAIL message for
tests 2 through 20. See Table 6-2 for further troubleshooting information.
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Table 6-2. Intermal Diagnostic Test with Commentary

Test Sequence' Prabable Falled Assembliest;
Comments and Treubleshooting Hints

0 All Int - - Executes tests 3-11, 13-16, 20

1 Preset - -: Executes tests 2-11, 14-16. Runs at power-on or preset.

2 ROM P,AlL A9: Repeats on fail; refer tn “CPU Troubleshooting (A9)" in this chapter
to replace ROM or A9.

3 CMOS RAM P,Al A9 Replace AD.

4 Main DRAM P.AL IA9: Repeats on fuil; replace A9.

5 DSP Wr/Rd P,AI A9: Replace AD.

6 DSP RAM PAI A9: Replace AD.

7 DSP ALU PAL A9: Replace A9,

8 DSP Intrpt P,Al A9/A10: Remove Al0O, rerun test, If faill, replace A9, If pass, replace AL0

9 DIF Centrol P,AI AS/ALQ: Most likely A9 aszembly.

10 DIF Counter P.AL Al0/A9/Al12: Check analog bus node 17 for 1 MHz. If cortect, AlZ is
verified; suspect ALQ.

11 DSP Control P.AI Al10/A9: Most likely A10.

12 Fr Pan Wr/Rd - A2/A1/A%: Run test 23. If fail, replace A2, If pass, problem is on bus
between A9 and A2 or on A9 assembly.

13 Rear Panel Al A16/A9: Dinconnect Al6, and check ASJ2 pin 48 for 4 MHz clock signal
If OK, replace Al6. If not, replace A9.

14 Poat-reg P,Al Al5/A8/Destination assembly: See Chapter 6, “Power Supply
Troubleskooting.”

15 Frac-N Cont P.AIL Al4: Replace Ald,

16 Sweep Trig P,Al Al4, ALD: Most likely Al4.

17 ADC Lin - Al0: Replace Al0.

18 ADC Ofs - Al0Q: Replace AlD.

19 ABUS Test - Al0: Replace AlO.

20 FN Count Al Al14/A13/A10: Most likely Al4 or A13, as previous tests check A10, See

Chapter 7, “Source Troubleshooting.”

* P= part of PRESET sequence; Al -part of ALL INTERNAL sequence
t in decreasing order of probability

6-18 Digital Control Troubleshooting




If the Fault Is Intermittent

Repeat Test Function

If the failure is intermittent, do the following:

1. Press [System] [SERVICE MENU] [TEST CPTIONS] [REPEAT ON] to turn on the
repeat function.

. Then press [RETURN] [TESTS].

[

3 Select the test desired and press [EXECUTE TEST].

4. Press any key to stop the function. The test repeat function is explained in
Chapter 10, *Service Key Menus and Error Messages. "

HP-IB Failures

If you have performed “Step 3. Troubleshooting HP-IB Systems™ in Chapter 4,
**Start Troubleshooting Here,” and you suspect there is an HP-IB problem in the
analyzer, perform the following test It checks the internal communication path
between the A9 CPU and the Al6 rear panel. It does not check the HP-IB paths
external to the instrument.

Press [System] [SERVICE MENU] [TESTS] [13] [x1] [EXECUTE TEST].
- If the analyzer fails the test, the problem is likely to be the Al6 rear panel.

- If the analyzer passes the test, it indicates that the A% CPU can communicate
with the AlS rear panel with a 50% confidence level. There is a good chance
that the Al6 rear panel 15 working, This is because internal bus lines have
been tested between the A9 CPU and Al6, and HP-IB signal paths are not
checked external to the analyzer.
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Source Troubleshooting

Use this procedure only if you have read Chapter 4, “Start Troubleshooting
Here.” This chapter is divided into two troubleshooting procedures for the
following problems:

- Incorrect power levels: Perform the "“Power™ troubleshooting checks.

- Phase lock error: Perform the “Phase Lock Error™ troubleshooting checks,
The souree group assemblies consist of the following:

- A3 source

- A4 sampler/mixer

- A7 pulse generator

- Al1l phase lock

- A12 reference

- A13 fractional-N [analog)

- Al4 fractional-N (digital)
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Assembly Replacement Sequence
The following steps show the sequence to replace an assembly in an HP 8753E
network analvzer,

1. Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.”
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

. Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, ** Assembly Replacement and Post-Repair Procedures.”

4, Perform the necessary adjustments. Refer to Chapter 3, ** Adjustments and
Correction Constants."

5. Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Tests."

a8

Before You Start Troubleshooting

Make sure all of the assemblies are firmly seated. Also make sure that input R
has a signal of at least -35 dBm (about 0.01 Vp-p into 50 ohms} at all times to
maintain phase lock.
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Power

If the analyzer output power levels are incorrect but no phase lock error is
present, perform the following checks in the order given:

For the following checks, make sure that the A9 switch is in the Alter position.

1. Source Default Correction Constants (Test 44)

To run this test, press [Preset} [System] [SERVICE MENU] [TESTS] [44] [x1]

[EXECUTE TEST]. When complete, DONE should appear on the analyzer display.
Use a power meter to verify that source power can be controlled and that the
power level is approximately correct. If the source passes these checks, proceed
with step 2. However, if FAIL appears on the analyzer display, or if the analyzer
fails the checks, replace the source.

2. RF Output Power Correction Constants (Test 47)

Follow the instructions for this procedure given in Chapter 3, * Adjustments
and Correction Constants.” The procedure is complete when DONE appears on
the analyzer display. Use a power meter to verify that power levels are now
correct. If power levels are not correct, or if the analyzer failg the routine,
proceed with step 3.

3. Sampler Magnitude and Phase Correction Constants
(Test 53)

Follow the instructions for this procedure given in Chapter 3, * Adjustments and
Correction Constants." The procedure is complete when DONE appears on the
analyzer display. Next, repeat step 2. If the analyzer fails the routine in step 2,
replace the source.

If the analyzer fails the routine in step 3, replace the source.
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Phase Lock Error
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Figure 7-1. Basic Phase Lock Error Troubleshooting Equipment Setup

Troubleshooting tools include the assembly location diagram and phase lock
diagnostic tools. The assembly location diagram is on the underside of the
instrument top cover. The diagram shows major assembly locations and RF cable
commections. The phase lock diagnostic tools are explained in the "Source Group
Troubleshooting Appendix™ and should be used to troubleshoot phase lock
problems. The equipment setup shown in Figure 7-1 can be used throughout this
chapter.

Phase Lock Loop Error Message Check

Phase lock error messages may appear as a result of incorrect pretune
correction constants To check this possibility, perform the pretune correction
constants routine.

The four phase lock error messages, listed below, are described in the “Source
Group Troubleshooting Appendix™” at the end of this chapter.

- NO IF FOUND: CHECK R INPUT LEVEL
- NG PHASE LOCK: CHECK R INPUT LEVEL
- PHASE LOCK CAL FAILED
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- PHASE LOCK LOST

1. Make sure the A9 CC Jumper is in the ALTER position:

a. Remove the power line cord from the analyzer.

b. Set the analyzer on its side.

¢. Remove the two commer bumpers from the bottom of the mstmment with
a T-15 TORX screwdriver.

d. Loosen the captive screw on the bottom cover's back edge.

e, Slide the cover toward the rear of the instrument.

f Move the jumper to the ALT position as shown in Figure 7-2.

2. Replace the bottom cover, comer bumpers, and power cord.

596108

A9 CPU Assembly

—

Normal Mode Alter Mode

Rocker Slide

Figare 7-2, Jumper Positions on the A9 CPU
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. Switch on the analyzer and press [System] [SERVICE MENU] [TESTS] [46] [x1]
[EXECUTE TEST] to generate new analog bus correction constants. Then press
[System] [SERVICE MENU] [TESTS] [45] [x1] [EXECUTE TEST] to generate default
pretune correction constants.

Press [System] [SERVICE MENU] [TESTS] [48] [x1] [EXECUTE TEST] [YES] to

generate new pretune correction constants.

3. Press [Preset] and observe the analyzer display:

a. No error message: restore the A9 CC jumper to the NRM position. Then
refer to “Post-Repair Procedures™ in Chapter 14 to verify operation.

b. Error message visible: continue with “A4 Sampler/Mixer Check™.

A4 Sampler/Mixer Check

The Ad, AS, and A6 (R, A and B) sampler/mixers are similar in operation. Any
sampler can be used to phase lock the source. ‘b eliminate the pessibility of a
faulty R sampler, follow this procedure.

1. Remove the W8 cable (A11J1 to Ad) from the R-channel sampler (A4) and
connect it to either the A-channel sampler (A5) or the B-channel sampler
(A6). Refer to Figure 7-3.
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Figure 7-3. Sampler/Mixer to Phase Lock Cable Connection Diagram
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If you connected W8 to:
- A5, press [Meas] [Refl FWD: S11 (A/R)]

- A6, press [Meas] [Ref 1 REV: 522 (B/R)]

3. lgnore the displayed trace, but check for phase lock error messages. [f the
phase lock problem persists, the R-channel sampler is not the problem.

A3 Source and All Phase Lock Check

This procedure checks the source and part of the phase lock assembly. It opens
the phase-tocked loop and exercises the source by varying the source output
frequency with the All pretune DAC.

Note If the analyzer failed intemal test 48, defauit pretune correction
constants were stored which may result in a constant offset of
several MHz. Repardless, continue with this procedure.

Note Use a spectrum analyzer for problems above 100 MHz.

[. Connect the oscilloscope or spectrum analyzer as shown in Figure 7-1. (Set
the oscilloscope input impedance to 50 ohms.)

Press [Preset] [System] [SERVICE MENU] [SERVICE MODES] [SRC ADJUST MENU]

[SRC TUNE ON] [SRC TUNE FREQ] to activate the source tune (SRC TUNE)
service mode.

hJ

3. Use the front panel knob or front panel keys to set the pretune frequency
to 300 kHz, 30 MHz and 40 MHz. Verify the signal frequency on the
oscilloscope.

Note In SRC TUNE mode, the source output frequency changes in
1 to 2 MHz increments and should be 1 to 6§ MHz above the
indicated output frequency.

4. Check for the frequencies indicated by Table 7-1.
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Table 7-1. Output Frequency in SRC Tune Mode

Setting Observed Frequency
300 kHz 1.3 to 6,3 MHz

80 MHz 31 to 36 MH:z

40 MHz 41 to 46 MHz

5. The signal observed on an oscilloscope should be as solid as the signal in
Figure 7-4.

-50.000 nsec 4.00000  gec 50.000 nsec

LN 70 O I T\ /
\ \| / \ /
\/ ./ A\ \/

I ! |

\
[\ VAR
\
\

Lh 1 = 100, D wvoite/div Dffeat = 4000 mvolte
Timsbosa = 10O nesc/div Daloy = L.DO0O0 aec
sq607s

Figure 7-4. Waveform Integrity in SRC Tune Mode

6. The signal observed on the spectrum analyzer will appear jittery as in
Figure 7-5 (B), not solid as in Figure 7-5 (A). This is because in SRC TUNE

mode the output is not phase locked,
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Figure 7-5.

Phase Locked Qutput Compared to Open Loep Output in SRC Tune Mode

7. Press [Menu] [POWER] to vary the power and check for corresponding level
changes on the test instrument. (A power change of 20 dB will change the
voltage observed on the oscilloscope by a factor of ten.)

8. Note the results of the frequency and power changes:

a If the frequency and power output changes are cortect, skip ahead to “Al2
Reference Check™ located in this chapter.

o If the frequency changes are not correct, continue with “YQO Coil Drive
Check with Analog Bus”.

o [f the power output changes are not correct, check analog bus node 3.

a. Press [System] [SERVICE MENU] [ANALOG BUS ON] [Meas]
[ANALOG IN Aux Input] [Format] [MORE] [REAL] [3] [x1].

b. Press [Marker] [2] [G/n]. The marker should read approximately 434 mU.
¢. Press [Marker] [4] [G/n]. The marker should read approximately 646 mU.
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YO Coil Drive Check with Analog Bus

Note If the analog bus is not functional, perform the “YO Drive Coil
Check with Oscilloscope™ test.

1. Press [Preset] [System] [SERVICE MENU] [ANALOG BUS ON|] [SERVICE MODES]
[SOURCE PLL OFF] [Meas] [ANALOG IN Aux Input].

2. Then press [16] [x1] [Farmat [MORE] [REAL] [Scale Ref] [AUTOSCALE]. This keystroke
sequence lets you check the pretune DAC and the Afll output to the YO coil
drive by monitoring the 1 V/GHz signal at analog bus node 16,

3. Compare the waveform to Figure 7-6 If the waveform is incorrect, the All
phase lock assembly is faulty.

Ra F2¢ aL- #EF J 5 L HI AU# L) A wl REF 3 "]

3 [
. Bl
T 1 r
r L
7 ] "
i

— 11—t Pt
IR
BTART B33 BAR MMz STUR 3 EEC BdE QER MHx START 38 AR MHy HYoP E AP P BGE MM

3 GHz 8753D B GHz 8753D

536295

Figure 7-6. 1 V/GHz at Analog Bus Node 16 with Source PLL Off.
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YO Coil Drive Check with Oscilloscope

Note Use the large extender board for easy access to the voltage
points. The extender board is included with the HP 8753 Tool
Kit. See Chapter 13, “Replaceable Parts”, for part numbers and
ordering information.

1. Connect oscilloscope probes to A1LP1-1 and A11P1-2. The YO coil drive
signal is actually two signals whose voltage difference drives the coil.

. Press [Preset] [System] [SERVICE MENU] [SERVICE MODES] [SOURCE PLL OFF] to
operate the analyzer in a swept open loop mode.

3. Monitor the two YO coil drive lines. In source tune mode the voltage
difference should vary from approximately 3.5 to 5.0 volts as shown in
Figure 7-7
o If the voltages are not correct, replace the faulty All assembly.

0 If the output signals from the All assembly are correct, replace the faulty
A3 source assembly.

o If neither the All, nor the A3 assembly is faulty, continue with the next

[

check.
-300.0G0 ms -150.000 ms 0.00000 8
L [}
| f
1 )EHT}_J R}
asv
} 7
——
Ch. - . = .
S 2 - LOB veiaaiv Offest - 7950 volie
Tissbosa = XLQ =e/giv DOuloy = 0,00000 #
e5608s
Figure 7-7.

YO- and YO+ Coil Drive Voltage Differences with SOURCE PLL OFF
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Al12 Reference Check

The signals are evaluated with pass/fail checks. The most efficient way to check

the Al12 frequency reference signals is to use the analog bus while refermng to
Table 7-2.

Alternatively, you can use an oscilloscope, while referring to Table 7-3 and
Figure 7-8 through Figure 7-14, If any of the observed signals differs from
the figures, there is a 90% probability that the Al12 assembly 1s faulty. Either

consider the A12 assembly defective or perform the “A12 Digital Control Signals
Check™.

Both of these procedures are described ahead.
Analog Bus Method

1. Press [Preset] [System] [SERVICE MENU] [ANALOG BUS ON] [Meas]
[ANALOG IN Aux Input] [ANALOG BUS] to switch on the analog bus and its
counter.

. Press [21] [x1] to count the frequency of the 100 kHz signal.

3. Press [Menu] [CW FREQ] [500] [k/m]. Verify that the counter reading (displayed
on the analyzer next to cnt :) matches the corresponding 100 kHz value for
the CW frequency, (Refer to Table 7-2.)

(2]

4. Verily the remaining CW frequencics, comparing the counter reading with
the value in Table 7-2:

- Press [2] [M/p].

- Press [50] [M/p].
Table 7-2. Analog Bus Check of Reference Frequencies
CW Frequency Analog Bus Node 21 Analog Bus Node 24 Analog Bus Node 25
100 kHz 2nd LO PLREF
500 kHz 0.100 MHz 0.604 MHz 0.500 Mz
2 MHz 0,100 MHz 2.007 MHz 2.000 MHz
50 MHx 0.100 MHz 0.806 MHz 1.000 Miz
NOTE: The counter should indjcate the frequencies listed in this table to within £0.1%. Accuracy mey vary
with gate time and signal atrength.
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10.

11.

. Press [24] [x1] to count the frequency of the 2nd LO signal.
. Press [Menu] [CW FREQ] [500] [k/m]. Verify that the counter reading matches

the cerresponding Ind LO value for the CW frequency. (Refer to Table 7-2.)

. Verify the remaining CW frequencies, comparing the counter reading with

the value in Table 7-2:
- Press [2] [M/p]
- Press [50] (M/p]

. Press [25] [x1] to count the frequency of the PLREF signal.
. Press [Menu] [CW FREQ] [500] [k/m]. Verify that the counter reading matches

the corresponding PLREF value for the CW frequency. (Refer to Table 7-2.)

Verify the remaining CW frequencies, comparing the counter reading with
the value in Table 7-2:

- Press [2] [M/H].
- Press [50] [M/p].
Check the results,

- If all the countcr readings match the frequencies listed in Table 7-2, skip
ahead to "A13/A14 Fractional-N Check™.

- If the counter readings are incorrect at the 500 kHz and 2 MHz settings
only, go to “FN LO at Al12 Check™.

- [t all the counter readngs are incorrect at all three CW frequencies, the
counter may be faulty. Perform the “Oscilloscope Method™ check of the
signals described below. (If the signals are good, either the A10 or Ald
assemblies could be faulty.}
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Oscilloscope Method

You need not use the oscilloscope method unless the analog bus is
non-functional or any of the signals fail the specifications listed in Table 7-2.

If the analog bus is non-functional or the previous check has revealed
questionable signals, observe the signal(s) with an oscilloscope. Table 7-3
identifies a convenient test point and a plot for the five signals listed.

Table 7-3. A1Z Reference Frequencies

Mnemonlc Signal Locatlon Bee Anatyzer
Description Figure Betting
FN 100kHzREF |100 kHz Reference Al13TP5 Figure 7-8 any
REF Phase Lock Al1TP9 Figure 7-9 >16 MHz CW
Reference
REF Phase Lock Al1TPS Figure 7-10 B MHz CW
Reference
FN LO* Fractlonal-N LO Aldd2 Figure 7-11 10 MIlz CW
4MHz REF 4 MHz Reference Al12TPP Figure 7-12 any
2ND LO+/- Second LO Al12P1-2.4 Figure 7-13 >16 MHz CW
2ND LO+/— Becond LO Al2P1-2,4 Figure 7-14 14 MHz CW

k
* Not an Al2 signal, but required for AIZ lowband operation.
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100 kHz Pulses

The 100 kHz pulses are very narrow and typically 1.5 V in amplitude. You may
have to increase the oscilloscope intensity to see these pulses. (See Figure 7-8.)

ADRDOD s 000000 s 100000 us
t— _]
Ch 1 = 1000 voisidiv Offsat = 0000 volts
Timebasa = 204 usidiv Delay = 0 0DDOG 3

5(810s

Figure 7-8. Sharp 100 kHz Puises at A13TP5 (any frequency)
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PLREF Waveforms

REF Signal At A11TP9. REF is the buifered PLREF+ signal The Ist IF is
phase locked to this signal. Use an oscilloscope to observe the signal at the
frequencies noted in Figure 7-9 and Figure 7-10.

High Band REF Signal. In high band the REF signal is a constant | MHz square
wave as indicated by Figure 7-9,

-+.00000 us 000000 5 1.00000 us

Ch1 = 5000 mvoltsidiv Offsst = 0.0CD volis
Titebase = 200 nsidiv Delay = { 000{0 9
sg6lls

Figure 7-9. High Band REF Signal (>16 MHz CW)
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Low Band REF Signal. In low band this signal follows the frequency of the RF
output signal. Figure 7-10 illustrates a 5 MHz CW signal.

-1.00000 % 0 0000 5 100000 us

o ) » S00.0 mvolteldiv Offaat « 0.DO0 wvolts

Timpbose = 200 nefdiv Dalay = 0.00CO0D »
6g61Zs

Figure 7-10. REF Signal at A11TP9 (5 MHz CW)

- If REF looks good, skip ahead to 4 MHz Reference Signal™.
- If REF is bad in low band, continue with ““FN LC at A12 Check™.
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FN LO at A12 Check

I, Use an oscilloscope 10 observe the FN LO from Al4 at the cable
end of AT4J2. Press [Preset] [System] [SERVICE MENU] [SERVICE MODES]
[FRACN TUNE ON] to switch on the fractional-N service mode.

t-2

Use the front panel knob to vary the frequency from 30 to 60 MHz. The

signal should appear similar to Figure 7-11. The display will indicate 10 to
60.8 MHz.

- If the FN LO signal is good, the A12 assembly is faulty.

- If the FN 1O signal is not good, skip shead to "A13/A14 Fractional-N
Check™,

=50, 000 raec 0. 00200  emc S0.000 rsac

71 a \

/ l | I
J 1A A ] [}
J \ N/ N

Ch 2 = 100.0 mvoltsidiv Offset = 0.000 volts.
Timebase = 10 0 nsecidiv Dalay = 0.00000 sac
sgB13s

Figure 7-11. Typical FN LO Waveform at A12J1
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4 MHz Reference Signal

This reference signal is used to control the receiver. If faulty, this signal can
cause apparent source problems because the CPU uses receiver data to control
the source. At A12TP9 it should appear similar to Figure 7-12.

| R e i W HG ¥t | N s N
VAR S AR

ch. | 1.000 Batoy = &m
sg61 4s
Figure 7-12. 4 MHz Reference Signal at A12TP9 (Preset)
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2ND LO Waveforms
The 2nd LO signals appear different in phase and shape at different frequencies.

90 Degree Phase Offset of 2nd LO Signals in High Band. In high band, the
2nd LO 15 996 kHz. As indicated by Figure 7-13, the 2nd LO actually consists of

two signals 90 degrees out of phase.

-1.00000 usec 0.00000 sec 1.00000 usec

Lt Py A I

o A N\ A
Ch. 1 = 2000 mvolts/div Ofiset = 0 00D voits
Ch. 2 = 2000 mvoltaidiy Oifset = 0.000 voits
Delay = 0.00000 sec

Timebase = 200 nsecidiv
596138

Figure 7-13.
90 Degree Phase Offset of High Band 2nd LO Signals (>16 MHz CW)

In-Phase 2nd LO Signals in Low Band. The 2nd LO signals in low band, as
shown in Figure 7-14, are not phase shifted. In low band these signals track the

RF output with a 4 kHz offset.
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Figure 7-14. In-Phase Low Band 2nd LO Signals (14 MHz CW)

If any of the signals of Table 7-2 are incorrect, the probability is 90% that the
Al2 assembly is faulty. Either consider the Al2 assembly faulty or perform the
* A12 Digital Control Signals Check” described ahead.
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Al2 Digital Control Signals Check

Several digital contro! signals must be functional for the Al2 assembly
to operate properly. Check the control lines listed in Table 7-4 with the
oscilloscope in the high input impedance setting.

Table 7-4. A12-Related Digital Control Signals

Mnemosnle Signal Location Bee Analyzer
Description Figure Setting
L ENREF L-Reference Enable A12P2-B Figure 7-16 Preset
L 3B L-High Band Al12P2-32 Figure 7-16 Preset
LiB L=Low Band Al12P1-23 Figure 7-18 Presct

L. ENREF Line. This is a TTL signal. To observe it, trigger on the negative edge.

In preset state, the signal should show activity similar to Figure 7-15.

O. 00000 eac S. 00000 waaa . 10 0000 usan

gy

Ch 2 = 2000 voltarsdiv DFffeat * 5000 wolte

Timsbose = 100 vewe/div Dalay = 0.00000 wec
sghl Tx

Figure 7-15. L. ENREF Line at 12P2-16 (Preset)
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L HB and L LB Lines. These complementary signals toggle when the instrument
switches from low band to high band as iilustrated by Figure 7-16.

~S500. 000 mpao 0.00000 eeo 200, 00C meav
LHB
LLB
Ch. 1 = 4000 voltsidiv Offset= 0.000 volts
Ch. 2 = 4000 veltsidiv Oifset = 0.000 volts
Timebasa = 100 msecidiv Pelay = 0.00000 gac
5g618s

Figure 7-16. Complementary L HB and L LB Signals (Preset)

If all of the digital signals appeared good, the Al12 assembly is faulty.

Al3/A14 Fractional-N Check

Use the analog bus or an oscillescope to check the Ald VCO's ability to sweep
from 30 MHz to 60 MHz The faster analog bus method should suffice unless
problems are detected,

Fractional-N Check with Analog Bus

t. Press [Preset] [System] [SERVICE MENU] [ANALOG BUS ON] [Meas]

[ANALOG IN Aux Input] {[FRAC N] to switch on the analog bus and the
fractional-N counter.

2. Then press [Menu] [CW FREQ] to sct the analyzer to CW mode.

3. Set the instrument as indicated in Table 7-5 and see whether the VCO
generates the frequencies listed.
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Table 7-5. VCO Range Check Frequencies

Instrument Setting Counter Reading
31 MH=z 304+0.08¢ MHz
60.000099 MHz 60+0,080 MHz

4. Check the counter reading at the frequencies ndicated,

- If the readings are within the limits specified, the probability is greater
than 90% that the fractional-N assemblies are functional. Either skip
ahead to the “A7 Pulse Generator Check™ or perform the more conclusive
“Ald4d VCO Range Check with Oscilloscope™ described below.

- If the readings fail the specified limits, perform the “ Al4 VCO Exercise”.

Al4 VCO Range Check with Oscilloscope

1. Remove the W9 HI OUT cable (A14J1 to A7) from the A7 assembly and
connect it to an oscilloscope set for 30 ohm input impedance Switch on the
analyzer.

2. Press [Preset] [System] [SERVICE MENU] [SERVICE MODES] [FRACN TUNE ON] to
activate the FRACN TUNE service mode. See Chapter 10, “Service Key
Menus and Error Messages”, for more information on the FRACN TUNE
mode.

3. Vary the fractional-N V(O frequency with the front panel knob and check
the signal with the oscilloscope, The waveform should resemble Figure 7-17,
Figure 7-18, and Figure 7-19.

If the fractional-N output signals are correct, continue source troubleshooting
by skipping ahead to “A7 Pulse Generator Check”.
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Figure 7-17. 10 MHz HI OUT Waveform from AldJ
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Figure 7-18. 25 MHz HI OUT Waveform from Al4J1
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Figure 7-19. 60 MHz HI OUT Waveform from Al14J1
Al4 VCO Exercise

The nominal tuning voltage range of the VCO is +10 to -5 volts. When the
analyzer is in operation, this voltage is supplied by the Al3 assembly. This
procedure substitutes a power supply for the Al3 assembly to check the

frequency range of the Ald4 VCO.

Switch off the analyzer and remove the Al3 assembly.

Put the Ald assembly on an extender board and switch on the instrument.

Prepare to monitor the VCO frequency, either by:

a. Activating the analog bus and setting the internal counter to the FRACN

node, or

b. Connecting an oscilloscope to Al4J2 (labeled LO OUT} and looking for
waveforms similar to Figure 7-20.
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Figure 7-20. LO OUT Waveform at A14J2

4. Vary the voltage at AL4TP14 from +10 to -5 volts either by:
a. Connecting an appropriate external power supply to AI4TPI4, or

b. First jumping the +15 V internal power supply from A8TP8 to Al4TPi4
and then jumping the -5.2 V supply from A8TP10 to A14TP14.

5, Confirm that the VCO frequency changes from approximately 30 MHz or less
to 60 MHz or more.

6. If this procedure produces unexpected results, the Ald assembly is faulty,

7. If thts procedure produces the expected results, continue with the “Ald
Divide-by-N Circuit Check".
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Al4 Divide-by-N Circuit Check

Note The A13 assembly should still be out of the instrument and the
Ald assembly on an extender board.

1. Ground Al4TP14 and confirm (as in the Al4 VCO Exercise) that the VCO
oscillates at approximately 50 to 39 MHz,

[ 3%

. Put the analyzer in CW mode (to avoid relock transitions) and activate the
FRACN TUNE setvice mode.

3. Connect an oscilloscope to A14J3 and observe the output.

4. With the FRACN TUNE service feature, vary the frequency from 30 MHz to
60.8 MHz.

5. The period of the observed signal should vary from 5.5 ps to 11 ps
- If this procedure produces unexpected results, the Al4 assembly is faulty.

- If this procedure produces the expected results, perform the "Ald-to-AlL3
Digital Cantrol Signals Check.".

6. Remember to replace the Al3 assembiy.

Al4-to-Al3 Digital Control Signals Check.

The Al4 assembly generates a TTL cycle start {CST) signal every 10
microseconds. If the VCO is oscillating and the CST signal is not detectable at
Al4TP3, the Ald4 assembly is non-functional.

Use the CST signal as an external trigger for the oscilloscope and monitor the
signals in Table 7-6. Since these TTL signals are generated by Al4 to control
Al3, check them at Al3 first. Place Al3 on the large extender board. The
signals should look similar to Figure 7-21, If these signals are good, the Al3
assembly is defective.
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Table 7-6. Al4-to-A13 Digital Control Signal Locations

Mnemonie Al3 Location Ald Location
CcaT none TP3
L FNHOLD Pa-2 P2-2
FNBLAS P2-5 P25
APD} P2-32 P2 32
API2 P2-3 P2-3
AP P2-54 P2-84
API4 P2-4 P2-4
APIS F2-35 P2-85
NLATCH P1-28 Pr-68
‘n CST
_ﬂ L FNHOLD
-'—| l FN BIAS
[ S
~ FANTEE e
|IQ-——— 10us ———.‘
sga22e

Figure 7-21, Al4 Generated Digital Control Signals
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H MB Line. This signal 15 active during the 16 MHz to 31 MHz sweep. The
upper trace of Figure 7-22 shows relative inactivity of this signal during preset
condition The |ower trace shows us status during 2 16 MHz to 31 MHz sweep
with inactivity during retrace only.

1 00000 sec 0.00000 sec

1.00000 sac
|"1 f
18 t0 31 MHz
F —
Preset
——pie] gl RoiTiCe

i .
e o s s T BB
sg623s

Figure 7-22.

H MB Signal at A14P1-5 (Preset and 16 MHz to 31 MHz Sweep)
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A7 Pulse Generator Check

The pulse generator affects phase lock in high band only. Tt can be checked with
either a spectrum analyzer or an oscilloscope.

A7 Pulse Generator Check with Spectrum Analyzer

1. Remove the A7- to-A6 SMB cable (W7) from the A7 pulse generator assembly.
Set the analyzer to generate a 16 MHz CW signal. Connect the spectrum
analyzer to the A7 output commector and observe the signal. The A7 comb
should resemble the spectral display in Figure 7-23.

Ha REF_B:8 oba AFTEN 39 o0
T
A0 als i '
: L
y
s
i
i i .— H —
ATART @ nx STOF 2,54 G
RER BV 18 hm YEN 18 ki SuP 7E B ams
sg824s

Figure 7-23. Pulse Generator Qutput

2. If the analyzer malfunction relates to a particular frequency or range, laok
more closely at the comb tooth there, Adjust the spectrumn analyzer span
and bandwidth as required. Even at 3 GHz, the comb should look as clean
as Figure 7-24. For Option 006 instruments at 6 GHz, the comb tooth level
should be approximately -46 dBm.
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Figure 7-24. High Quality Comb Tooth at 3 GHz

3. If the signal at the A7 output is good, check the A7-to-A4 cable

4. If the signal is not as clean as Figure 7-24, observe the HI QUT input signal to
the A7 assembly.

a. On the network analyzer, press [System] [SERVICE MENU] [SERVICE MODES]

[PLL AUTO OFF]. Otherwise do not readjust the instrument. Remove the
Ald-to-A7 SMB cable (W9) from the A7 pulse generator assembly
{CW =216 MHz).

b. Set the spectrum analyzer to a center frequency of 45 MHz and a span
of 30 MHz. Comnect it to the Ald-to-A7 cable still attached to the Al4
assembly. Narrow the span and bandwidth to observe the signal closely.

5. If the HI OUT signal is as clean as Figure 7-25, the A7 assembly is faulty.
Otherwise, check the AlJd-to-A7 cable or recheck the A13/Ald fractional N as
described ahead,

Rechecking the A13/A14 Fractional-N

Some phase lock problems may result from phase noise problems in the
fractional-N loop. [b troubleshoot this unusual failure mode, do the following.

1. Set the network analyzer at 60 MHz in the FRACN TUNE mode.
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3]

. Use a spectrum analyzer, to examine the HI OUT signal from the Ald
assembly. The signal should appear as clean as Figure 7-25. The comb shape
may vary from pulse generator to pulse generator

3
3
[ ]
.3
(

o
I A

CENTEA S0 DEF B MHg WPAN 10 B ke
NEE 3% 308 = VN SE8 Hx L. 00 sap
sg626s

Figure 7-25. Stable HI OUT Signal in FRACN TUNE Mode
A7 Pulse Generator Check with Oscilloscope

Pertorm this check if a spectrum analyzer is not available.

1. Remove the A4-to-A1l SMB cable from the Ad (R) sampler/mixer output
Connect the oscilloscope to the Ad output (1st TF).

. Activate the FRACN TUNE service mode and tune the fractional-N to
50 MHz. Press [System] [SERVICE MENU] [SERVICE MODES] [FRACN TUNE ON] [50]
[M/]

3. Activate the SRC TUNE service mode of the analyzer and tune the source to

50 MHz. Press [SRC TUNE ON] [SRC TUNE FREQ] [50] [M/p]

4. Set the SRC TUNE frequency to those listed in Table 7-7 and observe the 1st
IF waveforms. They should appear similar to Figure 7-26,

]

- If the signals observed are proper, continue with A1l Phase Lock Check™.

- If the signals observed are questionable, use a spectrum analyzer to
pertorm the preceding A7 Pulse Generator Check with Spectrum
Analyzer™.
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Table 7-7. 1st IF Waveform Settings

SRC TUNE FRACN Harmonic 1st IF
50 MHz 50 MHz 1 1to 6 MH2
250 MHz 50 MHz 5 1to & MH=z

2560 MHz 60 MHz 5l Itw 6 MHz
-1. DOOOO ws o.coood = 1.00000 uw

-y P . .y -y

A A TAN A /\ A

\
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HIWIRWIRY A
ARVERY,

Ch. 1
Timebase
Ch. 1

Paramet

1500 mvolts/div
200  ns/div
ers

Offssl = 0.000 volls
Delay = 0.00000 s
Fregq = 421233

2g627s

Figure 7-26. Typical 1st IF Waveform in FRACN TUNE/SRC TUNE Mode

All Phase Lock Check

At this point, the All phase lock assembly appears to be faulty (its inputs
should have been verified already). Nevertheless, you may elect to use the
phase lock diagnostic routines or check the relevant signals at the assembly
itself for confirmation.

Note

If external source mode is the only operating mode with phase
lock problems, replace the A11 phase lock assembly.
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Phase Lock Check with PLL DIAG

Refer to “Phase Lock Diagnostic Tools™ in **Source Group Troubleshooting
Appendix” at the end of this chapter for an explanation of the error messages

and the diagnostic routines. Follow the steps there to determine in which state
the phase lock is lost.

- If NO IF FOUND is displayed, confirm that the analog bus is functional and
perform the “*Source Pretune Correction Constants (Test 48)™ as outlined in
Chapter 3. * Adjustments and Correction Constants.”™

- If phase lock is lost in the ACQUIRE state, the Al1 assembly is faulty.

- If phase lock is lost in the TRACK state, troubleshoot source phase lock loop
components other than the All assembly.

Phase Lock Check by Signal Examination

To confirm that the A1l assembly is receiving the signals required for its proper
operation, perform the following steps.

1. Place the A11 assembly on the large extender board.
2. Switch on the analyzer and press [Preset]
3. Check for the signals listed in Table 7-8.

Table 7-8. All Input Signals

Mpemonie [ I/0O Access see Notes
Figure

FMCOIL - | O | Al1PL-3,33 Figure 7-27 | Alds YO COIL in setting Y1G. Preas [Preset] [Menu]
{NUMBER OF POINTS] [3] [x1] to observe this signal.

REF I | AlLTP9 Figure 7-9, Observe bath low band and high band CW frequencies.

Figure 7-10

YOCOIL+ | O |A1l1P1-2,82 Figure 7-7 |Use [SOURCE PLL OFF]

TO COLL - O {AllP1-1,81 Figure 7-7

18T IF I |A11PLIFIN Figure 7-26 | Check for 1 MHz with tee a All jack (not at cable end) in
high band.
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Figure 7-27. FM Coil - Plot with 3 Point Sweep

4. 1f any of the input signal is not proper, refer to the overall block diagram in
Chapter 4, “Start Troubleshooting Here, * as an aid to trouble shooting the
problem to its source,

5. If any of the output signals is not proper, the Al assembly is faulty.
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Source Group Troubleshooting Appendix

Troubleshooting Source Problems with the Analog Bus

The analog bus can perform a variety of fast checks. However, it too is subject
to failure and thus should be tested prior to use. You should have done this in
Chapter 4, *Start Troublesheoting Here."

To use the analog bus to check any one of the nodes, press [Preseti [System]
[SERVICE MENU] [ANALOG BUS In].Then press [Meas] [ANALOG IN Aux Input]

and enter the analog bus node number followed by [x1]. Refer to “Analog
Bus™ in Chapter 10, “Service Key Menus and Error Messages”, for additional

information.

Phase Lock Diagnostic Tools

- CITOT ImMeSsages

- diagnostic routines

Phase Lock Error Messages
All phase lock error messages can result from improper front panel connections.

NO IF FOUND: CHECK R INPUT LEVEL means no IF was detected during pretune:
a source problem. Perform the “ A4 Sampler/Mixer Check™.

NO PHASE LOCK: CHECK R INPUT LEVEL means the IF was not acquired after
pretune: a source problem. Perform the A4 Sampler/Mixer Check®, earlier in
this chapter.

PHASE LOCK CAL FAILED means that a calculation of pretune values was not
successful: a source or receiver failure. Perform the *Source Pretune Carrection
Constants™ routine as outlined in Chapter 3, *Adjustments and Correction
Constants.” If the analyzer fails that routine, perform the “Ad4 Sampler/Mixer
Check™

PHASE LOCK LOST means that phase lock was lost or interrupted before the band
sweep ended: a source problem. Refer to “Phase Lock Diagnostic Routines™

next to access the phase lock loop diagnostic service routine. Then troubleshoot
the problem by following the procedures in this chapter.
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Phase Lock Diagnostic Routines

Perform the following steps to determine at what frequencies and bands the
phase lock problem occurs.

1. Press [System] [SERVICE MENU] [SERVICE MODES] [PLL AUTO OFF] to
switch off the automatic phase-locked loop. Normally, when the phase-locked
loop detects lock problems, it automatically aborts the sweep and attempts to
recalibrate the pretune cycle. Switching off PLL AUTO defeats this routine.

[

Press [PLL DIAG ON] to switch on the phase-locked loop diagnostic service
mode, In this mode, the phase lock cycle and subsweep number are displayed
on the analyzer display. (See “Service modes menu” in Chapter 10, “Service
Key Menus and Error Messages”, for more information.)

3. Press [PLL PAUSE] to pause the phase lock sequence and determine where the
source is trying to tune when lock is lost.

Refer to “Source theory™ in Chapter 12, *“Theory of Operation™, for additional
information regarding band related problems. Then use the procedures in this
chapter to check source functions at specific frequencies.

Broadband Power Problems

This section assumes that a power problem exists across the full frequency
range, but that no error message 1s displayed on the analyzer. The problem may
effect port 1, port 2, or both. Assemblies in question include:

- A3 source
- A21, A22 directional couplers
- A24 solid-state transfer switch

- any cables from the A3 source to the outputs of port 1 or port 2
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Receiver Troubleshooting

Use this procedure only 1f you have read Chapter 4, “Start Troubleshooting
Here.,” Follow the procedures in the order given, unless instructed otherwise.

The receiver group assemblies consist of the following:
- A4/5/6 samplet/mixer assemblies
- A0 digital IF assembly
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an HFP 87533
network analyzer.

1.

1o

8-2

Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.”
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

Perfonn the necessary adjustnents. Refer to Chapter 3, *Adjustments and
Correction Constants."

Perform the necessary performance tests, Refer to Chapter 2, “System
Verification and Performance Tests. "
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Receiver Failure Error Messages

The error messages which indicate receiver group problems may be caused by
the instrument itself or by external devices or comnections. The following three
error messages share the same description.

- CAUTION: OVERLOAD ON INPUT A, POWER REDUCED
- CAUTION: OVERLOAD ON INPUT B, POWER REDUCED
- CAUTION: OVERLOAD ON INPUT R, POWER REDUCED

If any of the above error messages appear, the analyzer has exceeded
approximately + 14 dBm at one of the test ports. The RF output power is
automatically reduced to -85 dBm. The annotation P| appears i the left
margin of the display to indicate that the power trip function has been
activated. To reset the analyzer’s power and regain control of the power level,
do the following:

1. Remove any devices under test which may have contributed excess power to
the input.

2. Press [Menu] [POWER] [0] [x1] [SOURCE POWER ON] to return the power level to
the preset state.

- If the power trip indicator (P|) does not reappear, reconfigure the test
setup to keep input power levels at 0 dBm or below.

- IfP| reappears, continue with * Check the A and B Inpuis™.
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Check the A and B Inputs

Good inputs produce traces similar to Figure 8-2 in terms of flatness. To examine
both input traces, do the following:

1. Connect the equipment as shown in Figure 8-1. {The through cable is HP part —
number 8120-4779)

NETWORK ANALYZER

pogb3Te

Figure 8-1. Equipment Setup

2. Check the flatness of the input A trace by comparing it with the trace in

Figure 8-2 — .

Press [Preset] [Meas] [INPUT PORTS] [A] [TEST PORT 2] [Scale Ref} [AUTO SCALE].

3. Check the flatness of the input B trace by comparing it with the trace in
Figure 8-2

Press [Meas] [INPUT PORTS] [TEST PORT 1] [B].

- [fneither of the input traces resembles Figure 8-2, continue with
*Troubleshooting When All Inputs Look Bad™.

- If at least one input trace resembles Figure 8-2. continue with
*Troubleshooting When One or More Inputs Look Good™
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Figure 8-2. Typical Good Trace
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Troubleshooting When All Inputs Look Bad

Run Internal Tests 18 and 17
1. Press [Preset] [System] [SERVICE MENU] [TESTS] [18] [x1] [EXECUTE TEST] to run.
the ADC offset.

2. Then, when the analyzer finishes test 18, press [17] [x1] [EXECUTE TEST] to
run the ADC linearity test.

If erther of these tests FAIL, the Al0 assembly is probably faulty. This can be
confirmed by checking the 4 MHz signal and substituting the A L0 assembly or
checking the signals listed in

Check 2nd LO

Check the 2nd LO signal. Refer to the “Al2 Reference Check” section of
Chapter 7, “Source Troubleshooting™ for analog bus and oscilloscope checks of
the 2nd LO and waveform illustrations.

- If the analyzer passes the checks, continue to “Check the 4 MIHz REF Signal”,

- If the analyzer fails the checks, perform the high/low band transition
adjustment If the adjustment fails, or brings no improvement, replace Al2.
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Check the 4 MHz REF Signal
1. Press [Preset]

2, Use an oscilloscope to observe the 4 MHz reference signal at A10P2-6.

- If the signal does not resemble Figure 8-3. troubleshoot the signal source
(A12P2-36) and path

- If the signal is good, the probability is greater than 90% that the Al0
assembly is faulty. For confirmation, perform “Check A10 by Substitution
or Signal Examination™.

-510.000 nsec 0000 sec 500.000 nsen

s 1 W P W O s W
A Y Y S

th 1 = 1003 vohtsidiv et = 00
Timehase = 100 nsecldv %E?Iy -D.usgum

5g603s
Figure 8-3. 4 MHz REF Waveform
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Check Al0 by Substitution or Signal Examination

If the 4 MHz REF signal is good at the Al digital IF assembly, check the AlO
assembly by one of the following methods:

- Substitute another A10 assembly or

- Check the signal/control lines required for its operation. The pins and signal
sources of those lines are identified in Table 8-1. It is possible that the A9
assembly may not be providing the necessary signals. These signal checks
allow you to determine which assembly is faulty. Some of the waveforms are
illustrated by Figure 8-4 and Figure 8-5.

If the substitute assembly shows no improvement or if all of the input signals
are valid, continue with *“Check the 4 kHz Signal”. Otherwise troubleshoot the
suspect signal(s) or consider the A10 assembly faulty.
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Table 8-1. Signals Required for A10 Assembly Operation

Moemoile Description AlO Signal See
Location Source Figure

DIFDO Digital IF data 0 (LSB) P2-27 A9pP2-27 .
DIFD1 Dngital IF data 1 P2-57 ABP2-57 .
DIFD2 Digital IF data 2 P2-28 ADP2-28 .
DIFD3 Digital 1F data 3 P2-58 ADP2-58 .
DIFD4 Dhgital IF data + P2-2p AgPZ-29 >
DIFDS Digital IF data 5 P2-68 ABPZ-69 .
.DIFD6 Digital IF data 6 P2-30 AGP2-30 -
DIFD7 Digital IF data 7 {MSB) P2-60 AGP2-60 .

L DIFEND Digatal IF enable 0 P2-34 ASP2-84 o

L DIFEN1 Digital IF enable 1 P2-5 ASP2-5 .
LDIFEN2 Digital IF enable 2 P2-35 ABP2-36 .
DIFCC Digital IF conversion comp _ P2-33 AlOP2-33 Figure 5-4
DIFCLK Dital IF senial clock P24 AlOP24 Figure 84
DAF DATA Digital IF senal data out P2-3 Al0P2-3 Figure 8-4
L ENDIF [L=enable digital IF Pz-17 ADP2-17 Figure 8-5
L INTCOP L-intertupt, DSP P2 Al10P2-2 Figure 8.5
. Check for TTL actrity
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Figure 8-5. Digital Control Lines Observed Using L INTCOP as Trigger
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Troubleshooting When One or More Inputs Look Good

Since at least one input is good, all of the common receiver circuitry beyond the

multiplexer is functional. Only the status of the individual samplet/mixers and
their individual signal paths is undetermined.

Check the 4 kHz Signal

1. Press [Preset] [Menu] [CW FREQ].

2. Use an oscilloscope to check the 4 kHz output of the sampler/mixer in
question at the A0 assembly. The input and output access pins are listed in
Table 8-2. The signal should resemble the waveform of Figure 8-6.

- If the signal is good, continue with *Check the Trace with the Sampler

Correction Constants Off ",

- If the signal is bad, skip ahead to “Check 1st LO Signal at Sampler/Mixer”.

Table 8-2. 2nd IF (4 kHz) Signal Locations

Mnemonic Description Al0 Locatlon Signal Source
IFR 4 kHz AlOPLE-1, 81 Ad4P1-8
FA 4 itHx AlCPL-4, 84 ABP1-6
IFB 4 kfe AlOP1-7, 37 AGP1-6
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Figure 8-6. 2nd IF (4 kHz) Waveform

Check the Trace with the Sampler Correction Constants Off
1. Press [Preset] [Meas] [INPUT PORTS] [A] [Scale Ref] [AUTO SCALE].

2. The trace is currently being displayed with the sampler correction constants
on and should resemble Figure 8-7a.

3. Press [System] [SERVICE MENU] [SERVICE MODES] [MORE] [SAMPLER COR OFF].

4. The trace is now being displayed with sampler correction constants off and
should have worsened to resemble Figure §-7b.

5. Press [SAMPLER COR ON]. The trace should improve and resemble Figure 87a
again,

Note When the correction constants are switched off, an absolute
offset and bandswitch points may be evident.
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If the trace shows no improvement when the sampler correction constants are
toggled from off to on, perform the “Sampler Magnitude and Phase Correction
Constants (Test 53)" adjustment described in Chapter 3, “ Adjustments and
Correction Constants.” If the trace remains bad after this adjustment, the A10
assembly is defective.
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ETART D30 DO MHr STOF & 000 00O aooc MHz ETRAT . 930 000 MMz gTOP & 040000 J60 My
(a (b)
sgeaad

Figure 8-7. Typical Trace with Sampler Correction On and Off

Receiver Troubleshooting 8-13




Check 1st LO Signal at Sampler/Mixer

If the 4 kHz signal is bad at the sampler/mixer assembly, check the 1st LO signal
whete it enters the sampler/mixer assembly in question.

- 1If the 1st LO is faulty, check the Ist LO signal at its output connector on the
A7 assembly to determine if the failure is in the cable or the assembly.

- If the 1st LO is good, continue with “Check 2nd LO Signal at Sampler/Mixer™.

Check 2nd LO Signal at Sampler/Mixer

Check the 2nd LO signal at the pins identified in Table 8-3. Refer to the “Al2
Reference Check™ in Chapter 7, *Source Troubleshooting”, for analog bus
and oscilloscope checks of the 2nd LO and waveform illustrations. Table 8-3

identifies the signal location at the samplers and the AI2 assembly.

Table 8-3. 2nd LO Locations

Mnemonic Deserlption Sampler Signal
Location Source
2nd LO 1 Znd LO (0 deprees} AY5/6 P1-11 Al12P1-2, 32
2nd LO 2 2nd LO (-80 degrees) Ad/5/8 P1-4 AlZP1-4, 34

If the 2nd LO is good at the sampler/mixer, the sampler/mixer assembly is faulty.
Otherwise, troubleshoot the Al? assembly and associated signal path.
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Accessories Troubleshooting

Use this procedure only if you have read Chapter 4, “Start Troubleshooting
Here.” Follow the procedures in the order given, unless instructed otherwise.

Measurement failures can be divided into two categories:

- Failures which don’t affect the normal functioning of the analyzer but render
incorrect measurement  data.

- Failures which impede the normal functioning of the analyzer or prohibit the
use of a feature.

This chapter addresses the first category of failures which are usually caused by
the following:

- operator errors

- faulty calibration devices or connectors
- bad cables or adapters

- improper calibration techniques

These failures are checked using the following procedures:

- “Inspect the Accessories”
- "Inspect the Error Terms™
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Assembly Replacement Sequence

The following steps show the sequence to replace an assembly in an HP 8753E
network analyzer

1. Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.”
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly,

ta

. Order a replacement assembly, Refer to Chapter 13, “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments, Refer to Chapter 3, * Adjustments and
Correction Constants.”

5. Perform the necessary performance tests. Refer to Chapter 2, ** Systemn
Verification and Performance Tests.
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Inspect the Accessories

Inspect the Test Port Connectors and Calibration Devices

1. Chech for damage to the mating contacts of the test port center conductors
and loose connector bulkheads.

[

Inspect the calibration kit devices for bent or broken center conductors and
other physical damage. Refer to the calibration kit operating and service
manual for information on gaging and inspecting the device connectors.

If any calibration device is obviously damaged or out of mechanical
tolerance, replace the device.

Inspect the Error Terms

Error terms are a measure of a “system™. a network analyzer, calibration kit,
and any cables used. As required, refer to Chapter 11, “Error Terms, " for the
following:

- The specific measurement calibration procedure used to generate the error
tertns,

- The routines required to exiract emor terms from the mstrument.
- Typical error term data,

Use Table 9-] to cross-reference error term data to system faults,
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Table 9-1. Components Related to Specific Error Terms

Component Dlirectlvity Source Reflection Isolation Load Transmission
Match Tracking Match Tracking
Calibration Kit
load X =
open/ahort X X
Analyzer
sampler X X X
AL0 digital IF
test port connectors X X X
External cables
If you detect problems using error term analysis, use the following approach to
isolate the fault:
i Check the cable by examining the load match and transmission tracking
terms. If those terms are incorrect, go to “Cable Test.”
2, Verify the calibration kit devices:
p—_

Loads: If the directivity error term looks good, the load and the test port
are good. If directivity looks bad, connect the same load on the other test
port and measure its directivity. If the second port looks bad, as if the
problem had shifted with the load, replace the lead If the second port
looks good, as if the load had not been the problem, troubleshoot the first

port.

Shorts and opens: If the source maich and reflection tracking terms look
good, the shorts and the opens are good. If these terms look bad while the
rest of the terms look good, proceed to “Verity Shorts and Opens.'
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Cable Test

The load match error term is a good indicator of cable problems. You can

further verify a faulty cable by measuring the reflection of the cable. Perform
an 511 l-port calibration directly at port 1 (no cables). Then connect the suspect
cable to port | and terminate the open end in 50 ohms.

Figure 9-1 shows the return loss trace of a good (left side) and faulty cable.
Note that the important characteristic of a cable trace is its level (the good cable
trace is much lower) not its regularity, Refer to the cable manual for return loss
specifications,

CHY S11 log MAG 5d8i REF 0 dB 1_: -26426d8 CHI $11 log MAG 5dB/ REF D dB I_ -15 524 dB
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FRm PRI

Cor Coxr
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m it e

—f

”

| |

START 030000 MHz STOP 6 000.000 00D MHz START 030000 M-z STOP 6 00D 000 000 MHz

spBd42d

Figure 9-1, Typical Return Loss Traces of Good and Poor Cables
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Verify Shorts and Opens

Substitute a known good shott and open of the same connector type and sex as
the short and open in question. [f the devices are not from one of the standard
calibration kits, refer to the HP 8753E Network Analhyrcer User's Guide for
information on how to use the [MODIFY CAL KIT] function. Set aside the short
and open that are causing the problem.

1. Perform an S11 1-port calibration using the good short and open. Then press
[FORMAT] [SMITH CHART] to view the devices in Smith chart format.

2. Connect the good short to port 1. Press {Scale Ref] [ELECTRICAL DELAY] and
turn the front panel knob to enter enough electrical delay so that the trace
appears as a dot at the left side of the circle. (See Figure 9-2a, left.)

Replace the good short with the questionable short at port 1. The trace of
the questionable short should appear very similar to the known good short.

3. Connect the good open to port 1. Press [Scale Ref] [ELECTRICAL DELAY] and
tum the front panel knob to enter enough electrical delay so that the trace
appears as a dot at the right side of the circle. (See Figure 9-2b, right.)

Replace the good open with the questionable open at port 1. The trace of the
questionable open should appear very simular to the known good open.
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Figure 9-2. Typical Smith Chart Traces of Good Short (a} and Open (b)
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Service Key Menus and Error Messages

Service Key Menus
These menus allow you to perform the following service functions:

- test

- verify

- adjust

- control

- troubleshoot

The menus are divided into two groups:

1. Internal Diagnostics
2. Service Features

When applicable. the HP-IB mnemonic is written in parentheses following the
key. See HP-IB Service Mnemonic Definitions at the end of this section.

Error Messages

The displayed messages that pertain to service functions are also listed in this
chapter to help you:

- Understand the message.

- Solve the problem.

Service Key Menus and Error Messages 10



Service Key Menus - Internal Diagnostics

The internal diagnostics menus are shown in Figure 10-1 and described in the
following paragraphs. The following keys access the internal diagnostics menus:

- TESTS —
- TEST OPTIONS
- [SELF-DIAGNOSE]}

TESTS
MEW

. EFECUTE
System TEST
‘s:rsr:n m‘ti — IE?.'; OFTIONS %Nmr FalLE Ell']gm\_sr mumn
MU —
TESTS
LONT | NUE o
SET €L0Ck TESTS “’%E's‘%‘ s USE SENSDR SEGMENT FREQLUNCY
COWF | CURE TEST &5 REPEAT CAL
ey OPT | N5 sr?E; g on OFF FACTER]
SEL TAL_FACTOR.
B DIAGROSE 40USTHER e SENSOR A G S
TRANSF DM SERVICE s}s LIMITS CAL_FAZTOR SELETE
MENU LDOES SI?E"léT;‘ CHORM] SENSLR B
ARALOG BUS PR LDSS
an GFF RETURM on OFF Aoo bt
ARSI 1 £ FEER/S L035/ SENSR
- FME tists PR ™ e
INSTRUMEMT F | RMMARE e
WODE REV 5100 uEH:E?
SFAYICE
MENU RETURM RETURN RETUAN QONE DONE
v LISS APPEARS THRGUGH THL POMLR \OT§ PaTH
506104

Figure 10-1. Internal Diagnostics Menus
Note Throughout this service guide, these conventions are observed:
- [HARDKEYS] are labeled front panel keys.
- [SOFTKEYS] are dispiay defined keys (in the menus).

- (HP-IB COMMANDS) when applicable, follow the keystrokes
in parentheses.
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Tests Menu
To access this menu, press [System] [SERVICE MENU] [TESTS).

TESTS (TEST [D]) accesses a menu that allows you to select or execute
the service tests. The default is set to internal
test L.

Note Descriptions of tests in each of the categories are given under

the heading Test Descriptions in the following pages.

The tests are divided by function into the following
categoties.

- Internal Tests (0-20)

- External Tests (21-26)

- System Verification Tests {27-43)
- Adjustment Tests {44-58)

- Display Tests {59-65)

- Test Patterns (66-80)

To access the first test in each category, press the
category softkey. To access the other tests, use the
numeric keypad, step keys, or front panel knob. The
test number, name, and status abbreviation will be
displayed in the active entry area of the display.
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Table 10-1 shows the test status abbreviation that appears on the display, its
definition, and the equivalent HP-IB code, The HP-IB command to output

the test status of the most recently executed test is OUTPTESS. For more
information. refer to “HP-1B Service Mnemonic Definitions™ located at the end

of this chapter.

—
Table 10-1. Test Status Terms
Display Abbreviation Definition HP-IB Code
PASS FASS 0
FAIL FALL 1
-IP- IN PROGRESS 2
(N&) NOT AVAILABLE 5
.ND- NOT DONE 4
DONE DONE 5

[EXECUTE TEST] (EXET)  runs the selected test and may display these
softkeys-

[CONTINUE] (TESR1) continues the selected test.

[YES] (TESR2) alters correction constants during
adjustment  tesls.

[NEXT] (TESR4) displays the next choice.
[SELECT] (TESR#A) chooses the option indicated.

[ABORT} (TESRR) terminates the test and returns to
the tests menu.
[INTERNAL TESTS} evaluates the analyzer’s internal operation These

tests are completely internal and do not require
external connections or user mteraction

[EXTERNAL TESTS] evaluate the analyzer' s external operation. These
additional tests reguire some user interaction (such

as keystrokes).
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[SYS VER TESTS] verifies the analyzer system operation by examining
the contents of the measurement calibration arrays.

The procedure is in the “System Verification and
Performance Tests™ chapter. Information about the
calibration arrays is provided in the “Error Terms”

chapter.

[ADJUSTMENT TESIS] generates and stores the correction constants,
For more information, refer to the *Adjustments”
chapter.

[DISPLAY TESTS] checks for correct operation of the display and GSP
board.

Test Options Menu
To access this menu, press [System] [SERVICE MENU] [TEST OPTIONS].

[TEST OPTIONS] accesses softkeys that affect the way tests (routines)
run, or supply necessary additional data.

[CONTINUE TEST] (TESR1) resumnes the test from where it was stopped.

[REPEAT on OFF] (T02) toggles the repeat function on and off. When the
function is ON, the selected test will run 10,000
times unless you press any key to stop it. The
analyzer shows the current number of passes and
tails.

[RECORD on OFF] (T0t) toggles the record function on and off. When the
function is ON, certain test results are sent to
a printer via HP-IB. This is especially useful for
correction constants. The instrument must be in
system controller mode or pass control mode to
prnt (refer to the “Printing, Plotting, and Saving
Measurement Results™ chapter in the HP 8733E
User’s Guide.

[LIMITS [NORM/SPCLI] selects either NORMal or SPeCiaL (tighter) limits for
the Operator’s Check. The SPCL limits are useful for
a guard band.

[PWR LOSS] (POWLLIST) accesses the following Edit List menu to allow
modification of the external power loss data table.
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[LOSS/SENSR LISTS]

[DUMP GRAPH]

accesses the power loss/sensor lists menu:

[USE SENSOR A/B] selects the A or B power sensor
calibration factor list for use in power meter
calibration measurements.

[CAL FACTOR SENSOR A] (CALFSENA} accesses
the Edit List menu to allow medification of the
calibration data table for power sensar A,

{CAL FACTOR SENSOR B] (CALFSENB} accesses
the Edit List menu to allow modification of the
calibration data table for power sensor B,

[POWER LOSS] (POWLLIST) accesses the Edit List
menu to allow modification of the external power
loss data table that corrects coupled-arm power
loss when a directional coupler samples the RF
output.

generates printed graphs of verification results when
actlvated during a system verification.

Edit List Menu To access this menu, press [System] [SERVICE MENU]
[TEST OPTIONS] [LOSS/SENSR LISTS] and then press one of the following’
{CAL FACTOR SENSOR A] or [CAL FACTOR SENSOR B] or [POWER LOSS].

[SEGMENT]

{EDIT] (SEDIDJ)

[DELETE] (SDEL]

[ADD] (SADD)

[CLEAR LIST] (CLEL)

[DONE] {EDITDQONE)

selects a segment (frequency point) to be edited,
deleted from, or added to the current data table.
Works with the entry controls.

allows modification of frequency, cal factor and loss
values previously entered in the current data table.

deletes frequency. cal factor and loss values
previously entered in the current data table.

adds new frequency, cal factor and loss values to the
current data table up to a maximum of 12 segments

{frequency points, PTS).

deletes the entire current data table (or list) when
[YES] is pressed. Press [NO] te avoid deletion.

returns to the previous menu.
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Self Diagnose Softkey

You can access the self diagnosis function by pressing, [System] [SERVICE MENU]

[SELF DIAGMOSE]. This function examines, in order, the pass/fail status of all
internal tests and displays NO FAILURE FOUND if no tests have failed,

If a failure is detected, the routine displays the assembly or assemblies most
probably faulty and assigns a failure probability factor to each assemnbly.

Test Descriptions

The analyzer has up to B0 routines that test, verify, and adjust the instruoment.
This section describes those tests

Internal Tests

This group of tests runs without external connections or operator interaction.
All return 8 PASS or FAIL condition. All of these tests min on power-up and
PRESET except as noted.

0 ALL INT. Runs only when selected. It consists of internal tests 3-11,
13-16, and 20. Use the front panel knob to scroll through the tests and
see which failed. If all pass, the test displays a PASS status. Each test
in the subset retains its own test status.

i PRESET. Runs the following subset of internal tests: first, the
ROM/RAM tests 2, 3, and 4; then tests 5 through 11, 14, 15, and 16. If
any of these tests fail, this test returns a FAIL status. Use the front
panel knob to scroll through the tests and see which failed. If all pass,
this test displays a PASS status. Each test in the subset retains its own
test status. This same subset is available over HP-IB as “TST?*. It is not
performed upon remote preset.

ROM. Part of the ROM/RAM tests and cannot be run separately, Refer
to the “Dhgital Control Troubleshooting™ chapter for more information.

[
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SRAM RAM. Verifies the A9 CPU SRAM (long-term) memory with a
non-destructive write/read pattern. A destructive version that writes
over stored data at power-on can be enabled by changing the 4th
switch position of the A9 CPU switch as shown in Figure 10-2,

A9 CPU Assembly

5400

—

L\ —
alla i) “ B=H=0

Normal Mode Destructive SRAM Rocker Shde
Test Enabled

sghllie

Figure 10-2. A9 CPU Switeh Positions

4 Main DRAM. Verities the A9 CPU main memory (DRAM) with a
non-destructive write/read test pattern. A destructive version of this

test 15 run during power-on

For additional information, see Internal Tests (near the front of this
section} and the “Digital Control Troubleshooting™ chapter.
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10.

11.

13.

14.

DSP Wr/Rd. Verifies the ability of the main processor and the

DSP (digital signal processor). both on the A9 CPU assembly, to
commumnicate with each ather through DRAM. This also verifies that
programs can be loaded to the DSP, and that most of the main RAM
access circuits operate correctly.

DSP RAM. Verifies the A9 CPU RAM associated with the digital signal
processar by using a write/read pattern.

DSP ALU. Verifies the A9 CPU high-speed math processing portions of
the digital signal processor.

DSP Intrpt. Tests the ability of the A9 CP'U digital signal processor to
respond to interrupts from the Al0 digital 1IF ADC.

DIF Control. Tests the ability of the A9 CPU main processor to
write/read to the control latches on the A10 digital IF.

DIF Counter. Tests the ability of the A9 CPUJ main processor to
write/read to the triple divider on the A10 CPU. It tests the A9
CPU data buffers and A10 digital IF, the 4 MHz clock from the A2
reference.

DSP Control. Tests the ability of the A9 CPU digital signal processor to
write to the control latches on the Al0 digital IF Feedback is verified
by the main processor. It prumarily tests the A10 digital IF, but failures
may be caused by the A9 CPU.

Fr Pan Wr/Rd. Tests the ability of the A9 CPU main processor to
write/read to the front panel processor. t tests the A2 front panel
interface and processor,and A9 CPU data buffering and address
decoding. {See also tests 23 and 24.) This runs only when selected

Rear Panel. Tests the ability of the A9 CPU main processor to
write/read to the rear pamel control elements. It tests the Al6 rear
panel, and A% CPU data buffering and address decoding. ([t does not
test the HP-IB interface; for that, see the HP-IB Programming Guide.)
This runs only when selected or with ALL INTERNAL.

Post Reg. Polls the status register of the A8 post-regulator, and
flags these conditions: heat sink too hot, inadequate air flow, or
post-regulated supply shutdown.
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15

18

19

1010

Frac N Cont. Tests the ability of the A9 CPU main processor to
write/read to the control eclement on the Ald4 fractional-N (digital)
assembly. The control element must be functioning, and the
fractional-N VCO must be oscillating (although not necessarily
phase-locked) to pass.

Sweep Trig. Tests the sweep trigger (L SWP) line from the Al
fractional-N to the A10 digital TF. The receiver with the sweep
synchromzes L SWP

ADC Lin. It tests the linearity of the AIQ digital [F ADC using the
buitlt-in ramp generator. The test generates a histogram of the ADC
linearity. where each data point represents the relative “width” of a
particular ADC code. Ideally, all codes have the same width; different
widths correspond to non-linearities.

ADC Ofs. This runs only when selected. It tests the ability of the
offset DAC, on the Al10 digital IF, to apply a bias offset to the IF signals
betore the ADC input. This runs only when selected.

ABUS Test. Tests analog bus accuracy, by measuring several analog bus
reference voltages (all nodes from the A10 digital IF). This runs only
when selected.

FN Count. Uses the internal counter to count the Ald fractional-N
VCO frequency (120 to 240 MHz)} and the divided fractional-N
frequency (100 kHz). It requires the 100 kHz signal from A12 and the
counter gate signal from A1Q to pass.
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External Tests

These tests require either external equipment and connections or operator
interaction of some kind to run. Tests 30 and 60 are comprehensive front panel
checks, more complete than test 12, that checks the front panel keys and knob
entry.

N Port 1 Op Chk. Part of the “Operator’s Check™ procedure, located
in the “Start Troubleshooting™ chapter. The procedure requires the
external connection of a short to PORT 1.

a1 Port 2 Op Chk. Same as 21, but tests PORT 2.

23 Fr Pan Seq. Tests the front panel knob entry and all Al front panel
keys, as well as the front panel microprocessor on the A2 assembly. It
prompts the user to rotate the front panel knob, then press each key
in an ordered sequence. It continues to the next prompt only if the
current prompt is correctly satisfied.

24 Fr Pan Diag. Similar to 23 above, but the user rotates the front panel
knob or presses the keys in any order. This test displays the command
the instrument received.

25 ADC Hist. Factory use only.

26 Source Ex. Factory use only.

Service Key Menus and Error Massages
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System Verification Tests

These tests apply mainly to system-level, error-corrected verification and

troubleshooting. Tests 27 to 31 are assocviated with the system verification

procedure, documented in the *Systemn Verification and Performance Tests”

chapter. Tests 32 to 43 facilitate examining the calibration coefficient arrays ~—
{error terms) resulting from a measurement calibeation; refer to the *“*Error

Terms™ chapter for details.

27 Sys Ver Init. Recalls the initialization state for system venfication
from an HP 8753E wverification disk, in preparation for a measurement
calibration. It must be done before service internal tests 28, 29, 30, or
31 are performed.

28 Ver Dev 1. Recalls verification limits from disk for verification device
#1 in all applicable S-parameter measurements. It performs pass/fail
limit testing of the corrent measurement.

29 Ver Dev 2. Same as 28 above for device #2
30 Ver Dev 3. Same as 28 above for device #3.
31 Ver Dev 4. Same as 28 above for device #4.

32-13 Cal Coef 1-12. Copies error term data from a measurement calibration
array to display memory. A measurement calibration must be complete
and active. The definition of calibration arrays depends on the current
calibration type. After execution, the memory is automatically
displayed. Refer to the “Error Term"” chapter for details.
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Adjustment Tests

The tests without asterisks are used in the procedures located in the
" Adjustments” chapter of this manual, except as noted.

44

45

16

47

48

50

54

*Source Def. Writes default correction constants for rudimentary
source power accuracy. Use this test before running test 47, below.

*Pretune Def. Writes default correction constants for rudimentary
phase lock pretuning accuracy. Use this test before running test 48,
below.

ABUS Cor, Measures three fixed voltages on the ABUS, and generates
new correction constants for ABUS amplifude accuracy in both high
resolution and low resolution modes. Use this test before running test

48, below.

Source Cor. Measures source output power accuracy, flatness, and
linearity against an external power meter via HP-IB to generate new
correction constants. Run tests 44, 35, 46, and 48 first.

Pretune Cor. Generates source pretune values for proper phase-locked
loop operation. Run tests 44, 45, and 46 first.

Disp 2 Ex. Not used in “Adjustments.” Writes the “secondary test
pattern” to the display for adjustments. Press [Preset] to exit this
routine,

IF Step Cor. Measures the gain of the IF amplifiers (A and B only}
located on the AlQ digital IF, to determine the correction constants for
absolute amphtude accuracy. It provides smooth dynamic accuracy and
absolute amplitude accuracy in the -30 dBm input power region.

ADC Ofs Cor. Measures the Al0 Digital IF ADC linearity
characteristics, using an internal ramp generalor, and stores values
for the optimal operating region. During measurement, IF signals are
centered in the optimal region to improve low-level dynamic accuracy.

Sampler Cor. Measures the absolute amplitude response of the

R sampler against an external power meter via HP-IB, then compares
A and B, (magnitude and phase), against R, It improves the R input
accuracy and A/B/R tracking.

Cav QOse Cor. Calculates the frequency of the cavity oscillator and the
instrument temperature for effective spur avoidance,
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55 Serial Cor. Stores the serial number (input by the user in the Display
Title menu) in EEPROM. This routine will not overwrite an existing
serial number.

56 Option Cor. Stores the option keyword (required for Option 002, (06,

010 or any combination). —
57 Not used.
58 Init EEPROM. This test initializes certain EEPROM addresses to zeros

and resets the display intensity correction constants to the default
values. Also, the test will not alter the serial number and correction
constants for Option 002, 006, and 010.
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Display Tests

These tests return a PASS/FAIL condition. All six amber front panel LEDs will
tum off if the test passes. Press [Preset] to exit the test If any of the six LEDs
remain on, the test has failed.

59

60

61

62
63

64

63

Disp/cpu corn. Checks to confirm that the CPU can communicate with
the A19 GSP board. The CPU writes all zeros, all ones, and then a
walking one pattern to the GSP and reads them back. If the test fails,
the CPU repeats the walking 1 pattern until [Preset] is pressed.

DRAM cell. Tests the DRAM on A19 by writing a test pattern to the
DRAM and then verifying that 1t can be read back.

Main VRAM. Tests the VRAM by wniting all zeros to one location in
each bank and then wnting all ones to one location in each bank.
Finally a walking one pattern is written to one location in each bank.

VRAM bank. Tests all the cells in each of the 4 VRAM banks.

VRAM/video. Verifics that the GSP is able to successfully perform both
write and read shift register transfers. It also checks the video signals
LHSYNC, LVSYNC, and LBLANK to verify that they are active and

toggling,

RGB outputs. Confirms that the analog video signals are correct and it
verifies their functionality.

Inten DAC. Verifies that the intensity DAC can be set both low and
high.
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Test Patterns

Test patterns are used in the factory for display adjustments, diagnostics,

and troubleshooting, but they are not used for field service Test patterns

ate executed by entering the test number (66 through SO), then pressing
[EXECUTE TEST] [CONTINUE]. The test pattern will be displayed and the softkey
labels blanked. To increment to the next pattern, press softkey l: to go back
to a previous pattemn, press softkey 2. To exit the test pattern and retumn the
softkey labels, press softkey 8 (bottom softhey). The following is a description
of the test patterns.

ab Test Pat 1. Displays an all white screen for verifying the light output
of the AIB display and checks for color purity.

67-69 Test Fat 2-4. Displays a red, green, and blue pattern for verifying the
color purity of the display and also the ability to independently control

each color.

70 Test Pat 5. Displays an all black screen. This is used to check for
stuck pixels.

71 Test Pat 6. Displays a 16-step gray scale for verifying that the A19 GSP

board can produce 16 different amplitudes of coler {in this case. white).
The output comes from the RAM on the GSP board, 1t is then split. The
signal goes through a video DAC and then to an external monitor or
through somne buffer amplifiers and then to the intemal LCD display.

If the external display looks good but the internal display is bad, then
the problem may be with the display or the cable connecting it to the
GSP board. This pattern is also very useful when using an oscilloscope
for troubleshooting. The staircase pattern it produces will quickly show
missing or stuck data bits.

72 Test Pat 7. Displays the following seven colors: Red, Yellow, Green,
Cyan, Blue, Magenta and White.
73 Test Pat 8. This patten is intended for use with an external display.

The pattern displays a color rainbow pattern for showing the ability
of the Al9 GSP board to display 15 celors plus white. The numbers
written below each bar indicate the tint number used to produce that
bar (0 & 100=pure red, 33= pure green, 67= pure blue).

74 Test Fat 9. Displays the three primary colors Red, Green, and Blue at
four different intensity levels. You should see 16 color bands across
the screen. Starting at the left side of the display the pattern is: Black
four bands of Red (each band increasing in intensity) Black four bands
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75

76

77

78

79-80

of Green (each band increasing in intensity) Black four bands of Blue
{each band increasing in intensity} Black If any one of the four bits for
each color 1s missing the display will not look as described.

Test Pat 10. Displays a character set for showing the user all

the different types and sizes of characters available, Three sets

of characters are drawn in each of the three character sizes. 125
characters of each size are displayed. Characters 0 and 3 cannot be
drawn and several others are really control characters (such as carriage
return and line feed).

Test Pat 11. Displays a bandwidth pattern for verifying the bandwidth
of the EXTERNAL display. It consists of multiple alternating white and
black vertical stripes. Each stripe should be clearly visible. A limited
bandwidth would smear these lines together. This is used to test the
quality of the external monitor.

Test Pat 12. Displays a repeating gray scale for troubleshooting, using
an oscilloscope. It is similar to the 16 step gray scale but is repeated 32
times across the screen. Each of the 3 outputs of the video palette will
then show 32 ramps (instead of one staircase) between each honzontal
sync pulse. This pattern is used to troubleshoot the pixel processing
circuit of the A19 GSP board.

Test Pat 13. Displays a convergence patiern for measuring the
accuracy of the color convergence of the external monitor.

Test Fat 14-15. Displays crosshatch and inverse crosshatch patterns
for testing color convergence, linearity, and alignment. This is useful
when aligning the LCD display in the bezel
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Service Key Menus - Service Features

The service feature menus are shown in Figure 10-3 and described in the
following paragraphs. The following keys access the service feature menus:

® SERVICE MODES

B ANALOG BUS on OFF
® PEEK/POKE
]
FIRMWARE REVISION
BEFYICR MODES
i
FRACH TUNE
an BFF
SAC ADJUST X
Syaten WERU
OURCE PLL
SERYAEE : OH otf 3%“.;"‘ HODE MORE SOUALE ADMUS | ALJLST BACS
Fieali MENU MEMI
MENL MENU PLL AUTD SAUPLR COR
TESTS > et oN ot SRC_TUNE JoPe
SCT CLOCK PLL 014G PECH/POKE ¥ GAN tn OFF OFFSET DaC
an a gy P
y TEST SAC TUME SQUAFE La#
CONF 1Rt OPTBNS UL PAUSE J— — FREQ LAEAR DAC
Lt SELF feanT e ‘o wr peTEcToR
MENL D 1AGNGSE WIRE ¥ n:m ON off OFFSET (M
TRANSF M SERVICE asF waN PR 3
MENU WOCES RETURN FEEK SPUR TEXT > T e
ANALDG BUS n GIF soee o
38 OFF PowE TORE EEFR e
waRuR L Pig:rt' SO AL smuel -
A
NETRUNEHT F I RMARE TR o e FLTR SH
MOpE REVISION on OFF
SERVICE - RETURN RETAN RETURN HET.Ift
MENY RESEl
MEWORY
BETURN
sgBi03e

Figure 10-3. Service Feature Menus

Service Modes Menu
To access this menu, press: [System] [SERVICE MENU] [SERVICE MODES]

[SERVICE MODES] allows you to control and monitor various circuits
for troubleshooting.

[FRACN TUNE on OFF] tests the Al3 and Ald fractional-N circuits. [t allows

{(SM1) you to directly control and monitor the output
frequency of the fractional-N synthesizer {10 MHz to
60 MHz). Set the instrument to CW sweep mode and
then set FRACN TUNE ON.
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Change frequencics with the front panel keys or
knob. The output of the Al} assembly can be
checked at A1471 HI OUT (in high band) or Al1J2
LO OUT (in low band) with an oscilloscope, a
frequency counter, or a spectrum analyzer. Signal
jumps and changes in shape at 20 MHz and 30 MHz
when tuning up in frequency, and at 29.2 MHz and
15 MHz when tuning dowr, are due to switching
of the digital divider. This mode can be used with
the SRC TUNE mode as described in *Source
Troubleshooting™ chapter,

[SRC ADJUST MENU] accesses the functions that allow you to adjust the
source:

[SRC TUNE on OFF] tests the pretune functions
of the phase lock and source assemblies. Use
the entry controls to set test port output to any
frequency from 300 KHz to 6 GHz When in this
mode:

- Set analyzer to CW frequency before pressing
SRC TUNE 0H.

- Test port output is 1 to 6 MHz above indicated
(entered) frequency.

- Instrument does not attempt to phase lock.

- Residual FM increases,

[SRC TUNE FREQ] allow you to change the source
tune frequency.

[ALC ON off] toggles the automatic leveling
control (ALC) ¢n and off.

[MAIN PWR DAC]
[SLOPE DAC]

[SRC ADJUST DACS]
[HB FLTR SW on OFF]
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[SOURCE PLL ON off}
(SM3)

[PLL AUTO ON off] (5M1})

[PLL DIAG on OFF] (SM5)

[PLL PAUSE]

MORE

With this mode switched OFF, the source stays in
the pretune mode and does not attempt to complete
the phase lock sequence. Also, all phase lock error
messages are disabled. The fractional-N circuits

and the receiver operate normally, Therefore, the
instrument sweeps, but the source is being driven by
the pretune DAC in a stair-stepped fashion.

Automatically attempts to determine new pretune
values when the instrument encounters phase lock
problems (for example, “harmonic skip™). With

[PLL AUTO OFF] the frequencies and voltages do
not change, like when they are attempting to
determine new pretune values, so troubleshooting
the phase-locked loop circuits is more convenient.
This function may also be turned off to avoid
pretune calibration errors in applications where
there is a limited frequency response in the R
(reference) channel. For example, in a high power
test application, using band limited filters for R
channel phase locking.

displays a phase lock sequence at the beginning of

each band. This sequence normally occurs very
rapidly, making it difficult to troubleshoot phase lock
problems, Switching this mode ON slows the process
down, allowing you to inspect the steps of the phase
lock sequence {(pretune, acquire, and track) by
pausing at each step. The steps are indicated on the
display, along with the channel (Cl or C2) and band
nurnber (Bl through BI13).

This mode can be used with PLL PAUSE to halt the
process at any step. It can also be used with the
analog bus counter

used only with PLL DIAG mode. [CONT] indicates
that it will continuously cycle through all steps of
the phase lock sequence. [PAUSE] holds it at any step
of interest. This mode is useful for troubleshooting
phase-locked loop problems.

Accesses the service modes more menu listed below.
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Service Modes More Menu
To access this menu, press [System] [SERVICE MENU] [SERVICE MODES] [MORE].
[SAMPLER COR ON off] Toggles the sampler correction routine ON,

(SM6) for nommal operation, or OFF, for diagnosis or
adjustment purposes.
[IF GAIN AUTO] Normal operating condition and works in

conjunction with TF GAIN ON and OFF. The AlD
assembly includes a switchable attenuator section
and an amplifier that amplifies low-level 4 kHz

IF signals [for A and B inputs only). This mode
allows the Al0 IF section to automatically determine
if the attenuator should be switched in or out

The switch occurs when the A or B input signal is
approximately -30 dBm.

[IF GAIN ON] Locks out the Al0 IF attenuator sections for
checking the A10 IF gain amplifier circuits,
regardless of the amplitude of the A or B IF signal.
Switches out both the A and B attenuation circuits;
they cannot be switched independently. Be aware
that input signal levels above -30 dBm. at the
sampler input will saturate the ADC and cause
measurement  €rrors.

[IF GAIN OFF] Switches in both of the AlQ IF attenuators for
checking the A10 IF gain amplifier circuits. Small
input signals will appear noisy, and raise the
apparent noise floor of the instrument.

[SPUR TEST on OFF] (SM7) For factory use only.

[STORE EEPR on OFF] Allows you to store the correction constants that
reside in non-volatile memory (EEPROM) onto a
disk. Correction constants improve instrument
performance by compensating for specific operating
variations due to hardware limitations (refer to the
* Adjustments™ chapter). Having this information on
disk is useful as a backup, in case the constants are
lost (due to a CPU board failure). Without a disk
backup the correction constants can be regenerated
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mamually, although the procedures are more time

consuming.
[SPUR AVOID ON off]  offsets the frequency of both the A3 YIG oscillator
{SM8) and the A3 cavity oscillator to avoid spurs which

cannot otherwise be filtered out. [SPUR AVOID OFF]
allows examination of these spurs for service,

[ANALOG BUS on OFF] enables and disables the analog bus, deseribed
{ANAB) below, Use it with the analog in menu,
(a description of this menu follows).

Analog Bus
To access the analog bus, press [System] [SERVICE MENU] [ANALOG BUS ON]

Description of the Analog Bus

The analog bus is a single multiplexed line that networks 31 nodes within the
mstrument. It can be confrolled from the front pancl, or through HP-IB, to
make voltage and frequency measurements just like a voltmeter, oscilloscope, or
frequency counter. The next few paragraphs provide general information about
the structure and operation of the anmalog bus. See “Analog Bus Nodes,” for a
description of each individual node. Refer to the “Overall Block Diagram.” in
the “Start Troubleshooting™ chapter, to see where the nodes are located in the
instrument.

The analog bus consists of a source section and a receiver section. The source
can be the following:

- any one of the 31 nodes described in ** Analog Bus Nodes”
- the Al4 fractional-N VCO
- the Al4 fractional-N VCO divided down to 100 kHz

The receiver portion can be the following:

- the main ADC
- the frequency counter

When analog bus traces are displayed, frequency is the x-axis. For a linear
x-axis in time, switch to CW time mode (or sweep a single band).
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The Main ADC

The main ADC is located on the AlD digital IF assembly and makes vollage
measurements in two ranges. See “RESOLUTION", under " Analog In Menu®,

The Frequency Counter

The frequency counter is located on the Ald assembly and can count one of
three sources:

- selected analog bus node
- Al4 fractional-N VCO (FRAC N)

- Ald fractional-N VCO divided down to 100 kHz (DIV FRAC W) {frequency
range is 100 kHz to 16 MHz)

The counts are triggered by the phase lock cycle; one at each pretune, acquire,

and track for each bandswitch. (The service mode, SOURCE PLL, must be ON

for the counter to be updated at each bandswitch). The counter works in swept
modes or in CW mode It can be used in conjunction with [SERVICE MODES] for

troubleshooting phase lock and source problems.
To read the counter over HP-IB. use the command OUTPCNTR.
Notes

- The display and marker units (U) correspond to volts.

- Nodes 17 (1st IF) and 24 {2nd LO) are unreliable above 1 MHz.

- About 0 750 MHz is a typical counter reading with no AC signal present.
- Anything occurring during bandswitches is not visible,

- Fast-moving waveforms may be sensitive to sweep time.

- The analog bus input impedance is about 50K ohms.

- Waveforms up to approximately 200 Hz can be reproduced.
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Analog In Menu

Select this menu to monitor voltage and frequency nodes, using the analog bus
and internal counter, as explained below.

To switch on the analog bus and access the analog in menu, press:
SERVICE MENU ANALDG BUS ON ANALDG TN
The [RESOLUTION [LOWT]] key toggles between low and high resolution,

Resolution Maximum Signal Minimum Signal
LOW +05V -05V
HIGH +10V -0V

[AUX OUT on OFF] allows you to monitor the analog bus nodes (except nodes
1, 2, 3, 4. 9, 10, 12) with external equipment {oscilloscope,
voltmeter, etc.). To do this, connect the equipment to the
AUX INPUT BNC connector on the rear panel, and press

[AUX OUT], until [ON] is highlighted.

Caution  To prevent damage to the analyzer, first connect the signal to
the rear panel AUX INPUT, and then switch the function ON.

[COUNTIER: OFF] switches the internal counter off and removes the counter
display from the display. The counter can be switched on
with one of the next three keys. (Note: Using the counter
slows the sweep.) The counter bandwidth is 16 MHz unless
otherwise noted for a specific node.

Note OUTPCNTIR is the HP-IB command to output the counter’s
frequency data.
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[ANALOG BUS]  switches the counter to monitor the analog bus.

[FRAC NI] switches the counter to monitor the Al4 fractional-N
VCO frequency at the node shown on the “Overall Block
Diagram, " in the “Start Troubleshooting™ chapter.

[DIV FRAC Nj switches the counter to monitor the Al4 fractional-N VCO

frequency afier it has been divided down to 100 kHz for
phase locking the VCO.
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Analog Bus Nodes

The following paragraphs describe the 31 analog bus nodes. The nodes are listed
in numerical order and are grouped by assembly. Refer to the “Overall Block
Diagram™ for node locations.

A3 Source

To observe six of the eight A3 analog bus nodes {not node 5 or 8§}, perform
step A3 to set up a power sweep on the analog bus. Then follow the node
specific  instructions.

Step A3.
Press:

[Preset]
[System] [SERVICE MENU] [ANALOG BUS ON]

[Meas] [ANALOG IN]
[Format] [MORE] {REAL]

[Menu] [CW FREQ] [3] {G/n] [SWEEP TYPE MENU] [POWER SWEEP]

[Start] [-15] [x1]
[Stopl] [10] [x1]
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Node 1 Mn Pwr DAC (main power DAC)

Perform step A3 to set up a power sweep on the analog bus, Then press [Meas]
[ANALOG IN] [1] [x1] {Scale Ref] [AUTO SCALE].

Node 1 is the output of the main power DAC. [t sets the reference voltage to the

ALC loop. At normal operation, this node should read approximately -4 volts at
0 dBm with a slope of about - 150 mV/dB. This corresponds to approximately

4 volts from -15 to + 10 dBm.
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sgb262d
Figure 10-4. Analog Bus Node 1
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Node 2 Src 1VIGHz (source 1 volt per GHz)

Press the following to view analog bus node 2:

[Preset] [Start] [3] [0} [k.m]

[System] [SERVICE MENU] [ANALOG BUS ON] ~—
[Meas] [ANALOG IN] [2] [x1]

[Format] [MORE] [REAL]

[Scale Ref] [AUTO SCALE]

Node 2 measures the voltage on the internal voltage controlled oseillator. Or, in
normal operation, it should read -1V/GHz,

THL AR Hue a L REF -3 4 -Z APT U

id 2| doB g MHz
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ag6263d

Figure 10-5. Analog Bus Node 2
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Node 3 Amp Id (amplifier current)

Press the following keys to view analog node 3:

[Preset] [System] [SERVICE MENU] [ANALOG BUS ON]
[Meas] [ANALOG IN] [3] [x1]

[Format] [MORE] [REAL]
[Scale Ref] [AUTO SCALE]

Node 3 measures the current that goes to the main TF amplifier. At normal
operation this node should read about:

15 mA trom 30 kHz to 299 kHz
130 mA from 300 kHzto 3 GHz
500 mA from 3 GHz to 6 GHz

EHY W/ Fp 200 W1 REF O u Z_ 530 03 ry
] N 000 Sou ado Mz

Tf +35 52 .
1 GH1j

£
¥,

aATART 430 000 MHE =fDP B ©OD CAQ DRN MME

Figure 10-6. Analog Bus Node 3
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Node 4 Det (detects RF OUT power level)

Perform step A3, described previously, to set up a power sweep on the analog
bus, Then press [Meas] ANALOG IN [4] [xI] [Scale Ref] [AUTO SCALE].

Node 4 detects power that is coupled and detected from the RF OUT arm to the
ALC loop. Note that the voltage exponentially follows the power level inversely.
Flat segments indicate ALC saturation and should not occur between -85 dBm
and + 10 dBm.

CHL AUX  fAs S8R wii- FEF -53€ mu

[
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5g68265d
Figure 10-7. Analog Bus Node 4
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Node 5 Temp (temperature sensor)

This node registers the temperature of the cavity oscillator which must be
known for effective spur avoidance. The sensitivity is 10 mV/® C. The oscillator
changes frequency slightly as its temperature changes. This sensor indicates the
temperature so that the frequency can be predicted.

Node 6 Integ (ALC leveling integrator output)

Perform step A3 to set up a power sweep on the analog bus. Then press [Meas]
[ANALOG IN] [6] [x1] [Scale Ref] [AUTO SCALE]L

Node 6 displays the output of the summing circuit in the ALC loop. Absolute
voltage level variations are normal. When node 6 goes above 0 volts, the ALC
saturation is indicated.

CHL PUA_ He S0 mU- REF 25 U
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Figure 10-8. Analog Bus Node &
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Node 7 Log (log amplifier output detector)

Perform step A3 to set up a power sweep on the analog bus. Then press [Meas]
[ANALOG IN] [7] [x1] [Scale Ref] [AUTO SCALE].

Node 7 displays the output of a logger circuit in the ALC loop. The trace should
be a linear ramp with a slope of 33 mv/dB with approximately 0 volts at

-3 dBm. Absolute voltage level variations are normal. Flat segments indicate
ALC saturation and should not occur between -15 dBm and + 10 dBm.

The proper waveform at node 7 indicates that the circuits in the A3 source ALC
loop are normal and the source is leveled.

CHL M Fu ZAB m. FEF 8 U 2 42 343 mU
L -L A8m|

1 "Tea8 4

MARKER Z
=1 HBn

|1

START ~-15 dBn  CH 3 020 DOQ U9R MWz STOP 14. @ dBm

596267d
Figure 10-9. Analog Bus Node 7

Node 8 A3 Gnd (ground)
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A10 Digital IF

To observe the AlD analog bus nodes, perform step AID, below., Then follow the
node-specific  instructions.

Step AlO.
Press:

[Preset]
[Meas] [ANALOG IN]

[Marker]
[System] [SERVICE MENU] [ANALOG BUS ON]

[Format] [MORE] [REAL]
Node 9 +0,37 V { +0.37 V reference)

Perform step Al0, above, and then press [Meas] [ANALOG IN]

[RESOLUTION [HIGH]] [9] [x1].

Check for a flat line at approximately +H3.37 V. This 15 used as the voltage
reference in the “Analog Bus Correction Constants” adjustment procedure. The

voltage level should be the same in high and low resolution; the absolute level is
not critical.

Node 10 +2.50V (+ 2.50 V reference)
Perform step A10, above, and then press [Meas] [ANALOG IN] [RESOLUTION [LOW]]
[10] [x1][Scale Ref} [13 [x1].

Check for a flat line at approximately +2.5 V. This voltage is used in the
* Analog Bus Correction Constants” adjustment as a reference for calibrating the
analog bus low resolution circuitry.
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Node 11 Aux Input {rear panel input)

Perform step Al0 and then press [Meas] [ANALOG IN] [1][1] [x1]

This selects the rear panel AUX INPUT to drive the analog bus for voltage
and frequency measurements. [t can be used to look at test points within the
instrument, using the analyzer’s display as an oscilloscope. Connect the test
point of interest to the rear panel AUX INPUT BNC connector.

This feature can be useful if an oscilloscope is not available. Also. it can be used
for testing voltage-controlled devices by connecting the driving voltage of the
device under test (o the AUX IN connector. Look at the driving voltage on one
display channel, while displaying the S-parameter response of the test device on
the other display channel.

With [AUX OUT] switched ON, you can examine the analyzer’ s analog bus nodes

with external equipment (see [AUX OUT an OFF] under the *Analog Bus Menu”
heading). For HP-IB considerations, see “HP-IR Service Mnemomc Definitions, *
located later in this chapter.

Node 12 Al0 Gnd {(ground reference)

This node is used in the *Analog Bus Correction Constants™ adjustment as a
reference for calibrating the analog bus low and high resolution circuitry.

All Phase Lock
To observe the All analog bus nodes, perform step All, below Then follow the
node-specific instructions.

Step All.
Press:

[Preset]
[Meas] [ANALOG IN]

[Marker]
[System] [SERVICE MENU] [ANALOG]

[Format| [MORE] [REAL]
Node 13 VCO Tune 2 (not used)
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Nade 14 Vbb Ref (ECL reference voltage level)

Perform step All and then press [Meas] [ANALOG IN] [14] [x1] [Scale Ref] [.3] [x1]
[REFERENCE VALUE] [-1.29] [x1].

The trace should be a flat line across the entire operation frequency range
within 0.3 V (one division) of the reference value. Vbb Ref is used to
compensate for ECL. voltage drift.
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Figure 10-10. Analog Bus Node 14
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Node 15 Pretune (open-loop source pretune voltage)
Perform step All and then press [Meas] [ANALOG IN] [15] [x1] [Scale Ref]
[AUTOSCALE].

This node displays the source pretune signal and should look like a stair-stepped
ramp. Each step corresponds to the start of a band

A Ohr 18E7T DS 14 1a
LHL alix He i1 Ur REF 2 4

STAAT 133 000 Wz STOP B 953 AG% DOU MHr

Figure 10-11. Analog Bus Node 15
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Node 16 1V/GHz (source oscillator tuning voltage)

Perform step All and then press [Meas] [ANALOG IN] [16] {x1] [Scale Ref]
[AUTOSCALE].

This node displays the tuning voltage ramp used to tune the source oscillator.
You should see a voltage ramp like the one shown in Figure 10-12. If this
waveform is correct, you can be confident that the All phase lock assembly,
the A3 source assembly, the A13/A14 fractional-N assemblies, and the A7 pulse
gererator are working correctly and the instrument is phase locked. If you see
anything else, refer to the “Source Troubleshooting™ chapter.
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Figure 10-12, Analog Bus Node 16
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Node 17 1st IF ([F used for phase lock)

Perform step All and then press [Meas] [ANALOG IN] [17] [x1]
[COUNTER: ANALOG BUS] [Menu] [CW FREQ].

Vary the frequency and compare the results to the table below.

Entered Frequency | Connter Reading
0.2 to 15.099 MHz same as entered

16 MHz to 3 GHz 1 MHz

This node displays the IF frequency (see nodel7) as it enters the All phase lock
assembly via the A4 R sampler assembly, This signal comes from the R sampler
output and is used to phase lock the source

CHi AU e 2HE ol REF B U
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Figure 10-13. Counter Readout Location
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Node 18 IF Det 2N (IF on All phase lock after 3 MHz filter)

Perform step All and then press [Meas] [ANALOG IN] [18] [x1] [Stop] [20] [M/p]
[Scale Ref] [AUTOSCALE].

This node detects the IF within the low pass filter/limiter. The filter is used
dunng the track and sweep sequences but never in band 1 (3.3 to 16 MHz). The
low level (about -1.7 V) means IF is in the passband of the filter. This node can
be used with the FRAC N TUNE and SRC TUNE service modes.

CHL Ax Ra 290 mU- SEF -1 2 U 1 -1 658 U
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596272d
Figure 10-14. Analog Bus Node 18

Node 19 IF Det 2W (IF after 16 MHz filter)
Perform step All and then press [Meas] [ANALOG IN] [19] [x1] [Menu] [Stop] [20] [x1]
[Scale Ref] [.2] [x1] [REFERENCE VALUE] [-1.2] [x1].

This node detects 1F after the 16 MHz filter/limiter. The filter is used during

pretune and acquire, but not in band 1. Normal state is a flat line at about
-17 v,
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Node 20 IF Det 1 (IF after 30 MHz filter)

Perform step All and then press [Meas] [ANALOG IN] [20] [x1] [Scale Ref] [0.3] [x1]

[REFERENCE VALUE] [-1.29] [x1].

The trace should be a flat line across the entire frequency band at least 0.5 V
greater than VYbb (node 14). The correct trace indicates the presence of IF after
the first 30 MHz filter/lirmiter.
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Figure 10-15. Analog Bus Node 20

Al2 Reference

Te observe the Al2 analog bus nodes perform step Al2, below. Then follow the
node-specific  instructions.

Step Al2.
Press:

[Preset]
[Meas] [ANALOG IN]

[Marker]
[System] [SERVICE MENU] [ANALOG BUS ON]

[Format] [MORE] [REAL]
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Node 21 100 kHz (100 kHz reference frequency)

Perform step Al2 and then press [Meas] [ANALOG IN] [21] [x1]

[COUNTER: ANALOG BUS]. This node counts the Al2 100 kHz reference
signal that is used on Al3 (the fractional-N analog assembly) as a reference
frequency for the phase detector.

Node 22 Al2 Gnd 1 (ground)

Node 23 VCO Tune (Al2 VCO tuning voltage)

Perform Step Al2 and then press [Start] [11] IM/pl ISTOP] [211 IM/] [Meas)
[ANALOG IN] [23] [x1] [Marker] [Scale Ref] [AUTO SCALE].

The trace should show a voltage step as shown in Figure 10-16, At normal
operation, the left half trace should be §} +1000 mV and the right half trace
should be 100 to 200 mV higher (that is, one to two divisions). If the trace does
not appear as shown in Figure 10-16. refer to the “High/Low Band Transition
Adjustment” in the “Adjustments and Correction Constants” chapter,
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Figure 10-16. Analog Bus Node 23
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Node 24 2nd LO

Perform step Al2 and then press [Meas] [ANALOG IN] [24] [x1]
[COUNTER: ANALOG BUS] [Menu] [CW FREQ].
This node counts the 2nd LO used by the sampler/mixer assernblies to produce

the 2nd IF of 4 kHz. As you vary the frequency, the counter reading should
change to values very close to those indicated below:

Frequency Entered Counter Reading
0.08 to } MHz frequency entered +4 kHz

1 to 16 MHz not accurate

16 to 3,000 MHz |9B6 kHz

Node 25 PL Ref (phase lock reference)
Perform step Al2 and then press [Meas] [ANALOG IN] [25] [x1]
[COUNTER: ANALOG BUS] [Menu] [CW FREQ].

This node counts the reference signal used by the phase comparator circuit on
the All phase lock assembly. As you vary the frequency, the counter reading
should change as indicated below:

Frequency Entered | Counter Reading
0.3to 1 MHz frequency entered

1to 16 MHz not accurate

16 to 3,000 MHz 1 MHz
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Node 26 Ext Ref (rear panel external reference input)
Perform step Al12 and then press [Meas] [ANALOG IN] [26] [x1]

The voltage level of this node indicates whether an external reference timebase
is being used;

- No external reference: about -0.9 V
- With external reference: about -0.6 V.

Node 27 VCXO Tune (40 MHz VCXO tuning voltage)

Perform step A12 and then press [Meas] [ANALOG IN] [27] [x1} [Marker Fctn].
[MARKER —REFERENCE].

This node displays the voltage used to fine tune the Al2 reference VCXO to

40 MHz. You should see a flat line at some voltage level (the actual voltage level
varies from instrument to instrument), Anything other than a flat line indicates

that the VCXO is tuning to different frequencies. Refer to the “Frequency
Accuracy” adjustment procedure.

Node 238 Al2 Gnd 2 {Ground reference)

Al4 Fractional-N (Digital)
To observe the Ald analog bus nodes perform step Al4, below. Then follow the
node-specific instructions.

Step Al4.
Press:

[Preset]
[Meas] [ANALOG IN]

[System] [SERVICE MENU] [ANALOG BUS ON]
[Format] [MORE] [REAL]
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Node 29 FN VCO Tun (Al4 FN VCO tuning voltage|

Perform step A L4 and then press [Meas] [ANALOG IN] [29] [x1] [Scale Ref]
[AUTOSCALE].

Observe the Al4 FN VCO tuning voltage. If the A13 and Ald assemblies are
functioning correctly and the VCO is phase locked, the trace should look like
Figure [0-17. Any other waveform indicates that the FN VCO is not phase
locked. The vertical lines in the trace indicate the band crossings. (The counter
can also be enabled to count the VCO frequency in CW mode )
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Figure 10-17. Analog Bus Node 29
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Node 30 FN VCO Det (Al4 VCO detector)

Perform step Ald and then press [Meas] [ANALOG IN] [30] [x1]
[RESOLUTION [HIGH]] [Scale Ref] [50] [k/m].

See whether the FN VCO is oscillating. The trace should resemble Figure 10-18.
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Figure 10-18. Analog Bus Node 30

Node 31 Count Gate (analog bus counter gate)
Perform step Al4 and then press [Meas] [ANALOG IN] [31] [x1LI[Scale Ref] [2] [x1].

You should see a flat line at +5 V across the operating frequency range. The
counter gate activity occurs during bandswitches, and therefore is not visible
on the analog bus. To view the bandswitch activity, look at this node on an
oscilloscope, using [AUX OUT ON] Refer to [AUX OUT on OFF] under the Analog
Bus Menu heading,
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PEEK/POKE Menu

To access this menu, press [System] [SERVICE MENU] [PEEK/POKE].

[PEEK/POKE]

allows you to edit the content of one or more
memory addresses. The keys are described below.

Caution The PEEK/POKE capability is intended for service use only.

[PEEK/POKE ADDRESS}
(PEEL[D])

[PEEK] (PEEK)
[POKE] (POKE[D|)

[RESET MEMORY]

accesses any memory address and shows it in the
active entry area of the display. Use the front panel
knob. entry keys, or step keys to enter the memory
address of interest

displays the data at the accessed memory address.

allows you to change the data at the memory
address accessed by the [PEEK/POKE ADDRESS]

softkey. Use the front panel knob, entry keys, or
step keys to change the data. The A9CC switch
must be in the “ALTER™ position in order to poke.

resets or clears the memory where instrument states
are stored. b do this, press [RESET MEMORY] [Preset].
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Firmware Revision Softkey

Press [System] [SERVICE MENU] [FIRMWARE REVISION] to display the current
firmware revision information. The number and implementation date appear
in the active entry area of the display as shown in Figure 10-19 below. The
analyzer's serial number and installed options are also displaved. Another way
to display the firmware revision information is to cycle the line power.

CH1 S11  log MAG 10 dB/ REF 0 dB

HP8753E BY.10 July 15, 2007

SER.NO 3322 OPFTIONS:{1D5 25 one

A AN T
MYAR V / \'( AR

START 030 000 MHz STOP 6 000.000 000 MHz

dg6ize

Figure 10-19. Location of Firmware Revision Information on Display
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HP-IB Service Mnemonic Definitions

All service routing keystrokes can be made through HP-IB in one of the
following approaches:

- sending equivalent remote HP-IB commands. {(Mnemonics have been
documented previously with the corresponding keystroke.)

- invoking the System Menu (MENUSYST) and using the analyzer mnemonic
(SOFTn}, where “n" represents the softkey number. (Softkeys are
numbered [ to 8 from top to bottom.)

An HP-IB overview is provided in the “Compatible Peripherals™ chapter in
the Userk Guide. HP-IB programming information is also provided in the
Programming Guide.

Invoking Tests Remotely

Many tests require a response to the displayed prompts. Since bit | of the Event
Status Register B is set (bit 1 = service routine waiting) any time a service
routine prompts the user for an expected response, you can send an appropriate
response using one of the following techniques:

- Read event status register B to reset the bit.

- Enable bit 1 to interrupt (ESNB[D]). See “Status Reporting™ in the
Programming Guide.

- Respond to the prompt with a TESRn command (see Tests Menu, at the
beginning of this chapter).

Symbol Conventions

[1 An optional operand

D A numerical operand

<> A necessary appendage

| An either/or choice in appendages
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Analog Bus Codes

ANAI[D]

OUTPCNTR
OUTPERRO

OUTPTESS

TST?

Measures and displays the analog input. The preset state

(nput to the analog bus is the rear panel AUX IN. The other

30 nodes may be selected with [D] only if the ABUS is
enabled (ANABon)

Qutputs the counter’s frequency data.

Reads any prompt message sent to the error queue by a
service routine.

Outputs the integer status of the test most recently
executed. Status codes are those listed under “TST?.

Executes the power-on self test {internal test 1) and

outputs an integer test status. Status codes are as follows:

(= pass

1 = fail

2 = in progress
3 = not available
4 = not done

5 = done

Service Key Menus and Error Messages
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Error Messages

This section contains an alphabetical list of the error messages that pertain to
servicing the analyzer. The information in the list includes explanations of the
displayed messages and suggestion to help solve the problem.

Note The error messages that pertain to measurement applications
are included in the HP 8733F Network Anahzer Users Guide.

BATTERY FAILED. STATE MEMORY CLEARED

Error Number The battery protection of the non-volatile SRAM memory has
183 failed. The SRAM memory has been cleared. Refer to the
*Assembly Replacement and Post-Repair Procedures™ chapter
for battery replacement instructions. See the *“Preset State and
Memory Allocation, " chapter in the /P 8753E Network Anah:zer
Users Guide for more information about the SRAM memory,

BATTERY LOW! STORE SAVE REGS TO DISK

Error Number The battery protection of the non-volatile SRAM memory is in

184 danger of failing., If thus occurs, all of the instrument state
registers stored in SRAM memory will be lost. Save these states
to a disk and refer to the “Assembly Replacement and
Post-Repair Procedures™ chapter for battery replacement
instructions. See the “Preset State and Memory Allocation.”
chapter in the HP 8733E Network Analycer Users Gude for
more information about the SRAM memory.

CALIBRATION ABORTED

Ermor Number You have changed the active channel during a calibration so the
74 calibration in progress was terminated. Make sure the
appropriate chamnel is active and restart the calibration,
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CALIBRATION REQUIRED

Error Number A calibration set could not be found that matched the current
63 stimulus state or measurement parameter. You will have to
perform a new calibration.

CORRECTION CONSTANTS NOT STORED

Error Number A store operation to the EEPROM was not successful. You must

3 change the position of the jumper on the A9 CPU assembly.
Refer to the *A9 CC Jumper Position Procedure™ in the
*Adjustments and Correction Constants™ chapter.

CORRECTION TURNED OFF

Error Number Critical parameters in your current instrument state do not
66 match the parameters for the calibration set, therefore
correction has been tumned off, The critical instrument state

parameters are sweep type, start frequency, frequency span,

and number of points.

CURRENT PARAMETER NOT IN CAL SET

Error Number Correction is not valid for your selected measurement
64 parameter. Either change the measurement parameters or
perform a new calibration.

DEADLOCK

Error Number A fatal firmware error occurred before instrument preset
111 compteted.
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DEVICE: not on, not connect, wrong addrs

Error Number The device at the selected address cannot be accessed by the
119 analyzer. Verify that the device is switched on, and check the
HP-IB connection between the analyzer and the device. Ensure
that the device address recognized by the analyzer matches the
HP-IB address set on the device itself.

DISK HARDWARE PROBLEM

FError Mumber The disk drive is not responding correctly. Refer to the disk
39 drive operating manual.

DISK MESSAGE LENGTH ERROR

Error Number The analyzer and the external disk drive aren’t communicating
190 properly. Check the HP-IB connection and then try substituting
another disk drive to isolate the problem instrument.

DISK: not on, not connected, wrong addrs

Error Number The disk cannot be accessed by the analyzer. Venfy power to
38 the disk drive, and check the HP-IB connection between the
analyzer and the disk drive. Ensure that the disk drive address

recognized by the analyzer matches the HP-IB address set on
the disk drive itself.
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DISK READ/WRITE ERROR

Error Number There may be a problem with your disk. Try a new floppy disk.
189 If a new floppy disk does not eliminate the error, suspect
hardware problems.

INITIALIZATION FAILED

Error Number The disk initialization failed, probably because the disk is
47 damaged.

INSUFFICIENT MEMORY, PWR MTR CAL OFF

Error Number There is not enough memory space for the power meter
154 calibration array. Increase the available memory by clearing cone
or more save/recall registers, or by reducing the number of
points.

NO CALIBRATION CURRENTLY IN PROGRESS

Error Number The [RESUME CAL SEQUENCE] softkey is not valid unless a
69 calibration is already in progress. Start a new calibration,

NOT ENOUGH SPACE ON DISK FOR STORE

Error Number The store operation will overflow the avaitable disk space.
44 Insert a new disk or purge files to create free disk space.
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NO FILE(S) FOUND ON DISK

Error Number No files of the type created by an analyzer store operation wete
45 found on the disk. If you requested a specific file title, that file
was not found on the disk.

NO IF FOUND: CHECK R INPUT LEVEL
Error Number The first IF signal was not detected during pretune. Check the

5 front panel R channel jumper. If there is no visible problem
with the jumper, refer to the “Source Troubleshooting™ chapter.

NO PHASE LOCK: CHECK R INPUT LEVEL

FError Number The first TF signal was detected at pretune, but phase lock could
7 not be acquired. Refer to the “Source Troubleshooting™ chapter.

NO SPACE FOR NEW CAL. CLEAR REGISTERS

Error Nummber You cannot store a calibration set due to msufficient memory.

70 You can free more memory by clearing a saved instrument state
from an internal register (which may also delete an associated
calibration set, if all the instrument states using the calibration
kit have been deleted.) You can store the saved instrument state
and calibration set to a disk before clearing them. After deleting
the instrument states, press [Preset] to run the memory packer
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NOT ALLOWED DURING POWER METER CAL

Error Number When the analyzer is performing a power meter calibration, the

198 HP-IB bus 1s unavailable for other functions such as printing or
plotting.

OVERLOAD ON INPUT A, POWER REDUCED

Error Number See error number 57.
58

OVERLOAD ON INPUT B, POWER REDUCED

Error Number See error number 57.
59

OVERLOAD ON INPUT R, POWER REDUCED

Error Number You have exceeded approximately + 14 dBm at one of the test
57 ports. The RF output power is automatically reduced to
-85 dBm. The annotation P} appears in the left margin of the
display to indicate that the power trip function has been
activated. When this occurs, reset the power to a lower level,
then toggle the [SOURCE PWR on OFF] softkey to switch on the
power again,

PARALLEL PORT NOT AVAILABLE FOR GPIO

Error Number You have defined the parallel port as COPY for sequencing in
165 the HP-IB menu. Te access the parallel port for general purpose
/O (GPIO), set the selection to [GPIO].
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PARALLEL PORT NOT AVAILABLE FOR COPY
Error Number You have defined the parallel port as general purpose I/0 (GPIO)

167 for sequencing. The definition was made under the [Local] key
menus. To access the parallel port for copy, set the selection to
[PARALLEL [COPY]I.
PHASE LOCK CAL FAILED

Error Number An internal phase lock calibration routine is automatically
4 executed at power-on, preset, and any time a loss of phase lock
is detected. This message indicates that phase lock calibration
was initiated and the first IF detected, but a problem prevented
the calibration from completing successtully. Refer to Chapter
3, “Adjustments and Correction Constants™ and execute pretune
correction (test 48),

This message may appear if you connect a mixer between the
RF output and R input before tuming on frequency offset mode.
Ignore it: it will go away when you tumm on frequency offset.
This message may also appear if you turmn on frequency offset
mode before you define the offset.

PHASE LOCK LOST

Error Number Phase lock was acquired but then lost. Refer to the “Source
g Troubleshooting™ chapter,
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POSSIBLE FALSE LOCK

Error Number Phase lock has been achieved, but the source may be phase
6 locked to the wrong harmonic of the synthesizer, Perform the
source pretune correction routine documented in the
“Adjustments and Correction Constants™ chapter.

POWER METER INVALID

Error Number The power meter indicates an out-of-range condition, Checek the
116 test setup.

POWER METER NOT SETTLED

Error Number Sequential power meter readings are not consistent. Verify that
118 the equipment is set up correctly. If so, preset the instrument
and restart the operation,

POWER SUPPLY HOT!

Error Number The temperature sensors on the A8 post-regulator assembly
2l have detected an over-temperature condition. The power
supplies regulated on the post-regulator have been shut down.
Refer to the “Power Supply Troubleshooting™ chapter.

POWER SUPPLY SHUT DOWN!

Error Number One or more supplies on the A8 post-regulator asscmbly have
n been shut down due to an over-current, over-voltage, or
under-voltage condition. Refer to the “Power Supply
Troubleshooting™ chapter.
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POWER UNLEVELED

Errot Number There is either a hardware failure in the source or you have
179 attempted to set the power level too high. Check to see if the
power level you set is within specifications. If it is, refer to the
“Source Troubleshooting” chapter. You will only receive this
message over the HP-IB. On the analyzer, P? is displayed.

PRINTER: error

Error Number The parallel port printer is malfunctioning. The analyzer cannot
175 complete the copy function.

PRINTER: not handshaking

Error Number The printer at the parallel port is not responding.
177

PRINTER: not on, not connected, wrong addrs

Error Number The printer does not respond to control. Verify power to the
24 printer, and check the HP-IB connection between the analyzer
and the printer. Ensure that the printer address recognized by
the analyzer matches the HP-[B address set on the printer itself.

PROBE POWER SHUT DOWN!

Error Number The analyzer biasing supplies to the HP 85024A external probe
23 are shut down due to excessive current Troubleshoot the
probe, and refer to the “Power Supply Troubleshooting™ chapter.
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PWR MTR: NOT ON/CONNECTED OR WRONG ADDRS

Error Number The power meter cannot be accessed by the analyzer. Verify

117

that the power meter address and model number set in the
analyzer match the address and model number of the actual
poOwer meter.

SAVE FAILED. INSUFFICIENT MEMORY

Error Number You cannot store an instrument state in an internal register due

151

to insufficient memory. Increase the available memory by
clearing one or more save/recall registers and pressing [Preset] or
by stoning files to a disk.

SELF TEST #n FAILED

Service Error
Number 112

Internal test #n has failed Several internal test routines are
executed at instrument preset. The analyzer reports the first
failure detected. Refer to the internal tests and the
self-diagnose feature descriptions eatlier in this chapter.

SOURCE POWER TURNED OFF, RESET UNDER POWER MENU

Information
Message

You have exveeded the maximum power level at one of the
inputs and power has been automatically reduced. The
annotation PJ} indicates that power trip has been activated.

When this occurs, reset the power and then press [Menu] [POWER]

[SOURCE PWR on OFF), to switch on the power. This message
follows error numbers 57, 38, and 59.
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SWEEP MODE CHANGED TO CW TIME SWEEP

Error Number [f you select external source auto or manualinstrumentmode
187 and you do not also select CW mode, the analyzer is
automatically switched to CW.

TEST ABORTED

Error Number You have prematurely stopped a service test.
113

TROUBLE! CHECK SETUP AND START OVER

Service Error Your equipment setup for the adjustment procedure in progress
Number 115 is not correct. Check the setup diagram and instructions in the
* Adjustments and Correction Constants™ chapter. Start the

procedure again.

WRONG DISK FORMAT, INITIALIZE DISK

Error Number You have attempted to store, load, or read file titles, but your
77 disk format does not conform to the Logical Interchange Format
(LIF). You must 1nitialize the disk before reading or writing to it.
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Error Terms

The analyzer generates and stores factors in internal arrays when a
measurement error-correction (measurement calibration) is performed. These
factors are known by the following terms:

- €rror terms
- E-terms
- measurement cahbration coefficients

The analyzer creates error terms by measuring well-defined calibration devices
over the frequency range of interest and comparing the measured data with the
ideal model for the devices. The differences represent systematic {repeatable)
errors of the analyzer system, The resulting calibration coefficients are good
representations of the systematic errur sources For details on the various levels
of ecrror-comrection, refer to the “Optimizing Measurement Results™ chapter of
the HP 8753E Network Analyzer Usert Guide For details on the theory of
error-correction, refer to the “Application and Operation Concepts” chapter of
the HP 8733E Nenwork Anafvoer User§ Guide.

Error Terms Can Also Serve a Diagnostic Purpose

Specific parts of the analyzer and its accessories directly contribute to the
magnitude and shape of the error terms. Since we know this correlation and we
know what typical error terms look like, we can examine error terms to monitor
system performance (preventive maintenance) or to identify faulty compeonents
in the system ({troubleshooting).

- Preventive Maintenance: A stable, repeatable system should generate
repeatable error terms over long time intervals, for example, six months.
If you make a hardcopy record (print or plot) of the error terms, yOu can
periodically compare current error terms with the record. A sudden shuft in
error terms reflects a sudden shift in systematic errors. and may indicate
the need for further troubleshooting. A long-term trend often reflects drift,
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connector and cable wear, or gradual degradation, indicating the need for
further investigation and preventive maintenance. Yet, the system may still
conform to specifications. The cure is often as simple as cleaning and gaging
connectors or inspecting cables,

- Troubleshooting: [f a subtle failure or mild performance problem is
suspected, the magnitude of the error terms should be compared against
values generated previously with the same instrument and calibration Kit.
This comparison will produce the most precise view of the problem.

However, if previously generated values are not available, compare the
current values to the typical values listed in Table 11-2, and shown graphically
on the plots in this chapter. It the magnitude exceeds its limit, inspect the
corresponding system component. If the condition causes system verification
to fail, replace the component.

Consider the following while troubleshooting:

- All parts of the system, including cables and calibration devices, can
contribute to systematic errors and impact the error terms.

- Comnectors must be clean, gaged, and within specification for error term
analysis to be meaningful.

- Avoid unnecessary bending and flexing of the cables following measurement
calibration, minimizing cable instability ermrors.

- Use good connection techniques during the measurement calibration™
The connector interface must be repeatable. Refer to the “Principles
of Microwave Connector Care” section i the “Service Equipment and
Analyzer Options™ chapter for information on connection techniques and on
cleaning and pgaging comnnectors,

~ Use error term analysis to troubleshoot minor, subtle performance problems.
Refer to the *“Start Troubleshooting Here™ chapter if a blatant failure or
gross measurement error is evident.

- It is often worthwhile to perform the procedure twice (using two distinct
measurement calibrations) to establish the degree of repeatability If the
results do not seem repeatable, check all connectors and cables.
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Full Two-Port Error-Correction Procedure

Note

This 15 the most accurate error-correction procedure. Since the

analyzer takes both forward and reverse sweeps, this procedure

takes more time than the other correction procedures,

ta

. Set any measurement parameters that you want for the device

measurement: power, format, number of points, IF bandwidth.

. To access the measurement correction menus, press:

[Cal]

. If your calibration kit is different than the kit specified under the

[CALKIT [ ] ] softkey, press:

[CAL KIT] [SELECT CAL KIT] {select your type of kit)
[RETURN]

. To select the correction type, press:

[CALIBRATE MENU] [FULL 2-PORT] [REFLECTION}

. Connect a shielded open circuit to PORT 1.
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FOR ISOLATION FOR TRANSMISSION FOR REFLECTION

HP 8753E HP B753E HP 875)E
NETWORK ANALYZER NETWORK ANALYZER NETWORK-ANALYZER

PORT 1 PORT 2
CABLE aPi-7

CcABLE BUINGH
+ 24 G 24 NcH * TN

2 ,

Elj REFERENCE
i TEST
:-.—I&_ﬁ r..--"-—-\ PORT 2
Loan LOAD ] 1 N '

OPEN HORT LOAD OPEM SHORT LOAD
* DIRECT CONNECTION sgb5ie

Figure 11-1. Standard Connections for Full Two-Port Error-Correction
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6. To measure the standard, when the displayed trace has settled, press:

[FORWARD: OPEN]

The analyzer underlines the [OPEN] softkey after it measures the standard.

7. Disconnect the open, and connect a short circuit to PORT 1,
To measure the device, when the displayed trace has settled, press:
[FORWARD: SHORT]

The analyzer underlines the [SHORT) softkey after it measures the standard.

9. Disconnect the short, and connect an impedance-matched load to PORT 1.
10. To measure the standard, when the displayed trace has settled, press:
[FORWARD: LOAD]

The analyzer underlines the [LOAD] sofikey after it measures the standard

11. Repeat the open-short-load measurements descried above, but connect the
devices in turn to PORT 2, and use the [REVERSE: OPEN], [REVERSE: SHORT],
and [REVERSE: LOAD] softkeys

12. To compute the reflection correction coefficients, press:
[STANDARDS DONE]

13 To start the transmission portion of the correction, press: [TRANSMISSION].

(4. Make a “through”™ connection between the points where you will connect
your device under test as shown in Figure 11-1.

Note Include any adapters or cables that you will have in the device
measurement. That is, connect the standard device where you
will connect your device under test
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Note The through in most calibration kits is defined with zero length.
The correction will not work properly if a non-zero length
through is used, unless the calibration kit is meodified to change
the defined through to the length used. This is important for
measurements of non-insertable devices (devices having ports
that are both male or both temale). The modified calibration kit
must be saved as the user calibration kit, and the [USER KIT]
must be selected before the calibration is started.

15. To measure the standard, when the trace has settled, press:

[DO BOTH FWD+REV]

The analyzer undetlines the softkey label after it makes each measurement.
16. Press [ISOLATION] and select from the following two options:

- If you will be measuring devices with a dynamic range less than 90 dB,
press:

[OMIT ISOLATION] [ISOLATION DONE].

- If you will be measuring devices with a dynamic range greater than
90 dB, follow these steps:

a. Connect impedance-matched loads to PORT 1 and PORT 2.

Note If you will be measuring highly reflective devices, such as filters,
use the test device, connected to the reference plane and
terminated with a load, for the 1solation standard.

b. Activate at least four times more averages than desired during the
device measurement.

¢. Press [Cal] [RESUME CAL SEQUENCE] [FWD ISOL'N ISOL'N STD]
[REV 1SOL'N ISOL'N STD] [ISOLATION DONE].

d. Retum the averaging fo the original state of (he measurement, and
press [Cal] [RESUME CAL] [SEQUENCE] .

17. To compute the error coefficients, press:

[DONE 2-PORT CAL]
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The analyzer displays the corrected measurement trace. The analyzer
also shows the notation Cor at the lett of the screen, indicating that
error-correction is on,

Note You can save or store the measurement correction to use for
later measurements. Use the menus under [Save/Recall], or refer
to “Printing, Ploting. and Saving Measurement Results™ located
inthe HP 8753E Network Analyzer Users Guide for procedures.

18. This completes the full two-port correction procedure. You can connect and
measure your device under test.

Table 11-1. Calibration Coefficient Terms and Tests

Calibration Cailbration Type Test
Coefficlent Number
Response Response 1-port 2-:»1::1'!:t
and Isolation*

1 Ep or Ep Ex (Ep) Ep Epr a2
2 Er (Ep) E; Esp 83
3 Eq Exp 34
4 Eyp 35
& ELp 36
6 BErp ar
7 Epr 33
8 Ezp 32
] Epp 40
10 ExR 41
i1 ELp 42
12 Erg 43

NOTES:

Meammg of first subscript: D-directivity; S-source match; R-reflection tracking, X=crosstalk,

L=load match; T= transmissipn tracking.

Mleaning of second subscript F=forward; R-reverse.

* Response and lIsolation cal yields: Ex or Ex of a fransmission parameter (83, 812)or EporEg if a

reflection parameter (87}, 833).

TOne-path. 2-port cal duplicates arrays I to 6 in arrays 7 to 12
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Error Term Inspection

Note If the correction is not active, press [Cal] [CORRECTION ON].

2%

th

. Press [System] [SERVICE MENU] [TESTS] [32] [xI] [EXECUTE TEST].

The analyzer copies the first calibration measurement ftrace for the selected
error term into memory and then displays it. Table 11-2 lists the test
numbers.

. Press [Scale Ref] and adjust the scale and reference to study the error term

trace.

. Press [Marker Fctn] and use the marker functions to determine the error term

magnitude,

Compare the displayed measurement trace to the trace shown in the
following “Etror Term descriptions™ section, and to previously measured
data. If data is not available from previous measurements, refer to the
typical uncorrected performance specifications listed in Table 11-2.

. Make a hardcopy of the measurement results:

a. Connect a printing or plotting peripheral to the analyzer.

b. Press [Local] [SYSTEM CONTROLLER] [SET ADDRESSES] and select the
appropriate peripheral to verify that the HP-IB address is set comrectly on
the analyzer.

c. Press [Save/Recall] and then choose either [PRINT] or [PLOT].

d. Press [Display] [MORE] [TITLE] and title each data trace so that you can
identify it later.

For detailed inforrnation on creating hardeopies, refer to “Printing,
Plotting, and Saving Measurement Results™ in the HP 8753E Network
Analyzer Users Guide
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If Error Terms Seem Worse than Typical Values

1. Perform a system verification to verify that the system still conforms to
specifications.

2. If systern verification fails, refer to ~Start Troubleshooting Here."

Uncorrected Performance

The following table shows typical performance without error-cotrection. RF

cables are not used except as noted. Related error terms should be within these

values.
Table 11-2. Uncorrected System Performance
Frequency Renge (GHz)
0.0003 to 3.0 3.0 to 8.0
DHrectivity 30 dB 25 dB
Source Malch 16 4B 1448
Load Match 16 dB 14 0B
Reflection Tracking* +1.6dB t0.5 dB, -2.6 dB
Transmission Tracking* +1.6 dB + 0.5 dB, -2,5 dB
Crosetalic 99 dB 80 4B
* Deviation from nominal trace across the frequency range.
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Error Term Descriptions

The error term descriptions in this section include the following information:

- significance of each error term
- typical results following a full 2-port error-correction
- guidelines to interpret each error term

The same description applies to both the forward (F) and reverse (R} terms
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Directivity (EDF and EDR)

Description

Directivity is a measure of any detected power that is reflected when a load
is attached to the test port These are the uncorrected forward and reverse
directivity error terms of the system. The directivity error of the test port
is determined by measuring the reflection {S11, 822) of the load during the
error-correction procedure

Significant System Components

- load used in the error-correction (calibration)
- test port connectors
- test port cables

Affected Measurements

Low reflection device measurements are most affected by directivity errors.

kL nLn log MAG L3 o8- REF D aP « —23 0E? 4B CHL ™EM lag MAS 18 dB- REF B dBb Al -27 375 48

EDF CPLF CREMCE JEGT PPRT Zf BEL] IS8 MHE| . EDF tREFERENEE WEET PERT 1 4| ©3@ ¢85 BS8 MHz|
PRn

L]
PRR

Car

Figure 11-2. Typical EDF/EDR without and with Cables
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Source Match (ESF and ESR)

Description

Source match is a measure of test port connector match, as well as the match
between all components from the source to the test port. These are the forward

and reverse uncorrected source match terms of the driven port.

Significant System Components

load calibration kit device
open calibration kit device
short calibration kit device
bridge

test port connectors

® bias tees

® step attenuator

m transfer switch

m test port cables

Affected Measurements

Reflection and transmission measurements of highly reflective devices are most
affected by source match errors

Chl PMEM 199 PHG 18 OB+ HEF @ dA i =l6 ?HR oH CHI MERM 1ag MAG 1B gh- REF @ 48 1l -16 Bi. 48

- E8F EREHGE JCST PBRT 1 I sze g10 ﬁi THx [€5F (FEFEREMCE WEST PPRT 2 3932 91a 358 MHr)
P Fan
Car Car
hig Hig

X Yo d
= "V’ if
i A &{%f WWM'!“VW F%\M” MR \ \ru ! |

sg83ss

Figure 11-3. Typical ESF/ESR without and with Cables

1112 Error Terms




Reflection Tracking (ERF and ERR)

Description

Reflectian tracking is the difference between the frequency response of the
reference path (R path} and the frequency response of the reflection test path
{A ot B input path).

Significant System Components

- open calibration kit device

- short calibration kit device

- R signal path if large variation in both ERF and ERR
- A or B input paths it only one term is affected

Affected Measurements

All reflection measurements (high or low retumn loss) are aftected by the
reflection tracking errors.

CHI HEH _ iog nRG L dB. REF & 4B i - 9953 48 CHi ZEF  1og rAG L HB- REF @ af 1 -2 212 dB
. [ TREFEPENCE TBT PRRM 1 S 282 FB5 GaE M o |[FR tREFoRfnce qEST PpRT 2 5[ 26@ QB3 6B M
PR PAm
Ca- Car
Hid Hid
. A
IV AL A L )
_. n
Wi LA 2[*
STHAT 030 BER MHc STOF B QDO.200 Q4T MHz START 030 DO MHz STOF 6 000000 GUO  MHz
55634%

Figure 11-4. Typical ERF/ERR without and with Cables
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Isolation (Crosstalk, EXF and EXR)

Description

Isolation is a measure of the leakage between the test ports and the signal
paths. The isolation error terms are characterized by teasuring transmission
(521, S12) with loads attached to both ports during the error-correction
procedure. Since these terms are low mn magnitude, they are usually noisy
{not very repeatable). The error term magnitude changes dramatically with
IF bandwidth: a 10 Hz IF bandwidth must be used in order to lower the noise
floor beyond the crosstalk specification. Using averaging will also reduce the
peak-to-peak noise in this emor term.

Significant System Components

- sampler crosstalk

Affected Measurements

Transmission measurements, (primarily where the measured signal level is very
low), are affected by isolation errors. For example, transmission measurements

where the insertion loss of the device under test is large,
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Figure 11-5.
Typical EXF/EXR with 10 Hz Bandwidth and with 3 kHz Bandwidth
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Load Match {ELF and ELR}

Description

Load match is a measure of the impedance match of the test port that
terminates the output of a Z-port device. Load match etror terms are
characterized by measuring the reflection (S11, 522) responses of a “through”
configuration during the calibration procedure.

Significant System Components

- “through” cable
- cable connectors
- test port connectors

Affected Measurements

All transmission and reflection measurements of a low insertion loss two-port
devices are most affected by load match errors. Transmission measurements of
lossy devices are also affected.
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Figure 11-6. Typical ELF/ELR
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Transmission Tracking (ETF and ETR)

Deseription

Transmission tracking is the difference between the frequency respomse of the
reference path (including R input} and the transmission test path (including

A or B input) while measuring transmission. The response of the test port cables
is included. These terms are characterized by measuring the transmission (821,
S12) of the “through™ configuration during the error-correction procedure,

Significant System Components

- R signal path (if both ETT and ETR are bad)
- A or B input paths

- “through™ cable

Affected Measurements

All transmission measurements are affected by transmission tracking errors.
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Theory of Operation

This chapter is divided into two major sections:

- "How the HP 8753E Works"™ gives a general description of the HP 8753E
network analyzer operation.

- "A Close Look at the Analyzer's Functional Groups™ provides more detailed
operating theory for each of the analyzer’s functional groups.

How the HP 8753E Works

Network analyzers measure the reflection and transmission characteristics of
devices and networks. A network analyzer test system consists of the following:

= source

- signal-separation devices
- receiver

- display

The analyzer applies a signal that is either transmitted through the device under
test, or reflected from its input, and then compares it with the incident signal
generated by the swept RF source. The signals are then applied to a receiver for
measurement, signal processing, and display.

The HP 8753E wvector network analyzer integrates a high resolution synthesized
RF source, test set, and a dual channel three-input receiver to measure and
display magnitude, phase, and group delay of transmitted and reflected power.
The HP 8753E Option 010 has the additional capability of transforming
measured data from the trequency domain to the time domain. Figure 12-1

is a simplified block diagram of the network analyzer system. A detaled

block diagram of the analyzer is located at the end of Chapter 4, “Start
Troubleshooting Here.”
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The Built-In Synthesized Source

The analyzer's built-in synthesized source produces a swept RF signal in the
range of 30 kHz to 3.0 GHz, The HP 8733E Option 006 is able to generate
signals up to 6 GHz. The source output power is leveled by an internal ALC
(automatic leveling control} circuit. To achieve frequency accuracy and phase
measuring capability, the analyzer is phase locked to a highly stable crystal
oscillator.

For this purpose, a portion of the transmitted signal is routed to the R channel
input of the receiver, where 1t is sampled by the phase detection loop and fed
back to the source.

The Source Step Attenuator

The 70 dB, electro-mecharucal, step atienuator contained in the source has very
low loss It is used to adjust the power level to the device under test without
changing the level of the incident power in the reference path. The user sets
the attenuation levels via the front panel softkeys.
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The Built-In Test Set

The HP B753E features a built-in test set that provides the signal separation
capability for the device under test, as well as to the signal-separation devices.
The signal separation devices are needed to separate the incident signal from
the transmitted and reflected signals. The incident signal is applied to the R
channel input via an extemnal jumper cable on the front panel. Meanwhile,
the transmitted and reflected signals are internally routed from the test port
couplers to the inputs of the A and B sampler/mixers in the receiver. Port 1 is
connected to the A input and port 2 is connected to the B input.

The test set contains the hardware required to make simultanecus transmission
and reflection measurements in both the forward and reverse directions. A
solid-state transter switch in the bullt-in test set allows reverse measurements fo
be made without changing the comnections to the device under test.

The Receiver Block

The receiver block contains three sampler/mixers for the R, A and B inputs. The
signals are sampled, and down-converted to produce a 4 kHz IF (intermediate
frequency). A multiplexer sequentially directs each of the three IF signals to
the ADC ({analog to digital converter} where it is converted from an analog to

a digital signal to be measured and processed for vicwing on the display. Both
amplitude and phase information are measured simultaneously, regardless of
what is displayed on the analyzer.

The Microprocessor

A microprocessor takes the raw data and performs all the required emor
correction, trace math, formatting, sealing, averaging, and tmarker operations,
according to the mstructions from the front panel or over HP-IB The formatted
data is then displayed.

Required Peripheral Equipment

In addition to the analyzer, a system requires calibration standards for vector
accuracy enhancement, and cables for interconnections.
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A Close Look at the Analyzer s Functional Groups

The operation of the analyzer is most logically described in five functional
groups. Each group consists of several major assemblies, and performs a distinct
function in the instrument. Some assemblies are related to more than one
group, and in fact all the groups are to some extent interrelated and affect each
other’s performance.

Power Supply. The power supply [functional group consists of the A8 post
regulator and the AIS preregulator. It supplies power to the other assemblies
in the instrument.

Digital Control. The digital control group consists of the Al front panel and
A2 front panel prucessor, the A9 CPU, the Al6 rear panel, the AI8 display
and the AI9 graphics system processor (GSP). The A10 digital IF assembly is
also related to this group. These assemblies combine to provide digital control
for the analyzer,

Source. The source group consists of the A3 source, A7 pulse generator, All
phase lock, AI? reference, Al3 fractional-N (analog), and Al4 fractional-N
(digital) assemblies. The A4 sampler is also related since it is part of the
source phase lock loop. The source supplies a phase-locked RT signal to the
device under test.

Signal Separation. The signal separation group performs the function of an
S-parameter test set, dividing the source signal into a reference path and a
test path, and providing connections to the device under test. It consists of
the A24 transfer switch, the A2l test port 1 coupler, and the A2} test port 2
coupler.

Receiver. The recerver group consists of the AJ/AS/A6 sampler/mixers and
the A10 digital IF. The AI? reference assembly and the A9 CPU are also
related. The receiver measures and processes input signals for display.

The following pages describe the operation of each of the functional groups.
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Power Supply Theory

The power supply functional group consists of the Al5 preregulator and the
A8 post regulator. These two assemblies comprise a switching power supply
that provides regulated DC voltages to power all assemblies in the analyzer. The
Al5 preregulator is enclosed in a casting at the rear of the instrument behind
the display. It is connected to the A8 post regulator by a wire bus A15WI.
Figure 12-2 i1s a simplified block diagram of the power supply group.
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Figure 12-2. Power Supply Functional Group, Simplified Block Diagram

Al5 Preregulator

The Al5 preregulator steps down and rectifies the line voltage It provides a
fully regulated +5 V digital supply, and several preregulated voltages that go to
the AR post regulator assembly for additional regulation.

The Al5 preregulator assembly includes the line power module, a 60 kHz
switching preregulator, and overvoltage protection for the +5 V digital supply.
It provides LEDs, visible from the rear of the instrument, to indicate either
normal or shutdown status.
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Line Power Module

The hne power module includes the line power switch, voltage selector switch,
and main ftuse. The line power switch is activated from the front panel. The
voltage selector switch, accessible at the rear panel, adapts the analyzer to local
line voltages of approximately 115 V or 230 V (with 350 VA maximum). The
main fuse, which protects the input side of the preregulator against drawing too
much line current, is also accessible at the rear panel. Refer to the

HP 8753 Network Analvzer Installation and Quick Start Guide for line voltage
tolerances and other power considerations.

Preregulated Voltages

The switching preregulator converts the line voltage to several DC voltages. The
regulated +5 V digital supply goes directly to the motherboard. The following
partially regulated voltages are routed through A15W1 to the AR post regulator
for final regulation:

+70V  +25V +18V -18V  +8V -8V

Regulated +5 V Digital Supply

The +5 VD supply is regulated by the control circuitry in the AlS preregulator.
It goes directly to the motherboard, and from there to all assemblies requiring
a low noise digital supply. A +5 V sense line returns from the motherboard to
the Al5S preregulator. The +5 V CPU is derived from the +5 VD in the A8 post
regulator and goes directly to the A19 graphics sysiem processor.

In order for the preregulator to function, the +3 V digital supply must be
loaded by one or more assemblies, and the +5 V sense hne must be working. If
not, the other preregulated voltages will not be correct.

Shutdown Indications: the Green LED and Red LED

The green LED is on in normal operation. It is off when line power is not
connected, not switched on, or set too low, or if the line fuse has blown.

The red LED, which is off m normal operation, lights to indicate a fault in

the +5 V supply. This may be an overfunder line voltage, over line current.
or overtemperature condition. Refer to the troubleshooting chapters for more
information.
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A8 Post Regulator

The A8 post regulator filters and regulates the DC voltages received from the
AlS preregulator. It provides fusing and shutdown circuitry for individual
voltage supplies. It distributes regulated constant voltages to individual
assemblies throughout the instrument. It includes the overtemperature
shutdown circuit, the variable fan speed circuit, and the air flow detector. Nine
green LEDs provide status indications for the individual voltage supplies.

Refer to the Power Supply Block Diagram located at the end of Chapter 5,
“Power Supply Troubleshooting™, to see the voltages provided by the A8 post
regulator.

Voltage Indications: the Green LEDs

The nine green LEDs along the top edge of the A8 assembly are on in normal
operation, to indicate the correct voltage is present in each supply. If they are
off or flashing, a problem is indicated. The troubleshooting procedures later in
this chapter detail the steps to trace the cause of the problem.

Shutdown Circuit

The shutdown circuit is triggered by overcurrent, overvoltage, undervoltage, or
overtemperature. It protects the instrument by causing the regulated voltage
supplies to be shut down It also sends status messages to the A9 CPU to trigger
waming messages on the analyzer display. The voltages that are not shut down
are the +5 VD and +5 VCPU digital supplies from the preregulator, the fan

supplies, the probe power supplies, and the display supplies. The shutdown
circuit can be disabled momentarily for troubleshooting purposes by using a
jumper to connect the SDIS line (A8TP4) to ground.

Variable Fan Circuit and Air Flow Detector

The fan power is derived directly from the + 18 V and -18 V supplies from
the Al5 preregulator. The fan is not fused, so that it will continue to provide
airflow and ceoeoling when the instrument is otherwise disabled. If owverheating
occurs, the main instrument supplies are shut down and the fan runs at full
speed. An overtemperature status message is sent to the A9 CPU to initiate a
warning message on the analyzer display. The fan also runs at full speed if the
air flow detector senses a low output of air from the fan. (Full speed is normal
at initial power on.)
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Display Power

The A8 assembly supplies +5 VCPU to the Al9 GSP through the motherboard.
The GSP converts a portion of the +5 VCPU to 3.3 V to drive the display and

LVDS (low voltage differential signaling) logic. The A19 GSP also controls and
supplies power to the A27 backlight inverter The voltages generated by the

inverter are then routed to the display. Display power is not connected to the
protective shutdown circuitry so that the Al8 display assemblies can operate
during troubleshooting when other supplies do not work.

Note If blanking pulses from the A19 GSP are not present, then
+3.3 V will not be sent to the display.

Probe Power

The +18 V and -8 V supplies are post regulated to +15 V and -12.6 V
to provide a power source at the front panel for an external RF probe or
millimeter medules.

Digital Control Theory

The digital control functional group consists of the following assemblies:
- Al tront panel

- A2 front panel processor

- A9 CPU

- A0 digital IF

- Al6 rear panel

- Al8 display

- Al9 GSP

- A27 Inverter

These assemblies combine to provide digital control for the entire analyzer.
They provide math processing functions, as well as communications between
the analyzer and an extemal controller and/or peripherals Figure 12-3 is a
simplified block diagram of the digital control functional group.
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Al Front Panel

The Al front panel assembly provides user interface with the analyzer. It
includes the keyboard for local user inputs, and the front panel LEDs that
indicate instrument status. The RPG (rotary pulse generator) is not electrically
connected to the front panel, but provides user inputs directly to the front
panel processor.

A2 Front Panel Processor

The A2 front panel processor detects and decodes user inputs from the fromt
panel and the RPG, and transmits them to the CPU. It has the capability to
interrupt the CPU to provide information updates. It controls the front panel
LEDs that provide status information to the user.

The A2 also contains the LVDS (low voltage differential signaling) receivers
which connect to the graphics processor. The received video signals are routed
to the Al8 display,

A9 CPU/A10 Digital IF

The A% CPU assembly contains the main CPU (central processing unit), the
digital signal processor, memory storage, and interconnect port interfaces.
The main CPU 15 the master controller for the analyzer, including the other
dedicated microprocessors. The memory includes EEPROM, DRAM, flash ROM,
SRAM and boot ROM.

Data from the receiver is serially clocked into the A9 CPU assembly from

the A0 digital IF, The data taking sequence is triggered ecither from the

Al4 fractional-N assembly, externally from the rear panel, or by software on the
A9 assembly.

Main CPU

The main CPU is a 32-bit microprocessor that maintains digital control over the
entire instrument through the instrument bus, The main CPU receives eXternal
control information from the front panel or HP-IB, and performs processing
and formatting operations on the raw data in the main RAM It controls the
digital signal processor, the front panel processor, the display processor, and
the interconnect port mterfaces, In addition, when the analyzer is in the
system controller mode, the main CPU controls peripheral devices throngh the
peripheral port interfaces.
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The main CPU has a dedicated flash ROM that contains the operating system for
instrument control. Front panel settings are stored in SRAM, with a battery
providing at least 5 years of backup storage when external power is off.

Main RAM

The main RAM (random access memory) is shared memory for the CPU and the
digital signal processor It stores the raw data received from the digital signal
processor, while additional calculations are performed on it by the CPU. The
CPU reads the resulting formatted data from the main RAM and converts it to
GSP commands. It writes these commands to the GSP for output to the analyzer
display

EEPROM

EEPROM ({electrically-crasable programmable read only memory) contains
factory set correction constants unique to each instrument. These constants
correct for hardware variations to maintain the highest measurement accuracy.
The correction constants can be updated by executing the routines (n Chapter 3,
*Adjustments and Correction Constants "

Digital Signal Processor

The digital signal processor receives the digitized data from the A10 digtal

IF. It computes discrete Fourier transforms to extract the complex phase and
magnitude data from the 4 kHz IF signal. The resulting raw data is written into
the main RAM.

A18 Display

The Al8 display is an 8.4 inch LCD with associated drive circuitry, It receives a
+3 3 V power supply from the A19 GSP, along with the voltage generated from
the A27 backlight inverter. [t receives the following signals from the A19 GSP;

- digital TTL horizontal sync
- digital TTL vertical sync
- blanking

- data clock

- digital TTL red video

- digital TTL green video

- digital TTL blue video
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Al9 GSP

The A9 graphics system processor is the main interface between the A9 CPU
and the AI8 display. The CPU (A9) converts the formatted data to GSP
commands and writes it to the GSP, The GSP processes the data to obtain the
necessary video signals, which are then used for the following purpoeses:

- The video signals are used to produce VGA compatible RGB output signals,
which are routed to the Al6 rear panel.

- The video signals are converted by an LVDS (low voltage differential signaling)
driver which translates the signals to low level differential signals to help
eliminate radiated emissions. The converted video signals are then routed to
the A2 assembly, where they are received and sent to the A18 display.

The A19 assembly receives the +5 VCPU which is used for processing and
supplying power to the A27 backlight inverter {(+ 5 VCPU) and the AI8 display
(3.3 V).

A27 Inverter

The A27 backlight inverter assembly supplies the ac voltage for the backlight
tube in the Al8 display assembly. This assembly takes the + 5 VCPU and
converts it to approximately 380 Vac with 5 ma of current at 40 kHz There are
two control lines:

- Digital ON/OFF

- Analog Brightness
- 100% intensity is 0 V
- 50% intensity is 4.5 V

Al6 Rear Panel
The Al6 rear panel includes the following interfaces:

TEST SET 1/0 INTERCONNECT. This provides control signals and power to
operate duplexer test adapters.

EXT REF. This allows for a frequency reference signal input that can phase
lock the analyzer to an external frequency standard for increased frequency
accuracy.

The analyzer automatically enables the external frequency reference feature
when a signal is connected to this input. When the signal is removed, the
analyzer automatically switches back to its internal frequency reference.
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10 MHZ PRECISION REFERENCE. (Option 1D5) This output is connected
to the EXT REF (deseribed above) to improve the frequency accuracy of the
analyzer.

AUX INPUT. This allows for a dc or ac voltage input from an external signal
source, such as a detector or function generator, which yvou can then measure.
using the S-parameter menu, (You can also use this connector as an analog
output in service routines.)

EXT AM. This allows for an external analog signal input that is applied to the
ALC circuitry of the analyzer’s source. This input analog signal amplitude
modulates the REF output signal.

EXT TRIG. This allows connection of an external negative TTL-compatible
signal that will tngger a measurement sweep. The trigger can be set to
external through softkey functions.

TEST SEQ. This outputs a TTL signal that can be programmed in a test
sequence to be high or low, or pulse (10 pseconds) high or low at the end of a
sweep for a robotic part handler interface,

LIMIT TEST. This outputs a TTL signal of the limit test results as follows:
Pass: TTL high
Fail: TTL low

VGA OUTPUT. This provides a video output of the analyzer display that is
capable of running 2 PC VGA monitor.
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Source Theory Overview

The source produces a highly stable and accurate RF output signal by phase
locking a YIG oscillator to a harmonic of the synthesized VCO (veltage controlled
oscillator). The source output produces a CW or swept signal between 300 kHz
and 3 GHz (or 300 kHz and 6 GHz for Option 006) with a maximum leveled

power of + 10 dBm. The source's built-in 70 dB step attenuator allows the

power to go as low as -85 dBm.

The full frequency range of the source is produced in 14 subsweeps, one in
super low band, two in low band, and eleven in high band. The high band
frequencies (16 MHz to 3 GHz) or (16 MHz to 6 GHz for Option 006) are achieved
by harmenic mixing, with a different harmonic number for each subsweep. The
low band frequencies {300 kHz to 16 MHz) are down-converted by fundamental
mixing. The super low band frequencies {10 kHz to 300 kHz) are sent directly
from the Al2 reference board to the output of the A3 source assembly. This
band is not phased locked nor does it use the ALC. It is the basic ampiified
output of the fractional-N synthesizer.

The source functional group consists of the individual assemblies described
below,

Al4/Al3 Fractional-N

These two assemblies comprise the synthesizer. The 30 to 60 MHz VCO in
the Al4 assembly generates the stable LO frequencies for fundamental and
harmonic mixing,

Al2 Reference

This assembly provides stable reference frequencies to the rest of the
instrument by dividing down the output of a 40 MHz crystal oscillator. In low
band operation, the output of the fractional-N synthesizer is mixed down in the
Al2 reference assembly. (The 2nd LO signal from the Al? assembly is explained
in Receiver Theory.) The Al2 is also the ongin of the super low band portion of
the 8753E source.
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A7 Pulse Generator

A step recovery diode in the pulse generator produces a comb of harmonic
multiples of the VCO output. These harmonics provide the high band LO (local
oscillator) input to the samplers. In low band and super low band the operation
the pulse generator is turned off.

All Phase Lock

This assembly compares the first IF (derived from the source output in the
A4 sampler) to a stable reference, and generates an error voltage that is
integrated inte the drive for the A3 source assembly.

A3 Source

This assembly includes a 3.0 to 6.8 GHz YIG oscillator and a 3.8 GHz cavity.
oscillator The outputs of these oscillators are mixed to produce the RF output
signal. In Option 006 (30 kHz to 6 GHz) the frequencies 3.0 to 6.0 GHz are no
longer a mixed product, but are the direct output of the YIG Oscillator. The
signal tracks the stable output of the synthesizer. The ALC {(automatic leveling
control) circuitry is also in the A3 assembly.

Source Super Low Band Operation

The Super Low Band Frequency Range is 10 kHz to 300 kHz. These frequencies
are generated by the A2 Reference Board. They are the amplified output of
the fractional-N synthesizer. This output is not phase locked and is not subject
to ALC conirol. Refer to Table 12-1.

Table 12-1. Super Low Band Subsweep Frequencies

T !
Fractional-N (MHz) 1st IF (MHz| |RF Output {MHz)

40.0 to 43.3 0.010 te 0.300 | 0.010 to 0.300
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Source Low Band Operation

The low band frequency range is 300 kHz to 16 MHz. These frequencies are
generated by locking the A3 source to a reference signal. The reference signal
is synthesized by mixing down the fundamental output of the fractional-N VCO
with a 40 MHz crystal reference signal. [.ow band operation differs from high
band in these respects: The reference frequency for the All phase lock is not
a fixed | MHz signal, but varies with the frequency of the fractional-N VCO
signal. The sampler diodes are biased on to pass the signal through to the mixer.
The st IF signal from the A4 sampler is not fixed but is identical to the source
output signal and sweeps with it. The following steps outline the low band
sweep sequence, illustrated in Figure 12-4.

L.

(&)

A signal (FIN LO) is generated by the fractional-N VCO. The VCO in the
Al4 Fractional-N assembly generates a CW or swept signal that is 40 MHz
greater than the start frequency. The signal is divided down to 100 kHz and
phase locked in the Al3 assembly, as in high band operation.

. The fractional-N VO signal is mixed with 40 MHz to produce a

reference signal. The signal (FN LO) from the Fractional-N VCO goes to the
Al2 reference assembly, where it is mixed with the 40 MHz VCXO (voltage
controlled crystal oscillator). The resulting signal is the reference to the
phase comparator in the All assembly.

. The A3 source is pretuned. The source output is fed to the A4 sampler.

The pretuned DAC in the All phase lock assembly sets the A3 source to a
frequency 1 to 6 MHz above the start frequency. This signal {(source output)
goes to the A4 R input sampler/mixer assembly.

. The signal from the source is fed back (1st IF) to the phase comparator,

The source output signal passes directly through the sampler in the A4
assembly, because the sampler is biased on. The signal (1st IF) is fed back
unaltered to the phase comparator in the All phase lock assembly. The other
input to the phase comparator is the heteredyned reference signal from the
Al? assembly. Any trequency difference between these two signals produces
a proportional error voltage.

. A tuning signal (YO DRIVE) tunes the source and phase lock is achieved.

The error voltage is used to drive the A3 source YIG oscillator to bring the
YIG closer to the reference frequency. The loop process continues until the
source frequency and the reference frequency are the same, and phase lock
is achieved.
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6. A synthesized sub sweep is generated. The source tracks the
synthesizer. When lock is achieved at the start frequency, the synthesizer

starts to sweep. This changes the phase lock reference frequency, and causes
the source to trach at a difference frequency 40 MHz below the synthesizer.

RERD
FRACT IONAL -

A5 to 60 WHZ

L8]
-,
N

FNLO
Sindtde
MIKER

™ 157 IF

iz I
Al

REF ERIZNCE —
100Kn
- £ PHASE SOURCE 1z TO
(f‘\ . | LocK BGHz
A s SRR
— )
x sall ¥ "
1o O 300 KAz < L\_,
J fo 15MHz I 30 Ia SOURCE

YOMH 7
6 BCHz ‘
vz ost | o WTRUT
300KH2
T3 3Ch:
(r\_.) 38Gh;
TAVITY OSC

506234

Figure 12-4. Low Band Operation of the Source
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The full low band is produced in two sub sweeps. to allow addition IF filtering
below 3 MHz At the transition between subsweeps, the source is pretuned
and then relocks. Table 12-2 lists the low band subsweep frequencies at the

fractional-N VC0O and the RF ouotput,

TAble 12-2, Low Band Subsweep Frequencies

Fractional-N (MHz)| 1st IF (MHz)|Source Output (MHz)
40.3 to 43.3 0.3t0 3.3 0310 3.3
43.3 to 56.0 1.3 to 16.0 3.3 to 16.0
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Source High Band Operation

The high band frequency range is 16 MHz to 3.0 GHz or 16 MHz to 6.0 GHz with
Option 006, These frequencies are generated in subsweeps by phase-locking the
A3 source signal to harmonic multiples of the fractional-N VCO. The high band
subsweep sequence, illustrated in Figure 12-5, follows these steps:

1. A signal (ITI OUT) is generated by the fractional-N VCO. The VCO in
the Ald fractional-N assembly gencrates a CW or swept signal in the range
of 30 to 60 MHz This signal is synthesized and phase locked to a 100 kHz
reference signal from the AI2 reference assembly. The signal from the
fractional-N VCO is divided by 1 or 2, and goes to the pulse generator.

2. A comb of harmonics (1st LQO) is produced in the A7 pulse generator.
The divided down signal from the fractional-N VCO drives a step recovery
diode {SRD) 1n the A7 pulse generator assembly. The SRD multiplies
the fundamental signal from the fractional-N into a comb of harmonic
frequencies. The harmonics are used as the 1st LO {(local oscillator) signal to
the samplers. One of the harmonic signals is 1 MHz below the start signal set
from the front panel.

3. The A3 source is pretuned. The source output is fed to the A4 sampler.
The pretune DAC in the All phase lock assembly sets the A3 source to a first
approximation frequency (1 te ¢ MHz higher than the start frequency). This
signal (RF OUT) goes to the A4 R input sampler/mixer assembly.

4. The synthesizer signal and the source signal are combined by the
sampler. A difference frequency is generated. In the A4 sampler, the 1at
LO signal from the pulse gencrator is combined with the source output signal.
The IF (intermediate frequency) produced is a first approximation of 1 MHz.
This signal (1st IFY is routed back to the Al 1 phase lock assembly.

5. The difference frequency (1st IF) from the A4 sampler is compared to a
reference. The st IF feedback signal from the A4 is filtered and applied to
a phase comparator circuit in the All phase lock assembly. The other input
to the phase comparator is a crystal controlled 1 MHz signal from the Al2
reference assembly. Any frequency difference between these two signals
produces a proportional error voltage

6. A tuning signal (YO DRIVE) tunes the source and phase lock is achieved.
The error voltage is used to drive the A3 source YIG oscillator, in order to
bring it closer to the required frequency. The loop process continues until
the 1st IF feedback signal to the phase comparator is equal to the 1 MHz
reference signal, and phase lock is achieved.
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7. A synthesized subsweep is generated by A13/A14. The A3 source tracks
the synthesizer. When the source is phase locked to the synthesizer at the
start frequency, the synthesizer starts to sweep. The phase locked loop forces
the source to track the synthesizer. maintaining a constant 1 MHz 1st IF
signal. ~—
The full high band sweep is generated in a scries of subsweeps, by phase
locking the A3 source signal to harmenic multiples of the fractional-N VCO.
The 16 to 31 MHz subsweep is produced by a one half harmonic, using
the divide-by-2 circuit on the Ald assembly, At the transitions between
subsweeps, the source is pretuncd and then relocks. Table 12-3 lists the high
band subsweep frequencies from the fractional-N VCO and the source output.
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Figure 12-5. High Band Operation of the Source
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Table 12-3. High Band Subsweep Frequencies

Fractional-N (MHz)| Harmonic | S8ource Output (MHz)

30 to 60 172 16 to 31

30 to 60 1 31 to 61

30 to 60 2 61 to 121

40 to 59 3 121 to 178

35.4 to 59.2 5 178 to 296

328 to 594 9 296 to 536

35.7 to 59.5 15 536 to 893

33.0 to 59.5 27 893 to 1607

31.5 to 58.8 51 1607 to 3000 R
Option 006

37.0 to 58.6 83 3000 to 4550

49.0 to 59.4 101 4950 to 6000

Theory of Operation
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Source Operation in other Modes/Features

Besides the normal network analyzer mode, the HP 8753E has extra modes and
features to make additional types of measurements. The following desctibes
the key differences in how the analyzer operates to achieve these new
measurements.

Frequency Offset

The analyzer can measure frequency-translating devices with the frequency
offset feature.

The receiver operates normally. However, the source is pretuned to a different
frequency by an offset entered by the user. The device under test will translate
this frequency back to the frequency the receiver expects. Otherwise, phase
locking and source operation occur as usual,

Harmonie Analysis (Option 002)

The analyzer can measure the 2nd or 3rd harmonic of the fundamental
source frequency, on a swept or CW basis, with the harmonic analysis feature
(optional).

To make this measurement, the reference frequency (normally 1 MHz) from the
Al2 reference assembly to the All phase lock assembly is divided by 1, 2, or 3.
See Figure 12-6.

The fractional-N assemblies are also tuned so that the correct harmonic {comb
tooth) of the Ist LO is 0.500 or 0.333 MHz below the source frequency instead
of the usual 1000 MHz The analyzer pretunes the A3 source normally,

then phase locks the Ist IF to the new reference frequency to sweep the
fundamental source frequency in the usual way. The key difference is that the
st IF {output from the R sampler) due to the fundamental and used for phase
locking is now 0.500 or 0.333 MHz instead of 1.000 MHz.

Since the chosen VCO harmonic and the source differ by 0.500 or 0.333 MHz,
then another VCO harmonic, 2 or 3 times higher in frequency, will be exactly
1.000 MHz away from the 2nd or 3rd harmonic of the source frequency. The
samplets, then, will also down-convert these harmonics to yield the desired
compenents in the Ist [F at 1.000 MHz Narrow bandpass filters in the recerver
elimmate all but the 1.000 MHz signals; these pass through to be processed and
displayed.
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External Source Mode

[n external source mode, the analyzer phase locks its receiver to an external

signal source. This source must be CW (not swept), but it does not need to be
synthesized. The user must enter the source frequency into the analyzer. (The
analyzer’s internal source output is not used.)

To accomplish this, the phase lock loop is reconnected so that the tuning voltage
from the All phase lock assembly controls the VCO of the Ald4 fractional-N
assembly and not the A3 source See Figure 12-7 The VCO's output still drives
the 1st LO of the samplers and down-converts the RF signal supplied by the
external source. The resulting 1st IF is fed back to the All phase lock assembly,
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compared to the 1.000 MHz reference, and used to generate a tuning voltage as
usual. However, the tuning voltage controls the VCO to lock on to the external
source, keeping the l1st IF at exactly 1.000 MHz.

The analyzer normally goes through a pretune-acquire-track sequence to achieve

phase lock. In exlernal source mode, the fractional-N VCO pretunes as a ~—
closed-loop synthesizer referenced to the 100 kHz signal from the AI2 reference

assembly. Then, to acquire or track, a switch causes the VCO to be tuned by the

All phase lock assembly instead. (Refer to the Overall Block Diagram at the

end of Chapter 4, “Start Troubleshooting Here.”)
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Tuned Receiver Mode

Tn tuned receiver mode, the analyzer is a synthesized, swept, narrow-band
receiver only. The external signal source must be synthesized and
reference-locked to the analyzer.

To achieve this, the analyzer's source and phase lock circuits are completely
unused, See Figure 12-8. The fractional-N svnthesizer is tuned so that one of us
harmonics {1st LO) down-converts the RF input to the samplers. {In contrast to
external source mode, the analyzer does not phase lock at all. However, the lst
LO is synthesized.)

The analyzer can function as a swept tuned receiver, similar to a spectrum
analyzer, but the samplers create spurious signals at certain frequencies, which
limit the accuracy of such measurements.
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Figure 12-8. Tuned Receiver Mode
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Signal Separation

The Built-In Test Set

Figure 12-9 shows a simplified block diagram of the analyzer’s built-in test set.

A21 and A22 Test Port Couplers

The analyzer's test port couplers are used to separate signals incident to.
teflected from, and transmitted from the device under test. Each test port
coupler has a coupling coefficient factor of 16 dB.

A23 LED Front Panel

The LED front panel board indicates whether the source power is incident on
the analyzer’s test pert 1 or test port 2. The analyzer's source power is directed
to test port 1 when making a forward transmission/reflection measurement.
Similarly, source power is incident at test port 2 when making a reverse
transmission/reflection measurement.

A24 Transfer Switch

The A3 source output power is directed to either the analyzer's test port 1 or
test port 2 via a low loss solid state transfer switch. With this switch, all four
S-parameters can be updated continuously (for example: the data obtained from
a full 2-port calibration). In addition, the transfer switch prevides termination
for the inactive test port in order to mimmmze the crosstalk between the source
and receiver sampler,

A25 Test Set Interface

The test set interface board provides biasing for active devices under test. with
an external de veltage. This dc voltage is applied directly to the test port center
pin. In addition, the test set interface board provides the drive signal for the
A2l forward/reverse transfer switch.
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Receiver Theory
The recerver functional group consists of the following assemblies:

Ad sampler/mixer

. S
A5 sampler/mixer
A6 sampler/mixer
Al0O digital IF
These assemblies combine with the A9 CPU (described in Digital Control Theory}
to measure and process input signals into digital information for display on the
analyzer. Figure 12-10 is a simplified block diagram of the receiver functional
group. The AlZ2 reference assembly is also included m the illustration to show
how the 2nd LO signal is derived.
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Figure 12-10. Receiver Functional Group, Simplified Block Diagram
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A4/A5/A6 Sampler/Mixer

The Ad, A5, and A6 sampler/mixers all down-convert the RF input signals

to fixed 4 kHz 2nd IF signals with amplitude and phase corresponding to the

RF input. The A5 and A6 sampler/mixer assemblies both include an 8 dB gain
preamplifier in front of the sampler, This improves the noise figure performance
of the analyzer's receiver channels A and B.

The Sampler Circuit in High Band

In high band operation, the sampling rate of the samplers is controlled by

the 1st LO from the A7 pulse generator assembly. The 1st LO is a comb of
harmonics produced by a step recovery diode driven by the fractional-N VCO
fundamental signal. One of the harmonic signals is 1 MHz below the start
frequency set at the front panel. The Ist LO is combined in the samplers
with the RF input signal from the source. In the Option 006, samplers are
additionally capable of recogmzing RF input signals from 3 to 6 GHz. The mixing
products are filtered. so that the only remaining response is the difference
between the source frequency and the harmonic 1 MHz below it. This fixed

| MHz signal is the 1st IF. Part of the 1st IF signal from the R sampler is fed
back to the All phase lock assembly.

The Sampler Circuit in Low Band or Super Low Band

In iow band or super low band the sampler diodes are biased continuously on,
s0 that the RF input signal passes through them unchanged. Thus the 1st IF

is identical to the RF output signal from the source (300 kHz to 16 MHz for
lowband; 10 to 300 kHz for super lowband), and sweeps with it. Part of the lst
IF signal from the R sampler is fed back to the All phase lock assembly.

(Refer to “Source Theory Overview” for information on high band and low band
operation of the source.)

The 2nd LO Signal

The 2nd LO is obtained from the Al? reference assembly. In high band, the 2nd
LO is fixed at 996 kHz. This 1s produced hy feeding the 39.84 MHz output of a
phase-locked oscillator in the Al2 assembly through a divide-by-40 circwt.

In low band, the 2nd LO is a variable frequency produced by mixing the output
of the fractional-N VCO with a fixed 39.996 MHz signal in the Al2? assembly.

The 2nd LO covers the range of 0.014 to 16.004 MHz in two subsweeps that
correspond with the source subsweeps. These subsweeps are 0304 to 3.304 MHz
and 3.304 to 16.004 MHz.
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The Mixer Circuit

The 1st IF and the 2nd LO are combined in tne mixer circuit. The resulting
difference frequency (the 2nd IF) is a constant 4 kHz in both bands, as

Table 12-4 shows.

Table 12-4. Mixer Frequencies

Band 1st IF 2nd LO 2nd IF
Super Low 0.010 to 0.300 MHz 0.014 to 0.304 MHz 4.0 kHz
Low 0.300 to 16.0 MHz 0.304 to 16.004 MHz 4 0 kHz
High 1.000 MHz 0.p96 MHz 4 0 kHz
Al0 Digital IF

The three 4 kHz 2nd IF signals from the sampler/mixer assemblies are input

to the AlO digital IF assembly. These signals are sampled at a 16 kHz rate. A
fourth input is the analog bus, which can monitor either an external input at
the rear panel AUX IN connector, or one of 31 internal nodes. A multiplexer

sequentially directs each of the signals to the ADC (analog-to-digital converter).

Here they are converted to digital form and sent to the A9 CPU assembly tor
processing. Refer to " Digital Control Theory™ for more information on signal

processing.
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Replaceable Parts

This chapter contains information for ordering replacement parts for the
HP 8753E network analyzer. Replaceable parts include the following:

- major assembilies
- cables
- chassis hardware

In general, parts of major assemblies are not listed. Refer to Table 13-1 at the
back of this chapter to help interpret part descriptions in the replaceable parts
lists that follow.
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Replacing an Assembly

The following steps show the sequence to replace an assembly in an HP 8753E
network analyzer.

1. Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here." ~—’
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

tJ

. Order a replacement assembly . Refer to Chapter 13, “Replaceabie Parts,™

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, *“ Assembly Replacement and Post-Repair Procedures.”™

4. Perform the necessary adjustments. Refer to Chapter 3, " Adjustments and
Correction Constants.”

5. Perform the necessary performance tests. Refer to Chapter 2, “System
Verification and Performance Tests."
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Rebuilt-Exchange Assemblies

Under the rebuilt-exchange assembly program, certain factory-repaired

and tested modules (assemblies) are available on a trade-in basis. These
assemblies are offered for lower cost than a new assembly., but meet all factory
specifications required of a new assembly.

The defective assembly must be returned for credit under the terms of the
rebuilt-exchange assembly program. Any spare assembly stock desired should be
ordered using the new assembly part number. Figure 13-1 illustrates the module
exchange procedure. “Major Assemblies, Top™ and “Major Assemblies, Bottom”
list all major assemblies, including those that can be replaced on an exchange
basis.

Ordering Information

To order a part listed in the replaceable parts lists, quote the Hewlett-Packard
part number, indicate the quantity required, and address the order to the
nearest Hewlett-Packard office.

Ta order a part that is not listed in the replaceable parts lists, include the

instrument model number, complete instrument serial number, the description
and function of the part, and the number of parts required. Address the order
to the nearest Hewlett-Packard office.
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Replaceable Part Listings

The following pages list the replacement part numbers and descriptions for
the HP 8753E Network Analyzer. [llustrations with reference designators
are provided to help identify and locate the part needed. The parts lists are

organized into the following categoiies:

Major Assembligs, Top
Major Assemblies, Bottom
Cables, Top

Cables, Bottom

Cables, Front

Cables, Rear

Cables, Source

Front Panel, Outside
Front Panel, [nside

Rear Panel

Rear Panel, Option LD5
Hardware, Top
Hardware, Bottom
Hardware, Front
Hardware, Test Set Deck
Hardware, Disk Drive Support
Hardware, Memory Deck
Hardware, Preregulator
Chassis Parts, Outside
Chassis Parts, Inside

Miscellaneous
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Major Assemblies, Top

Ref. Option HP Part Qty Description
Desig. Numbher
Al NOT SHOWN (see “Front Panel Asscmbly, Inside"} R
AZ NOT BHOWK |sec "Front Panel Assembly, Inside”)
A3 08763-60231 1 | ABSY-SOURCE 3 GHz
A3 08753-69231 1 |ASSY-S8OURCE 3 GHz (REBUILT-EXCHANGE)
A3 006 08753-60146 1 |ABBY-SOURCE 6 GHz
A3 006 08753-69146 1 |ABSY-SOURCE 6 GHz (REBUILT-EXCHANGE)}
A4 0R753-60004 1 |ASSY-SAMPLER R
Ad OB7S53-69004 1 [ASSY-SAMPLER R (REBUILT-EXCHANGE)
AS 08753-60169 1 | ASSY-SAMPLER A
AS 08753-69169 1 | ASSY BAMPLER A (REBUILT-EXCHANGE)
AS 08753-60169 1 | ASSY-SAMPLER B
A6 08753-69169 1 [ASSY-SAMPLER B (REBUILT-EXCHANGE|
A7 08733.60164 1 | BD ASSY-PULSE GENERATOR
AT 0B753-69164 1 |BD ASBY-PULSE GENERATOR (REBUILT-EXCHANGE)
Al 08753-50208 1 |BD ASSY-POST REGULATOR
AlO 08753-60095 1 |BD ASSY-DIGITAL IF
All Q8753-60162 1 |BD ASSY-PHASE LOCK
Al2 08753-60209 1 |BD ASSY-REFERENCE
Al3 087653-60013 1 |BD ASSY-FRAC N ANALOG
Ald 08753-60068 1 |BD ASSY-FRAC N DIGITAL
AlS 087653 60098 1 |ASSY PREREGULATOR
Al 0875365098 1 |ABSY PREREGULATOR (REBUILT-EXCHANGE)
AlS NOT SHOWN (se¢ “Rear Panel Asaambly”)
Al17 NOT SHOWN (see “Chassix Parts, Inside™)
Al8 1 |NOT SHOWN (see 'Front Panel Assembly, Inslde”)
Al9 0B753-60271 1 |BD ABSY.GRAPHIC8 PROCESSOR (nnder sheet metal cover]
A20 0950-3100 1 |ABSY DISK DRIVE
A27 1 |NOT S8HOWN [sce "Front Panel Assembly, Inside”}
A26 1DS§ NOT SHOWN {see¢ “Rear Panel Assembly, Option 1D5")
B1 KOT SHOWN {st¢ “Rear Fanel Assembly”)
RPG NOT EHOWN {ses "Front Panel Assembly, Inside™)

* For Fuse part numbers on the A8 Post Regulator, refer to “Miscellaneous” In this chapter.
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Major Assemblies, Top
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Major Assemblies, Bottom

Ref. Option HP Part qQty Description

Deslg. Number
Ab 08753-60272 t | BD ASSY.CPU/PIG o
ASET1 1420-0338 I | BATTERY-LITHIUM 3V 1.2AH
A21 60B7-T00T I | ASSY-TEST PORT COUFLER
A21 S5087-6007 L | ASSY-TEST PORT COUFLER [REBUILT-EXCHANGE|
A2} 076 50a7-7008 L [ASSY-TEST PORT COUPLER A
AZL 7S 50876008 1 |[ASSY-TEST PORT COUPLER (REBUILT-EXCHANGE),
AZ2 508T-7007 1 |ASSY-TEST FORT COUPLER
Ad2 SOB7-6007 1 ASSBY-TEST PORT COUPLER (REBUILT-EXCHANGE)
A2 076 BOBT-TO08 1 |ASBY-TEST FORT COUPLER
A22 075 S508T-6008 1 ASBY-TEST PORT COUPLER[REBUILT-EXCHANGE]) ,
A23 08753.60145| 1 | BD ASSY.LED FRONT PANEL
AZ24 5086-7539 1 ASSY-TRANSFER SWITCH
A24 5086-6539 1 [ASSY-TRANSFER SWITCH (REBUILT-EXCHANGE)
| ABS 0875360280 1 |BID ASSY-TEST SET INTERFACE
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Major Assemblies, Bottom
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Cables, Top

Ref. |Type' | oOpt HP Part Qty Deaeription
Desiy. Number
1 1400-0248 1 |CABLE TIE {16W1 th CHASSIS)
Al6W1 18W {part of Al5) 1 | PREREGULATOR (A16) to POST REQULATOR (ABJZ) and
MOTHERBOARD (A17J3)
Wi SR 0a753-20286 1 SOURCE ASSY (AZW4) to TRANSFER SWITCH (A24)
wz SR 08758-20201 1 |FP [R CHANNEL IN| to SAMPLERR (Ad)
w3 B8R Q8763-20286 1 TEST PORT 1 COUFLER (A21] to SAMPLER-A (AS5)
w4 SR 08753-20287 | 1 |TEST FORT 2 COUPLER (A22) to BAMPLERE (A6)
Wi F 08753-8D027 1 |BAMPLER-R (A4} to PULSE GENERATOR (A7)
wé F 0B753-60027 | 1 |SAMPLER A {A5) to FULSE GENERATOR (A7)
we P 08753-60027 1 |SAMPLER B (AG) to PULSE GENERATOR (A7)
w8 F 0B753-60020 | 1 |PHASE LOCK (A1LF1) to SAMPLER-R (A4}
wo F £120-6021 1 FRAC-N DIGITAL {A14J1) to PULSE GENERATOR (A7)
w10 F 08753-60029 | 1 |FRACN DIGITAL [Ai4J2) to REFERENCE (A12J1)
wil F 08753-60020 1 |FRACN DIGITAL (ALl4J3)to FRAC-N ANALODG (AL3J1)
wi2 F 08753-80020 1 FRAC-N ANALOG {Al3J2) to REFERENCE (A12J2)
wia F 0B753-60026 1 |REFERENCE {A12J3) to RP [EXT REF)
w24 114 08753-20201 1 S0OURCE ASSY (A3) to FP (R CHANNEL OUT)
w26 F 8120-6026 1 |BOURCE ASSY (A3) to REFERENCE (A12J4)
w21 MR B8120-8878 1 MOTHERBOARD {AL7J12| to REAR PANEL VGA OUT
w2o MR 8120-6890 1 MOTHERBOARD [A17J11) to CPU [ABJE)
*AW  Wiue Bundle (a1s the numb er of wire sinthe bundle}

" Ribbun Cable b 15 the number of wires in the nbbony

F Flewible Coat Cable

SR Semi-Band Ceas Cable
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Cables, Bottom

Ref. |[Type' | opt HP Part qty Description
Deslg. | Nutmber

1 1400-0611 1 | CABLE CLAMP

AZIW1 1w 81206483 | 1 | BLUE WIRE-TEST PORT 1 COUPLER {A21) to TEST SET
INTERFACE (A25TP1)

AZ2W1 w 81206483 | 1 } GRAY WIRE-TEST PORT 2 COUPLER {A23) to TEST SET
INTERFACE (A25TP2)

AZAWL W 85047.50004 | 1 | TRANSFER SWITCH (A24) to TEST SET INTERFACE (A25J3)

w1 8R U8753-20285 | 1 |BOURCE ASSY (ASW4) to TRANSFER SWITCH [A24)

w20 34R 8120-6890 | 1 [CPU/PIG (A9J7) to MOTHERBOARD {4 17J11)

w31 SR 08753-20101 | 1 |TEST PGRT 1 COUPLER [A21] to TRANSFER SWITCH (A24}

ws2 SR 08753-20102 [ 1 | TEST PORT 2 COUPLER {A22) to TRANSFER SWITCH (A24)

was aw 0B753.60221 | 1 |LED (A2311) to TESYT SET INTERFACE (A25J2)

wa? 26R 81208670 | 1 |DISK DRIVE [A20) to CPU/PIG (ASJS)

was 40R 81206882 | 1 | TEST GET INTERFACE [(A2511) to MOTHERBOARD (A |7J2)

* nW  Wire Bundle (s 15 the number of wires i the bumdle)
ni Rubbon Cable {a is the number of wires in the nbbon)

SR

Semi-Rigid Coax Cable
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Cables, Front

Ref. "Typet Opt HP Part Qty Description

Desig. | Number
AlW1 30R 8120-8439 1 | FP KEYBOARD (AlJ1) to FF INTERFACE (AZJ2)
RPGIW1 R [part of RPGL) | 1 | RPG to FP INTERFACE [A2J5)
wL 8R 0B753-20286 1 | BQURCE ASSY (A3W4) to TRANSFER SWITCH (A24}
w2 BR 08753-20291 1 FP (R CHANNEL IN) to SAMPLER-R [A4)
w3 SR 08753-202B6 1 | TEST PORT L COUPLER (A21) to SAMPLER-A [AS)
wa SR O8T83-3028%7 1 | TEST PORT 2 COUPLER {A22) to SAMPLER-B {AG)
w17 60R 8120-8431 1 | FP INTERFACE (A2J1) to MOTHERBOARD (A17J1}
wis aw Da711-60037 1 FP INTERFACE [AZ:14) to FP (PROBE POWER)}
wio 3w 03711-60037 1 | FP INTERFACE {A2J3) to FF (PROBE POWER)
w22 5R 8120-8408 1 | FP INTERFACE (A2J7) te INVERTER (A27)
wa3 31R 8120-8409 1 |FP INTERFACE [AZJ6) to DISPLAY (A18)
w24 8R 08753-20220 1 | BOURCE ASSY (A3} to FP {R CHANNEL OUT)
w25 SR U8720-20098 1 | FP (R CHANNEL QUT) to FP (R CHANNEL IN)

* AW  Wire Bundle (# is the number of wires i the bundle)
nR  Ribban Cable (# is the number of wires in the rbbon)

SR

Semi-Rigid Coan Cable
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Cables, Front
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Cables, Rear

Ref. Type*| Opt HP Part Qty Deacription

Desig. Number
BlwW1l 2w (part of B1) 1 FAN (E1) to MOTHERBOARD {A17J5)
w13 F 0B753-60026 1 |REFERENCE (A12J3) to RP (EXT REF)
w21 14R 31205876 3 MOTHERBOARD [A17J12] to RP (VGA OUT)
W27 MR 8120-6407 1 | RF INTERFACE (A16J4) to MOTHEREOARD [AL7.6)
w28 2w 86047-60005 1 | RP INTERFACE (Al6J10) to RP (PORT 1 FUSE)
Wio 2w £5047-60005 1 |RP INTERFACE {A16J11) to RP [PORT 2 FUSE|
W30 3w 1D5 8120-6458 1 |[RP INTERFACE (A16J3) to HIGH-STABILITY FREQ REF {A26J1)
W3as SOR 8120-6379 1 |CPU/PIG [ASJL) to MOTHERBOARD (AL7.J7)
Was 26R 8120-6382 1 _|CPU/PIC (ABJ2) to MOTHERBOARD (A17J8)

* nW  Wie Bundle {# is the number of wires 1 the bundle}
Ribbon Cable {m is the nunber of wites in the nbbon)
Flexible Ceax Cable

nR
F
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Cables, Rear
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Cables, Source

Ref. Type' Opt HP Part Qty Description
Desig. Number

ASAZWY | 10R 08763-60084 | 1 |EYD (ABADS)to ALC (ASARIS)
A3A4W1 4w OBTE3-80086 1 | CAVITY OSC (A8Ad) 1o ALC [ASAZ2)
A3W1 SR 0875320107 | 1 |EYO (A3A3)t BOURCE ASSY (A3)
A3WZ SR 0B753-30032 1 [CAVITY OSC[A3A4) to SOURCE ASSY {A3)
A3W3 SR 08763-20106 1 (SOURCE ASSY (A3} to ATTERUATOR [A3AS5)
AZWd )3 0R7E3-20111 1 JATTENUATOR |A3AS) to W1
|A3WE 10R 5082-0701 1 JALC (ASAZIL) to ATTENUATOR [ A3AB)

"W Wire Bundle (4 {5 the number of wires in the bundle)
Rubbon Cable {1 1s the number of wires in the nbbon)

nR
SR

13- 18
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Front Panel Assembly, Outside

Ref. Optian HP Paxt Qty Descriptlon
Desig, Number
1 8TD 08763-80168 1 | LOWER FRONT PANEL
1 076 08753-80170 1 |LOWER FRONT PANEL
2 08753-20800 | 1 | FRONT PANEL
a 1510-0098 1 | GROUND POST
4 2950-0006 1 |NUT HEX 1/4-32
4 2180-0067 1 |WASHER LK .256 ID
-] 08763-40016 1 |LINE BUTTON
6 08753-80187 1 |} OVERLAY, UPPER FRONT PANEL
13-20  Replaceable Parts




Front Panel Assembly, Outside
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Front Panecl Assembly, Inside

Ref. Type opt HP Part Qty Description
Desalg. | Number
1 08720-40012 1 [DISPLAY HOLD DOWN o’
2 2090-0566 1 |DISPLAY LAMP
Al8 08753-60323 1 |LCD REPLACEMENT ASBY
3 1000-0995 1 |DISPLAY GLASS
4 08720-00094 4 |GROUNDING CLIPS
1DT 0376300135 1 |FILLER PLCATE (*1)
& 08753-20300 1 1FRONT PANEL
[ 08720-00096 2 |GASKET
T L990-1564 1 |RPG INCLUDES CABLE AND HARDWARE)
8 E4400-40003 1 | RPG KNOB
g C872040010 1 |FLUBBER KEYPAD
10 D515-0430 8 |SCREW 5M 3.0 6CWPNTX
11 0515-0665 4 |SCREW EMM 3.0 14CWPNTK
12 1400-1439 2 |'CABLE CLIP {*1)
13 0616-1960 3 |SCREW MM 3.0 BCWPNTX
14 0BT11-60037 2 |CABLE ASSY, PROBE POWER
14 2950-0144 2 |NUT, HEX 3/8-32
15 08711-00112 1 |PLATE, PROBE POWER
Al 08720-60127 1 |BD ABSY-FRONT PANEL
AR OB733-60311 1 | BD ASSY-FRONT PANEL INTERFACE
AlW1 26R 8120-8439 1 |AlTOA2
A27 0950-3068 1 | ASSY-INVERTER
w7 30R 8120-8431 1 JA2 TO A17
wez 5R §120-8408 1 |CABLE-FP INTF (A2J7) to INVERTER (A2T)
Wa3 S1R 8120-6409 1 CABLE-FP INTF (A2J6) to DISPLAY (A13)

*1 Not shown. Replaces Al8 and displav glass for Option 1DT. Order new grounding clips when replacing
filler plate.

*2 Order wath A2 and LCD hold down
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Front Panel Assembly, Inside

14 Places)

(72 Places)

6)

P
4
<

Al

=sg6hda

7

1

{Z Places) W

14 Flaces)

13-23

Replaceable Parts



Rear Panel Assembly

Ref. Type Opt HP Fart Qty Descriptdon
Deslg. Number
1 84K 8120-68407 1 |RP INTERFACE {A18J4) TO MB (A17J6) (W27
2 85047-80005 2 |FUSE HARNESS ASSEMRBLY
3{A16) 08720-60138 | |BD ASSY-REAR PANEL INTERFACE (A16)
4 08753-60026 1 |ASSY EXTERNAL REFERENCE CAELE {(W13)
a 0384 15-60036 1 |ASSY-FAN
] 1251-2042 4 |FASTENER CONN RP LOCK
T 2100-0034 2 |WASHER LK .1941D10
7 0380-0644 2 |NUT 8TDF -327L 6-32
3 1251-7812 4 |FASTENER CONN RP LOCK
=3 0615-0379 4 |BCREW SMM3.5x16 CWPNTX
2] Jo50-1102 4 |FLAT WASHER
10 0615-0872 10 |SCREWSMMA.0XB CWPNTX
11 Q8TH0-00071 1 |REAR PANEL SHEET METAL
12 3160-0281 I |FAN GUARD
13 4860-0419 1 |HULE PLUG
14 8960-0088 1| |HOLE PLUG
15 2180-0102 § |WASHER LK .472ID
16 2060-0085 & |NUT HEX 15/32-32
L6 (4000271 1 |GROMMET SN.5-515ID
17 2110-0047 2 |FUSE
17 1400-0112 2 |FUSE CAP
18 8960-0027 2 |HOLE PLUGS
19 1D5 see “Rear Panel Assembly, Option 1D5™)
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Rear Panel Assembly
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Rear Panel Assembly, Option 1D5

Rel. Optlon HF Part Qty Description
Dealg. Number
1 1ba 1260-1869 1 | ADAPTERCOAX
2 1D5 0515-0874 1 SCREW-MACHINE MJ.0x 10 CW-FN-IX
3 1D6 3060-1646 1 WABHER-FLAT .505ID NY
4 1D& 2180-0068 1 |WASHER-LOCK .505ID
b 1D6 2HE0-0064 1 NUT-SPECIALTY 1/2-28
8 iDb 0515-0430 1 SCREW-MACHINE M3.0x 6 CW-PN-TX
7 1D56 0BT63-00078 1 |BRACKET-OSC BD
8 6660-0027 2 HOLE PLUGS
A2d 1056 0B763-601568 1 BD ASSY-HIGH STABILITY FREQ REF
w30 1D5 8120-68458 1 | RP INTERFACE (A18J3) 1o HIGH-STABILITY FREQ REF [A26J1)
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Rear Panel Assembly, Option 1D5
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Hardware, Top

BRef. Option HP Part Qy Deacription
Desig. Number

1 05616-27089 2 |SCREW-MACHINE M3.0x 10 CW-FL-TX
2 08753-40014 L | STABILIZER-PC BOARD
3 087453-20062 1 STABILIZER CAP
4 05152086 |l |SCREW-MACHINE M3.0x16 PCFL-TX
8 06 15-04b8 2 |SCREW-MACHINE M3.5x8 CW-FN.TX
] {87568-00107 1 |AIR FLOW COVER
7 05156-0874 ¢ |SCREW-MACHINE M3.0x 10 CW-PN-TX
8 0515-0377 2 |SCREW-MACHINE MJ.5z10 CW-PN-TX
8 U5156-0874 2 |[BCREW-MACHINE M3.0u12 CW-PR-TX
10 DB763-00128 1 |GSP COVER
1t 08753-00113 1 |BRACEET-BOURCE (SOURCE BTRAF)
12 05150874 f |BCREW-MACHINE M3.0x10 CW-PN-TX
13 0515-0874 16 |SCREW-MACHINE M3.0x 10 CW-PN-TX
14 08753 00040 L |CLIP-PUNISERGROUND
L& 0515-1400 3 |SCREW-MACHINE M3.5x8 PC-FL-TX
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Hardware, Top
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Hardware, Bottom

Ref. QOption HP Part Qty Description
Desig. Number

1 0515-0458 4 | BSCREW-MACHINE M3.5X8 CW-PN-TX
P4 0515-0430 3 SCREW -MACHINE M3.0x6 CW-PN-TX
3 0516-D887 2 | BCREW-MACHINE M3.0x25 CW-FN-TX
4 0515-0430 § | SCREW-MACHINE M3.0=6 CW.PN.TX
3] 0515-1400 3 |SCREW-MACHINE M3.5x8 PC-FL-TX
8 05150876 8 | SCREW-MACIHINE M3.0x 18 CW-PN-TX
ki 0515-0458 4 [BCREW-MACHINE MS.0x 16 CW-PN-TX
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Hardware, Bottom
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Hardware, Front

Ref. Optlon

HF Part

Qty Description
Desig. Number
t 0515-06656 1 |SMM 8.0x14 CWPNTX
2 08753-00187 1 BRACKET-CABLE SUPPORT
3 1250-1251 2 [ ADAPTER FEMALF SMA/FEMALE SMA
4 0515-14946 1 SCREW MACHINE M3.0a6 PC-FL-TX
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Hardware, Front
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Hardware, Test Set Deck

Ref. Optlon HP FPart Qy Description

Desig. Number
1 0B753-20208 4 |SHOULDER SCREW
2 0R753-40013 8 |GUIDE WASHER
3 08753-20293 3 | FRESSURE SPRING
4 08753-00127 L | CHASSIS-TEXT SET
5 0515-1846 1 | SCREW-MACHINE M3.0x6 PC-FL-TX
6 DB16-0875 2 | SCREW-MACHINE M3.0x16 CW-PR-TX
7 05160430 1 | SCREW-MACHINE M3.0n6 CW-PN-TX
8 0515-0687 2 |SCREW-MACHINE M3.0x25 CW-PN-TX
g 0515-0430 6 | SCREW-MACHINE M3.0xf CW-PN-TX
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Hardware, Disk Drive Support

Ref. Option HF Part Qty Description
Desly. Nutnber
1 0515-1048 4 |SCREW-M 2 X4 SOCKET HEAD, HEX. S’
08720-00021 1 |DISK DEIVE BRACKET
05150374 4 |SCREWS -MACHINE M 3.0X10 CWPNTX
{4 Places) (3

/J@
() W@/
/
|

Y

rg\@ 4 Places)

sghTle
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Hardware, Memory Deck

Description

1 |BCREW-MACHINE M3.0xl4 CW-FN-TX

1 | DECK-MEMORY

Qty

4 |SCREW-MACHINE M3.5x8 CW-PN-TX
2 |SCREW-MACHINE M3.0x 48 CW-PN-TX

HP Part
Number
05150468

06150430
(2 Placeq)

D515-0376

08763-00128

Option

Ref.

Deslg.

-

596728
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Hardware, Preregulator

Bef. Option HPF Part Qty Deacription

Desig. Numb
1 2110-0780 1 |FUSE 3A 250V NON-TIME DELAY (CSA/UL)
1 21100665 1 |FUSE 3.15A 250V NON-TIME DELAY [IEC)
2 0875340066 1 |BRACHET-PREREGULATOR
3 0515-1400 2 {SCREW-MACHINE M3.5x8 CW-FL-TX
AlbG 08753-00008 1 |PREREGULATOR.ASEY
ALG 087 63-00003 1 PREREGULATOR-ASSY (REBUILT-EXCHANGE)
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Hardware, Preregulator
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Hardware, Preregulator

Chassis Parts, Outside

Ref, Option HP Part Qty Dezcription
Desig Number
1 30419176 1 | TRIMSTRIP
2 08720-00078 1 |COVER-TOP
3 50415188 4 |REAR STANDOFF
4 0515-1402 4 |SCREW S8MM 3.5 8 PCPNTX
s S041-9187 2 |REAR CAP-SIDE STRAP
6 0515-1384 4 |8CREW MM 5.0 10 PCFLTX
7 DE720-00081 2 |SIDE STRAP
8 08720-00080 2 |COVER-SIDE
9 50419186 2 |FRONT CAP-SIDE STRAP
10 0872000079 2 | COVER-BOTTOM
11 1450-1345 2 | FOOT ELEVATOR
12 5041-9167 4 | FOOT
| ) 08753-80056 1 j LABEL: CAUTION WARNING
14 08753-80174 1 {LABEL: LOCATION DIAGRAM
18 0875340015 1 | LINE BUTTON
i8 5180-83500 1 |MYLAR INSULATOR
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Chassis Parts, Outside
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Chassis Parts, Inside

Ref. Option HP Part Qty Description
Desig. Number
1 6022-1190 L {FRONT PANEL FRAME
2 BOZ1-5808 I [REAR FRAME
E] 08763-60314 1 |ASSY-CARDCAGE/MOTHER
4 0516-2086 18 |SCREW SMM4,0x 7 PCFLTX
5 05150430 1 |BCREW M3.0x 6 CWPNTX*
] 08720-DO0JS 1 INSULATOR BWITCH*
7 1460-1678 1 SPRING EXTENSION .138 OD
8 08720-00077 1 [SWITCH ROD”
9 0516-1400 1 |SMM 3.5x8 PCFLTX
A17 08753-60270 1 | BD ASSY-MOTHERBOARD
* Fart of CARDCAGE/MOTHER assembly (item 3).

13-42 Replaceahle Parts




Chassis Parts, Inside
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Miscellaneous

6 GHz UPGRADE KIT FOR BP 8753E

8 GHz UPGRADE KIT FOR HP 8753E OPTION 011
TIME DOMAIN UPGRADE KIT

FIRMWARE UPGRADE KIT

HIGH STABILITY FREQUENCY REFERENCE RETROFIT KIT

Description HP Port
Number
Service Tools
HP 8753 TOOL KIT éncludes the following: 08753-60023
RF CABLE-INPUT R 08753-20028
EXTENDER BOARD ASSEMBLY-RECEIVER Q8753-60019
EXTENDER BOARD ASSEMBLY-SOURCE 08783-60020
EXTENDER BOARD ASSEMBLY-CARD CAGE 08783-60155
ADAPTER-MALE SME TO MALE SMB 1256-0669
ADAPTER-MALE TYPE §F TO FEMALE EMA 1250-1250
CABLE ASSEMBLY 5081-1022
| BAG-ANTISTATIC 13x 15 9222-1132
Documentation
HP 8753E EXAMPLE FROGRAM DISK #1 0375310028
HP 8763 EXAMPLE FROGRAM DISK #2 OB753-10029
HP 8753E SERVICE GUIDE 08753-90374
HP 8753E OPTION 011 SERVICE GUIDE 08753-90404
HP 8753E MANUAL BET inclndes the follawing 08753-90365
HP 8v53E HFIB FROGRAMMING AND COMMAND REFERENCE GUIDE 08753-90366
HP 8753E HP BASIC PROGRAMMING EXAMPLES GUIDE 08753-90413
HP 8753E USER'S GUIDE (urciudes (hiwck Reference, 08753-90368) 08753-00367
HP 8753E INSTALLATION/QUICK START GUIDE OB753-90369
HF 8753E SYSTEM VERIFICATION AND PERFORMANCE TESTS 08753-90394
HP 8753E OPTION 011 MANUAL BET includes the follontrg. 08753-90370
HP 8753E HF-IB PROGRAMMING AND COMMAND REFERENCE GUIDE 08753-90366
HP 8753E HP BASIC PROGRAMMING EXAMPLES GUIDE 08753-90413
HP 8753E OPTION D11 USER'B GUIDE (ncludes Quick Reference, 08733-%03 °3) 08753-90371
HP 8753E OPTION 011 INSTALLATION/QUICK START GUIDE 08753-90372
HP 8753E OPTION 011 SYSTEM VER[_FI('AT]UN AND PERFORMANCE TESTS 08753-9030%5
Upgrade Kits
HARMONIC MEASUREMENT UPGRADE KIT B763EU OPT 002

8753EU OPT D06
BYEIEU OPT 611
B753EU OPT 01D
8753EU OPT 099

S753EU OPT 1D5
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Miscellaneous

Description HF Part
Number
Protective Caps for Connectors
FEMALE HP-IB CONNECTOR 1252-6007
FEMALE TEST SET /¢ 1262-4680
FEMALE PARALLFL PORT 1262-4680
R5-232 CONNECTOR 1252-4687
7-mm TEST PORTS 1401-0249
FEMALE TYPE-N TEST PORTS (OPTIONS 011 AND G75) 1401-0247
Fuses used on the A8 Post Regulator
FUSE 0.6A 126V NON-TIME DELAY 0.26x 0.27 2110-0046
FUSE 0.75A 125V NON-TIME DELAY 0.26x0.27 2110-0424
FUSE 1A 125V NON-TIME DELAY 0.25x0.27 2110-0047
FUSE 2A 125V NON-TIME DELAY 0 25x0.27 2110-0425
FUSE 4A 126V NON-TIME DELAY 0 26x0.27 2110-0476
HP-IB Cables
HP-IB CABLE, 1M (3.3 FT) HP 10833A
HP-IB CABLE, 2M (8.6 FT) HP 10833B
HP-IB CAELE 4M({13.2 FT) HP 10833C
HP-IB CABLE, 0.5M (1.6 FT) HP 10833D
ESD Supplies
ADJUEBTABLE ANTISTATIC WRIST STRAP 8300-1387
& FT GROUNDING CORD for wrist strap 0300-0880
2 x 4 FTI ANTISTATIC TABLE MAT WITH 15 FT GROUND WIRE 9800-0797
ANTISTATIC HEEL STRAP jfor use on conductive floors 9300-1126 ]
Other
HP 83763E KEYBOARD OVERLAY for external heyboard 08753-80131
RACKMOUNT KIT WITHOUT HANDLES 5062-3978
RACE MOUNT KIT WITH HANDLES ED62-4073
FRONT HANDLE 5062-3991
FLOFPY DIEKS, 3.6 INCH DOUBLE-SIDED (box of 10) HP 92192A

Replaceable Parts

13-45



Table 13-1.
Reference Designations, Abbreviations, and Options

REFERENCE DESIGNATIONS
A erittecnrtaa e c e a—. assembly
- fan; tnetor
J - .electrical connector stationary portion); jack
21 ¢ A rotary pulse generator
W reeeranmeea cable; transmission path; wire

ABBREVIATIONS

A ecesesiccrrmenana - eeeee BMpere
AlC . s s e s ennaccan automatic level centrol
ABBY . e cnnnnaaa remeearea assembly
L anxiliary
Bl i c e e e c =, board
COAK e e s mnecamccmmcemaaaa « « « +coaxdal
CPUacecccccccccmaaa central processing unit
CWesaeonoovonnanaans conical washer (scraws)
Decccana rerteremmenermm - diameter
ESD - cre e eeae ~electrostatic discharge
EXT o v e e e == crscevemaaneannma extern
3 .« T, = w===TI0 oscillator
2 P flathead {serews)
L front panel
FRAC-N. o oo o i e = e = fractional N
FREQ. o e i m e mcceeemnana frequency
GHZ oo cccccmcnan- cersrme s glgahertz
5 L e g kexagonal
2 Hewlett-Packard
2.3 ) - Hewlett-Packard interface bus
HY cncccnccccccemcena hex receas [screws)
IDececacncmanmnnacam e inside diameter
Focecanaasnann ++ + » ~iftitetmediate frequency|
£ o input/ontput
(LED. - _ _ - - - - - - - - - Light emitting dicde |
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B D T, meters
., metric bardware
MHZe s s ssmeremmmmmmm———.ea megahertz
MMis s emmrsnnmmmnmmeensenesa millimeters
MON oo e eeimemcecccc et ennna- monitor
NOM ciccmcceccccccccccaaans nominal
| | Y e .- nylon]
L 1 outside dinmeter

............ “wesseweesassaa0ption
O8C s cccnvressancnarnsracccrrre oacillator
Plececccnnmanrnana rrrre .. panhead
o pateh lock (screws)
PO st se e printed cirenit
5 petipheral interface group
2 panhead [screws)
RBF.ccceccnsnvanmacenaccnan- reference
REPL. e cctcttrevrcnnmmanmn= replacement
RP csseeecrrrrmrmmea = ® » « « = TEar panel
BHe - m e e e e e e - « « o80¢ket head cap (screws)
L MRX recess (screws)
L U U quantity
Vesrrrrewnme= mescossvenannaa wolt
WFRe e e cceecan- ree s e wnaawire formed
L 7 without
b yttrium-lron garnet
| OPTIONS
L1, = = + = « «harmonics measurement
D06. - e renna ceweenmmn 6 GHz performance
2 Y time domala
L2 w/o test set
L~ £ T, e o»=ee70 chm test set
ID5 cmcccenececencas 10 MHz precislon ref




14

Assembly Replacement and Post-Repair
Procedures

This chapter comtains procedures for removing and replacing the major
assemblies of the HP 8753E network analyzer. A table showing the
corresponding post-repair procedures for each replaced assembly is located at
the end of this chapter.
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Replacing an Assembly

The following steps show the sequence to replace an assembly in an HP 8753E
Network Analyzer.

1. Identify the faulty group. Refer to Chapler 4, “Start Troubleshooting Here.™
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

2. Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

3. Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, “Assembly Replacement and Post-Repair Procedures.”

4. Perform the necessary adjustments. Refer to Chapter 3, “Adjustments and
Correction Constants."

5. Perform the necessary performance tests. Refer to Chapter 2, System
Verification and Performance Tests."

Warning These servicing instructions are for use by qualified

personnel only. To avoid electrical shock, do not perform
any servicing unless you are qualified to do so.

Warning The opening of covers or removal of parts 15 likely to
expose dangerous voltages. Disconnect the instrument from
all voltage sources while it is being opened.

Warning The power cord is connected to internal capacitors that may
remain live for 10 seconds after disconnecting the plug from
its power supply.

Caution Many of the assemblies in this instrument are very susceptible

to damage from ESD (electrostatic discharge). Perform the
following procedures only at a static-safe workstation and wear
a grounding strap.
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Procedures described in this chapter

The following pages describe assembly replacement procedures for the
HP 8753E assemblies listed below:

& Line Fuse

a Covers

m Front Panel Assembly

m Front Panel Interface and Keypad Assemblics (Al, AZ2)
m Display Lamp and Assembly {A18, A27)

m Rear Panel Assembly

& Rear Panel Interface Board Assembly (Al16)

m A3 Source Assembly

» A4, A5, A6 Samplers and A7 Pulse Generator

a A8, Al1D, All, Al2, Al3, Al4 Card Cage Boards
a A9 CPU/PIG Board

» A9BT1 Battery

w Al5S Preregulator

a A17 Motherboard Assembly

m Al9 Graphics Processor

8 A20 Disk Drive

» A21, A22 Test Port Couplers

a A23 LED Board

m A24 Transfer Switch

w A25 Test Set Interface

m A26 High Stability Frequency Reference (Option 1D3)
w B1 Fan
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Line Fuse

Tools Required

- small slot screwdriver

Removal

Warning For continued protection against fire hazard, replace fuse
only with same type and rating (3 A 250 V F). The use of
other fuses or materials is prohibited.

1. Disconnect the power cord.
2, Use a small slot screwdriver to pry open the fuse holder.
3. Replace the blown fuse with a 3 A 250 V F fuse (HP part number 2110-0708).

Replacement
1. Simply replace the fuse holder.
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Covers

Tools Required

T-10 TORX screwdriver
T-15 TORX screwdriver
T-20 TORX screwdnver
T-25 TORX screwdriver

Removing the top cover

1.

)

Remove both upper rear feet (item 1) by loosening the attaching screws
(item 2).

Loosen the top cover screw {item 3).

Slide caver off.

Removing the side covers

1.

2

4.

Remove the top cover.

. Remove the lower rear foot (item d4) that corresponds to the side cover vou
want to remove by loosening the attaching screw (item 5}

. Remove the handle assembly (item 6) by loosening the attaching screws

{item 7).
Slide cover off.

Removing the bottom cover

1

b

. Remove both lower rear feet (item 4) by loosening the attaching screws
{item 5).

. Loosen the bottom cover screw (item 8).

. Slide cover off,
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Front Panel Assembly

Tools Required

m T- 10 TORX screwdriver

m T- 15 TORX screwdriver

m small slot screwdriver

m ESD (electrostatic discharge) grounding wrist strap
m 5/16-inch open-end torque wrench (set to 10 in-1b)

Removal

1. Disconnect the power cord.

. Remove the front bottom feet [item ).

. Remove all of the RF cables that are attached to the front panel {item 2).
. Remove the line button (item 6).

n o owr o

. Remove the trim strip (item 3) from the top edge of the front frame by
prying under the strip with a small slot screwdriver,

. Remove the six screws (item 4) from the top and bottom edges of the frame,

~ N

. Slide the front panel over the test port connectors.

8. Disconnect the ribbon cable (item 5). The front panel is now free from the
instrument.

Replacement

1. Reverse the order of the removal procedure.

Note When reconnecting semirigid cables, it is recommended that the
connections be torqued to 10 m-[b.
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Front Panel Interface and Keypad Assemblies (Al, A2)

Tools Required

a T-10 TORX screwdriver
m T-15 TORX screwdriver
® small slot screwdriver
m ESD (electrostatic discharge) grounding wrist strap
m 5/16-inch open-end torque wrench (set to 10 in-Ib)

Removal

1. Remove the front panel assembly from the analyzer (refer to “Front Panel
Assembly” in this chapter).

2. Disconnect all cables from the front panel interface board (items 1, 2, 3. 4, 6,
and 7),

- Disconnect item 4 by pulling up on the corners of the connector base.
This will release the cable for easy removal. Damage may occur to the
connector if this step is not followed

- Disconnect item 7 by sliding the ribbon cable away from its cable clamp.
3. Remove the four screws (item 5, attaching the interface board.

4. Remove the nine screws from the Al front panel board to access and remove
the keypad.

Replacement

1. Reverse the order of the removal procedure.

Caution Damage may result if the following step is not followed.

2. To reconnect item 7, ensure that the ribbon cable is placed squarely into both
of its cable clamps.
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Display Lamp and Assembly (Al18, A27)

Tools Required

= T-10 TORX screwdriver

m T-15 TORX screwdriver

w small slot screwdriver

m ESD (electrostatic discharge) grounding wrist strap
m §/16-inch open-end torque wrench (set to 10 in-Ib)

Removal

1. Remove the front panel assembly {refer to “Front Panel Assembly™ in this
chapter).

2. Disconnect the cables (items 2, 3 and 4) from the Al assembly.

3. Remove the three screws (item 1) that attach the mounting plate and display
to the front panel.

4, Remove the mounting plate and the display from the front panel.

Note The bottom half of the following figure depicts the rear view of ~— .
the A18 assembly with the mounting plate removed, Use the
location of the display lamp cable (item 4) to aid in orientation.

5. Reimove the three screws (itemn 5) from the outside of the display.

6. Pull the lamp {item 6) out with a curving side motion, as shown.

Replacement
[. Reverse the order of the removal procedure,

2. Be sure to route ribbon cable 2 through the cable clamp on the A2 assembly
and the LCD mounting plate {item 7).

Caution  Be sure that cables are plugged in square and correct. Failure to
do so will result in serious component damage.
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Rear Panel Assembly

Tools Required

- T-10 TORX screwdriver -
- T-15 TORX screwdriver
- ESD (electrostatic discharpe) grounding wrist strap

Removal

1. Disconnect the power cord and remove the top (item 1) and bottom covers
(refer to “Covers” in this chapter).

I

Remove the four rear standoffs (item 2).

3. If the analyzer has option 1D3, remove the BNC jumper from the high
stability frequency reference (item 3).

4. Remove the four screws (item 5) that attach the interface bracket to the
rear panel.

5. Remove the six screws (item 6) and (item 7), that attach the preregulator to
the rear panel.

6. Remove the six screws (item 8) from the rear frame: two from the top edge
and four from the bottom edge.

7 Remove the screw from the pe (item 9) board stabilizer and remove the
stabilizer.

8. Lift the reference board (Al2) from its motherboard connector and
disconnect the flexible RF cable from its commector on Al2 (item 10)

Idenufy the wiring harness leading to the VGA connector (item 4). Follow
this harness back to its connection on the motherboard. The air flow cover,
attached by two screws, will have to be removed to get to this connection.
Disconnect the VGA wirc harness at this point.
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Rear Panel Assembly

10. Pull the rear panel away from the frame. Disconnect the ribbon cable
(item 11) from the motherboard connector pressing down and out. on
the connector locks. Disconnect the wiring harness (item 12} from the

motherboard.

Replacement

1. Reverse the order of the removal procedure.
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Rear Panel Assembly
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Rear Panel Interface Board Assembly (A16)

Tools Required

- 9/16 hex nut driver

- 3/16 hex nut driver

- T-1¢ TORX screwdriver

- T-15 TORX screwdriver

- ESD [electrostatic discharge) grounding wrist strap

Removal

1.

[ 8]

Disconnect the power cord and remove the top and bottom covers {refer to
“Covers™ in this chapter)

. If the analyzer has option 1D5, remove the high-stability frequency reference

jumper (item 1).

. Remove the hardware that attaches the seven BNC connectors to the rear

panel {item 2).

. Remove the hardware that attaches the interface connector to the rear panel

{item 3).

. Remove the rear panel from the analyzer (refer to *Rear Panel Assembly” in

this chapter).

. If the analyzer has option 1D35, disconnect the cable (item 4) from the rear

panel interface board

Disconnect the nibbon cable (item 5) from the rear panel interface board.

Replacement

1. Reverse the order of the removal procedure,
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A3 Source Assembly

Tools Required
- T-15 TORX screwdriver
- 5/16-inch open-end torque wrench (set to 10 in-Ib)

- ESD (electrostatic discharge) grounding wrist strap

Removal

T

Disconnect the power cord and remove the top cover (refer to “Covers” in
this chapter),

. Remove the source bracket (item 1) by removing four screws. ([t might be

necessary to disconnect a flexible cable from the B sampler.)

. Disconnect the flexible cable W26,
. Disconnect the semirigid cable W1.
. Lift the twa retention clips (item 2} at the front and rear of the source

assembly to an upright position.

. Move WI to the side while litting the source high enough to provide wrench

clearance for W24. To lift the A3 source assembly, use the source bracket
handle (item 3).

7. Disconnect the semirigid cable W24,

8. Remove the source assembly from the instrument.
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A3 Source Assembly

sg6dre

Replacement
1. Check the connector pins on the motherboard befote reinstallation.

2. Slide the edges of the sheet metal partition (item 4) into the guides at the
sides of the source compartment, Press down on the module to ensure that it
is well seated in the motherboard connector.

3. Push down the retention clips. Reconnect the two semirigid cables (W1 and
W24) and one flexible cable (W26) to the source nssembly.

Note When reconnecting semirigid cables, it is recommended that the
connections be torqued to 10 in-1b.

4. Reinstall the source bracket.

5. Reconnect the flexible cable to the B sampler.
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A4, A5, A6 Samplers and A7 Pulse Generator

Tools Required
- T-10 TORX screwdriver
- 5/16-inch open-end torque wrench (set to 10 in-lb)

- ESD (electrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord and remove the top cover (refer to “Covers™ in
this chapter).

%)

. To remove the B sampler (A6), you must remove the source bracket (item 1).

3. Dusconnect all cables from the top of the sampler (A4/A3/A6) or pulse
generator (A7)

4. Remove the screws from the top of each sampler assembly. Extract the
assembly from the slot.

Note To remove the A (AS5) or R (A4) sampler, first remove the cable
on the B (A6) sampler.

Note If you are removing the pulse generator {A7), the grounding
clip, which rests on top of the assembly, will become loose once
the four screws are removed. Be sure to replace the grounding
clip when reinstalling the pulse generator assembly.

14-24 Assembly Replacement and Post-Repair Procedures




A4, A5, A6 Samplers and A7 Pulse Generator

L A1
g
kg
1]
. Al
-~
'f
|1
L
L
T ws
s "] (A1 to Ad)
[ to ATH & g
{ : e
we | = —= AT o AT)
1AS to A7)
] BTy
wr Y ?
(At to AT N 4

13688

Assembly Replacement and Pest-Repair Procedures  14-25



A4, A5, A6 Samplers and A7 Pulse Generator

Replacement
I. Check the connector pins on the motherboard before reinstallation.

2. Reverse the order of the removal procedure.

Note - When reconnecting semirigid cables, it is recommended that
the connections be torqued to 10 in-ib.

- Be sure to route W8 and W9 as shown. No excess wire should
be hanging in the All and Al4 board slots. Routing the wires
mn this manner will reduce noise and crosstalk.
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A8, A10, All, Al12, Al13, A14 Card Cage Boards

Tools Required

- T-10 TORX screwdriver

- T-15 TORX screwdriver

- ESD (electrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord and remove the top cover {refer to “Covers” in
this chapter),

2. Remove the screw from the pc board stabilizer and remove the stabilizer.

3. Lift the two extractors located at each end of the hoard. Lift the board from
the card cage slot, just enough to disconnect any flexible cables that may be
connected to it.

4. Remove the board from the card cage slot.

Replacement
1. Check the connector pins on the motherboard before reinstallation.

2. Reverse the order of the removal procedure.

Note Be sure to route W8 and W9 as shown. No excess wire should
be hanging in the All and Ald board slots. Routing the wires int
this manner will reduce noise and crosstalk in the instrument.
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A9 CPU Board

Tools Required

- T-10 TORX screwdriver

- T-15 TORX screwdriver

- ESD (electrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord.
2. Remove the top and bottom covers (refer to “Caovers”™ in this chapter).

3. Remove the rear panel assembly, following steps 4 through 6 of “Rear Panel
Assembly.”

4. Turn the analyzer upside down,

5. Pull the rear panel away from the frame as shown in the following figure.

6. Disconnect the four ribbon cables (W20, W35, W36, and W37) from the CFU
board (A9).

7. Remove the three screws (item 2) that secure the CPU board (A9 to
the deck. Slide the board towards the front of the instrument so that it
disconnects from the three standoffs (item 3).

8. Lift the board off of the standoffs.

Replacement
1. Reverse the order of the removal procedure.

2. Leave the bottom cover off in order to perform the post repair procedures
located at the end of this chapter.

1430  Assembly Replacement and Post-Repair Procedures




A9 CPU Board

sgall2e

Assembly Replacement and Post-Repair Procedures  14-31



A9 CPU Board
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A9BT1 Battery

Tools Required

- T-10 TORX screwdriver

- ESD (electrostatic discharge} grounding wrist strap
- soldering iron with associated soldering tools

Removwal

1. Remove the A9 CPU/PIG board (refer to ™ A9 CPU Board” in this chapter).
2. Unsolder and remove A9BTI from the A9 CPU/PIG board.

Warning  Battery A9BT1 contains lithium. Do not incinerate or
puncture this battery. Dispose of the discharged battery in
a safe manner.

DO NOT THROW BATTERIES AWAY BUT
COLLECT AS SMALL CHEMICAL WASTE.

sh780a

Replacement

1. Make sure the new battery is inserted into the A9 board with the correct
polarity.

Warning  Danger of explosion if battery is incorrectly replaced.
Replace only with the same or equivalent type
recommended.

2. Solder the battery into place.
3. Replace the A9 CPU/PIG board (refer to "A9 CPU Board™ in this chapter).
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AlS5 Preregulator

Tools Required

- T-10 TORX screwdriver

- T-15 TORX screwdriver

- ESD (electrostatic discharge) grounding wrist strap

Removal

1, Remove the rear panel (refer to “Rear Panel Assembly™ in this chapter).
2. Remove the two remaining screws from the top of the rear frame.

3. Disconnect the wire bundle (Al1SWI) from A8J2 and A17]3,

4. Remove the preregulator (A15} from the frame.

Replacement

1. Reverse the order of the removal procedure.

Note - When reinstalling the preregulator (Al13), make sure the three
grommets (item 1) on A15W1 are seated in the two slots (item
2) on the back side of the preregulator and the slot (item 3) in
the card cage wall.

- After reinstalling the preregulator (A15), be sure to set the
line voltage selector to the appropriate setting, 115 V or
230V.
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Al7 Motherboard Assembly

Tools Required

a T-10 TORX screwdriver
T-15 TORX screwdtiver
T-20 TORX screwdriver

2

|

a

a small slot screwdriver
w 2.5-mm hex-key driver
|

5/16-inch open-end torque wrench (set to 10 in-ib)

ESD (electrostatic discharge} grounding wrist strap

Removal

To remove the A17 motherboard assembly only, perform the following steps to
remove all assemblies and cables that connect to the motherboard.

1.

ta

Disconnect the power cord and remove the top, bottom, and side covers
{refer to ““Covers™ in this chapter).

. Remove the front panel assembly (refer to “Front Panel Assembly™ in this

chapter).

. Remove the rear panel assembly (refer to “"Rear Panel Assembly™ in this

chapter).

. Remove the preregulator (refer to “ Al5 Preregulator” in this chapter).

5. Remove the graphics processor (refer to * A149 Graphics Processor™ in this

chapter).

. Remove the test set deck (item 3) by removing the three screws (item 4)

from the bottom and four screws (item 5) from the side frames. For clarity,
the figure on the next page does not show the assemblics attached to the
test set deck.

7. Remove the CPU board (refer to * A9 CPU Board” in this chapter).

8. Remove the memory deck (item 1) by removing three screws (item 2) from

the bottorn and four screws (item 6) from the side frames.
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11.

Al7 Motherboard Assembly

Remove the source assembly (refer to “A3 Source Assembly” in this
chapter).

Remove the samplers and pulse generator (refer to “Ad, A5, A6 Samplers
and A7 Pulse Generator™ in this chapter).

Remove the card cage boards (refer to "A8, A0, All, AlZ, Al3, Al4

Card Cage Boards” in this chapter). Continue with step 12 to remove the
motherboard, or step 13 to remove the motherboard/card cage assembly.

. To disconnect the motherboard (item 7), remove the 34 riv screws (item 8).

Important: Do not misplace any of these screws.
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Al17 Motherboard Assembly

134 Places)
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To remove the A17 motherboard assembly along with the card cage, continue
with the following step:

13. Referring to the figure on the following page, remove the front frame (item
1) and rear frame (item 6) by removing the attaching screws (item 7). At
this point. only the motherboard/card cage assembly should remain. This
whole assembly is replaceable.
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Replacement

1. Reverse the order of the removal procedure.
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Al9 Graphics Processor

Tools Required
- T-10 TORX screwdriver
- T-15 TORX screwdriver

- ESD (electrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord.

7

[F¥]

2. Remove the top cover (refer to “Covers” in thus chapter) and front panel
(refer to “Front Panel Assembly™ in this chapter.)

. Remove the six screws {item 1} from the GSP cover (item 2} and lift off.

4. Swing out the handles (itern 3) and pull the GSP board (item 4) out of the

analyzer.

Replacement

1. Check the connector pins on the motherboard before reinstallation.

2. Reverse the order of the removal procedure.
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A20 Disk Drive Assembly

Tools Required

- 2-mm extended bit allen wrench

T-8 TORX screwdriver

T-10 TORX screwdriver

T-15 TORX screwdriver

T-25 TORX screwdriver

small slot screwdriver

ESD (electrostatic discharge} grounding wrist strap

Removal

|

2

3

. Disconnect the power cord and remove the top, bottom, and left side covers
(refer to “Covers™ in this chapter).

. Remove the front panel (refer to “Front Panel Assembly™ in this chapter).

Turn the instrument upside-down and disconnect the ribbon cable (item 1)
from the CPU board.

. Remove the four screws (item 2) that secure the disk drive bracket to the
side of the frame.

. Slide the disk drive out of the instrument.

. Remove the four screws (item 3) that secure the disk drive to the bracket.

14-44 Assembly Replacement and Post-Repair Procedures




A20 Disk Drive Assembly

\- .
\\13j

BOTTOH

SgE96a

Assembly Replacement and Post-Repair Procedures 14-45



A20 Disk Drive Assembly

Replacement

1.

10.

While the disk drive is horizontal and on a flat surface, attach the disk drive
bracket with four screws.

Slide the disk drive into the instrument.

Loosely secure the disk drive bracket to the side of the frame with four
SCIrews.

Turn the instrument upside-down and connect the ribbon cable to the CPU
board.

. Replace the front panel with the exception of fastening the top left screw

{refer to “Front Panel Assembly™ in this chapter).

. While adjusting the position of the disk drive, tighten the screws that secure

the disk drive bracket to the side of the frame.

. Insert a disk into the disk drive and then eject the disk.

- If the disk drive door operation is satisfactory, continue with step 9.

- If the disk drive door operation is not satisfactory, continue with step 8.

. Loosen and then retighten the four screws that secure the disk drive to the

dish drive bracket:
a. Loosen the three screws that are readily accessible.

b. Loosen the uppermost, frontmost screw through the top left access hole
in the front frame.

c. After disk drive tension has been released, retighten all four screws.

Finish the front panel replacement procedure by fastening the remaining
screw (top left) to the front panel.

Replace the covers (refer to “Covers™ in this chapter)
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A21, A22 Test Port Couplers

Tools Required

a T-10 TORX screwdriver

m T-15 TORX screwdriver

a small slot screwdriver

a ESD [electrostatic discharge) grounding wrist strap

u 5/16-inch open-end torque wrench (set to 10 in-1b)

Removal

1. Disconnect the power cord and remove the bottom cover (refer to “Covers’
in this chapter).

2. Disconnect the small bias wire from the test set interface board (A25)}.

)

For coupler A21 disconnect the gray wire (A21W1).
For coupler A22 disconnect the gray wire (A22W1).

3. Disconnect the two semirigid cables from the coupler assembly.

For coupler A21 disconnect W3 and W31,
For coupler A22 disconnect W4 and W32,

4. Remove the four screws, washers, and pressure springs that secure the
coupler to the test set deck. Remove the coupler.

5. Remove the pressure springs.

Replacement
1. Reverse the order of the removal procedure.

Note - If you're installing a new coupler, the gold lead on the
feedthru capacitor (item 1) must be carefully bent at
90 degrees to prevent it from shorting to the bottom cover.

When reconnecting semirigid cables, it is recommended that
the connections be torqued to 10 in-Ib.
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A23 LED Board

Tools Required

m T-10 TORX screwdriver

w T-15 TORX screwdriver

s small slot screwdriver

m ESD (electrostatic discharge) grounding wrist strap
m 5/16-inch open-end torque wrench (set to 10 in-1b)

Removal

1. Disconnect the power cord and remove the bottom cover (refer to “Covers™
in this chapter).

t-2

. Remove the front panel (refer to “Front Panel Assembly™ in this chapter).

3. Remove the A22 test port coupler {refer to "A21, A22 Test Port Couplers” in
this chapter).

4. Disconnect W33 from the LED board (A23).
5. Remove the screw (item 1) from the front of the test set deck.
6. Remove the LED board {(A23).

Replacement
1. Reverse the order of the removal procedure,

14-50 Assembly Replacement end Past-Repair Procedures




A23 LED Board

55a%8e

Asgembly Replacement and Post-Repair Procedures  14-51



A24 Transfer Switch

Tools Required

- T-10 TORX screwdriver

- T-15 TORX screwdriver

- 5/16-inch open-end torque wrench (set to 10 in-1b)
- ESD (electrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord and remove the bottoin cover (refer to “Covers™
in this chapter).

2. Disconnect A24W1 from I3 on the test set interface board (A2S).

3. Disconnect the three semirigid cables {W1, W31, and W32) from the transfer
switch (A24).

4. Remove the two screws (item 1) that secure the transfer switch.

Replacement

1. Reverse the order of the removal procedure.

Note When reconnecting semirigid cables, it is recommended that the
connections be torqued to 10 in-1b.

14-52 Assembly Replacement and Post-Repair Procedures




A24 Transfer Switch

w32 Wit Ja AZAW1

(2 Places) 9g69%e

Assembly Replacement and Post-Repair Procedures  14-53



A25 Test Set Interface

Tools Required

- T-10 TORX screwdriver

- T-15 TORX screwdriver

- 5/16-inch open-end torque wrench {set to 10 in-lb)

- ESD (electrostatic discharge) grounding wrist strap

Removwal

1. Disconnect the power cord and remove the bottom cover (refer to “Covers”
in this chapter).

. Disconnect all cables and wires (A21 W1, A22W1, W33, and W34) from the
test set interface board {A25).

rd

3. Remove the five screws {item 1) that secure the test set interface board.

Replacement

1. Reverse the order of the removal procedure.
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A26 High Stability Frequency Reference (Option 1D5)
Assembly

Tools Required

- T-10 TORX screwdriver
- T-15 TORX screwdriver
- 9/16-inch hex-nut driver
- ESD (electrostatic discharge) grounding wrist strap

Removal
1. Remove the rear panel (refer to * Rear Panel Assembly™ 1n this chapter).
2. Disconnect W30 from the high stability frequency reference board (A26).

3. Remove the BNC connector nut and washer from the “ 10 MHz PRECISION
REFERENCE" connector (item 1} on the rear panel.

4. Remove the screw (item 4) that attaches the 1D5 assembly to the rear panel.

5. Remove the screw (itemn 2) that secures the high stability frequency
reference board (A26) to the bracket.

6. Slide the board out of the bracket. Be careful not to lose the plastic spacer
washer (item 3) that is on the BNC connector as the board is being removed.

Replacement

1. Reverse the order of the removal procedure.

Note Before reinserting the tugh stability frequency reference board
{A26) into the bracket, be sure the plastic spacer washer

{(item 3) is on the BNC connector,
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Bl Fan Assembly

Tools Required

- 2.5mm hex-key driver

- T-10 TORX screwdriver

- T-15 TORX screwdriver

- ESD (electrostatic discharge) grounding wrist strap

Removal
1. Remove the rear panel (refer to “Rear Panel Assembly™ in this chapter).

2. Remove the four screws {item 1) that secure the fan and fan cover to the
rear panel.

Replacement

i. Reverse the order of the removal procedure.

Note The fan should be installed so that the direction of the air flow
is away from the instrument. There is an arrow on the fan

chassis indicating the air flow direction.
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Post-Repair Procedures for HP 8753E

The following table lists the additional service procedures which you must

perform to ensure that the instrument is working correctly, following the

replacement of an assembly. These procedures can be located in either ~—
Chapter 2 or Chapter 3.

Perform the procedures in the order that they are listed in the table,
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Table 14-1. Related Service Procedures

Replaced Adjustments/ Verification
Assembly Correction Constants {Ch. 3) (Ch. 2)
Al Front Panel None Service Test 0
Keyboard Bervice Test 23
A2 Front Panel None Service Test 0
Interface Service Test 23
Bervice Test 12
Tests 66 - BD
A3 Source AD Switch Positions Test Port Output Frequency Range

Source Def CC {Test 44)

Pretune Default CC (Test 45)

Anslog Bus CC {Test 46)

Source Pretune CC (Test 48)

RF Output Powet CC (Test 47)

Sampler Magnitude and Phase CC (Test 53)
Cavity Oscillator Frequency CC (Test 4)
Bource Spur Avoidance Tracking
EEPROM Backup Disk

and Accuracy

Test Port Output Power Accuracy

Test Port Output Power Range and
Linearity

Test Port Qutput/Input Harmonics
(Option 002 only)

or

System VerlBeation

A4/AS/AG Samplers

A9 Switch Positions

Sampler Magnitude and Phase CC (Test 53)
IF Amplifier CC (Test 51)

EEPROM Backup Disk

Minimum R Channel Level
{if R sampler replaced)
Test Port Crosstalk
Test Port [nput Frequency Response

or

System Verification

A7 Pulse Generator

AD Switch Positions
Sampler Magnitude and Phase CC (Test 53)
EEPROM Backup Disk

Test Port Input Frequency Response
Test Port Frequency Range and
Accuracy

or

System Verification

AB Post Regulator

ABSwitch Positions

Cavity Oscillator Frequency CC (Test 54)
Source Spur Avoldance Tracking
EEPROM Backup Disk

Bervice Test O
Check AStest paint voltages
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Table 14-1. Related Service Procedures (2 of 3)

Replaced Adjustments/ Verification
Assembly Correction Constants (Ch. 3) (Ch, 2)
Af CPU AD Switch Pogitions Operator's Check
(EEPROM Backup Loed Firmware Service Test 21
Disk Available) CC Retrieval Service Test 22
Serial Number CC (Test 55)
Option Number CC (Test 56)
ABCPU A9 Switch Positions Test. Port Output Frequency Range

(EEPROM Backup
Disk Not Available)

Load Firmware

Senal Number CC (Test 55)

{Option Number CC (Test 56)

Source Defl CC (Test 44)

Pretune Default CC (Test 45}

Analog Bus CC [Test 46)

Cal Kit Default {Test 57)

Source Pretune CC (Test 48)

RF Output Power CC (Test 47)

Sampler Magnitude and Phase CC (Test 53)
ADC Linearity CC (Test 52)

IF Amplifier CC (Test 51)

Cavity Qscillator Frequency CC (Test 54)
EEFPROM Backup Disk

and Accuracy
Test Port Output Power Accuracy
Test Port Output Power Range and
Linearity
Test Port Receiver Dynamic Accuracy
Test Port Input Frequency Response

or

System Verification

A10 Digital IF A¢ Switch Positions Test Port Input Noise Floor Leve]
Analog Bus CC {Test 46) Test Port Crosstalk
Sampler Magnitude and Phase CC (Test 53} | System Trace Nolse
ADC Linearity CC (Test 52)
IF Amplifier CC [Test 51)
EEPROM Backup Disk or
System Verifleation
All Phase Lock A9 Switch Positions Miniraum R Channel Level

Analog Bus CC (Test 46)
Pretune Default CC (Test 45)
Source Pretune CC (Test 48)
EEPROM Backup Disk

'TestPort Output FrequencyRange ,
and Accuracy

or

System Verification

1462 Assembly Replacement and Post-Reparr Procedures




Table 14-1. Related Service Procedures (3 of 3)

Replaced
Assembly

Adjustments/

Correction Constants (Ch. 3)

Verification
(Ch. 2)

A2 Reference

A9 Switch Posttions
High/Low Band Transition
Frequency Accuracy
EEPROM Backup Disk

Test Port Output Frequency Range

and Accuracy

A13 Fractional-N
{Analog)

A9 Switch Positions

Fractional-N Spur and
FM Sideband

EEPROM Backup Disk

Test Port Output Frequency Range

and Accuracy

Al4 Fractional-N
(Digital)

AD Switch Positions
Fractional-N Frequency Range
Fractional-N Spur Avoldance
and FM Bideband

EEPROM Backup Disk

Test Port Output Frequency Range

and Accuracy
or

System Verification

A16 Preregulator None Self-Test

Al8 Rear Panel None Internal Test 13,

[nterface Rear Panel

Al7 Motherboard None Observation of Display
Tests 66 - 80

A18 Display None Observation of Display
Tests 66 - 80

A16 Graphucs System | None Observation of Display

Processor Tests 58 - 80
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Error Terms

The analyzer generates and stores factors in internal arrays when a
measurement error-correction (measurement calibration) is performed. These
factors are known by the following terms:

® error terms
a E-terms
» measurement calibration coefficients

The analyzer creates error terms by measuring well-defined calibration devices
over the frequency range of interest and comparing the measured data with the
ideal model for the devices. The differences represent systematic (repeatable)
ertors of the analyzer system. The resulting calibration coefficients are good
representations of the systematic error sources. for details on the various levels
of error-correction, refer to the “Optimizing Measurement Results” chapter

of the HP 8719D/20D/22D Network Analyzer User s Guide. For details on the
theory of error-correction, refer to the “Application and Operation Concepts™
chapter of the HP 8719D/20D/22D Netwark Analyzer User's Guide.

Error Terms Can Also Serve a Diagnostic Purpose

Specific parts of the analyzer and its accessories directly contribute to the
magnitude and shape of the error terms. Since we know this correlation and we
know what typical error terms look like, we can examine error terms to monitor
system performance (preventive maintenance) or to identify faulty components
in the system (troubleshooting).

n Preventive Maintenance: A stable, repeatable system should generate
repeatable error terms over long time intervals, for example, six months.
If you make a hardcopy record (print or plot) of the error terms, you can
periodically compare curtent error terms with the record. A sudden shift in
error terms reflects a sudden shift in systematic errors, and may indicate
the need for further troubleshooting. A long-term trend often retlects drift,
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connector and cable wear, or gradual degradation, indicating the need for
further investigation and preventive maintenance. Yet, the system may stili
conform to specifications. The cure is often as simple as cleaning and gaging
connectors or inspecting cables.

m Troubleshooting: If a subtle failure or mild performance problem is
suspected, the magmtude of the error terms should be compared against
values generated previously with the same instrument and calibration kit.
This comparison will produce the most precise view of the problem.

However, if previously generated values are not available, compare the
current values to the typical values listed in Table 11-2, and shown graphically
on the plots in this chapter. If the magnitude exceeds its limit, inspect the
corresponding system component. If the condition causes system verification
to fail, replace the component.

Consider the following while troubleshogting:

a All parts of the system, including cables and calibration devices, can
coniribute to systematic errors and impact the error terms

o Connectors must be clean, gaged, and within specification for error term
analysis to be meaningful.

o Avoid unnecessary bending and flexing of the cables following measurement
calihration, minimizing cable instability errors.

o Use good connection technigues during the measurement calibration.
The connector interface must be repeatable. Refer to the *Principles
of Microwave Connector Care” section in the *Service Equipment and
Analyzer Options” chapter for information on connection techniques and on
cleaning and gaging connectors,

o Use error term analysis to troubleshoot miner, subtle performance problems.
Refer to the “Start Troubleshooting Here" chapter if a blatant failure or
gross measurement error 1s evident.

o It is often worthwhile to perform the procedure twice (using two distinct
measurement calibrations) to establish the degree of repeatability. If the
resuits do not seemn repeatable, check all connectors and cables.
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Measurement Calibration Procedure

1.

ta

Refer to the “Measurement Calibration™ section in Chapter 2, *System
Verification and Performance Tests.” and perform the full 2-port calibration
with the following modifications:

. For the reftection measurements (short, open, loads), connect the calibration

device directly to the test port instead of to a reference test port. Use the
female devices for port, 1. Adapt the male devices for port 2.

. For the reflection measurements, use a cable configuration {a single cable or

cable pair) that is consistent with the normal use of the system.

. For the isolation measurement, select from the following two options:

a If you will be measuring devices with a dynamic range less than 90 dB,
press:

{OMIT ISOLATION] [ISOLATION DONE]

o If you will be measuring devices with a dynamnic range greater than 90 dB,
follow these steps:

a. Leave the cables connected and connect impedance-matched loads to
the test ports (or reference test ports).

Note If you will be measuring highly reflective devices, such as filters,

use the test device, connected to the reference plane and
terminated with a load, for the isolation standard.

b Press [Avg] [BVERAGING on] [AVERAGING FACTOR] [16] [x1] to change the
averaging to at least t6.

c. Press [Avg] {IF BW] [10][x1] to change the [F bandwidth to 10 Hz.

d. Press [Cal] {FESUME ~AL SEQUENCE] [ISOLATIMN] [DO BOTH FWD + REV].

e. Return the averaging to the original state of the measurement, and
press [Cal] [RESUME CAL SEQUENCE DONE 2-PORT CAL].
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The following table lists the calibration coefficients along with their
corresponding test numbers, You may wish to refer to this table when
performing the “Error Term Inspection™ procedure.

Table 11-1. Calibration Coefficient Terms and Tests

Calibration Cahbration Type Test
Coefficient Number
Response Respense l-port 2-[:»()r1:'r
and I[solation*
| Ef or Eq Ex (Ep) Ep Enp 31
2 ET (ER) Es EsF n
3 Ep ERF 33
E] Exr 34
5 ELR 35
B Ep 36
7 Epp 37
8 Egp 18
9 Epte 19
10 Exp 10
1 ELp 41
12 ETR a2

NOTES:

Meaming of first subscnpt: D=directwvity, S=source match; R=reflection tracking, X=crosstalk;
L=load match; T=transmssion tracking

Meaning of second subsenpt: F=lorward; R=reverase

* Response and Isolation cal yields Ex or BEqif a transmission parameter 1S5 , 813lerEporEgifa
reflection parameter (371, S37)

+ one-path, 2-port £al duphcates arrays 1 1o 6 in arrays 7 to 12,
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Error Term Inspection

Note If the correction is not active, press [Cal] [COPRECTION ONJ.

. Press [System] [SERVICE MENU| (TESTS] [31] [x1] [EXECUTE TEST].

The analyzer copies the first calibration measurement trace for the selected
error term inte memory and then displays it Table 11-l lists the test
numbers.

(&)

. Press [Scale Ref] and adjust the scole and reference to study the error term
trace.

3. Press [Marker Fetn} and use the marker functions to determine the error term
mmagnitude.

4. Compare the displayed measurement trace to the trace shown in the
following "“Error Term descriptions” section, and to previously measured
data, If data is not available from previous measurements, refer to the
typical uncorrected performance specifications listed in Table 11-2 and
Table 11-3.

5. Make a hardcopy of the measurement results:
a Connect a printing or plotting peripheral to the analyzer.

b. Press {Local] [STSTEM CONTROLLER] [SET ADDRESSES] and select the
appropriate peripheral to verify that, the HP-IB address is set correctly on
the analyzer.

¢. Press [Save/Recall] and then choose either {PRINT] or [ELOT].

d. Press [Display] [MORE] [TITLE] and title each data trace so that you can
identify it later.

Note For detailed information on creating hardcopies, refer to
“Printing, Plotting, and Saving Measurement Resplis” in the HP
8719072007220 Network Analvzer User's Gide

6. Repeat steps 1 through 5 for each test number that corresponds to a
calibration coefficient {see¢ Table 11-1),
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If Error Terms Seem Worse than Typical Values

1. Perform a system verification to verify that the system still ¢conforms to
specifications.

2. If system verification fails, refer to "Start Troubleshooting Here."

Uncorrected Performance

The following tables show typical performance without error-correction, RF

cables are not used except as noted. Related error terms should be within these
values.

Table 11-2.
HP 8719D/8720D Characteristics Without Error-Correction
Parameter Frequency Range
& Option
0.06 to 06 GHz|0.6 to 2 GHz |2 to 8 GHz |8 to 20 CH:

Directnaty £ 7 dB 27 dB 21 dB 16 dB
Source Match (Standard) 12 dB 12 dB 10 dB 848
Source Match [Opuca 400} 20 4B 20 1248 10 dB
Source Match (Option 007) 16 dB 20dB 14 dB 11dB
Saurce Match |Ophon 085) 18 dB 18 dB 14 dB & dB
Load Match (Standard) 2248 20 dB 1248 10 4B
Load Match (Option 400) 20 48 17 dB 1248 1CdB
Load Match (Opton 007) 26 48 24 dB 15 dB 12 dB
Load Match [Cphon 083) 26 dB 24 dB 15 dB 10 dB
Reflection Tracking? +3 dB +3dB +3 dB +3dB
Transmission Tracking? 3 dB 3dB 3dB t3dB
Crosstali? 96 dB 95 dB 96 dE 90 4B

1 [ncludes effect of HP 851311 cable set on test ports

2 Excludes 0/-5 dB slope, charactenishic, in magnitude response from 0 84
to 40 GHz and rolloff below 0 8% Ghz, which is charactenstucally -3 dB
at 500 MHz, -15 dB at 100 MHz, and -20 dB at 50 MHz
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Table 11-3.
HP 8722D Characteristics Without Error-Correction

Parameter
B Option

Frequency Range

8 to 20 GHz

20 to 40 GHz

Directivity

Source Match (Standard, Option 400}
Source Mach (Cption 007, Opuon 085)
Load Mach! (Standand, Opiion 400)
Load Maich {Opton 907, Ophon OB3)
Reflection, Tracking?

12

Transmission Tracking

Crosstalk

003w 2 GHz2 to 8 GHz

23dB 21 dB
17dB 12 dB
20dB 13 dB
18dB 16 dB

21 4B 1748

+3dB +14B

+3 dB +3dB
45 dB 95 B

16 dB
11 dB
11dB
12 dB
11d8
+3 dB
+3 db
58 dB

16 dBE
1dB
idB
10dB
10 dB
+3 db
+3 dB

§5 dB

1 Measured with RF cables

2 Excludes 0/-5 dB slope, characteristic, in magnitude response from 084 o 40 GHz
and rolloff below 0.84 GHz, which is characterstically -3 dB at 500 MHz, -15 dB
at 100 MHz, and -20 4B at 50 MHz
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Error Term Descriptions
The error term descriptions in this section include the following information:

m significance of each error term
» typical resuits following a full 2-port error-correction
» guidelines to interpret each error term

The same description applies to both the forward (F) and reverse {R) terms. The
plots shown with each are typical of a working system following a full 2-port
calibration as performed in “Measurement Calibration Procedure.” above.

It may be helpful to define some of the terms used in the error term descriptions

that, follow:

B R signal path: refers to the reference signal path. Tt includes the A58
M/A/D/S, A63 R sampler, and associated semi-rigid coax cables.

® A input path: refers to the port | input path and includes the A58 M/ATVS,
A69 step attenuator, S4 transfer switch. A6l bias tee. A62 directional coupler,
A65 A sampler, and associated semi-rigid coax cables.

m B input path: refers to the port 2 input path and includes the A58 M/A/D/S,
A69 step attenuator, S4 transfer switch, A60 bias tee, A63 directional coupler,
A66 B sampler, and associated semi-rigid coax cables
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Directivity (EDF and EDR)

These are the uncorrected forward and reverse directivity error terms of the
system. The directivity error of the test port is determined by measuring the
811 and S22 refiection of the calibration kit load. The load has a much better
return loss specification than does the uncorrected test port, therefore any
power detected from this measurement is assumed to be due to directivity error.

Significant System Components. The load used in the cahbration is the most
important component. The test port connector, the cable, and the coupler also
greatly affect the measured directivity errot.

Affected Measurements. The measurements most affected by directivity
errors are measurements of low reflection devices; highly reflective device
measurements

will appear normal.

cHI MEM log MAG 10dBI  PEF o0 d@
hd DFEDR:
c2

van 04 AA BRI
vy

START 0.080 000 000 GHz STOP 40.0%0 600 400 GH:

abb147d

Figure 11-1. Typical EDF/EDR Without Cables
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Source Match (ESF and ESR)

Description

These are the forward and reverse uncorrected source match terms of the
driven port. They are obtained by measuring the reflection (S1L. §22) of

an open and then a short connected directly te the ports. Source match is a
measure of the match between the coupler and test set conmector. as well as the
match between all components from the source to the output port.

Significant System Components. The open and short calibration devices are

important, as are the coupler and test port connectors. The power splitter, bias
tees, step attenuator, and transfer switch may also contribute to source match

erTors.

Affected Measurements. The measurements most affected by source match
errors are reflection and transmission measurements of highly reflective DUTS.

CH1 MEM log MAG 10 48/ REF 0 dB
" ERF/ESHY

c2

Hid

l 1

ETART 0 050 o 00D GHz STOP 40 050 00D 000 GHz

ab61344

Figure 11-2. Typical ESF/ESR Without Cables
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Reflection Tracking (ERF and ERR)

Reflection Tracking is the difference between the frequency response of the
reference path (R path) and the frequency response of the reflection test

path (A or B input path). These error terms are characterized by measuring
the reflection (§11,522) of the open and the short during the measurement
calibration. Notc that coupler response is included in this error term. Typically
this appears as a slope of 0/-5 dB from 0.84 Gizto 40 GHz and a roll-off below
0.84 GHz, which is typically -3 dB at 300 MHz, -15 at 100 MHz, and -20 at 50
MHz.

Significant System Components. The open and short calibration devices have

an effect on reflection tracking. But large variations in this error term may
indicate a problem in one of the signal paths. Suspect the R signal path if the
problem appears in both ERF and ERR. Troubleshoot the A or B input paths first
if only one reflection tracking term is affected.

Affected Measurements. All reflection measurements {high or low return loss)
are affected by the reflection tracking errors.

CHI MEMW log MAG 10 dB/ REF 0 dB

¥

<2

Hid

START 0.050 000 000 GHz SFOP 40030 000 000 GHz

OPTION #0} APPROXIMATELY 6 dB LOWER ahiidgd

Figure 11-3. Typical ERF/ERR
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Isolation (Crosstalk, EXF and EXR)

These are the uncorrected forward and reverse isolation emer terms that
represent leakage between the test ports and the signal paths. The isolation
error terms are charactenized by measuring transmission (S21, $12) with loads
attached to both ports during the measurement calibration. Since these terms
are low in magnitude, they are usually noisy {not very repeatable). The error
term magnitude changes dramatically with IF bandwidth: a 10 Hz [F bandwidth
must be used in order to lower the noise floor beyond the crosstalk specification,
Using averaging will also reduce the peak-to-peak noise in this error term.

Sigpificant System Components. Loose cable connections or leakage between
cormponents in the lower box are the most likely cause of isolation problems.
The transfer switch, bias tees, couplers, and samplers are the most susceplible
components.,

Affected Measurements, [solation errors affect hoth reflection and transmission
measurements, primanly where the measured signal level is very low. Examples
include reflection measurements of a well-matched DUT. and transmission
measuretnents where the insertion loss of the DUT is large.

CHt MEM log MAG 1048 REF-80 d&
¥

- F/EOR)
2
Hid

L,

f

! LI L
START 0.050000 000 GHz STOP 40 050 000 P00 GHz

sb&150d

Figure 11-4. Typical EXF/EXR with 3 kHz Bandwidth
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Load Match (ELF and ELR)

Load match is a measure of the impedance match of the test port that
terminates the output of a 2-port device. The match of test port cables is

included. Load match error terms are characterized by measuring the S11 and

822 responses of a “thru” configuration during the calibration procedure.

Significant System Components. Large variations in the forward or reverse

load match error terms may indicate a bad “thru™ cable or a poor connection of
the cable to the test port.

Affected Measurements. The measurements most affected by load match

errors are all transmission measurements, and reflection measurements of a low

insertion

loss two-port device, such as an airline.

CH MEM

*

cz

Hid

Ing MAG

1edB/

REF 0 48

v
LFELR

START 0 050 600 000 GHz

Figure 11-5. Typical ELF/ELR

STOP 40.050 000 000 GHz

1113



Transmission Tracking (ETF and ETR)

Transmission tracking is the difference between the frequency response of

the reference path (including R input) and the frequency response of the
transmission test path (including A or B input) while measuring transmission.
The response of the test port, cables is included. These terms are characterized
by measuring the transmission (S21, 512) of the “thru” configuration during the
measurement calibration. Note that coupler response is included in this error
term. Typically transmission tracking appears as a slope of 0/-5 dB from 0.84
GHz to 40 GHz and a roll-off below 0.84 GHz, which 1s typically -3 dB at 500
MHz, -15 at 100 MHz, and -20 at 50 MHz,

Significant System Components. Large variations in this error term probably
indicate a problem in the reference signal path (if both FTF and ETR are bad)
or in the A or B input path. The “thru” cable also has an effect on transmission
tracking.

Affeeted Measurements. All transmission measurements are affected by
transmission tracking errors.

CHI MEM log MAG 10 dBv REF 0 dB
L4 ETF/ETR
ce
HId
m e
‘e
START 0.050 000 006 GHz STOP 40.050 000 000 GHz

sbet162d

Figure 11-6. Typical ETF/ETR
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Theory of Operation

Introduction

Theory of Operation provides a general description of the system, and operating
theory of the network analyzer functional groups. Operation 1s explained to the
assembly level only: component-level circwit theory is not provided. Simplified
block diagrams illustrate the operation of each functional group. An overall
block diagram (s provided at the end of the section.

System Operation

The HP 8719D/20D/22D microwave network analyzers integrate a synthesized
source, signal separation devices, a three-channel receiver for measurement of
test device characteristics, and a large-scieen display. Figure 12-1 is a simplified
block diagram of the network analyzer system.
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Figure 12-1. Simplified System Block Diagram

The built-in synthesized source of the analyzer generates a swept or CW
(continuous wave} signal in the following ranges:

HP 8718D HP 8720D HP 8722D
30 MHz to 13.5 GHz 50 MHz to 20 GHz 50 MHz to 40 GHz

The source output power is leveled by an internal ALC (automatic leveling
control) circuit, to a maximum level of +5 dBm (- 10 dBm, HP 8722D) at the
front panel measurement ports. A portion of the source signal is routed to the R
sampler in the receiver, and fed back to the source for phase lock,

The signal separation devices separate the source signal into a reference path
and a test path. They provide attenuation for the source signal, RF path
switching to allow forward and reverse measurements. and external connections
for the DUT (device under test). The signal transmitted through or reflected
from the DUT goes to the receiver for companson with the reference signal.

The receiver converts the source signal to a 4 kHz [F (intermediate frequency)

for signal processing, retaining both magnitude and phase characteristics. The

IF is converted to digital signals, which are processed into magnitude and phase
information. The processed and formatted data is finally routed to the display,

and to the HP-IB for remote operation.
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In addition te the analyzer, the system includes cables for interconnections, and
calibration standards for accuracy enhanced measurements.

Functional Groups of the Anmalyzer

The operation of the analyzer is most logically described in five functional
groups. Each group consists of several major assemblies, and performs a distinct
function in the instrument. Some assemblies are related to more than one
group, and in fact all the groups are to some extent interrelated and affect each
other’s performance.

Power Supply. The power supply functional group provides power for the
other assemblies in the instrument.

Digital Control. The digital control group, which includes the front and rear

panels and the display, as well as the CPU, provides control to all assemblies in
the network analyzer. The graphics signal processor (GSP) provides an interface
between the CPU and the display.

Source. The source group supplies a phase-locked and leveled microwave signal
to the device under test.

Signal Separation. The signal separation group performs the function of an
S-parameter test set, dividing the source signal into a reference path and a test
path, and providing comnections to the device under test.

Receiver. The receiver group measures and processes the input signals for
display

The following pages describe the operation of the assemblies within each ot the
functional groups.
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Power Supply Theory

The power supply functional group consists of the Al5 preregulator and the
AR post regulator. These two assemblies comprise a switching power supply
that provides regulated DC voltages to power ail assemblies in the analyzer. The
Al5 preregulator is enclosed in a casting at the rear of the instrument behind
the display. It is connected to the A8 post regulator by a wire bus AISW1
Figure 12-2 is a simplified block diagram of the power supply group.
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Figure 12-2. Power Supply Functional Group, Simplified Block Diagram

A 15 Preregulator

The AlS preregulator steps down and rectifies the line voltage. It provides a
fully regulated +5 V digital supply, and several preregulated voltages that go to
the AB post regulator assembly for additional regulation.

The AlS preregutator assembly includes the line power module, a 60 kHz
switching preregulator, and overvoltage protection for the +5 V digital supply.
Tt provides LEDs, visible from the rear of the mstrument, to indicate either

normal or shutdown status.
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Line Power Module

The line power module includes the line power switch, voltage selector switch,
and main fuse. The line power switch is activated from the front panel. The
voltage selector switch. accessible at the rear panel, adapts the analyzer to local
line voltages of approximately 115 V or 230 V (with 350 VA maximum). The
main fuse, which protects the input side of the preregulator against drawing
too much line current, is also accessible at the rear panel. Refer to the HP
87190/20D422D Network Analyzer Installation and Quick Start Guide for line

voltage tolerances and other power comsiderations.

Preregulated Voltages

The switching preregulator converts the line voltage to several DC voltages. The
regulated +3V digital supply goes directly to the motherboard. The following
partially regulated voltages are routed through AISW1 to the AR post regulator
for final regulation:

+0V 425V +I8V 18V +8V BV

Regulated + 5 V Digital Supply

The +5 VI supply is regulated by the control circuitry in the A5 preregulator.
It goes directly to the motherboard, and from there to all assemblies requiring
a low noise digital supply. A +5 V sense line returns from the motherboard to
the Al5 preregulator. The + 5 V CPU Is derived from the + 5 VD in the A8 post
repulator and goes directly to the A19 graphics system processor.

In order for the preregulator to function, the + 5 V digital supply must be
loaded by one or more assemblies, and the +5 V sense line must be working. If
not, the other preregulated vollages will not be correct.

Shutdown Indications: the Green LED and Red LED

The green LED is on in normal operation. It is off when line power is not
connected, not switched on, or set too low, or if the line fuse has blown.

The red LED, which is off in normal operation, lights to indicate a fault in

the +5 V supply. This may be an over/under line voltage. over line current,
or overtemperature condition. Refer to the troubleshooting chapters for more
information.
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A8 Post Regulator

The A8 post regulator filters and regulates the DC voltages received from the
AlS preregulator. It provides fusing and shutdown circuitry for individual
voltage supplies. It distributes regulated constant voltages to individual
assemblies throughout the instrument. It includes the overtemperature
shutdown circuit, the variable fan speed circuit, and the air flow detector. Nine
green LEDs provide status indications for the individual voltage supplies.

Refer to the Power Supply Block Diagram located at the end of Chapter 5,
“Power Supply Troubleshooting™, to see the voltages provided by the A8 post
regulator.

Yoltage Indications: the Green LEDs

The nme green LEDs along the top edge of the A8 assembly are on in normal
operatton, to indicate the correet, voltage is present in each supply. If they are
off or flashing, a problem is indicated. The troubleshooting procedures later in
this chapter detail the steps to trace the cause of the problem.

Shutdown Circuit

The shutdown circuit is triggered by overcurrent, overvoltage, undervoltage, or
overtemperature. It protects the instrument by causing the regulated voltage
supplies to be shut down. It also sends status messages to the A7 CPU to trigger
warning messages on the analyzer display. The voltages that are not shut

down are the + 5VD and + SVCPU digital supplies from the preregulator, the

fan supplies, and the display supplies. The shutdown circuit can be disabled
momentarily for troubleshooting purposes by using a jumper to connect the SDIS
line (A8TP4) to ground.

Variable Fan Circuit and Air Flow Detector

The fan power is derived directly from the + 18 V and -18 V supplies from
the AlS preregulator. The fan is not fused, so that, it will continue to provide
aitflow and cooling when the instrument is otherwise disabled. If overheating
occurs, the main instrument supplies are shut down and the fan runs at full
speed. An overtemperature status message is sent. to the A7 CPU to initiate a
wamning message on the analyzer display. The fan also runs at full speed if the
air flow detector senses a low output of air from the fan. (Full speed is normal
at initial power on.)
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Display Power

The A8 assembly supplies + SVCPU and + 65 V (not used) to the A22 GSP
interface board. The +5VCPU is routed to the A19 GSP where it is regulated

t0 +3.3 V and sent 10 the display. The A19 GSP also controls and supphes
power to the A20 backlight inverter. The voltages generated by the mverter are
then routed to the display. Display power is not connected to the protective
shutdown circuitry so that the Al§ display assemblies can operate during
troubleshooting when other supplies do not work.

Note If blanking pulses from the A19 GSP are not present, then
+ 3.3 ¥V will not be sent to the display.

Digital Control Theory

The digital control functional group consists of the following assemblies:
n Al front panel

m A2 front panel processor

n A7CPU

Al0 digital IF

Al6 rear panel

» Al8 display

= Al9 GSP

s A20 Inverter

These assemblies combine to provide digital control for the entire analyzer.
They provide math processing functions, as well as communications between the
analyzer and an external controller and/or peripherals. Figure 6-1 is a block
diagram of the digital control functional group.
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Al Front Panel

The Al front panel assembly provides user interface with the analvzer. It
includes the keyboard for local user inputs, and the front panel LEDs that
indicate instrument status. The RPG (rotary pulse generator) is not electrically
connected to the front panel, but provides user inputs directly to the front
panel processor.

A2 Front Panel Processor

The A2 front panel processor detects and decodes user inputs from the front
panel and the RPG, and transmits them to the CPU. It has the capability to
interrupt the CPU to provide information updates. It controls the front panel
LEDs that provide status information to the user.

AT CPU/A10 Digital IF (firmware revisions 6.xx and below)

The A7 CPU assembly contains the main CPU (central processing unit), the
digital signal processor, memory storage, and interconnect port interfaces,

The main CPU is the master controller for the analyzer, including the other
dedicated microprocessors. The tmemory includes EEPROM, RAM, EPROM, and
ROM.

Data from the receiver is sentally clocked into the A7 CPU assembly from

the AlO digital [F. The data taking sequence is triggered either from the

Ald fractional-N assembly, externally from the rear panel, or by software on the
AT assembly.

A7 CPU/A10 Digital IF (firmware revisions 7.xx and above)

The A7 CPU assembly contains the main CPU (central processing unit), the
digital signal processor, memory storage, and interconnect port interfaces

The main CPU is the master controller for the analyzer, including the other
dedicated microprocessors. The memory includes EEPROM, DRAM, flash ROM,
SRAM, and boot ROM,

Data from the receiver is seriafly cloched into the A7 CPU assembly from

the AIQ digital IF. The data taking sequence is triggered either from the

AM fractional-N asscmbly, externally from the rear panel, or by sofiware on the
A7 assembly.
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Main CPU (firmware revisions 6.xx and below)

The main CPU is a 16-bit microprocessor that maintans digital control over the
entire instrument through the instrument bus, The main CPU receives extemal
control information from the front panel or HP-IB, and performs processing
and formatting operations on the raw data in the main RAM. It controls the
digital signal processor, the front panel processor, the display processor, and
the interconnect port interfaces. In addition, when the analyzer is in the
system controller mode, the main CPU controls peripheral devices through the
peripheral port interfaces.

The main CPU has a dedicated EPROM that contains the operating system
for instrument control. Front panel settings are stored in CMOS RAM, with a
battery providing at least 5 years of backup storage when external power is off.

Main CPU (firmware revisions 7.xx and above)

The main CPU is a 32-bit microprocessor thalt maintains digital control over the
entire nstrument through the instrument bus. The main CPU receives external
control information from the front panel or HP-IB, and performs processing
and formatting operations on the raw data in the main RAM. It controls the
digital signal processor, the front panel processor. the display processor, and
the interconnect port interfaces. In addition, when the analyzer is n the
system controller mode, the main CPU controls peripheral devices through the
peripheral port interfaces.

The main CPU has a dedicated flash ROM that contains the operating system for
instrument control Front panel settings are stored in SRAM, with a battery
providing at least § years of backup storage when external power is off.

Main RAM

The main RAM (random access memory) is shared memory for the CPU and the
digital signal processor. It stores the raw data received from the digital signal
processor, while addittonal calculations are performed on it by the CPU. The
CPU reads the resulting formatted data from the main RAM and converts 1t to
GSP commands. It writes these commands to the GSP for output to the analyzer
display.

EEPROM

EEPROM (electrically-erasable programmable read only memory) contains
factory set correction constants unique to each instrument. These constamts
correct for hardware variations to maintain the highest measurement accuracy.

Theory of Operation 128



The correction constants can be updated by executing the routines in Chapter 3,
* Adjustments and Correction Constants.”

Digital Signal Processor

The digital signal processor receives the digitized data from the AL0 digital

IF, It computes discrete Fourier transforms to extract the complex phase and
magnitude data from the 4 kHz IF signal. The resulting raw data is written into
the main RAM.,

AlS8 Display

The AI8 display 15 an 8.4 inch LCD with associated drive circuitry, It receives a
+3.3 V power supply from the Al9 GSP, along with the voltage generated from
the A20 backlight inverter. It receives the following signals from the A19 GSP

digital TTL herizontal sync
digital TTL vertical sync
blanking

data clock

digital TTL red video
digital TTL green video
digital TTL blue video

Al9 GSP

The A19 graphics system processor provides an interface between the A7 CPU
and the Al8 display. The CPU (A7) converts the formatted data to GSP
commands and writes it to the GSP. The GSP* processes the data to obtain

the necessary video signals and sends the signals to the A18 display. It also
produces VGA compatible RGB output signals which are sent to the A22 GSP
interface and then routed to the Al6 rear panel. The assembly receives one
powet supply voltage from the A22 GSP imterface: +5VCPU, which is used for
processing and and supplying power to the A20 backlight inverter and the Al
display.
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A20 Inverter

The A20 backlight inverter assembly supplies the ac voltage for the bacKlight
tube in the A18 display assembly. This assembly takes the +5.16Vdc from the
Al mother board and converts it to approximately 380 Vac with 5 ma of current
at 40 kHz. There are two control lines:

s Digital ON/OFF

= Analog Brightness
100% intensity is 0 V
50% intensity is 4.5 V

Alé Rear Panel

The Al6 rear pane! includes the following interfaces:

TEST SET I/O INTERCONNECT. This provides control signals and power to
operate duplexer test adaplers.

EXT REF. This allows fur a frequency reference signal input that can phase
lock the analyzer to an external frequency standard for increased frequency
accuracy.

The analyzer automatically enables the external frequency reference feature
when a signal is connected to this input. When the signal is removed, the
analyzer automatically switches back to 1its intemal frequency reference.

10 MHZ PRECISION REFERENCE. (Option 1D35) This output is connected
to the EXT REF {described above) to improve the frequency accuracy of the
analyzer.

AUX INPUT. This allows for a de or ac voltage input from an external signal
source, such as a detector or function generator, which you can then measure,
using the S-parameter menu. (You can also use this connector as an analog
output in service routines.)

EXT AM. This allows for an external analog signal input that is applied to the
ALC circuitry of the analyzer’s source. This input analog signal amplitude
modulates the RF oulput signal.

EXT TRIG. This allows connection of an extermal negative-going
TTL-compatible signal that will trigger a measurement sweep. The trigger can
be set to external through softkey functions.
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TEST SEQ. This outputs a TTL signal that can be programmed in a test
sequence to be high or low, or pulse (10 gseconds) high or low at the end of a
sweep for a robotic part handler interface.

LIMIT TEST. This outputs a TTL signal of the limit test resuits as follows:
Pass: TTL high
Fail: TTL low

VGA OUTPUT. This provides a video output of the analyzer display that is
capable of munning a PC VGA monitor

Source Group Theory

The source functional group produces a siable output signal by phase locking
a YIG oscillater to a synthesized VCO (voltage controlled oscillator). The full
frequency range of the source is generated in subsweeps by harmonic mixing

The output is a swept or CW signal with a maximum leveled power of +5 dBm
(-1¢ dBm, HP 8722D} at the front pane!l measurement ports (minimum -65
dBm). Figure 12-3 illustrates the operation of the source functional group.
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The subsweep sequence takes place in the following steps. The paragraphs
below describe the details of this process, and provide additional information on
the assemblies in the source group.

1. The source is pretuned low. The source signal (SOURCE OUT) is fed to the R
sampler.

. A signal (VCO OUT) is generated by the VCO in the fractional-N synthesizer.
. A comb of harmonics (1st LO) is produced in the pulse generator.

. A synthesizer harmonic (1st LO) and the source signal {SOURCE QUT) are
mixed in the sampler. A difference frequency (lst IF) is generated.

o]

= 1w

5. The Ist IF signal from the R sampler is fed back and compared to a
reference. A tune current is generated.

6. The tune current is used to set the frequency of the source YIG oscillator.

7. Phase lock is acquired and a synthesized subsweep is generated. The source
tracks the synthesizer
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Source Pretune

The pretune DAC (digital-to-analog converter) in the All phase lock assembly
sets the source YIG oscillator frequency to approximately 2.4 GHz This signal
(SOURCE OUT} goes to the R sampler assembly

A 14/A 13 Fractional-N Synthesizer

The Al4/AL13 fractional-N assemblies comprise the synthesizer. The source
feedback circuit phase locks the YIG oscillator to the synthesizer output signal
as explained below under "All Phase Lock: Comparing Phase and Frequency."

The VCO in the Al fractional-N (digital) assembly generates a swept or C'W
signal in the range of 60 to 240 WHz, such that a harmonic is 10 MHz above the
desired start frequency. This is divided down and phase locked (in the Al3
assembly) to a 100 kHz signal FN REF from the Al2 reference. A programmable
divider is set to some number, N, such that the integer part of the expression
FVCO/M is equal to 100 kHz. To achieve frequencies between integer multiples
of the reference, the divider is programmed to divide by N part of the time and
by N+ 1 part of the time. The ratio of the divisions yields an average equal

to the desired fractional frequency. API {analog phase interpolator) current
sources in the Al3 assembly correct for phase errors caused by the averaging.
The resulting synthesized signal goes to the pulse generator.

AS52 Pulse Generator: the Harmonic Comb

The signal from the synthesizer drives a step recovery diode (SRD) in the AS2
pulse generator assembly. The SRD generates a comb of harmonic multiples (st
LO) of the VCO frequency, which goes to the samplers. One of the harmonics is
[0 MHz above the desired start frequency.

A64 R Sampler: Down-Converting the Signals

The A64 assembly is part of the receiver functional group. Tt is also included
here because it is an integral part of the source phase locking scheme. In the R
sampler, the 1st LO signal from the pulse generator is mixed with the SOURCE
OUT signal from the source The difference IF {intermediate frequency)
produced is nominally 10 MHz For phase locking, part of this IF signal is routed
back to the All phase lock assembly. (Additional information on the sampler
assemblies is provided in "Receiver Theory.")

12-14  Theory of Operation




All Phase Lock: Comparing Phase and Frequency

The 10 MHz ist IF signal from the A64 sampler is fed back to the All phase
lock assembly In All it is amplified. limited. and filtered to produce a 10 MHz
square wave. This is divided down to 1 MHz, then applied to a phase/frequency
detector that compares it to a crystal controlled 1 MHz signal (PL REF) from
the Al2 reference assembly (see “Al2 Reference: the Crystal Reference
Frequencies,” below). Any phase or frequency difference between these two
signals produces a proportional DC voliage.

Tuning the YIG Oscillator

The output of the phase/frequency detector is filtered to remove any 1 MHz
feedthrough, and fed to an integrator. The output of the integrator is converted
to a tune current. This brings the appropriate YIG oscillator closer to the
desired frequency, which in tum reduces the phase/frequency detector output
valtage. When the voltage is reduced to zero, and the divided-down lIst IF
frequency is equal to the 1 MHz reference frequency PL REF, phase lock is
achieved.

Phase Locked Sweep

When the source is phase locked to the synthesizer at the start frequency, the
synthesizer starts to sweep. The phase-locked loop forces the source to track
the synthesizer, mamtaining a constant 10 MHz st IF signal.

The full sweep is generated m a series of subsweeps, by phase locking the
source signal to the harmonic multiples of the synthesizer. At the transitions
between subsweeps, phase lock is broken, the source is held at this frequency.
Table 12-1 lists the subsweep frequencies from the synthesizer and the source.
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Table 12-1.

Subsweep Frequencies

Band Synthesizer Harmounic Source (MHz)
{MHz) Number (N) Frequency
Low 60 - 120 1 50 -110
120 - 240 1 110-230
120 240 2 &30 - 470
160 - 236 3 470 698
141 6- 236 § 698 - 1170
1476 - 236 8 1170 - 1878
137.3 - 213.3 12 1878 - 2350
High 128- 236 20 2550 -4710
Mid (HP 8722D)
A——- 131 1-220/6 36 4710 - 8256
142.5 - 214 58 8256 - 113562
159.7 -2354 B 13562 - 20000
High (HP 87221D) 1787 2233 112 20000 - 25000
1489 2382 168 26000 - 40000

Al2 Reference: the Crystal Reference Frequencies

This assembly provides stable reference frequencies to the rest of the
instrument by dividing down the output of a 40 MHz VCXO (voltage-controlled
crystal oscillator). One of the divided-down signals is the 100 kHz FN REF

for phase locking the synthesizer signal in Al3. Another is the 1 MHz main
phase-locked loop reference signal PL RET that goes to the phase comparator in
All. (The 2nd LO signal and the timing signal for the A10 digital IF assembly
are explained in “Receiver Theory. ") The EXT REF rear panel input provides
the option of using an external reference with a frequency of 1, 2, 5, or 10
MHz, instead of the internal 40 MHz VCXO.
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Source Block: The YIG Oscillator Signals

The source block includes two YIG oscillators and a 3.8 GHz fixed oscillator.

The outputs of these oscillators produce the source signal In phase-locked

operation, this signal tracks the stable output of the synthesizer. Figure 12-4
illustrates the assemblies in the source block.
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Figure 12-4. Simplified Diagram of the Source Block

The YIG oscillator has a main coil and an FM coil. These are analogous to

the woofer and the tweeter in a stereo speaker. the woofer reproduces low
frequencies and the tweeter reproduces high frequencies. Similarly in the YIG
oscillator, the main coil allows large, slow changes in frequency but cannot
respond to high frequency deviations, which are sent to the faster-acting FM
coils.

The tune current from the All phase lock assembly splits into two paths. One
path is lowpass filtered, removing high frequency components, and goes to the
YIG main coil; the other path is highpass filtered, removing low frequency
components, and goes to the YIG FM coils. The filters are matched in stop-band
response, such that one picks up where the other leaves off,
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The full YIG oscillator frequency range is achieved in two bands:

Band Frequency Range
Low 50 MHz to 2.55 GHz
High 255 GHz to 20.0 GHz
Mid (HP 8722D)
High (HP 8722D) 20 GHz to 40 GHz

In the low band, the 2.4 to 20 GHz output of YIG1 and the fixed 3.8 GHz output
of the A57 fixed oscillator are mixed in the AS3 mixer/amplifier assembly. Tn
this band, 82 and S3 switch AS3 into the circuit.

The high band {mid band, HP 8722D) uses the output of YIG1.
The high band (HP 8722D} uses the output of YIG2.

In the A58 M/A/DV/S microcircuit, the YIG oscillator signal is modulated by the
ALC OUT signal (explained below) to provide power control and leveling.

ALC: Automatic Leveling Control

A portion of the source output is detected in the M/A/IVS and sent back to the
source Interface Board ALC circuit. This circuit generates a control signal which
is sent to the modulator in the M/A/DY/S to control the power. The tune voltage
from the main coil drive is used to change the source amplitude as a function of
frequency, thus compensating the source for losses in the transfer switch, bias
tees, and couplers.
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Figure 12-5. Signal Separation, Simplified Block Diagram

A58 M/A/D/S Modulator, Amplifier, Detector, Splitter
The M/A/D/S microcircuit accomplishes four separate functions:

The modulator controls the output power proportionally to the signal produced
by the ALC circuit on the source [nterface board.

The amplifier provides up to + 30 dB of amplification that will allow up to + 5
dBm (-10 dBm, HP 8722D) to be output from the test port.

The detector outputs a voltage that is proportional to the RF power out of the
amplifier. This voltage is used by the ALC circuit on the source Interface board.

The power source divides the source signal into two parts. One signal is routed
directly to the A64 R sampler and the other is sent through the A69 step
attenuator, S4 transfer switch, A60 and A61 bias tees, A62/A63 directional
couplers and to the test ports.

The M/A/D/S microcircuit 1s controlled by the ALC circuitry on the source
interface board. The CPU provides fine control of the test port power for
applications such as power sweep,
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Option 400 A58 M/A/D, and A74 Switch Splitter

The M/A/D {Modulator/Amplifier/Detector) microcircuit accomplishes three
functions:

The modulator controls the output power proportionally to the sipnal produced
by the ALC circuit on the source interface board.

The amplifier can provide + 30 dB of amplification for test port output power
levels up to + 5 dBm for HP 8719D/20D (-10 dBm for HP 8722D).

The detector outputs a veltage that is proportional to the RF power out of the
amplifier. The voltage is used by the ALC circuit onthe source interface board.

The switch splitter (A74) divides three inputs:

» a path routed directly to A61 (R1 sampler)

® a path routed directly to the A67 (R2 sampler)

m a path switched to the appropriate output port (through A70/71 step
attenuators, A60/61 bias tees, and A62/63 directional couplers)
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Figure 12-6. Option 400 Signal Separation
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A69 Step Attenuator

The step attenuator provides coarse power control for the source signal. It is an
electro-mechanical attenuator, controlled by the A7 CPU, that provides 0 to 35
dB of attenuation in 5 dB steps. Tt adjusts the power level to the DUT without
changing the level of the incident power in the reference path.

S4 Transfer Switch

The output of the step attenuator is fed into the S4 transfer switch. This s a
solid-state switch. It switches between the port 1 and port 2 measurement
paths, automatically enabling alternate forward and reverse measurements. In
addition, S4 provides an internal fermination for the measurement port that is
inactive.

A56 Lower Front Panel Assembly

LEDs on the lower front panel indicate the status of the transfer switch.

A60 and A61 DC Bias Tees

The DC bias tees provide a means of biasing active devices with an external DC
voltage connected to the rear panel DC BIAS CONNECT ports. The DC voltage is
applied directly to the center conductor of the test port connectors. A blocking
capacitor ensures that the bias current goes only to the device under test, and
not back into the source. Likewise, an inductor in the bias path prevents RF
from being imposed on the external DC supply.

A62 and A63 Directional Couplers

The test signal goes into the through-line arm of the couplers, and from there
to the test ports and the device under test The coupled arm of the couplers
carries the signal reflected from or transmitted through the device under test
lo the receiver for measwement. The coupling coefficient of the directional

couplers is nominally 20 dB (40 dB at 50 MHz).
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Receiver Theory

The receiver measures and processes the inputi signals into digital information
for display. Figure 12-7 is a simplified block diagram of the receiver functional
group. The AI2 reference assembly, which is part of the source group, is also
included in the illustration to show how the 2nd LO signal is derived.
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Figure 12-7. Receiver Functional Group., Simplified Block Diagram

Samplers and Second Converters

Each input signal goes to one of three identical pairs of sampler and second
converter assemblies (R, A, and R} that down-convert the signals to a fixed 4
kHz 2nd TF with magnitude and phase corresponding to the input.

The 1st LO Signal is a comb of harmonics of the synthesizer signal, produced
by a step recovery diode in the AS2 pulse generator. Refer to “Source Group

Theory” for details.
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AGH/ AGS/A66 (A6T7 Option 400) Samplers. The signal from the source is

mixed with the 1st LO harmonics in the samplers One of the harmonic signals is
10 MHz above the desired frequency. The mixing products are filtered, leaving
only the difference between that harmonic and the source frequency: this fixed
10 MHz signal is the 1st IF (Fir = N x FVCO - Fs, where N is the harmomnc
number). Part of the st IF signal from the R sampler is fed back to the All
phase lock assembly to complete the source phase-locked loop. The 1st IF

from all three samplers goes to the comresponding second converters, The A67
sampler is only used in Option 400 instruments.

2nd LO Signal. The stable 2nd LO signal is produced in the Al2 reference
assembly by phase locking and miving a 39.984 MHz VCO with the 40 MHz
VCXO to derive a difference of 16 kHz This iz compared to a 16 kHz reference
produced by dividing 40 MHz by 2500. The phase-locked output of the 39.984
MHz esciliator is divided by 4 to provide the 9.996 MHz 2nd LO.

A4/A5/A6 Second Converters. The Ist [F and the 2nd LO are mixed in the
second converter. The resulting difference frequency is a constant 4 kHz 2nd
IF signal that retains the amplitude and phase characteristics of the measured
signal. The 2nd IF signals from all three second converter assemblies are input
to the Al10 digital IF assembly.

A10 Digital IF

In this assembly, the 2nd [F signals from the A and B second converters go
through a gain stage. Signals lower than -30 dB on these two signal paths

are amplified by 24 dB to ensure that they can be detected by the ADC
(analog-to-digital converter). For troubleshooting purposes, the gain can be
forced on or off using the service menus (refer to “Receiver Troubleshooting™).
The R path signal is fixed at a level high enough to maintamn phase lock. and
therefore requires no amplification.

All three signals are sampled at a 16 kHz rate set by a divided-down 4 MHz
clock pulse from the Al? reference assembly. The signals are sequentially
multiplexed into the ADC, where they are converted to digital form. The ADC
conversions are triggered by timing signals from the CPU or the synthesizer, or
an external signal at the rear panel EXT TRIG connector The digitized data is
serially clocked into the A7 CP1J assembly te be processed into magnitude and
phase data.
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The processed and formatted data is finally routed to the display, and to

the HP-IB for remote operation. Refer to “Digital Control Theory™ in this
section and to Data Processing in the first chapter of the Reference for more
information on signal processing

An additional input to the Al0 assembly is the analog bus (ABUS), a built-in
service tool for testing analog circuits within the instrument. This is a single
multiplexed line that networks analog nodes throughout the instrument, or
monitors an external input at the rear panel AUX INPUT connector. It is
controlled by the CPU, and used like an oscilloscope or frequency counter to
make nternal voltage and frequency measurements.
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Replaceable Parts

This chapter contains information for ordering replacement parts for the
HP 8719D/8720D/8722D network analyzer, Replaceable parts include the
following:

2 major assemblies
m cables
m hardware

In general, parts of major assemblies are not listed Refer to Table 13-2 at the
back of this chapter to help interpret part descriptions in the replaceable parts
lists that follow.
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Replacing an assembly

The following steps show the sequence to replace an assembly in an HP
8719D/8720D/8722D network analyzer,

1.

)

wn

Identify the faulty group. Refer to Chapter 4, “Start Troubleshooting Here.™
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

. Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

. Replace the faulty assembly and determine what adjustments are necessary.

Refer to Chapter 14, *Assembly Replacement and Post-Repair Procedures™

. Perform the necessary adjustments. Refer to Chapter 3, "Adjusiments and

Correction Constants,"”

. Perform the necessary performance tests. Refer to Chapter 2, "System

Verification and Performance Tests."
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Rebuilt-Exchange Assemblies

Under the rebuilt-exchange assembly program, certain factory-repaired

and tested modules {assemblies) are available on a trade-in basis. These
assemblies are offered for lower cost than a new assembly, but meet all factory
specifications required of a new assembly.

The defective assembly must be returned for credit under the terms of the
rebuilt-exchange assembly program. Any spare assembly stock desired should be
ordered using the new assembly part number. Figure 13-1 illustrates the module
exchange procedure. *Major Assemblies. Top™ and “Major Assemblies, Bottom™
list all major assemblies, including those that can be replaced on an exchange
basis.

Ordering Information

To otder a part listed 1n the replaceable parts lists, quote the Hewlett-Packard
part number, indicate the quantity required, and address the order to the
nearest Hewlett-Packard oftice. The Hewlett-Packard Sales and Service Offices
table 1s located in Chapter 15.

To order a part that is not listed in the replaceable parts lists, include the
instrument model number, complete instrument serial number, the description
and function of the part, and the number of parts required. Address the order
to the nearest Hewlett-Packard office.
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The modula exchange program descnibad here 1s a tast, efficiant,
method of keaping your Hewlat-Packard instrument 1In service

Lucote delectne orodule
using  Lroubleshaoling
procedures ir this
manual J

]
_ _i.
15 a raplarement
module on hand?

tES

Install the replocerrent
module  Kaep the defac-
live module for return

o HE

2

Order restprad-exchange
moduls from HP Refer
to the roplaceabls poris
section for part numbers

Swap replacement mad-
ule and defective modula

L

Return defective module
to HP

Order rastored-sschange
medule fram HP Refer
to the replaceable parts
section for part numbers

Y

Put restored sschange
madule In spores stock

—-

Return defective module
to HP

T

*HP paya postane an bnees moted n USA

aconamical

Restored-exchange modules are
shipped Individually in boxes like
this In addition to the circult
module, the box contalns:
Exchange assembly fallure report
Roturn addrass label

Qpsan bor carefully-it wifl ba
used to return defective module
to HF Caomplete fallure report
Place i and defective module
In box Bs sure to remove
enclosed return address label

Seal box with tape Inside

U5A =, slick preprinted return
address label over label already
on box, and retum box to HP.
Qutside U.5 A, do not use ad-
dress labe), instead address box
to the nearest HP office.

5g613d

Figure 13-1. Module Exchange Procedure
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Replaceable Part Listings

The following pages list the replacement patt numbers and descriptions for
the HP 8719D/8720D/8722D Network Analyzer. IMlustrations with reference

designators are provided to help identify and locate the part needed. The parts

lists are organized into the following categories:

Major Assemblies, Top

Major Assemblies, Bottom

Cables, Top

Cables, Bottom

Cables, Front

Cables, Rear

Front Panel. Outside
Front Panel, Inside
Rear Panel

Rear Panel, Option 1D5
Hardware, Top
Hardware, Bottom
Hardware, Front
Hardware, Preregulator
Chassis Parts, Qutside
Chassis Parts, Inside
Miscellaneous

Replaceable Paris
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Major Assemblies, Top

Ref Optien HP Part Qty [Dewcription
Ciesig Number
Al NOT SHOWN see *Frunt Panel Assembly Tnside )
A2 NOT SHOWN (see "Front Panel Assembly, Inside”)
AJ 08720-60190 t | DISK DRIVE ASSY
Ad A5 08720-60156 1 | ASSY.SECOND CONVERTER
Ab
AT NOT SHCWN [see “Major Assernbhes, Bottom' |
ARY D8722-60011 1 {BDASSY-POST REGULATOR (87190V8720D)
AB* 0872269011 1 | BD ASSY-POST REGULATOR (REBUILT-EXCHAMNGE)
(8719D/8720D1
A8* 0872260011 1 |BD ASSY-POST REGULATOR (87221
A9 DAT2N-H0129 1§ BDASSY-SOURCE CONTROL
ALD (187 53-60095 1 B ASSY-DIGITAL IF
AlD C8753-69096 1 |BD ASSY-DIGITAL IF (REBUILT-EXCHAINGE)
All 08720-60181 1 |BD ASSY PHASE LOCK
AlZ DB720-60252 1 |BDASSY-REFERENCE
Al2 08720-69252 1 BD ASSY-REFERENCE (REBUILT-EXCHANGE)
Al3 08720-60049 1 BD ASSY-FRAC N ANALQG
A13 08720-63049 1 BD ASSY-FRAC N ANAMG (REBUILT-EXCHANGE}
Ald 08720-60179 1 BD ASSY-FRAC N DHGITAL
Ald 08720-69179 ! BD ASS5Y-FRAC N DIGITAL (REBUILT-EXCHANGE)
AlS 0B7531-60058 1 |ASSY-PREREGULATOR
Al5 08753-69098 1 | ASSY-PRERECGULATOR (REBUILT-EXCHAMNGEG)
AlfH NOT SHOWN (see "Rear Panel Assembly ")
ALT NOT SHOWN (see ~ Chassis Parts, Inside ")
Al8 NOT SHOWN (see "Front Panel Assembly, Inside"}
Al3 NOT SHOWN (see “Cables, Front™)
A20 NOT SHOWN (see “Front Panel Assembly, [nside™)
Az22 NOT SHOWN (see “Cables, Front”)
AXS $1] NOT SHOWN (see “Rear Pane] Assembly, Option 1D5")
Abl MNOT SHOWN (see 'Major Assemblies, Bottom”)
AB3 5086-7383 1 ASSY-LOW BAND
Ab3 4080-6583 1 ASSY-LOW BAMND (REBUILT-EXCHANGE)
Abd 08722-60013 1 ASSY-YIC OSCILLATOR 20 GH: TO 40 GHZ (87220)
AGE 08720-60082 1 JASSY-YIG OSCILLATOR? 4 GHZ TO 20 GHZ (87200487 2CD)
ABS O8713-6(H09 1 ASSY-YIG OSCILLATOR 2 4 GHZ TO 136 GHZ 1B7130)
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Ref {Option HF Part Qty Description
Desi Murnber
A5H NOT SHOWN (sea * Cables, Frant ')
ART 0872060073 L AS5Y-FIXED QOSCILLATOR
A58 5086-7519 [ | ASSY-M/A/IYS (BT19D/8720D)
A58 50866514 | ASSY-MA/THS (87190487200 (REBUILT EXCHANGEI
A58 and 5086-7487¢ 1 ASSY-M/A/D2 98719048 720D
ASB 0G4 50B6-69T4 I | ASSY-M/ADYS2 18719D/8720D) (REBUILT-EXCHANGE!
A58 5086-Th15 1 | ASSY-SUPER M/A/D/S (BY22D0
A58 5086-7A15 | | ASSY.SUPER Mya/DYS  (B722D0  (REBUILT-EXCHANGE}
ASB 100 5086- 798¢ | | ASSY-M/AJDYS2 (8722D)
A58 400 5086-6980 { ASSY-AIADIS2 1872201 (REBUILT-EXCHANGE)
ARY Q8720-60139 | BD ASSY-SOURCE INTERFACE
AL2 B3 60847968 2 ASSY-DIRECTIONAL ¢COUPLER 8719D/8720D)
ABZ, 63 h086-7518 1 ASSY-DIRECTIONAL UCOUPLER (722D}
AbB 0955-0462 | ATIENUATOR & DB (87 19T¥8720D)
AT72, AT3 NOT SHOWN (see 'Cahles, Fromt")
A75 NOT SHOW?] {see "Cables, Front")
A7E NOT SHOWM (see 'Cables, Front™
Pl 1826-0423 ! IC-VOLTAGE REGULATOR
51 5086-758% 1 |ASSY-SSWITCH 40 GHZ (372200
52,53 8415-60067 | ASSY-MICROWAVE  SWITCH

* For fuse part numbers on the A8 Post Regulator refer to Table 13-1 in tms chapter
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Major Assemblies, Bottom

Ref. Option HP Part Qty Description
Desig, Number

AT 08720-60140 1 BD ASSY-CPU ([F/W REV 6XX AND BELODW)

AT 08720 60251 1 |CPU REPAIR KIT (F/'W REY 7 XX AND ABOVE)

A7 Ng720-69253 1 CPU REPAIR EIT F/W REV 75X AMD ABOVE)
|REBUILT-EXCHANGE]

ATBT1 1420-0338 | BATTERY-LITHIUM 3 V 12AH

As1 08720-60137 1 | BB ASSY-TESI INTERFACE

ASL 400 08720 6D178 | |BD ASSY TEST [NIERFACE

AR? 5086-7456 1 | ASSA-FULSE GEMERATOR

AS2 5086 6156 I |ASSY-PULSE GENERATCR (REBUILT-EXCHANGE}

ARG, 61 5086-7458 1 | BIaS 1EE tS?lQD#SﬁUDI‘

AB0,61 5086-6458 1 | BIAS TEE (8719I¥8720D) [(REBUILT-EXCHANMGE}

AB0,61 6086-7484 | BIAS TEE lB?.ZZD?”

AB0EL 5086 6484 | |BIAS TEE {3720D) I (REBUILT EXTHANGE)

Ab2.63 5086 7968 2 | ASSY-DIRECTIONAL COUPLER (8719D8720D)

AB2.63 5086 6958 & | ASSY-DIRECTIONAL COUPLER (8719D/8720D)
|REBULLT-EXCHANGE)

Ab2, 63 RDBE-7518 2 VASSY-DIRECTIONAL COUPLER (87220

Ab2 63 5086 6518 & ASSY-DIRECTIONAL CQUPLER {8722D%  {REBUILT-EXCHANCGE)

Abl ABS,

ARG, AST 5086-7614 1 ASSY-SAMPLER

Ab4,AGS5,

ABB,ABT 50BG-GE14 1 ASSY-SAMPLER (REBUILT-EXCHANGE)

AbY ALL BUT| 3332160060 I |ATTENUATOR 0-35 DB

085,400

ABD 085,400 33326 6NOOA | |ATTENUATOR 0-35 DB

AT0ATL,

ATS.ATB 33126.60006 1 |ATTENUATOR 055 DB

AT4 400,089 50867975 I [ASSY-SWITCH SPLITTER (87 19D/B720D0

AT4 400,089 5086 6975 | [ASSY-SWITCHSPLITTER (3719072001 REBUILT-EXCHANGE)

AT4 400,089 S087-70k02 1 ASSY-SWITCH SPLITTER (8722D)

ATd 400,089 5087 6002 I [ASSY-SWITCH SPLITTER (B7.2D) (REBUILT-EXCHANGE]

54 5086-7642 1 | ASSY-TRANSFER SWITCH SOUID STATE (87190787 2000

54 007 08720-60{106 1 [ASSY-TRANSFER SWITCH 87 190/8720DI

54 007 0872260015 1 ASSY-TRANSFER SWITCH 872201

54 007 n8722-69015 I ASSY-TRANSFER SWITCH (872204 {REBUILT-EXCHANGE]

54 85331 60033 1 [ASSY-TRANSFER SWITCH 18722D)

59 089 5086 7589 ! |SWITCH
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Cables, Top

Fef Type* Opt HP Part Oty Description
Desig Number
ALBWI1 18W {part uof Al%) 1 |Al5 to A8 and AL7
wi SR N8720-200614 1[92 TO AGE (87190872000
wil SR 08720-200111 1 52 TO 53 (872200
W F 08720-60141 1 4973 TO AlLT1
W3 SR 0B720.20062 1 ASB TO 52 (BT19D/8720D)
W1 SR -8720-20016 1 S2TO S1{8722D4
Ws SR 08722.20017 L S1 TO ASK (87220
Wwe SR 0B720-20068 I |AB3 T 58
W7 SR QR720-20063 1 AR5 TD 83
w8 F 08416-60040 1 Al2 TO Al3
Wy F 08415-60041 1 Al4 TO AIZ
win F 18415-60031 1 |ASE TO All
Wil SR 18720-20065 1 AST TOD AG3
W31 F 08415-60035 1 | AS2 TO AlL
wid2 5R 08720-20061 1 AR TO 52
Wd3 SR NRT722-20016 1 A4 TO S148722D)
W7 F 08720-60132 1 AQJ1 TO A4
wis F 08720-60134 ] A9] TO A6
w4a F 08720-60133 1 | A9I5 TO A5
W79 F DBS14-60033 ] ALLT3 TO AR]I2 (872200
Wwao F 08720-60131 | |A17J15 TO A64 (8722D)
W8] E 0872060144 I Al7T15 TO ASS

*nW  Wire Bundle (n t5 the number of wires in the bundie)

F
3R

Flexible Coax Cable
Sernu-Rigid Coax _able
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PART OF REAR PANEL
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Cables, Bottom

Ref Type* Opt HP Part Qry Description

Desig Number
wir SR | 085,089 08720-.0140 I |55 TO FRONT PANEL R CHANMEL IN {87190MET20D}
wi7 SR 085,089 | 08722-20058 155 TO FRONT PANEL R CHANMNEL I (872200
W14 SR 0RG 589 D8722-20068 1 55 TO A58 {87221)
w1 SR 400 N8720-20174 I | AT4 TO AS6 i8719D¢20D)
Wi SR 400 0872220064 I |AT4 TO A3 8722D)
W2 SK 089 08720-20134 1 |85TO A74
wan 5K (186 08720-20147 L S5 TO AT
wan SR 100 08720 20134 1 A76 TO ABS (BT10D/20D)
wan SR 100 NIR722-20134 1 AT6 TD ABB (8722D)
waz SR N8720 20026 1 AG3 TO A6
w4 SR 007 DB72.20076 ] 54 TO AeD (872201
w5 SR DBTI0-20249 1 A80 TO AGZ (8719D/BT20D1
Wzi SR 0B722-200%56 ! ABD TO Abl {37220)
wae SR 08720.20025 1 AB1 TO AB% (BT190V/8T20D)
Wweb SR 08722 20067 I }A6l TO Am3 187220

27 SR 0872020248 1| 54 TO AGO (8719D/8720D)
W SR 0872z 20073 I | MTO ABD (B722D)
w7 SR Uo7 08722-20077 1 54 TO A6C iB722D)
A SR 08720-20011 1 51 TO A61 {8719D/8720D)
w2g SR 08722-20074 I | S TO AG1 (8722Dy

28 SR oor 0B722-20078 | 54 TO A6! {BT22D)

29 5R (0872020009 ! 54 TO AG9 (B719DVBT720DI
Wwee SR 08722-20072 1|84 TO A6D {72201
W SR 007 03122-20076 1 34 TO ABY (8722D0)
Wio SR N8720-20033 i At2 TO A66
W32 SR STR.012,

007.1189 08720-20021 1 ABB TO A69 (37190487200
W12 SR (8A.N89 08720-20146 1 A8 TO A69 (8719D/BT20D)
wi2 SR S0z,
007,089 08722-20069 1 ABS TD AeD {8722D)

wiz SR 084 08722 20086 ! ABS TO Ag9 (37220
w12 SR 401 08720-20073 1 ABE TO AT4 (8719D/87.20D)
w2 5R 400 N8722-20064 1 ARS TO ATd (372200
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Ref Type* Opt HP Part Oty Descriptiom
Desig MNuniber
Wit 5R 08720-20041 1 A72 TO Abd
Wig 5R 08720-2016% I |AT4 TO ATD (BT19DMBT 20D
wig SR 08722-20063 | A74 TO ATO (B722D)
Wi SR 08720-20168 | JATd TO ATT [BT19D48720TH
Wi SR 08722-20062 I |A74 TO AT (872201
Wdl SR 08720-20171 I [A74 TO A58 (B719Dv/8720D)
W4l SR 08722-20054 | AT4 TO ASB 872201
Wi Sk 100 08720-20171 L | AT4 TO AT (8T719D/8T20D)
Wid SR 400 08722 20055 L A74TO ATE (87220
W45 SR 08720 20174 I |AT4 TO S5 {8719D/8T20D)
W44 SR 08722 20064 I A7 TQ S5 1B722D)
W46 SR 08720 20103 I |ABT TQ ATS
W52 SR 5TD 012, | 08720 20075 | [JUMPER {87190¥87200)
045
w52 SR 08722.20024 I |TUMPER [8721D|
W5 SR 085 08720-20135 | | AB9 TO REAR PANEL SOURCE OUT (8719D/8720D}
W58 SR D85 DRT22-20085 1 |AB9 TO REAR PANEL SOURCE OUT (8722D)
W59 SR 085 UBT20-20144 1 {54 TO REAR PANEL 50URCE IN I87190D/87200)
W59 SR 035 NBT22 20084 1 54 TO REAR PANEL SQURCE IN (8722I)
Wweh SE 085 08720.20159 1 S4 TO PORT 2 SWITCH (8719D/8720D)
Wat SR 085 08722-20097 1 S4 TOPORT 2 SWITCH (872200
Wod SR 085 08720-20143 1 |A62 TO ATD
Wh5 SR 085 08720-20168 L A6 TO ATG
Web SR 083 08720-20157 1 ABB TO AT71
W67 SR 085 087.20-20142 1 |A63 TO A7l
W70 SR 400 NE720-20145 1 | A6O TO ATS (BTI9DMET 20D
] SR 400 08722-20061 | (AGDTOATE (B7221))
W71 5R 401 0&720-20136 | A61 TO AT8 {8719D/8720D)
W7l SR 400 (8722- 20159 1 A6l TO A76 (B722D)

*SR  Sem-Rigid Coax Cable
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WIS WD WAT W3R LD WD WIS Wl GET LY
HP 57180/ 200/200 UF TIOn 400

HP 87190/200/22D OPTION 012

sbé 334
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Cables, Front

Ref. Type* Opt HP Part Qty Deteription
Desig, Number
A0 u8720-60130 I |SD ASSY-GSP
22 08720-60152 | BD ASSY-DISPLAY [NTER[FACL (MOT SHOWN)
A5 08720-60182 1 5D ASSY-LED
AT2 AT3 5086-7649 2 R CHANMEL BUFFER AMPLIFIER
AT5.ATE 490D OPT 006 2 ATTENUATOR 6 I'B
AT5ATE 400 84900 OPT 010 | 2 | ATTENUATOR 10 DB (R7220}
W13 SR 012 08720-20164 1 | A62 TD FRONT PANEL OUT (8719D¢8720E)
Wi4 5B 012 N8720-20154 1 | AR3 TO FRONT PAMNEL OUT (87190/5720D}
W13 WIid SR 0e2 08722-20102 l AbZ A63 TO FRONT PANEL QUT (8722D)
w14 5B 012 05720-2005%8 I | Abe TD FRONT PANEL IN (8719D/8720D)
Wih SR a12 0B722-20079 1 A6 TO FRONT PANEL IN 37221
Wie SR 012 08720-20104 | A60 TO FRONT PANEL IN (37190/87 20D
Wit 5R 01 08722-20041 I | AGS TO FRONT PAMEL IN 137220)
wir SR N85.089 0BT720-20105 1|55 TO FRONT PANEL R CHAMNEL IN (8719D/720D)
w17 SR NR3.089 0R722-200K8 1 53 TO FRONT PANFL R CHANNEL IN (872D
Wi SR 085,084 0B722-200AE 1|55 TO AGE (H72.D)
W20 Sk 089 08720-20134 1 [3 10 A6
w20 SR 083 0B720-20147 | 55 TO AT6
w23 SR 0B720-20047 | A68 TO FRONT PAMEL R CHANMEL OUT (87190¢20D)
23 SR 08722-20071 I | A68 TO FRONT PANEL R CHANNEL OUT {87220
wiz SR STD,0i2,
007,039 08720-200.21 1 ABR TO ABD [BT19DVBT20D)
wiz SR 086,039 DRT20-20146 || AG8 TO 409 {4719D/87 20D}
wiz SR STOHONZ,
007,049 08722-20069 1 | AGS TO A69 3722D)
Wiz SR J36 08722-20086 1 Abg TO AR 18722D)
W33 SR 08720-20046 I AT TO FRONT PANEL R CHAMNEL IN (871901¥20D}
Wig SR DR722-20008 1 | AT6 TO FRONT PANEL R CHANMEL IN (8722D
Wib SR 08720-20041 ! ATb TO Abd
Wi SR 100 D8720-20173 I [ AT4 TC AbB {(47190VE7.20D)
Wil SR 490 08722-20054 1 AT4 TO AGS (B720D)
WE0 SR 086 D8720-20159 I | 54 TO PORT 2 SWITCH (87 [9Dv87200)
W0 SR ORG 08722-20097 | 54 T3 PORT ! SWITCH (87221)
Whl SR ORe 08720-20161 | S4 T3 PORT 1 SWITCH (B719LW8 720D}
Wil SR 085 DET22-20008 I |54 TO PORT 1 SWITCH 1872201
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Ref. Type* Opt HP Part Qty Description
Desig. Number
Woee SR 085 D87H0-2016H2 I |AB3 TOPORI 2 COUPLER {87190/87200)
W62 SR 085 08720-20103 I |63 TO PORT 2 COUPLER {RT22D)
Wo3 SR 085 08720-201R3 | |A62 TO PORT | COUPLER (8719D/8720D)
Wa3 SK 085 08722-20104 | L A62 T0O PORT | COUPLER 18722D)
W68 SR 12,086
B3 08720-20165 I |A7T1 TO FRONT PANEL B Il (8719D/8720D)
W68 SR 012,085,
8% 0B722-200949 I [A71 TO FRONT PANEL B IN (872200
we9 SR 012,085
D83 0B720-20166 I |A70 TO FRONT PANEL A IN {BT13D/87.2000
W9 SR 012.085,
189 08722-20101 I |A70 TO FRONT PANEL A IN 18722D)
w73 SR 100 U8720-20159 1 | AT4 TO AT
W75 Sk 100 08720-20171 I [AT4 TO AT6 (BT19D/8720D)
W75 SR H00 08722-20035 I |AT4 TO A75 (K722D)
W7 SR 100 08720-20103 i |ABT TO A7G

'SR Semu-Ripd Coax Cable

Wié M1} w36 Wi Wiz

HP 8719D/20D/22D OPTIONS 007,012,089

sbe131d
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HP 8719D/20D/22D OPTIONS 007,012,089

AlD A22

{NOT SHOWN} wi AT5S  AT6 W2 Wis WIT
3 ' ;

o \‘n o = — ™
[ T / -'
o A o & a °
! o
a o =) - N T O
Q@ o k ¥ .D - N G
L1 [ —
AR
/ \'-
Wrr WiB A5G AT3 AT2
HP 8719D/20D/220 OPTIONS 400,089 snstted
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L8] m7z
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A 088 o |,
ol L JP aj
o ¥ " L] & ,_.M' oy
e § = = f |
ST - DY % ] T ™.

- . . : . -~
We3 A ap2 AA3 T WeT wWal
({OPT 01 OFT DASIY L, 1PT 085 1OPT a1
Wh1 T4 ¥11 W60
(DET 0851 {0PT D121 {OFT 012) (OPT D083}

HP 87195D/20D/22D OPTICN 085,012,089

W33

HP 8719D/20D STANDARD

shén1zd
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Cables, Rear

Ref Type* Opt HP Part Qty Description

reslg Nunber

wsl SR (115} 08720-20098 | REAR PACEL SOURCE OUT Tid IM (W58 TO Wa9) (8719D/20D
w52 74 SR D85 OB722-20024 L REAR PAMEL SOURCE OUT TO IN (W58 TO W55 (87220
W8 SR 085 8720 20135 | A69 TO REAR PANFL SOURCE QUT (B714D/8720D)

W38 SR ngs 08722 20085 1 AGY TO REAR PANEL SOURCE QUT (87220

Wsa SR 0B5 08720-201 44 | 54 TO REAR PANEL SOURCE [N {8719IN8720D)

w59 2] SR N85 08722-20084 1 54 TO REAR PANFL SOURCE N (872200

Wg2 2 1W 8120 RBT6 I VGA OUT TO A2252

Was W 8120 G407 1 Alb TC ALT

WBE 2W 81206382 1 AT TO ALY

W7 SW B120-6379 1 |AL IO ALT

*sW  Wire Bundle in 1s the number of wires in the bundle)

pi
-0t B85~

sb632d
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Front Panel Assembly, Outside

Ref. Option HF Part Qty Description
Desig. Number

| 2950-00N6 ] INUT HEX 1/4 32

2 2E90-0067 1 WASHER LK 256 ID

3 1510-Un138 1 IGROUND POST

shi163d
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Front Panel Assembly, Inside

Ref. Option HP Part Oty Description
Desig Nurber
1 08720-40012 | |DISPLAY HOLD DOWN
¢ 2090-0566 I |DISPLAY LAMP
3 08720-60160 ! |ASSY-COLOR LD {AL8)
4 E000-G995 I |DISPLAY GLASS
i 21900067 ! | WASHER LK Z56 ID
b 2950-0006 I [NUT HEX 1/4-32
i STD 089 N8720-60162 I FRONT PANEL ASSY
7 0r2 08720-60163 I |FRONT PANFL AS5Y
1 085 03720-60164 I |FRONT PAMEL -ASSY
1 012085 08720-60165 | JFRONT PANEL-ASSY
f 08720-00096 t |GASKET
9 1990-1863 | |RPG {INCLUDES CABLE AND HARDWARE)
10 08720-40010 | |FLUBBER KEYPAD
11 Obl15-0430 9 |SCREW SM 30 6 CWPNIX
2 0515-0665 ¢ |SCREW SMM 30 14 CWPNTX
13 0515-0372 3 |SCREW 5MM 30 8 CWENTX
ib 8120-6892 | |CABLE-GSP TO FLEX CIRCUIT
16 08720-60180 I |CABLE-FLEX CIRCUIT
17 E4400-4000 % 1 |RPG KNOB
18 08719-80022 I |8719D NAME PLATE inot shown)
18 08720-30045 H 87200 NAME PLATE {not shown)
18 08722-80019 H 87220 NAME PLATE (net shawn)
Al 08720-60127 1 | BD ASSY-FRONT PAMEL
2 08720-60128 1 |BD ASSY-FRONT PANEL INTERFACE
Az 0960-3068 1 | ASSY-INVERTER
W83 8120-6432 1 Al TO A2
Wa4 08720-60{)74 1 A2 TD Al7
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Rear Panel Assembly

Rei Option HP Part. Oty Description
Diesip Mumber
1 81.0-6307 L Was-A17 TO Ale
d #3049-60005 2 ASSY-FUSE
3 U3720-60138 | | BD ASSY-REAR PANEL INTERFACE (Alb)
[} D8753-60N26 | ASSY-EXTERNAL REFERENCE CABLE
5 N8415-600:36 1 [ASEY-FAN
5 1251 2042 t+ |FASIEMER CONM RP LOCK
i 21900034 ¢ |WASHER LK 1HID10
7 (1380 0644 2 |NUT 5TDF 3270 6-32
B 1251 2942 { |FASTENER COMN RP LOCK
9 0515-2040 i SCREW SMM 36 16 PCFLTX
10 06150372 10 |SCREW SMM 30 § CWPNIX
11 08720-00071 | REAR PANEL
12 3160-G281 L FAN GUARD
13 1D5 0590-1310 1 NUT 5PCL 14228
13 15 2190-0068 I |WASHER LXK 505D
14 1D5 05150372 1 SCREW SMM 30 8 CWPNTX
15 2190-0102 1 | WASHER LK 47121D
i3 29500035 8 |NUT HEX 15/32-32
15 0400-0271 8§ |[GROMMET SN 5-5151D
17 2110-0047 ¢ |FUSE
i’ 1400 012 2 |FUSE CAP
18 105 {see ‘Rear Panel Assembly, Option 1D5")
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Rear Panel Assembly, Option 1D5

Ref. Option HP Part Qty Description
Desig. Numb

1 1D5 12450-1859 1 | ADAPTER-COAX
2 105 05150374 i SCREW-MACHINE M3 0X 10 CW-PN-TX
3 1D5 3050- 1546 | | WASHER FLAT 051D NY
4 D3 2190-0068 | | WASHER LOCK 505D
B 105 G590-1310 I |MUT-SPECIALTY 1/2-28
[i] 1D3 0515-0930 t SCREW-MACHINE M3 Dx6 CW-PN-TX
7 1D5 0B753-00078 1 BRACKET-05C BD
A6 1D5 08733-60158 1 | BDASSY-HIGH STARBILITY FREI) REF
waa 15 $120-64508 | |RP IMTERFACE (A16]3) to HIGH-STABILITY FREQ REF {AZ6)1)
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Hardware, Top

Ref. Option HP Part Qty Description
Desiz Number
| [8720-40004 3 [LOCATOR HULD DOWMNS
1 NB720-00066 | [CAN HOLD DOWN
3 0515-2035 1 |SCREW SMM 30 16 PCFLTM
4 NBT53-20062 | | PC STABILIZER CAP
5 08720-40001 | [PC BOARD STABILIZER
[ 0615-2086 16 [ SCREW SMM 40 7 PCFLTX
7 0515-0458 4 |[SCREW SMM 316 10 CWPNTX
] 0515-0431 2 [SCREW SMM 15 6 CWPNIX
9 N515-430 3 [SCRFW SMM in B CWPMTA
e D8720-00N023 | SOURCE HOLD DOWN
11 05150377 2 SCREW SMM 15 10 CWPNTX
12 08720-00038 { SOURCE COVER
13 0615-1440 3 |SCREW SMM 36 8 PCFLTX
14 08720-20185 1 SOURCE CASTING
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Hardware, Bottom

Ref, Option HP Part Quy Description
Desip Numbrer
| 05315 0430 | |SCREW SMM 30 6 CWPNIX
N 6515-0458 1 ISCREWSMM 368 CWPHTX
3 0515-0430 ! |SCREW SMM 30 h PCELTX
4 0515-2086 6 |SCREW SMM 40 7 PCFLTX
§ 0516-1400 4 |SCREW SMM 358 PCFLTX
b 0515-0433 4 | SCREW SMM 40 S CWPNIX
B 30500001 4 |WASHER FL 1721
7 0515-0375 4 |SCREW SvM 30 6 CWPNTX
8 05150470 4 |SCREW SMM 30 6 CWPNTX
9 BBES 1400 | |SCREW SMM 35 8 PCFLIX
10 2200-0105 I |SCREW =M 440 312 PCFLTX
1 05150375 1 |SCREW SMM 10 ib CWPNIX
12 05150375 2 |SCREW SMM 30 16 CWPNIX
13 0515-0666 ¢ | SCREW SMM 10 18 CWPNTX
14 05150663 b |SCREW SMM 10 14 CWPNTX
15 0515-0430 2 |SCREW ShM 30 6 CWPNTX
16 08722-0001R 4 |SWITCH BRACKET
17 0515-2194 I |SCREW SMAM 10 50 CWPMWTX
18 0636 (031 I |NUT HEX 5MM 30
19 08720-00113 | | BRACKET, ATIENUATUR
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Hardware, Front

Ref, Option HP Part Quy Description
| Desig Numiber
| 0615 1382 3 |SCREW SMM 40 12 CWINTX
1 68720.0002 | | | DISK DRIVE BRACKET
i 0505-1934 4 |SCREW SMM 25 6 CWPNTX
} Q87000077 I JACTUATOR SWITCH ARM
3 DBT20 40014 | )JAC LINE BUTTON
i 0515 0430 2 |SCREW SMM 30 6 CWPNTY
5 0515-2086 fi | SCREW SMM 40 7 PCFLTX
b 05151400 I |SCREW SMM 35 8 PCFLTX
T B8720-00093 I |CABLE MOUNTING BRACKET
8 5022-1087 2 JNUT-FLANGE
9 087.0-60159 I | TEST PORT CONNECTOR REPLACEMENT KIT (HP 8719Dv2000
9 08517 60027 I | TEST PORT CONMNELCTOR REFPLACEMENT KIT (HP 8722D)
10 0515 D130 31 | 5CREW SMM 30 6

(113 PLACEST (D)

sh&F13d
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Hardware, Preregulator

Ref, Option HP Part Qty Description
Desig. Number
1 2110-0780 I |FUSE 3A 250 V NON-TIME DELAY
2 (R753-U0DHS 1 BRACKET-PREREGULATOR
3 L515-1400 2 |SCREW MACHINE M3.5x8 CW-FL-TX
AlS 03753-60008 | |PREREGULATOR-ASSY
Als 08753-69048 | PREREGULATOR-ASSY  (REBUILT-EXCHAMNGE)

é’\@ (2 PLACES)

sgk91d
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Chassis Parts, Outside

Ref, Optum HP Part Qty Description

Desip, Number
1 5041-9176 2 |TRIM STRIP
2 OR720-HH7R L JCOVER-TOP
i 5041-9188 4 REAR STANDOFF
4 1516-1402 4 SCREW SMM 36 8 PUPNIX
5 5041-G187 ¢ |REAR CAPSIDE STRAP
h 0515-1384 4 |SCREW SMM 60 1) PCFLTX
7 OR720-00081 2 SIDE STRAP
B ORTE2-00080 2 {COVER-SIDE
4 5041-G186 2 FFROMT CAP-SIDE STRAP
10 08720-00079 2 COVER-BOTTOM
11 1400-1345 2 |FOOT ELEVATCR
12 5021-9167 4 FOHIT

“ PL:CES) o e
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{5112 PLACES!
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Chassis Parts, Inside

Ref. Option HP Part Qty Description
Desig. Number
1 SN22-1190 1 [FRONT PANEL FRAME
2 0515-0475 1 SCREW SMM 30 16 CWPNTX
3 08720-00076 1 MEMCORY DECK
4 0515-0:458 1 |SCREW 5MM 35 8 CWPNIX
gl 5021-5408 | | REAR FRAME
b 0515-2085 16 |STREW SMM 40 7 PCFLTX
7 48720-2n131 4+ |SIDE STRUTS
B 08720-60116 1 ASSY-CHASSIS
q | ASSY.DISK DRIVE
Al7 08720-60170 1 BD ASSY MOTHERBOARD

(i)ts PLAGES)

%2410 3d
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Table 13-1. Miscellaneous Replaceable Parts

Description

HP Past
Number

Service  Tonls

1F 8719D/B720048722D TOOL KIT mcludes the following
ADAPTER 2 ¢-mm (F} APC 35 (F)

ADAPTEE 2 4-mm [F) APC 35 (M

EXTENDER BOARD ASSEMBLY-FOR IND COMVERTERS
EXTENDER BOARD ASSEMBLY

SOURCE CONTROL EXTENDER BOARD ASSEMBLY
ADAPTER SMB (M) TO SMB (M)

ADAPTER 5MB (F) TO BNC (F)

ADAPTER-SMA {F) TO SMA (F)

ADAPTER SMA (M} 10 SMA (M)

SMB TEE

FUSE 5A 126V

FUSE 1A 126V

FUSE gA 125V

FUSE 4A 125 V

FUSE 3 15A 250V

CABLE ASSEMBLY-EXTENDER RF

CABLE ASSEMBLY-SMA FLEX

WRENCH-OPEN ENDED 65

BAG-AMTISTATIC 120 X 150D

08722-60018

Documentation

W R715D/8720D/8722D SERVICE GUIDE
HP 87190087 200v8722D MANUAL SET mcleatcs the foilowing
HP 87530 EXAMPLE PROGRAM DISK #1 HP BASIC
HP 87530 EXAMPLE PROGRAM DISK #2 QUICKC AND QUICK BASIC
HP 87180/8720D¢87220 FROGRAMMERS GUIDE
HP 87 I9D/BT20IWBT22D USERS GUIDE tincludes Quick Reference, 08720-90.286)
HE 87190/872000B72D INSTALLATION/QUICK START GUIDE

08720-20292
0UB720-90282
0876310028
D876310029
DB720-00293
NB720-90288
08720-90291
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Table 13-1. Miscellaneous Replaceable Parts (continued)

Description HP Part
Number
Upgrade Kits
FIEMWARE UPGRADE KIT 08720-60168
MECHANICAL TRANSFER SWITCH UPGRADE KIT! OPTION 007
TIME DOMAIN CAPABILITY UPCRADE KIT! OPTION 010
DIRECT SAMPLER ACCESS UFGRADE KIT! OPTION 012
HIGH-POWER S PARAMETER TEST SET UPGRADE HIT1 OPTICN 045
FREQUENCY ©FFSET MODE UPGRADE Kl OPTION 089
HIGH-STABILITY FREQIIENCY PEFERENCE UPGRADE KT! OPTION 105
FOURTH SAMPLER AND TRL CALIBRATION FIRMWARF UPGRADE KI! OPTION 400
Protective Caps for Connectors
FEMALE HFIB CONNELCTOR 12525007
FEMALE PARAIIFL PORT 1252-4890
R5-232 CONNECTOR 1252-4697
7-mm TEST PORTS 14010249
FEMALE 35 MM TEST PORTS 14001 0245
Fuses used on the A8 Post Regulator
FUSE 2A (25 V NON-TIME DELAY 025+0.7 21100425
FUSE 0.75A 126 V NON-TIME DELAY 0254027 2L10.0474
FUSE 2A 125 V NON.TIME DELAY 026027 2110-0426
FUSE 4A 126 ¥V MOM-TIME DELAY 025427 2110-0476
FUSE 1A (23 V NON-TIME DELAY 026x027 2110-0047
FUSE 0 5A 126 V NON.TIME DELAY 02527 2110-0046
HP-1B Cables
HP-IB CABLE, IM{33FTD) HP 10833A
HP-1IB CABLE, 2M {6 6 FTN HP 108338
HP-IB CABLE, 4M {13 2 F} HP 108330
HP-[B CABLE, 1 5M (1 & FT) HP 108310
Touch-up Paint
DOVE GRAY Jor use on frame around front panel and painted poriion of handles 6010 1146
FREMNCH GRAY for use on side, top, und hottom covers 6010-1147
PARCHMENT WHITE for use on rack mount flanges, rack: support flanges, and front panels | 6010-1148

Order the model number {HP 8719DU, 87000, 8722DU) plus the upgrade option designation

Replaceable Parts
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Table 13-1. Miscellaneous Replaceable Parts {continued}

Description HP Part
Number
ESD_Supplies
ADJUSTABLE ANTISTATIC WRIST STRAP 9300-1367
5 FT GROUNDING CORD for wrist sirap 9300-0980
2 X 4 FT ANTISTATIC TABLE MAT WITH 15 FT GROUND WIRE 9300 0797
ANTISTATIC HEEL STRAP for use on comductive floors 300-1126
Other
KEYBOARD OVERLAY for external key board (8753-80111
SYSTEM RACK KIT, ALSC ORDER THE FOLLOWING: HP 850430
FILLER PANEL-7 INCH HP 40104A
RACK MOUMT FLANGE KIT. for instruments with hundies 5063-9223
RACK MOUNT FLANGE KIT, inclhades instrument handles 5063-3236
RACK MOUNT FLANGE KIT, mstrument handles not mcluded 5063-9216
FRONT HANODLE 5063-9229
FLOPPY DISKS, 35 INCH DOUBLE-SIDED (box of 10 HP 921924
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Table 13-2. Reference Designations and Abbreviations

REFERENCE DESIGNATIONS D .. - thside diameter
A . assembly ... sw ocane--..- intermediate frequency
B . tan, mator Itu mput/output
J ... . electrical connector (stationary porton) yack, LED - hght-enuttng  diode
REG _... .. ... . rutary pulse generator Moo e meters
W cable. transmussion path, wire M .. - meinic hardware
MHz . . megahertz
ABBREVIATIONS mm cntlloters
A - ampers MON monitor
ALC autematie level control | [NOM notmnal
ASSY assembly | [NY mylon
AUX .. . el ci e awxiliary | |90 outirde diameter
BD board | [CPL optian
COAX - coasial 05t oscillator
CPU . v --.. central processing umt [JFN - panhead
CW ... e ..« - . conkal washer [screws) | |FC patch lock (screws)
D ) . Jdiameter | |PC . pruted et
ESD .o oeeee .. .. electrostatie discharge | { FIG penpheral interface proup
EXT . P e, external | |FN panhead (screws)
EYD YIG osallator | [REF reference
FL ... - . -+ -..flathead iscrews} ||REPL replacement
FP ....... . ves v wu.. front panel ||BP oo rar panel
fracnonal N | fSH socker head cap (screws)
frequency Eh:¢ TORX recess {screws)
.............. gigahertz | |1y quannty
o hevagonat v volt
HP ....... seeeenew s o« Hewlett-Packard WER wire formed
HP-B ... .. ... Hewlett-Packard interface bus | |W/AD . - without
HY . oiv ennnn . ... .. hex yecess (screws)|] YIG .- cen ea aee =e.. YHOUMATON parnet
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Assembly Replacement and Post-Repair
Procedures

This chapter contains procedures for removing and replacing the major
assemblies of the HP 8719D/8720D/8722D network analyzer. A table showing
the corresponding post-repair procedures for each replaced assembly is located
at the end of this chapter.

Assembly Replacement and Post-Repair Procedures  14-1



Replacing an Assembly

The following steps show the sequence to replace an assembly in an HP
8719D/8720D/R8712D Network Analyzer,

1.

[

identify the faulty group. Refer to Chapter 4, "Start, Troubleshooting Here."
Follow up with the appropriate troubleshooting chapter that identifies the
faulty assembly.

. Order a replacement assembly. Refer to Chapter 13, “Replaceable Parts.”

Replace the faulty assembly and determine what adjustments are necessary.
Refer to Chapter 14, "Assembly Replacement and Post-Repair Procedures."

. Perform the necessary adjustments. Refer to Chapter 3, *Adjustments and

Correction Constants.”

. Perform the necessary performance tests. Refer to Chapter 2, “System

Verification and Performance Tests."

Warning These servicing instructions are for use by qualified

personnel only. To avoid electrical shock, do net perform
any servicing unless you are qualified to do so.

Warning The opening of covers or removal of parts is likely to

expose dangerous voltages. Disconnect the instrument from
all voltage sources while it is being opened.

Warning The power cord is connected to internal capacitors that may

remain live for 10 seconds after disconnecting the plug from
its power supply.

Caution Many of the assemblies in this instrument are very susceptible

to damage from ESD (electrostatic discharge). Perform the
following procedures only at a static-safe workstation and wear
a grounding strap.
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Procedures Described in this Chapter

The following pages describe assembly replacement procedures for the
HP 8719D/8720D/8722D assemblies listed below:

Line Fuse
Covers

Front, Panel Assembly

Front Panel Interface and Keypad Assemblies

Dusplay Lamp and Assembly
Rear Panel Assembly

Rear Panel Intertace Board Assembly

Source Assemblies

AT CPU Board Assembly
A7BT! Battery

Al5S Preregulater Assembly

A19 Graphics Processor Assernbly

A3 Dusk Drive Assembly

A62, A63 Test Port Couplers and LED Board Assemblies
A26 High Stability Frequency Reference (Option 1D5) Assembly

Bl Fan Assembly

Assembly Replacement end Post-Repair Procedures
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Line Fuse

Tools Required

m small slot screwdriver

Removal

Warning For continued protection against fire hazard, replace fuse
only with same type and rating (3 A 250 V F). The use of
other fuses or materials is prohibited.

1. Disconnect the power cord,

rJ

. Use a small slot screwdriver to pry open the fuse holder.
3. Replace the blown fuse with 2 3 A 250 V F fuse (HP part number 2110-0708).

Replacement
1. Replace the fuse holder.
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Covers

Tools Required

m T- 10 TORX screwdriver
a T-15 TORX screwdriver
s T-20 TORX screwdriver

Removing the top cover

1. Remove both upper rear feet (item 1) by loosening the attaching screws
(item 2).

(=

. Loosen the top cover screw (item 3),

[F%]

. Slide cover off.

Removing the side covers
1. Remove the top cover.

2. Remave the lower rear foot (item 4) that corresponds to the side cover you
want to remove by loosening the attaching screw (item 3),

3. Remove the handle assembly (item &) by loosening the attaching screws
(item 7).

4 Slide cover off.

Removing the bottom cover

1. Remove both lower rear feet (item 4) by loosening the attaching screws
(item 5).

(2]

. Loosen the bottom cover screw (item &).
3. Slide cover off.
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Front Panel Assembly

Tools Required

B T-10 TORX screwdriver

a T-15 TORX screwdriver

m small slot screwdriver

m ESD (electrostatic discharge) grounding wrist strap
m 5/16-inch open-end torque wrench (set to 10 in-lb)

Removal

1.

. Remove the front bottom feet (item 1),

[

ER

Disconnect the power cord.

Remove all of the RF cables that are attached to the front panel (item 2).

. Remove the trim strips (item 3) from the top and bottom edges of the front

frame by prying under the strip with a small slot screwdriver.

. Remove the six screws (item 4) from the top and bottom edges of the frame.

Slide the front panel over the test port connectors.

7. Disconnect the ribbon cables (item 5) and (item 6). The front panel is now

free from the instrument.

Replacement

1.

Reverse the order of the removal procedure.

Note When recennecting semi-rigid cables, it is recommended that the

connections be torqued to 10 in-lb.
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Front Panel Interface and Keypad Assemblies

Tools Required

T- 10 TORX screwdriver

T- 15 TORX screwdriver

small slot screwdriver

ESD (electrostatic discharpe) grounding wrist strap
5/16-inch open-end torque wrench (set to 10 in-lb)

Removal

1. Remove the front panel assembly from the analyzer (refer to “Front Panel
Assembly™ in this chapter).

ra

Remove the ribbon cable (item 1) from the front panel interface.

. Disconnect the RPG cable (item 2) from the fromt panel interface,

L

. Disconnect the ribbon cable (item 3} by sliding your finger nail between the
connector and the cable,

Ln

. Remove the four screws (item 4), attaching the interface board.

6. Remove the nine screws from the Al front panel board to access and remove
the kevpad.

Replacement

1. Reverse the order of the removal procedure.
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Display Lamp and Assembly

Tools Required

T-10 TORX screwdriver

T- 15 TORX screwdriver

small slot screwdriver

ESD (electrostatic discharge) grounding wrist strap
3/16-inch open-end torque wrench (set to 10 in-1b)

Removal

1. Remove the front panel assembly (refer to “Front Panel Assembly” in this
chapter).

[ 3=}

. Remove the three screws (item 1) that attach the display to the front panel.

3. Remove the four screws (itemn 2), disconnecting the accessories from the
display.

4. Disconnect the cable (item 3) from the Al assembly.
5. Disconnect the display lamp cable (item 4).

6. Lift the display from the front panel and remove the three screws {item 5)
from the cutside of the display.

7. Pull the lamp (item 6) out with a curving side motion, as shown.

Replacement

1. Reverse the order of the removal procedure.
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Rear Panel Assembly

Tools Required

n T-10 TORX screwdriver
m T-15 TORX screwdriver
m ESD (electrostatic discharge) grounding wrist strap

Removal

1,

[§)

Disconnect the power cord and remove the top (item 1) and bottom covers
{refer to “Covers” in this chapter).

Remove the four rear standoffs (itern 2).

. If the analyzer has option !DS, remove the BNC jumper from the high

stability frequency reference (item 3).

. If the analyzer has option 085, remove the RF cable (item 4) and the

connectors’ attaching hardware (item 3),

. Remove the hardware (item 6) that attaches the RS-232 connector to the

rear panel.

. Remove the four screws (item 7) that attach the interface bracket to the

rear panel.

. Remove the six screws (itemm 8) and (item 9), that attach the preregulator to

the rear panel.

Remove the eight screws (item 103 from the rear frame: four from the top
edge and four from the bottom edge.

. Remove the screw from the pc board stabilizer and remove the stabilizer.

. Lift the reference board (A12) from its motherboard connector and

disconnect the flexible RF cable {item 11)
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11. Pull the rear panel away from the frame. Disconnect the ribbon cable
titem 12) from the motherboard connector, pressing down and out on
the connector locks. Disconnect the wiring harness (item 13) from the
motherboard.

Replacement

1. Reverse the order of the removal procedure.
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Rear Panel Interface Board Assembly

Tools Required

m T- 10 TORX screwdriver
a T- 15 TORX screwdriver

ESD (electrostatic discharge) grounding wrist strap

Removal

1.

rJ

Disconnect the power cord and remove the top and bottorn covers (refer 1o
“Covers” 1n this chapter).

. If the analyzer has option 1D3, remove the high-stability frequency reference

jumper (item 1).

. Remove the hardware that attaches the nine BNC connectors to the rear

panel (itern 2).

. Remove the hardware that attaches the interface connector to the rear panel

{item 3}.

. Remove the rear panel from the analyzer (refer to ~Rear Panel Assembly™ in

this chapter)

. If the analyzer has option 1DS, disconnect the cable (item 4) from the rear

panel interface board.

. Disconnect the ribbon cable (item 5) from the rear panel interface board.

8. Disconnect the wiring for the three BNC connectors and remove the

attaching hardware (item 6).

9. Remove the MEAS RESTART connector from the interface board,
approaching it from the outside of the rear panel assembly (item 7).
Replacement

1.

Reverse the order of the removal procedure.
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Source Assemblies

Tools Required

n T- 15 TORX screwdriver
» 3/16-inch open-end torque wrench (set to 10 in-lb)
m ESD (electrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord and remove the top cover (refer to “Covers” in
this chapter).

2, Remove the front panel (refer to “Front Panel Assembly™ in this chapter).

3. Remove the source module cover,

A58 M/A/D/S Removal

4. Disconnect the cables (item 2} and (item 3 for all but Option 400) ffom the
M/A/D/S

5. Remove the four screws (item 6) from each comer of the assembly.

Oscillator Removal

6. Remove the three screws (item 1) that attach the source module to the
analyzer.

7. Disconnect the cables (item 2) and (item 3 for all but Option 400) from the
M/A/D/S,

8. Remove the four screws (item 4) and (item 5) from the source module
bracket. Remove the bracket,

9. Lift the source module out of the analyzer.
10. Remove a screw (item 7) from the back of the oscillator.

11. Disconnect attaching RF cables.
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A9 Source Conirol Board Removal

12. Remove the three screws (item 1) that attach the source module to the
analyzer.

13, Disconnect the cables (item 2) and (item 3 for all but Option 400) from the
M/A/D/S,

14. Remove the four screws (item 4) and (item 3) from the source module
bracket, Remove the bracket.

15. Lift the source module out of the analyzer.
16. Remove three screws to detach the bottom source module cover.

17. Remove four screws that attach the source control hoard to the source
module frame.

18. Place one hand on the top of the A9 board, with your thumb near the A58
M/A/D/S, to push the board. Place your other hand on the bottom side of
the A%, with your thumb and index finger put through the drilled holes, to
pull the board.
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Replacement

1. Reverse the order of the removal procedure.

Note When replacing the A9 source control board, push the board
evenly on all the microcircuit pins.

Check all the pin sockets from the back of the A9 board to
ensure that all of the pins are inserted. For HP 8722Ds, you
may need an eye glass to inspect the shallow pins of the SI high
band switch.

When replacing the source module into the analyzer, push the
cables aside before seating the medule.
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A7 CPU Board Assembly

Tools Required
n T- 10 TORX screwdriver

ESD (electrostatic discharge) grounding wrist strap

Removal

1
2

-

Disconnect the power cord.

Remove the four bottom feet and bottom cover (refer to “Covers” in this
chapter).

3. Remove the four screws (item 1) on the rear panel.

_ Turn the analyzer over and remove the screw (item 2) that secures the CPU

board to the deck.

. Disconnect the ribbon cable (item 3), sliding your finger nail between the

cable and the connector.
Disconnect the ribbon cable (item 4) from the CPU board.

7 Shde the board towards the front of the instrument so that it disconnects

from the three standoffs (item 3).

. Disconnect the ribbon attached at thc rear of the CPU board.

Lift the board off of the standoffs.

Replacement

1.

Reverse the order of the removal procedure,
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A7BT1 Battery

Tools Required

m T- 10 TORX screwdriver
m ESD (electrostatic discharge) grounding wrist strap
s soldering iron with associated soldering tools

Removal

1. Remove the A7 CPU board (refer to “A7 CPU Board Assembly™ in this
chapter).

2. Unsolder and remove A7BT1 from the A7 CPU board.

Warning Battery A7BT1 contains lithium. The battery may explode
if it is incorrectly replaced. Do not incinerate or puncture
this battery. Either dispose of the discharged battery,
according to manufacturer’s instructions, or collect as small
chemical waste.

Replacement

1. Make sure the new battery is inserted into the A7 board with the correct
polarity.

2. Solder the battery into place

3. Replace the A7 CPU board {refer to “A7 CPU Board Assembly™ in this
chapter).
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Al5 Preregulator Assembly

Tools Required

s T-10 TORX screwdriver
m T-15 TORX screwdriver
m ESD ({electrostatic discharge) grounding wrist strap

Removal
1. Remove the rear panel (refer to “Rear Panel Assembly” in this chapter)
2. Disconnect the wire bundles (item 1} (item 2) from the analyzer.

3. Remove the preregulator (A15) froin the frame.

Replacement

1. Reverse the order of the removal procedure.

Note s When reinstalling the preregulator {Al15), make sure the three
grommets on the wiring bundles are seated in the slots on the
back side of the preregulator and also in the slot in the card
cage wall.

» After remnstalling the preregulator (A15), be sure to set the

line voltage selector to the appropriate setting, 115 V or
230V,
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A19 Graphics Processor Assembly

Tools Required

a8 T-10 TORX screwdriver
m T-15 TORX screwdriver
m ESD ielectrostatic discharge) grounding wrist strap

Removal

1. Disconnect the power cord and remove the front panef {refer to “Front Panel
Assembly™ in this chapter).

[£%)

. Disconnect the two ribbon cables (item 1) and (item 2.

3. Remove the two screws (item 3) that attach the GSP to the front of the
analyzer.

4. Pull the GSP board out of the analyzer.

Replacement

1. Reverse the order of the removal procedure.
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A3 Disk Drive Assembly

Tools Required

T-8 TORX screwdriver

T- 10 TORX screwdriver

T-15 TORX screwdriver

small slot screwdriver

ESD (electrostatic discharge) grounding wrist strap

Removal

1.

(2]

Disconnect the power cord and remove the bottom and left side covers (refer
to “Covers™ in this chapter).

. Remove the front panel (refer to “Front Panel Assembly™ in this chapter).

. Turn the instrument upside-down and disconnect the ribbon cable. (item [) .

from the CPU board.

. Remove the four screws (item 2) that secure the disk drive bracket to the

side of the frame.

. Slide the disk drive out of the instrument.

Remove the four screws (item 3} that secure the disk drive to the bracket.

Replacement

1.

Reverse the order of the removal procedure,
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A62, A63 Test Port Couplers and LED Board
Assemblies

Tools Required

T-10 TORX screwdriver

T-15 TORYX screwdriver

small slot screwdriver

ESD ({electrostatic discharge) grounding wrist strap
5/16-inch open-end torque wrench (set to 10 in-lb)

Removal

1. Remove the bottom cover (refer to “Covers” in this chapter).

[ ]

. Remove the front panel (refer to “Front Panel Assembly” in this chapter).

3. Reaching the connections from the bottom of the analyzer, disconnect the
four RF cables attached to the couplers: two from the back of the couplers
and two from between the couplers.

4. Remove the six screws (item 1) from the bottom edge of the front panel
frame.

5.Remove one screw (item 2) from the right side of the coupler bracket.

6. Remove the coupler nuts (item 3).

LED Board Removal

7. Remove the three screws (item 4) that attach the LED board to the coupler
bracket.

Replacement

1. Reverse the order of the removal procedure.

Note When reconnecting semt-rigid cables, it is recommended that the
connections be torqued to 72 in-lb.
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A26 High Stability Frequency Reference (Option 1D5)
Assembly

Tools Required

T-10 TORX screwdriver

T-15 TORX screwdriver

9/16-inch hex-nut driver

ESD (electrostatic discharge) grounding wrist strap

Remaoval

1. Remove the rear panel (refer to “Rear Panel Assembly”™ in this chapter).
2. Disconnect W30 from the high stability frequency reference board (A26)

3. Remove the BNC connector nut and washer from the "10 MHz PRECISION
REFERENCE" comnector (item 1) on the rear panel.

4, Remove the screw (item <) that attaches the 1D5 assembly to the rear panel.

5. Remove the screw (item 2) that secures the high stability frequency
reference board {A26) to the bracket.

6. Slide the board out of the bracket Be careful not to lose the plastic spacer
washer (item 3} that s on the BNC connector as the board is being removed.

Replacement

1. Reverse the order of the removal procedure.

Note Before reinserting the high stability frequency reference board
(A26) into the bracket, be sure the plastic spacer washer
titem 3) is on the BNC connector.
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Bl Fan Assembly

Tools Required

2.5-mm hex-key driver
T- 10 TORX screwdriver
T-15 TORX screwdriver
ESD (electrostatic discharge) grounding wrist strap

Removal
1. Remove the rear panel (refer to “Rear Panel Assembly” in this chapter).

2. Remove the four screws (item 1) that secure the fan and fan cover to the
rear panel.

Replacement

1. Reverse the order of the removal procedure.

Note The fan should be nstalled so that the direction of the air flow
is away from the instrument, There is an arrow on the fan
chassis indicating the air flow direction.
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Post-Repair Procedures

The following tables hst the additional service procedures which you must
perform to ensure that the instrument is working correctly, following the
replacement of an assembly. These procedures can be located in either
Chapter 2 or Chapter 3.

Perform the procedures in the order that they are listed in the table.

Table 14-1. Related Service Procedures {1 of 4)

Replaced Adjustments/ Verification
Assembly Correction Constants (Ch. 3) {Ch. 2)
Al Front Panel None Internal Test O
Keyboard Internal Test 12
Internal Test 23
Internal Test 24
42 Front Panel None Internal Test 0
Processor Internal Test 12
Internal Test 23
AYAS/AB Second Naone System Verification

Converter

452 Pulse Generator

Qutput Power Adjustments

System Verification

43 Post Regulator

None

Internal Test 0
Check A8 test point voltages

47 el

A7 Jumper/Switch Positions
Load Firmware®

CC Retrieval

Sertal Numlber CC (Test 49)
Option Number CC (Test 50)
Dusplay Intensity CC (Test 45)
Analog Bus CC (Test 44)
Source Pretune CC (Test 13)
IF Amphfier CC [Test 7)
EEFROM Backup Disk

Power Level Test
Dynarmc Range Test

or

System Verification

L If you have an EEPROM kackup disk available, you only need to petfurin the first five tests listed,

2 Gnly for instruments with firmware revislans 7 xx and above

14-38 Assembly Replacement and Post-Repair Procedures




Table 14-1. Related Service Procedures (2 of 4)

Replaced
Assembhly

Adjustments/

Correcetlon Constants {(Ch. 3)

Verification
{Ch. 2)

A9 Source Control

None

System Venficabon

Al10 Digital [F A7 Jumper/Switch Positions Dynamic Range Test
Analog Bus CC (Test 44) System Venfication
IF Amplifier CC [Test 47) Internal Test 17
Internal Test 18
[nternal Test 19
or
System Venfication
A1l Phase Lock A7 Jumper/Switch Positions Frequency Range and Accuracy

Analog Bus CC (Test 44
Source Pretune CC {Test 43)

or

System Venlfication

Al2 Reference

A7 Jumper/3witch Posations
Reference Assembly VOO Tune
Frequency Accuracy

Frequency Range and Accuracy

Al3 Fractional-N
(Analog|

A7 Jumper/8witch Positions
Analog Bus CC {Test 44)
Fractional-N Spur Avoidance
and FM Sidcband Adjustment

Internal Test 20
Frequency Range and Accuracy

Al4 Fractional-N
{D1gital)

AT Jumper/Switch Positions
Analog Bus CC [Test «+4)

Frequency Range and Accuracy
Internal Test 20

or

Systemn Verification

Al5  Preregulator None Self Test!

Al5 Rear Panel None Internal lest 13,
Interface Rear Panel
Al1'7 Motherboard [None el Test

t These tests are Incated in Chapter 4, “Start Troubleshooting Here ©
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Table 14-1. Related Service Procedures (3 of 4)

Replaced Adjustments/ Verification
Assembly Correction Constants (Ch. 3) {Ch. 2)

A8 Display None None

Al9 Graphics System None Observation of Display

Processor Tests 59-7T6*

A51 Test Set None Ciperation Check!

Interface

A53 Low Band Output Power Adjustments Power Level Test

Assenibly Frequency Range and Accuracy

A5% YIG2 20-40 GHz
(HP 8722D Only)

Source Pretune

Power Level Test

Frequency Range and Accuracy

AS5 YIG1 24-20 GHz

Source Pretune

Power Leve] Test

Frequency Range and Accuracy

A56 Lower Front
Panel Assembly

Nong

Observation
|watch LEDs when swatching
from 81 to 522}

AS7 Fixed Oscullator

QOutput Power Adjustments

Power Level Test

Frequency Range and Accuracy

A58 M/A/D/S

Quiput Power Adjustments

Power Level Test

A59 Source Interface

Output Power Adjustments

Power Level Test

Ab0/61 DC Bias Tees

None

Bystem Verification

* These tests are located n Chapter 6, “Dugital Control Troubleshooting.”
+ These checks are located w: Chapter 4, “Start Trouhleshooting Here.”
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Table 14-1. Related Service Procedures (4 of 4)

Replaced
Assembly

Adjustments/
Correction Constants (Ch. 3)

Verification
{Ch. 2)

AB2/A63 Directional

Couplers

None

System Venfication

At Rl Sampler

Sampler Check!
Power Adjustment

System  Verification
Power Level Test

Abd R2 Sampler
[Option 400 Only|

Sampler C heckt
Power Adjustment

System  Verfication
Power Level Test

ABS A Sampler

Sampler Check’

System Verificaton

AB6 B Sampler Sampler Check! System Venfication
AB8 6 dB None Operation Check?
Attenuator

ABS Step None Operation Checl!
Attenuator

81 Swatch None QOperation Checkt
(HP 8722D Only)

82/33 Switches None Operation Cheek?
S4 Transfer None Operation Check!
Switch

t These checks are located in Chapter 4, *Start Troubleshooting Here.”
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A

Determining System Measurement
Uncertainties

In any measurement, certain measurement errors assoclated with the system
add uncertainty to the measured results. This uncertainty defines how
accurately a device under test {DUT) can be measured,

Network analysis measurement errors can be separated into two types: raw and
residual. The raw error terms are the errors associated with the uncorrected
systen that are called systernatic (repeatable), random (non-repeatable},

and drift errors. The residual error terms are the errors that remain after a
measurement  calibration.

The error correction procedute, alse called measurement calibration, measures a
set of calibration devices with known characteristics. Tt uses the measurement
results to effectively remove systematic errors, using the vector math
capnbilities of the analyzer. The residual systematic errors remain after error
correction, primarily due to the limitations of how accurately the electrical
characteristics of the calibration devices can be defined and determined. Also,
the random (non-repeatable) and drift errors, cannot be corrected because

they cannot be quantified and measured during the measurement calibration
and device measurement. However, the effects of random errors can be
reduced through averaging. Random errors, that occur during a measurement
calibration, are part of the error correction and become systematic errors when
the calibration is turned or. For this reason, it is best to use a large number

of averages during measurement calibration to reduce to the effect of the
random errors. The averaging may then be reduwced for device measurement.
The residual systematic errors along with the random and drift emrors continue
to affect measurements after erro.comrection, adding an uncertainty to the
measurement results, Therefore, measurement uncertainty is defined as the
combination of the residual systematic (repeatable), random (non-repeatable),
and drift errors in the measurement system after error correction.

The following measurement uncertainty equattons and system error models
(flowgraphs) show the relationship of the systematic, random, and drift errors.
These are useful for predicting overall measurement performance.
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Sources of Measurement Errors

Sources of Systematic Errors

The residual (after measurement calibration) systematic errors result from
imperfections in the calibraton standards, the connector interface, the
interconnecting cables, and the instrumentation. All measurements are affected
by dynamic accuracy and frequency error effects. For reflection measurements,
the associated residual errors are effective directivity, effective source match,
and effective reflection tracking. For transmission measurements, the additional
residual errors are effective crosstalk, effective load match, and effective
transmission tracking.

The listing below shows the abbreviations used for residual systematic errors
that are in the error models and uncertainty equations.

s Efd, Erd = effective directivity

m Efs, Ers = effective source match

m Efr, Emr = effective reflection tracking

m Etc, Erc = effective crosstalk

s Efl, Erl = effective load match

m Eft, Ent = effective transmission tracking
# Crm, Ctm = cable stability (deg./GHz)

= Abl, Ab2 = dypamic accuracy

m F = frequency

The sources for dynamic accuracy error effects are from errors during internal
self-calibration routines, gain compression in the microwave frequency
converter (sampler) at high signal levels, errors generated in the synchronous
detectors, localized non-linearities in the IF filter system, and from LO leakage
into the IF signal paths.

Sources of Random Errors

The random error sources are noise, connector repeatability and dynamic
accuracy. There are two types of noise in any measurement system: low level
noise (noise floor) and high level noise (phase noise of the source).

Low level noise is the broadband noise floor of the receiver which can be
reduced through averaging or by changing the IF bandwidth.

High level noise or jitter of the trace data is due to the noise floor and the phase
noise of the LO source inside the test set.
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Connector repeatability 13 the random variation encountered when connecting
a pair of RF connectors. Variations in both reflection and transmission can be
observed.

The listing below shows the abbreviations used for random errors 1n the error
models and uncertainty equations.

Rnt = raw noise on trace (rms)

Rnf = raw noise on floor (rms)

Crrl = port | connector reflection repeatability error
Crtl = port 1 connector transmission repeatability error
Crr2 = port 2 connector reflection repeatability error
Crt2 = port 2 connector transmission repeatability error

Sources of Drift Errors

Drift has two categories: frequency drift of the signal source and
instrumentation drift. Instrumentation drift affects the magnitude and phase of
both reflection and transmission measurements.

The primary causes for instrumentation drift are the thermal expansion
characteristics of the interconnecting cables within the test set and the
conversion stability of the microwave frequency converter.

The list below shows the drift errors in the error models and uncertainty
equations,

8 Dmxbx, Dmsax = drift magnitude
m Dpxbx. Dpsax = drift phase
» Dpixbx, Dpfsax = drift phase/f

Sources of Additional Measurement Errors

Two additional categories of measurement errors are connection techniques and
contact surfaces.

The connection techniques category includes torque limits, flush setting of
sliding load center conductors, and handling procedures for beadless airlines.

The contact surfaces category includes cleaning procedures, scratches, worn
plating, and rough seating.

These types of errors are not accounted for in the uncertainty analysis
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Measurement Uncertainty Equations

Any measurement result is the vector sum of the actual test device response
plus all error terms. The precise etfect of each error term depends on its
magnitude and phase relationship to the actual test device response. When the
phase of an error response is not known, phase is assumed to be worst case
(-180%to + 1807 Random errors such as noise and commector repeatability are
generally combined in a root-sum-of-the-squares (RSS) manner,

Due to the complexity of the calculations, the performance
verification/specifications  software calculates the system measurement
uncertainty. The following equations are representative of the equations the
performance verification/specifications software uses to generate the system
measurement uncertainty plots and tables.

Reflection Uncertainty Equations

Total Reflection Magnitude Uncertainty (Erm)

An analysis of the error model in Figure A-1 yields an equation for the reflection
tnagnitude uncertainty, The equation contains all of the first order terms and

the significant second order terms. The termms under the radical are random in
character and are combined on an RSS basis. The terms in the systematic error
group are combined on a worst case basis. In all cases, the error terms and the
S-parameters are treated as linear absolute magnitudes.

Reflection magnitude uncertainty (forward direction) =

Erm = Systematic + +/(Random)® + (Drift and Stability)*
Systematic = Efd + Efr Sl + Efs SI12+ 821 812 Efl+ AbI S11

Random = \J(Cr)? + (Re)® + (Nr)?

Cr = V{Crml)? + 2CtmISII? + {CrmISIIY + (Crm2821812)°

Rr = \/(Crrl + 2CrtIS1T + CreiSTI°F + (Crr2S21812)°
Nr = J(EfntS1172+ Efuf:

Drift and Stabifity = Dmibl 511
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where

Efit = effective noise on frace

Efnf = effective noise floor

Crtl = connector repeatability {transmission)
Crrl = connector repeatability (reflection)

Ctm! = cable 1 transmission magnitude stability
Crml = cable 1 reflection magnitude stability
Crm2 = cable 2 reflection magnitude stability
Dmsl = drift magnitude/£C source to port 1

Efs = effective source match error

FEfr = effective reflection tracking error

Efl = effective load match error

Efd = effective directivity error

Crr2 = Connector repeatability (reflection)

The detailed equation for each of the previous terms is derived from the signal
flow model, located at the end of this appendix.

Reflection Phase Uncertainty (Erp)

Reflection phase uncertainty is determined from a comparison of the magnitude
uncertainty with the test signal magnitude. The worst case phase angle is
computed, This result is combined with the error terms related to thermal drift
of the total system. port 1 cable stability, and phase dynamic accuracy.

Exp = Aresin ("‘Z’T’;") +2Cpfl x f+Dpsl +Dpfsl X f

where

Cpfl = cable phase/frequency port 1
Dpsl = drift phase/degree source to port 1
Dpfsl = dnft phase/degree/frequency source to port 1
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Transmission Uncertainty Equations

Transmission Magnitude Uncertainty (Etm)

An analysis of the error model, located at the end of this appendix. yields an
equation for the transmission magnitude uncertainty. The equation contains
all of the first order terms and some of the significant second ordet terms. The
terms under the radical are random in character and are combined on an RSS
basis. The terms in the systematic error group are combined on a worst case
basis. In all cases, the error terms are treated as linear absolute magnitudes.

Transmission magnitude uncertainty (forward direction) = Etm =

Ert = Systematic + V(Random)? + {Drift and Stability)®
Systematic = Efc + (Ef; + EfsS1t + EfiIS22 + FfsFAIS21S12 + Ab2} 521
Randem = \f(Ct)? + (Rt + (Nt2

Cr = S21/(Ctm1P + (Ctm2)® + (Crm1S11P + (Crm2522)°

Rt = 821\ /(Crt1)? + (Creal + (Crr1S112 + (Crr25.22)7
Nt = \/(EfntS21) + Efnf’

Drift and Stability = Dm2b2521
where

Crt2 = Connector repeatability (transmission} port 2
Crr2 = Connector repeatability (reflection) port 2
Efnt = effective noise on trace

Efnf = effective noise floor

Crrl = connector repeatability (reflection)

Crtl = connector repeatability (transmission)
Ctm1 = cable 1 transmission magnitude stability
Ctm2 = cable 2 reflection magnitude stability
Crm2 = cable 2 reflection magnitude stability
Dmsl = drift magnitude/°C source to port

Efs = effective source match error

Eft effective transmission tracking error

Efl = effective load match error

Efc effective crosstalk error
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The detailed equation for each of the above terms is derived from the signal
flow model, located at the end of this appendix.

Transmission Phase Uncertainty (Etp)

Transmission phase uncertainty is calculated from a companson of the
magnitude uncertainty with the test signal magnitude. The worst case phase
angle is computed. This result is combined with the error terms related to phase
dynamic accuracy, cable phase stability, and thermal drift of the total system.

Etp=Arcsin ( Ert."S211+ Cpfl x £+ Cpf2 x f+ Dpsl +Dpfsi x f

where

Cpfl = Cable phase/frequency port 1

Cpf2 = Cable phase/frequency port 21

Dpsl = drift phase/degree source to port 1

Dpfsl = drift phase/degree/frequency source to port 1

Dynamic Accuracy

On the following page is a typical dynamic accuracy and noise curve for the
analyzer. This curve 18 based on statistical samples of units built at the factory
with an TF BW of 10 H=z.

Since this curve combines the effects of dynamic accuracy and noise, if used in

uncertainty calculations, the effects of the noise terms in the corresponding
equations can be eliminated

+DynAccldB)
20

Dynamic Accuracy (dB) = 20log( 1 + Dynamic Accuracy (linear))

Dynamic Accuracy (linear) = 10 1
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Figure A- 1. Typical Dynami?: A;curacy

Determining Expected System Performance

Use the uncertainty equations, dynamic accuracy calculations in this appendix,
and tables of system performance values from the * Specifications and
Measurement Uncertainties™ chapter in the HP 8719D/20D/22D Network
Analyzer Users Guide to calculate the expected system performance. The
following pages explain how to determine the residual errors of a particular
system and combine them to obtain total error-corrected residual uncertainty
values, using worksheets provided. The uncertanty graphs m the user's guide
are examples of the results that can be calculated using this information.
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Procedures

Use the measurement uncertainty worksheet to calculate the residual
uncertainty in transmission and reflection measurements. Determine the
linear values of the residual error termis and the nominal linear S-parameter
data of the device under test as described below and enter these values in
the worksheets. Then use the instructions and equations in the worksheets
to combine the residual errors for total system uncertainty performance. The
resulting total measurement uncertainty values have a confidence factor of
99 9%,

S-parameter Values. Convert the S-parameters of the test device to their
absolute linear terms.

Noise Floor and Crosstalk. If a full 2-port calibration is performed, the
residual crosstalk term can be ignored. Connect an impedance-matched load
to each of the test ports and measure 821 or S12. Use the statistic function
to measure the mean value of the trace. Use this value plus one standard
deviation as the noise floor value of your system.

Dynamic Accuracy. Determine the absolute linear magnitude dynamic accuracy

from the dynamic accuracy graph {see Figure A-[).

Other Error Terms. Depending on the connector type in your system,
refer to residual error specifications in the “Specifications and Measurement
Uncertainties" chapter in the HP 8719D/20D/22D Network Analyzer User's
Guide, and the * Characteristic values Table" in this chapter to find the absolute
linear magnitude of the remaining error terms.

Combining Error Terms. Combine the above terms using the reflection or
transmission uncertainty equation in the worksheets.

Determining System Measurement Uncertainties
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Characteristic Valuaes Table

7mm 3.5mm Type-N 24mm
Crrl = Port 1 Reflectton Connector Repeat -65 dB -60 dB -60 dB -60 dB
Crr2 = Port 2 -65 dB -60dB -60 dB -60 dB
Crt 1 = Port 1Transmission Connector Repeat -65 dB -60dB -60 dB -60 4B
Crt2 - Port 2 -65 dB -60 dB -60 dB -60 dB
Crm 1 -Cable Refl Mag Stability Port | -60 dB -54 dB -60 dB -50 dB
Crm2-Cable Refl Mag Stability Port 2 -60 48 -54d8 -60 dB -50 dB
Ctml -Cable Tran Mag Stability Port L +0.03 dB 0 03dB 001 dB 1003 dB
Ctm2-Cable Tren Mag Stabihty Port 2 +0.03 dB t0 03 dB | 10.0I dB | 10.03 dB
Cpf 1 -Cable Phase Stability Port 1 & Port 2 | £0.09°/GHz |+0.09°/GHz | 20.1°/GHz [ 0 09°/GHz
Dins1, 2-Magnitude Drift 0.0015°/°C |0 015"/°C {0.0015°/°C | 0 0015°f°C
Dysi 2 - Phase Drift 0.01/°C 001°/°C 0oL eC 0o01°/°C
Dycr1 2 - Phase Drift with Temp & Frequency 0 15°°C 0.15°°C 015°/°C 015%/°C
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Measurement Uncertainty Worksheet (1 of 3}

Error Term Symbol dB Value | Linear Valune,

Sn 511
Sa21 52
512 512
S Sz2
Dhrectivity Efd
Reflection Tracking Efr
Source Match Efs
Load Match Ef
Transaussion Tracling Eft
Effective Crosstalk Efr
Dynamic Accuracy {Magnitude) Anl. Ap2)
Neise Floor Efnf
High Level Noise Efre
Cennector Reflection Repeatability Port 1 Crrl
Connector Transmission Repeatability Port 1 Crtl
Magnmtude Dnft Due to Temperature Dms1,2
Phase Dnft Due te Temperature Dps1 2
Phage Drnft Due to Temperature and Frequency Dpfsl.z
Cable Reflechon Stability Crml
Cable Transmission Stabahity Crma
Connector Reflection Repeatability Fort 2 Crr2
Connector Transmission Repeatability Port 2 Cre2
Cable Phase/Frequency Port 1 Cp1
Cable Phase/Frequency Port 2 Cpf2
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Measurement Uncertainty Worksheet (2 of 3)

Magnitude

Combine Systematic Errors. In the space provided, enter the approprizte linear values from the
list of errors. Then combine these errors to obtain the total sum of systematic errors.

Efd = (K
Efr x 511 X = 0

Efs x S11x 511 X X = {m)
Efx S21x S12 X x = (n)
Ap1x 311 x = (©)
Subtotal: k+l+m+n +o + + + + = (S)

Combine Random Errors. In the space provided, enter the approprii linear values from the list of errors.
Then combine these arrors in an RSS fashion to obtain a total sum of the random errars.

(Efnt x 31 1)2 + Efnf2 { X 12 + = (w2)
{Crr1+2 X Crt1 x S11+Cert % $14212 2%+ % 22
+Crrz x 521 x 8122 + X X y2= (x2)
Crm12 + (2% Ctm1 x $11)2 242 )2 +
{Crm1 % $1112 + (Crm1 x $12 + = 2+ x 2 2
{Crm2 X S21 ¥ $12)2 roox _x F
(Dbt % $11)2 { X )2= 22)
VW2 2 +y2 +22 v m T = (R}
Subtotal: S+ R + = Vr)
Total Magnitude Errors:
Em Ulinear) = \/ =
Erm (log) = Log (1+Eqm/S41} 20 Log (1% = dB
Phase
E?—Arcsm (ErmISn P2 xCpfy x| Arcsin( L )+2x + + = degrees
ps1 * Dpfs1 x N
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Measurement Uncertainty Worksheet (3 of 3)

Magnitude

Combine Systematic Errors. In the space provided, enter the appropriate linear values from the
Iist of errors. Then combine these errors to obtain the total sum of systematic errors

Efc

Eftx 524

Efg X 811 x 821

Efl x 822 x 521

Efe x EfxS212x 812
Abz % Sz1

Subtotal: k+l[+m+n+o

+

= _

X =

X x = (my)

X X = {n}

X X x = (0}
= {p)

+ + + = (S)

Combine E_andom Errors I the space provided, enter the appropnate linear values from the lst of errors
Then combine these efrors In an RSS fashion to obtain a total sum of the random errars.

(Efnt % 521)2 * Eff2 (—x 12 x 2= (w2)

$212(Crt1? +Crtp? HCrr x S11)2+ A Fe 2at x )%+ )

(Crr2 x S22)2) 2= (3

5212(Cim12 +Cin22 +(Crm1 x §11)2 A 2w 2w x P )

+(Crm2 x $22)) =  p= (v2)

(Dmab2 x S21)2 { x 2= (22)

¥ we +2¢ + 2y + 27 v + + + = (R}

Subtotal: S +R + = V)

Total Magnitude Errors:

Epm (linear) = Vp -

Erm (log) = Lag (1£Emy/S11) 20 Log (1 /! )= dB

Phase

Ep = Arcsin (Eqm/S21) + Cppr x 7+ | i )+ + =

C;fz X f+ Dpgi + Dpfet x f P resin { degrees
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