Quick Overview of the HP 85640A RF Tracking Generator

The HP 85640A RF tracking generator provides a tracking source covering the 300 kHz to
2.9 GHz frequency range. It is compatible with HP 8560A/E, HP 8561 A/B/E, HP 8562A/8B, and
HP 8563A/E spectrum analyzers.

A 70 dB step attenuator combined with an 11 dB vernier provide continuously variable output
power levels from 0 dBm to —80 dBm. The tracking generator’s output frequency is controlled
by the spectrum analyzer. The front-panel tracking control enables the tracking generator’s
output frequency to be matched exactly to the spectrum analyzer input frequency, minimizing
tracking errors. Tracking errors appear as a decrease in the displayed signal amplitude when
the resolution bandwidth of the spectrum analyzer signal is decreased.

The HP 85640A. can be leveled externally with a negative-polarity detector improving effective
source match. A rear-panel switch selects between internal and external leveling.
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Accessories Supplied
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Accessories (some not shown) HP Part Number
3 cables with BNC{m) connectors 8120-1839
1 cable with SMA(m) connectors 5061-9038
2 fuses, 1A 250V UL/CSA (for 100/120V operation) 2110-0823
or
2 fuses, 0.5A 250V IEC {for 220/240V operation) 210-0824

Figure 1-1. HP 85640A with Accessories Supplied
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RF Tracking Generators Covered by This Manual

This manual applies to tracking generators with the serial number prefixes listed inside the title
bage.

Serial Numbers

Hewlett-Packard makes frequent improvements to its products to enhance their performance,
usability, or reliability. Hewlett-Packard service personnel have access to complete records of
design changes to each type of equipment, based on the equipment’s serial number. Whenever
you contact Hewlett-Fackard about your tracking generator, have the complete serial number
available to ensure obtaining the most complete and accurate information possible.

The serial number label is attached to the rear of the tracking generator. The serial number has
two parts: a prefix (the first four numbers and a letter), and a suffix (the last five numbers).
See Figure 1-2.

The first four numbers of the prefix are a code identifying the date of the last major design
change incorporated in your analyzer. The letter identifies the country in which the unit

was manufactured. The five-digit suffix is a sequential number and is different for each unit.
Whenever you list the serial number or refer to it in obtaining information about your tracking
generator, be sure to use the complete number, including the full prefix and the suffix.
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Figure 1-2. An Example of a Serial Number Label

Calibration Cycle

The performance tests located in Chapter 4, “Performance Tests,” should be used every 12
months to check the analyzer against the specifications listed in Table 1-1.
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Specifications and Characteristics

Table 1-1 lists the tracking generator's specifications. Unless stated otherwise, all specifications
describe the tracking generator’s warranted performance under these conditions:

e 3 five-minute warraup for ambient conditions.

= a one-year calibration cycle.

w all environmental requirements met.

¥ tracking generator used with one of the compatible spectrum analyzers hsted in
Table 1-1, “HP 85640 Specifications,”

Characteristics provide useful, but non-warranted, information in the form of typical, nominal,
or approximate values for tracking generator performance. See Tabile 1-2 for a list of tracking
generator characteristics.
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Table 1-1. HP 85640A Specifications

Frequency Specifications

Frequency Range 300 kHz to 2.9 GHz
Minimum Resolution Bandwidth Supported

HP 8561A, HP 8562A/B 100 Hz

HP 8560A/E, HP 8561B/E, HP 8563A/E 300 Hz
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Amplitude Specifications

Output Level

Range ' 0 dBm to —-80 dBm
Vernier >10 dB
Attenuator 70 dB
Maximum leveled output power >0 dBm
Resolution
Attenuator 10 dB steps
Vernier Continuously adjustable
Accuracy
Level flatness <+2.0dB

{(referenced to 300 MHz, vernier at 0 dB,
attenmator at —10 dB)

Output attenuator
Switching Accuracy <x0.8 dB per 10 dB step, to a
(10 dB to 70 dB settings, referenced to 0 dB setting maximum of +1.5 dB

Spurious Outputs
Unless otherwise specified, with vernier set to 0 dBm
and attenuator set to —10 dB
{—10 dBm output power)
Harmonic spurious

300 kHz t0 2.9 GHz <—25 dBc
Non-harmonic spurious
300 kHz to 2.0 GHz <—27 dBe
2.0 GHz to 2.9 GHz <~23 dBe
L0 feedthrough
3.9 GHz to 6.8 GHz : <—26 dBm
Dynamic Range

Tracking generator feedthrough®
(Spectrum analyzer set to 300 Hz resolution
bandwidth and 0 dB input attenuation.)

300 k¥Hz tc 1 MHz <-95 dBm
1 MHz to 2.0 GHz <—115 dBm
2.0 GHz to 2.9 GHz <110 dBm

* Leakage measured on spectrum analyzer with tracking generator delivering maximum
leveled output power into a 500 termination, and spectrum analyzer input terminated in 50Q.
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Electromagnetic Specifications

Electromagnetic Compatibility
Military specification

Conducted emissions
CEQ1 {narrowband)
CE03 (narrowband)
CEO3 (broadband)

Conducted susceptibility
CS01
CS02
CS06

Radiated emissions
REO1

REO2
Radiated susceptibility
RS03

RS01
RS02

Conducted and radiated interference complies with CISPR
Publication 11 (1985), and Messempfaenger-
Postverfuegung 526/527/79 (Kennzeichnung Mit
F-Nummer/Funkschutzzeichen).

Meets the requirements of MIL-STD-461B, Part 4,
with the exceptions shown below:

1 kHz to 15 kHz only
Fuil limits
20 dB relaxation from 15 kHz to 100 kHz

Full limits
Full limits
Full limits

15 dB relaxation of 30 kHz
{exceptioned from 30 kHz to 50 kHz)
Full limits to 1 GHz

Limited to 1 V/ma from 14 kHz to 1 GHz, with 20 dB
relaxation IF frequencies (30 dB relaxation at spectrum
analyzer IF frequencies for Option 001 spectrum
analyzers).

Full limits

Exceptioned

1-8  General Information

HP 856404 BF Tracking Generatar Operation and Service Manual




General Specifications

Type-tested to MIL-T-28800C, Class 5 environmental conditions as listed below:

Warmup

Temperature
Operating
Non-operating

Humidity

Altitude
Operating
Non-operating

Vibration
5to 15 Hz
15 to0 25 Hz
25 to b5 Hz

Pulse Shock
Half Sine

Transit Drop

5 min. from ambient conditions
~10°C to +50°C

—62°C to +85°C

95% at 40°C for 5 days

15,000 ft
50,000 ft

0.060 in. peak-to-peak excursion
0.040 in. peak-to-peak excursion
0.020 in. peak-to-peak excursion

30 g for 11 ms duration

8-in. drop on 6 faces and 8 corners

HP 856404 AF Tracking Generator Operation and Service Manual
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Physical and Mechanical Specifications

Power Requirements
Voliage 100, 120, 220, or 240 V ac, £10%
Current 47 to 66 Hz
Maximum power dissipation 130 VA, 86 W

Compatibility Works with HP 8560A/E*, HP 8561A/B/E,
HP 8562A/B, and HP 8563A/E portable
spectrum analyzers.

Weight 8.4 kg (18.5 Ib)

Dimensions @ 337.6 mun {13.5 in) wide
® 461.1 mm (18.3 in) long
© 138.6 mm (5.5 in) deep

* Except HP 8560A/E Option 002. This option does not provide sufficient 1st LO drive to the
HP 85640A.

| TTTT
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Table 1-2. HP 85640A Characteristics

Note

I information about instrument performance.

v

These are not specifications. Characteristics provide useful, but nonwarranted,

Frequency Characteristics

Frequency Drift
{after 30-min. warmup)

Tracking Drift

300 Hz per hour

Usable in a 1 kHz RES BW after 5 min.
Usable in a 300 Hz RES BW after 30 min.

Amplitude Characteristics

Output Range
Output Attenuator Repeatability

Effective Source Match
0 dB attenuator setting
10 dB attenuator setting

Dynamic Range
(300 Hz RES BW, 0 dB input attenuation)
300 kHz to 1 MHz
1 MHz to 2.0 GHz
2.0 GHz t0 2.9 GHz

+2.8 dBm to —80 dBm

<+0.2 dB

<1.92:1
<1.33:1

>05 dB
>115dB
>110 dB

HP 856404 AF Tracking Gengrator Operstion and Service Manus!
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Inputs and OQutputs

300 MHz INPUT
Connector
Impedance
Input amplitude

BNC female, front panel
500
—10 dBm =+1.0 dB

LO INPUT
Connector
Impedance
Frequency
Input amplitude

SMA female, front panel
500

3.9107 GHz to 6.8107 GHz
+16.5 dBm +2.0 dB

0.5V/GHz INPUT
Connector
Impedance
Input amplitude

BNC female, rear panel
>100 kQ
0.5 V/GHz of tuned frequency

BLANKING INPUT
Connector
Input amplitude
During sweep
During retrace

BNC female, rear panel

Low TTL level
High TTL level

EXT ALC INPUT
Connector BNC female, rear panel
Impedance >10 k@
Polarity Negative

RF OUTPUT
Connector Type N female, front panel
Impedance 500

Maximum safe reverse level
Output VSEWR

+30 dBm, 30 V dc

See Table 1-1, “HP 85640A Characteristics: Amplitude
Characteristics, Effective Source Match.”
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Installation

What You'll Find in This Chapter ...

This chapter explains how to set up the HP 85640A tracking generator for operation. You'll
aiso find:

m Serial numbers of host spectrum analyzers that can be used with the tracking generator.
m Line power and line fuse requirements,
= INustrations of front- and rear-panel connections.

= HP sales and service office addresses.

Compatibility with Portable Spectrum Analyzers
The HP 85640A is compatible with these portable spectrum analyzers:

Table 2-1.
Host Spectrum Analyzer-to-Tracking Generator Compatibility

Spectrum Analyzer Model Numbers Serial Number
HP 8560A all serials of non-Option 002
HP 8560E all serials of non-Option (02
HP 8561A all serials
HP 85618 all serials
HP 8561E all serials
HP 85624 all serials
HP 8562B all serials
HP 8563A all serials
HP 8563E all serials
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Initial Inspection

Is the Shipment Complete?

Figure 1-1 shows the parts and accessories that are shipped with your HP 85640A RF tracking
generator. If any part or accessory is missing, contact your sales representative.

Is the Shipping Container in Good Condition?

Inspect the shipping container. If the container or cushioning material is damaged, verify that
the contents are complete and that the analyzer functions correctly, both mechanically and
electrically.

If the contents are incomplete or if the HP 85640A fails the verification tests in Chapter 4,
notify any Hewlett-Packard sales and service office {see Table 2-3). The HP sales and service
office will arrange for repair or replacement without waiting for a claim settlement.

Save all packaging materials; show any damages to the container or cushioning materials to the
carrier.

Save the Packaging Materials

The shipping container and cushioning materials are shown in Figure 7-2. Save these materials,
to use when you ship your instrument, or return it for service or repair. If the original
materials are not available, you may order replacements from any HP sales and service office
{see Table 2-3).

Instructions for repackaging the HP 85640A are in “Returning the RF Tracking Generator for
Service” in Chapter 7.

Preparing the RF Tracking Generator for Use

The RF tracking generator must be properly connected to one of the compatible portable
spectrum analyzers listed in Table 2-1. You also need to connect it to an ac power source. If
you want to install your tracking generator in an HP System I cabinet or a standard 19 inch
(486.2 mm) equipment rack, complete instructions are provided with the Option 908 and Option
909 rack mounting kits,

Caution Before you connect your tracking generator to an ac power source, make sure
that the line voltage is correct, the line-voltage selector switch located on
0 the tracking generator rear panel is set to the correct voltage (refer to the

following paragraphs}, and the proper fuse is installed. You can damage the
instrument if you connect it to the wrong voltage.
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Power Requirements

Table 2-2. Operating Power Reguirements

100/120 V ac Operation 220/240 V ac Operation

Line Voltage 100 Vto 120V, £10% 220V to 240V, 10%
Line Current 1 A rms max 0.5 A rms max
Line Frequency 47 Hz to 66 Hz 47 Hz to 66 Hz
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Setting the Line-Voltage Selector Switch

Set the tracking generator’s rear-panel voltage selector switch to the line voltage range

(100, 120, 220, or 240 V) corresponding to the available ac voltage. Insert a small screwdriver
or similar tool in the line-module door slot and gently pry open the door. Rotate the voltage

barrel to the appropriate value,
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Checking the Fuse

- The type of ac line input fuse depends on the input line voltage. Use the correct fuse for your
' voltage:

100 V to 120 V operation: 1 A 250V UL/CSA
(HP part number 2110-0823)
(for use in any of the United States)

220 V to 240 V operation: 0.5 A 20 VIEC
(HP part number 2110-0458)
{for use in other countries)

The line fuse is housed in a small container located inside the rear-panel power-connector
module. When replacing a fuse, be sure the arrows on the container match the direction of the
arrows on the power-connector door. See Figure 2-1,

Power Cable

The HP 85640A is equipped with a three-wire power ecable, in accordance with international
safety standards. When connected to an appropriate power source outlet, this cable grounds
the instrument cabinet.

Warning Failure to ground the instrument properly can result in personal injury.
Before turning on the tracking generator, you must connect its protective
g earth terminals to the protective conductor of the main power cable.
Insert the main power cable plug only into a socket outlet that has a
protective earth contact.

Do not defeat the earth-grounding protection by using an extension cable,
power cable, or auto transformer without a protective ground conductor.
If you are using an aunto transformer, make sure its common terminal is
connected to the protective earth contact of the power source sccket.

Various power cables are available for the power ocutlets unique to specific geographic areas.
The appropriate cable is included with the instrument when it is shipped to an area requiring
one of these cables. You can order additional ac power cables listed in Figure 2-2 for use in
different areas. Figure 2-2 also illustrates the plug configurations and identifies the geographic
area in which each cable is appropriate.
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= CABLE PLUC CABLE CABLE FOR USE
PLUG TYPE HP PART DESCRIPTION LENGTH coLoR IN COUNTRY
NUMBER CM (INCHES)
81201351 | Stroight**8S1363A 228 {90) Mint Groy | Great Britoin,
8120-1703 | 907 228 {$0) Mint Grey | Cyprus, Nigeria,
Rhodesia,
Singgpore,
So.Africa, india
250v 8120~1389 |Stroight**NZSS198/ASC112] 201 (79) Gray Ausiralia,
8120-0696 | 8o 221 (87) Sray New Zealand
230v B120—1689 | Streight*¥CEE7-Y11 201 (79) | Mint Gray | East and West
CTT\L 8120-1692 | 90 201 (79) Mint Gray | Europe, Saudi
OF O Arabig, United
N = L Arab Republic
{unpolarized in
maeny mations)
125v 8120-1348 1 Stroight®*NEMAS-TEP 203 (80) Black United Staotes
8120-1398 | g0 203 {80) Black Canada,
(:} B120-1754 | Straight® *NEMAS—159 91 {38) Black Jopan {100 V or
z 200 VY,
8120=1378 | Stroight™*NEMAS-15P 203 (80} Jode Gray | Mexico,
i &N LD ) B120~1521 a0’ 203 (80) Jaode Gray | Philippines,
B120~1878 | Straight¥¥NEMAS-15P g1 (38) Jade Gray | Taiwen
230V 8120-2104 | Stroight®*SEVigts 201 {79} Gray Switzerteond
195924507
Type 12
2zev B120-0688 | Stroight* *NEMAG— 159
[~
£
SO O
N L
250V B120-1880 | Straight**CEEE22-v1
EL]
=10
L N
% E = Earth Ground; L. = Ling; N = Neuiral.
%% Port number for plug is industry idemtifier for plug only, Number shown for cable is
HP Part Number for complete cebie, including plug.
wk2S
Figure 2-2. AC Power Cables Available
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Connecting an HP 85640A to a Compatible Spectrum Analyzer

Figure 1-1 contains the cable part numbers included with your tracking generator at shipment.
Use these cables to connect your portable tracking generator to a compatible spectrum
analyzer. Figure 2-3 and Figure 2-4 fllustrate the proper cable connections between the
tracking generator and an HP 8561B spectrum analyzer. Any of the compatible spectrum
analyzers is connected to the same inputs and outputs as illustrated in these figures.

Note Connect the cables with the tracking generator placed beneath the portable
I spectrum analyzer to prevent the cables from obscuring your view of the
ﬁ display during operation.

wh26

Figure 2-3. Front-Panel Cable Connections
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Figure 2-4. Rear-Panel Cable Connections

Note On HP 8560 E-Series spectrum analyzers, BLANKING QUTPUT is labeled
i BLEG/GATE OUTPUT.

v

Turning On the Tracking Generator

If the tracking generator does not seem to function properly the first time you turn it on, turn
the power off and refer to the cable connection illustrations in Figure 2-3 and Figure 2-4. If the

cable connections appear to be correct, contact one of the HP sales and service offices listed in
Table 2-3.
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Sales and Service Offices

Hewlett-Packard has sales and service offices around the world providing complete support
for Hewlett-Packard products. To obtain servicing information, or to order replacement parts,
contact the nearest Hewlett-Packard sales and service office listed in Table 2-3.

In any correspondence, be sure to include the pertinent information about model numbers,
serial numbers, or assembly part numbers.
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Table 2.3. Hewlett-Packard Sales and Service QOffices

US FIELD OPERATIONS

Customer Information
Hewlett-Packard Company
19320 Pruneridge Avenue
Cupertino, CA 95014, USA
(800) 752-0900

Colorado
Hewlett-Packard Co.

24 Inverness Place, Bast
Englewood, CO §0112
(303) 649-5600

New Jersey
120 W. Century Road
Paramus, NJ 07653

Csalifornia, Northern
Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94041
(415} 684-2600

Georgia
Hewlett-Packard Co.
2000 South Park Place
Atianta, GA 30339
(404) 955-1500

Texas
930 E. Campbell Rd.
Richardson, TX 75081

Californis, Southern
Hewlett-Packard Co.

1421 Seuth Manhattan Ave.
Fullerton, CA 92631

(714) 989-6700

Ilinsis

Hewlett-Packard Co.

5201 Toliview Drive
Rolling Meadows, IL 60008
(T08) 255-9800

(201)599-5000 (214) 231-6101
EUROPEAN FIELD OPERATIONS
Headquarters France Germany

Hewlett-Packard S A,

150, Route du Nant-d’Avril
1217 Meyrin 2/Geneva
Switzerland

{41 22) 780.8111

Hewlett-Packard France
1 Avenue Du Canada

Hewlett-Packard GmbH
Berner Strasse 117

Zone I3’ Activite De Courtaboeuf 6000 Frankfurt 56

F-91947 Les Ulis Cedex
France

West Germany
(49 69) 500006-0

(33 1) 69 82 60 60
Great Britain
Hewlett-Packard Ltd
¥Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RF1] 5DZ

England
(44 734) 596622
INTERCON FIELD OPERATIONS
Headquarters Australia Canada
Hewlett-Packard Company Hewlett-Packard Australia Ltd. Hewlett- Packard (Canada) Ltd.
3495 Deer Creek Rd. 31-41 Joseph Street 17500 South Service Road

Palo Alto, California 94304-1316 Blackburn, Victoria 3130 Trans- Canada Highway

-1 (415) 857-5027 (61 3) 895-2895 Kirkland, Quebec H3J 2X8
Canada
{514) 697-4232
China Japen Singapore
China Hewlett-Packard Co. Yokogawa-Hewlett-Packard Lid. Hewlett-Packard Singapore (Pte.) Litd
38 Bei San Huan X1 Road 1.27-15 Yabe, Sagamihara 1156 Depot Road
Shuang Yu Shu Kanagawa 229 Japan Singapore 0410
Hai Diar District (81 427) 58-1311 (65) 273-73388
Beijing, China

(86 1) 256-6888

Taiwan

Hewlett-Packard Taiwan
8th Floor, H-P Building
337 Fu Hsing Noxth Road
Taipei, Taiwan

(886 2) 712-0404
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Operation

What You’ll Find in This Chapter ...

After a quick overview of the HP 85640A RF tracking generator, you'll learn about:
a Using front- and rear-panel features.

m Connecting the tracking generator to an HP host portable spectrum analyzer.

® Making a simple transmission measurement.

m Making a simple reflection measurement.

HF 856404 AF Tracking Generator Operstion and Service Manual Cperation 3.1



Front-Panel Features

LINE SWITCH turns the instrument on or off. The LED above the switch indicates
whether or not ac power is applied to the tracking generator.

LO INPUT uses the 1st LO output from the host spectrum analyzer to drive the
tuning of the tracking generator.

300 MHz INPUT uses the 300 MHz calibrator signal (3rd LO) of the host spectrum
analyzer to drive the tracking generator.

RF OQUTPUT is the output signal of the tracking generator. B

TRACKING ADJUST allows you to adjust for any tracking errors that may result from

knob differences between the tracking generator output frequency and the

frequency to which the spectrum analyzer is tuned.

The tracking adjust knob is non-linear; clockwise and counter-clockwise
rotation will not necessarily have an equal effect on the displayed

signal.
OUTPUT LEVEL adjust the tracking generator’s output power. The vernier (left-hand)
knobs knob makes fine-resolution adjustments, while the right-hand knob

adjusts the attenuator from 0 dB to —70 dB in 10 dB increments.
UNLEVELED LED lights when an unleveled condition is detected (except during retrace).

Table 3-1. Front-Panel Interconnections

Connector Frequency Range Amplitude Limits
LO INPUT (SMA female) 3.9107 GHz — 6.8107 GHz +16.5 dBm 2.0 dB
300 MHz INPUT (BNC female) N/A ~10 dBm =+1.0 dB
RF QUTPUT (Type N female) 300 kHz ~ 2.9 GHz Maximum output power: (0 dBm

Minimum output power: —80 dBm
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Figure 3-1. Front-Panel Feature Overview

HP 856404 RF Tracking Generator Operstion and Service Manual A Operation 33



Rear-Panel Features

The appropriate power cable is included with your tracking generator.

Connect the main-power plug only to a socket outlet that has protective

Input power

ground contact.
ALC INT EXT
EXT ALC INPUT

detector.
BLANKING
INPUT LED during retrace.

0.5V/GHZ INPUT
compensation.

atlows you to select between internal and external leveling.

allows you to form an external leveling loop, using a negative-polarity
uses the spectrum analyzer’s blanking output to deact:vate the unleveled

uses the 0.5 V/GHz output from the spectrum analyzer for flatness

Table 3-2. Rear-Panel Interconnections

Connector

Amplitude Voltage Limits

EXT ALC INPUT (BNC female)

BLANKING INPUT (BNC female)

0.5 V/GHz INPUT (BNC female)

0 to —1 V (operating)
*15 V {damage level)

TTL high during retrace
TTL low during sweep

0.5 V/GHz of tuned frequency

/ \ HP B5G40A PORTABLE TRACKING GENERATOR ] ™\
!
H
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E SEWVICE T qulir e stvier Prrsomer. 000000 0000000000000000
- N 020000000 00C0C00000000
T8V Fil0a 250V ULjcsA sislelsioiofelstedelelelololatelolelatoloke)
HEWLE Y T-PACKARD CAUTION
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Figure 3-2. HP 85640A Rear-Panel Feature Overview
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HP 85640A and Host Spectrum Analyzer Connections

One SMA cable and three BNC cables connect the tracking generator to a host spectrum
analyzer, as shown in Figure 3-3 and Figure 3-4.

Table 3-3. HP 85640A and Host Spectrum Analyzer Connections

Tracking Generator to Spectrum Analyzer

Front-panel connections 1ST LO INPUT to 18T LO QUTPUT
300 MHz INPUT to CAL QUTPUT

Rear-panel connections 0.5 V/GHz INPUT to LO SWPj0.5V/GHz OUTPUT

BLANKING INPUT to BLANKING OUTPUT or
BLKG/GATE OQUTPUT

t\.\’—‘g ] & ] !C:]j:j

whk248

Figure 3-3. Tracking Generator-to-Host Analyzer Front-Panel Connections
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Figure 3-4. Tracking Generator-to-Host Analyzer Rear-Panel Connections

When you have made these connections, select the 0.5 V/GHz output on the spectrum analyzer:

® On an HP 8561A or HP 8562A/B, select

® On an HP 8560A/E, HP 8561B/E, or HP 8563A/E press

To view the tracking generator’s output, connect the tracking generator’s RF QUTPUT directly
to the host spectrum analyzer’s INPUT 500 connector. The spectrum analyzer should be tuned
between 300 kHz and 2.9 GHz, within the specified range of the tracking generator.

® On an HP 8560E, HP 8561E, or HP 8563E, press
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Measurement Overview

A spectrum analyzer combined with a tracking generator forms a stimulus-response
measurement system. With the tracking generator as the swept source and the spectrum
analyzer as the receiver, operation is analogous to a single-channel scalar network analvzer. It
can be uvsed to characterize a device under test (DUT) in terms of transmission or reflection
parameters. Transmission measurements include ripple, flatness, and rejection, Return lossis a
typical reflection measurement.

Because if is a narrowband system, the tracking generator’s output frequency tracks the
spectrum analyzer’s input frequency, resulting in a4 wide dynamic range. This wide dynamic
range is illustrated in the following simplified block diagram.

SPECTRUM ANALYZER

o —— i o o m—— O W S Wit 7 o o =

A

]
t
FILTER [
1
1
i
i

%

VIDED
AMP

DuUT

TRACKING GENERATOR

wk213

Figure 3-5. Host Spectrum Analyzer and Tracking Generator System Block Diagram

Making a Stimulus-Response Measurement

There are four basic steps to perform when doing stimulus-response measurements, whether
transmission or reflection measurements:

m Set up the spectrum analyzer settings.
w Calibrate.

¥ Normalize.

n Measure.
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Equipment Needed

The DUT used in the transmission and reflection measurements shown in this chapteris a
bandpass filter with a 321.4 MHz center frequency and a specified rejection of —80 dB. For
the test setups in Figure 3-8, Figure 3-22, Figure 3-33, and Figure 3-43, you also will need
a directional bridge with sufficient range to accommodate the frequency of the DUT, a 500
termination, a short and an open, a barrel or bullet connector (to replace the DUT when
making the reference trace), and appropriate cables and adapters.

Note m If you have an HP 8560A/E, HP 8561B/E, or HP 8563A/E spectrum analyzer,
i follow the instructions starting on page 3-9 for a transmission measurement
% and on page 3-30 for a reflection measurement. These spectrum analyzers
have tracking generator-related softkeys included in their firmware.

® If you have an HP 8561A or HP 8562A/B spectrum analyzer, follow the
instructions starting on page 3-21 for a transmission measurement and on
page 3-37 for a reflection measurement.
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Transmission Measurements

Making a Transmission Measurement Using an HP 8560A/E, HP 8561B/E,
or HP 8563A/E Spectrum Analyzer

Note Instructions for making transmission measurements using an HP 8561A or
1 HP 8562A/B begin on page 3-21.
ﬁ The examples in this section were made using an HP 8560A spectrum analyzer,

but are similar to results you may expect with an HP 8560K, HP 8561B/E or
HP 8563A/E.

Set up the System.

To measure the rejection of a bandpass filter:

1.

. On the spectrum analyzer, press [PRESET ) {FREQUENCY )

Make the necessary connections between the spectrum analyzer and the tracking generator
{see Figure 3-3).

. Examine the tracking generator’s output power by connecting its RF OUTPUT directly to

the spectrum analyzer’s INPUT 500.

300 (i)

2.9 (GHz).

. Select the 0.5 V/GHz OUTPUT on the spectrum analyzer by pressing

® On an HP 8560E, HP 8561E, or HP 8563E, press (SWEEF) |

Adjust the tracking generator’s ocutput power with the QUTPUT LEVEL controls: set the
output power of the tracking generator to —10 dBm by setting the attenuator (right-hand)
knob to —10 dBm, and the vernier (left-hand) knob to 0 dBm. (The filter we are testing will
not be damaged by the —10 dBm power level.)

Figure 3-6 shows the spectrum analyzer display with these settings.

Note Although the displayed start frequency annotation was set to 300 kHz, notice
i that it remains at 0 Hz. This is due to the resolution of the display. If the stop
ﬁ frequency is decreased to 1 GHz, the start frequency reads 300 kHz.
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ATTEN 1048

Rl. COBEm 1008~

START

O B
ST ART OHz STOFP 2.3006Mz
MEBW 1.0MHZ VBW 1., OMHzZ HEWE SOoms

Figure 3-6. Tracking Generator Power over Specified Frequency Range

6. Connect the DUT as shown in Figure 3-8. Figure 3-7 shows the corresponding display.

ATTEN 1008
Ri. QuEm i0de/

ETART Oriz STOP 2, 8006GMz
REmW L, OMH2 VBW 1.0MH=z HIEWP S50ms

Figure 3-7. Display of DUT Response
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Figure 3-8. System Setup for Transmission Measurement

1. Access tracking generator-related keys by pressing

8. Set the spectrum analyzer’s sweep time to stimulus-response auto-coupled mode by
pressing & until SR is selected.

In stimulus-response mode, the auto-coupled sweep times usually are much faster for
swept-response measurements. Stimulus-response auto-coupled sweep times typically are
valid in stimulus-response measurements where the system’s frequency span is less than
20 times the bandwidth of the DUT. When a stimulus-response sweep time is chosen, an £
appears in the special functions area at the left-hand side of the display screen. Figure 3-9
illustrates the faster sweep time of 50 ms instead of 60 ms for the same analyzer settings.
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ATTEN 1048
Ri. CdBm L0048

STARYT OH=z STOFR 2.S00GHZ
MBW 1 . OMiz VEW 1.0MHZ BSEwWF S50ms

Figure 3-9. Faster Sweep Times in Stimulus-Response Auto-Coupled Mode

8. Because this test is for bandpass filter rejection only, tune the spectrum analyzer so the
filter’s roll-off takes up most of trace on the display. Set the start frequency to 1 MHz and
the stop frequency to 1 GHz, as shown in Figure 3-10.

ATTERN 1008
ML, CcdBm 10

sTob Y
1. 0B00 Gk A

/1A

"

3 |
START 4. QM2 STOR 14.0000GMmx
MREW 1, OMdz VEwW 1 .O0MHZ S[WRP BO0Oms

Figure 3-10. Adjusting the Spectrum Analyzer for Measurement Requirements

10. Decre lution bandwidth to reduce the displayed average noise level. Press
{to select MAN), then press () on the spectrum analyzer. In Figure 3-11,
resolution bandwidth is set at 300 kHz.

11. Narrow video bandwidth to smooth the noise; pres ‘
() on the spectrum analyzer. In Figure 3-11, video b

(to select MAN), then press
is set at 300 Hz.
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ATTEMN 40O
RL CoRm 108/

RES| Bw
BOO] Hz

/4
[1]
/1

=

-~ [ dvnirn e
START 1, Omrz ETOFP 1 .0C0O00GHR
HEBW FOOM2 VBN BOOCH=zZ SwWP 1.7sec

Figure 3-11. Decrease Resolution Bandwidth to Improve Sensitivity

12. Note the decrease in amplitude due to the tracking error. Compensate for any tracking
errors with the TRACKING ADJUST vernier knob on the HP 85640A (see Figure 3-12),

ATTEN 10dB
Mo OdBm 1008,/

5
L N

i .
START 1 . OMz STOR 1 .0000GMm2
*RBW 300z H*VEBW BOOMz EWFP 1 .7sec

Figure 3-12. Using Tracking Adjust to Compensate for Tracking Error
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Note

Tracking errors occur when the tracking generator’s output frequency does not
exactly match the input frequency of the spectrum analyzer. The resulting
product from the spectrum analyzer’s input mixer is not at the center of the

IF bandwidth. The degradation in tracking causes a decrease of the displayed
amplitude, as shown in Figure 3-13.

Because a small error in tracking causes a larger change in amplitude,
tracking errors are most noticeable in narrow resolution bandwidths. Use
the TRACKING ADJUST vernier knob on the HP 85640A to compensate for
tracking errors. Adjust the knob until the displayed signal increases to its
maximum amplitude.

A DECREASE N
AMEPLITUDE

DigpLay !
SRIFT |
I

DEGRADED TRACK ING

wk215

Figure 3-13. Tracking Error
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Calibrate.

Notice that the output power of the tracking generator is not perféetly flat, as previously
shown in Figure 3-6. This is due in part to the frequency response error, inherent in all scalar
network measurement systems. Normalization is a technique used to eliminate frequency
response errors, thereby increasing the amplitude accuracy of the measurement.

Before normalizing, a reference trace must be taken. For transmission measurements, this
reference trace is referred to as a “thru,” because the reference trace is measured with the
DUT removed from the system. For reflection measurements, an open/short average is used.
Because you are making a transmission measurement, a thra-reference trace must be stored.

To store the thru trace:
13. Press

14. The guided calibration routine illustrated in Figure 3-14 prompts you to connect the thru.
Remove the DUT, replacing it with a barrel connector for optimum measurement integrity,
and connect the thru as shown in Figure 3-15.

ATTEN 1008
M. Oc#Eim 10cB/S

Coemhect Ty,
Store when iready .

Hi]

BTART 1. OMiz BTOF 1.00008mz
*RBW Z0O0H=z *NVEBW BO00mz SWP 4 .7nee

Figure 3-14. Guided Calibration Prompt
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Figure 3-15. Thru Connected for Guided Calibration Routines
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when ready. The thru trace is stored in trace B. It is also stored in an
internal memory location in the analyzer. The state information of the thru-reference trace
is stored in state register #9. This trace can be recalled for future use. In Figure 3-16, the
DUT is reconnected and trace B is in view, showing the thru trace.

Note If SAVE LOCK is on, pressing
[ appear in the active function

- causes the message SAYELOCK OH to
happens, press:

a. [SAVE

b. X TTRD) |

ATTEN 120dB
R, Oa8m LCdB

7

e
STaART 1 .0MHZ STEF 1.,.0000GmHE
»ERW BO0O0mz HVEBW 300H=Z SwWFE 1, Tseo

Figure 3-16. Display of Thru-Reference Trace in Trace B
Normalize.

16. To normalize, press (AUX CTRL) until ON is
selected. Notice that an arrow appears normalization is
activated. These arrows mark the normalized reference position, or the position where 0
dB insertion loss (transmission measurements) or 0 dB return loss (reflection measurements)
normally resides.

When normalization is ON, trace math is being performed on the active trace:

A-~B+NRP—A
where:
A is the active trace,
B is the stored thru-reference trace,
NRP is the normalized reference position.

When normalization is on, an H appears in the special function section of the display
screen. Notice that the reference level reading changes to dB to reflect this relative
measurement {see Figure 3-17).
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Note After a reference trace is saved, changing the settings of the spectrum
8 analyzer, then activating normalization, will cause an ERR 282 BAD HORM.

ﬁ Error messages are displayed in the lower right-hand corner of the spectrum
analyzer’s display. To clear the error (and obtain a valid measurement), either
reset the analyzer to the same seftings as the reference trace, or save a new
reference trace.

ATTEN 1048
=L OdB LOQE S

4 \
; 5
/ ~
/ ] .y Fy
=
LT AMT 2 OMH=E BTORP 4. 0000EHZ
*EBW ZOOME ®VEBW I00H= SWP 1. Tsec

Figure 3-17. Normalized Trace
Measure.

17. Measure the rejection range using the spectrum analyzer’s delta markers. Press
(PEAK SEARCH ) MARK and adjust the vernier knob on the front panel of the
spectrum analyzer to p the second marker in the rejection area of the bandpass filter.
See Figure 3-18.

ATTEN 1048 AMKE @33 OB
=i Cam ==Y B39 . SMmHz

T\
235Ps e/ |\

—-83]. E/ ‘\

IR
(] K4

L \
/ N

T LT 2.
= .

BTART 2 . 0DMHZ STOP 1.0000GHZ
HEABW RCOH=z ®VEBW ZOOWH= SWF 1 .7sec

Figure 3-18. Measuring Rejection Range with Delta Markers

18. Press (AMPLITUDE); note that activating normalization changes th

is a trace math function
ithin the range of the
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graticule without changing spectrum analyzer settings. See Figure 3-19. As a result, your
measurement remains calibrated. However, using these two trace math functions may
mean that the top of the screen does not represent the gain-compression limit.

increases the dynamic range of the measurement by changing the input
used in signal analysis measurements,

attenuator and IF gain. It is equivalent to
Both ensure the input signal is not in gain compression.

To increase dynamic range of the measurement, press Note that, while
increasing the dynamic range, more errors are introdu measurement, such as
attenuator switchi However, as shown in Figure 3-20, dynamic range level has increased

when using

ATTEN 10aB8 LMKR TR BB
RBl. —20.0@8 - 1B BRS . BMHZ

NORM = [N &
1= 1Nkl

ETART 52, OMpiz STOP 14 .QQLO0O0GHZ
*RBW 300 HVEBW BOoOM=z SWP 1 . Vsea

djusts the Trace and Retains Analyzer Settings

ATTEN 1008 LMEKR 103 .8aB
FlL —a0 , QOmE - i0as/ DIE . SMpz

WKMIE FRANGE iw%

1Y)
\\gf
Z

O

]

B

E|

ST ART 4. OMz STERE 2. 0000GHz
HEEBW BOOMZ *WVBEW BOOHZ SWP 51, Fsec

Figure 3-20.

Increases Dynamic Measurement Range
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Note If the actual signal measurement is beyond the gain-compression limit, or
g below the bottom graticule of the display, an error message appears in the
% lower right-hand corner of the display. In the case shown in Figure 3-20,
the passband information has been adjusted off-screen in order to view
the rejection range with better resolution. Changing the analyzer settings
to raise the pass-band information above the top of the screen causes an
ERR 282 A>DLMT.
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Making a Transmission Measurement Using an HP 8561A or HP 8562A/B
Spectrum Analyzer

Note Instructions for making transmission measurements using an HP 8560A/E,
i HP 8561B/E, or HP 8563A/E begin on page 3-9.
% The examples in this section were made using an HP 8562B spectrum analyzer,

but are similar to results you may expect with an HP 8561A or HP 8562A.

Set up the System.
To measure the rejection of a bandpass filter:

1. Make the necessary connections between the spectrum analyzer and the tracking generator
(see Figure 3-3).

2. Examine the tracking generator’s output power by connecting its BRF QUTPUT directly to
th % analyzer’s INPUT 502, On the spectrum analyzer, press (PRESET )} (FREQUENCY )

3. Select the 0.5 V/GHz OUTPUT on the spectrum analyzer by pressing

® On an HP 8560E, HP 8561E, or HP 8563E, press

4. Adjust the tracking generator’s output power with the OUTPUT LEVEL controls; set the
output power of the tracking generator to —10 dBm by setting the attenuator (right-hand)
knob to —10 dBm, and the vernier (left-hand) knob to 0 dB. (The filter we are testing will
not be damaged by the —10 dBm power level.)

Figure 3-21 shows the spectrum analyzer display with these settings.

Note Although the displayed start frequency annotation was set to 300 kHz, notice
that it remains at 0 Hz. This is due to the resolution of the display. If the stop
ﬁ frequency is decreased to 1 GHz, the start frequency reads 300 kHz.

ATTEMN 10083

BL. CaB@m 10|
CENTER 1.a85006MHZ BFRAN 2. BO0OGEHEZ
BBwW &.0MHZ VBW 3. 0MMz SWP S0Oms

Figure 3-21. Tracking Generator Power over Specified Frequency Range
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5. Connect the DUT as shown in Figure 3-22. Figure 3-23 shows the corresponding display.

|
!
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Figure 3-22. System Setup for Transmission Measurement

ATTHEN 1008
R Oosm [R=i~1-—Vg

T
e

3 L) { I

i !
START OHz STOP 2.900GHzZ
REW = .O0MHz VBW 3. OMHz SwWE Soms

Figure 3-23. Display of DUT Response
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. Note Tracking errors occur when the tracking generator’s output frequency does not
s exactly match the input frequency of the spectrum analyzer, The resulting
ﬁ product from the spectrum analyzer’s input mixer is not at the center of the
IF bandwidth. The degradation in tracking causes a decrease of the displayed
amplitude, as shown in Figure 3-27.

Because a small error in tracking causes a larger change in amplitude,
tracking errors are most noticeable in narrow resclution bandwidths. Use
the TRACKING ADJUST vernier knob on the HP 85640A to compensate for
tracking errors. Adjust the knob until the displayed signal increases to its
maximum amplitude.

DECREASE i
A AMPL L TUDE

A

t
;
f
1
|
H
i
T

1
!
;
:
i
;
:
t
—-
DispLay , !
SHIFT
4 i

DEGRADED TRACKING

wk215

Figure 3-27. Tracking Error
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Calibrate.

Notice that the output power of the tracking generator is not perfectly flat, as previously
shown in Figure 3-21. This is due in part to the frequency response error, inherent in all scalar
network measurement systems. Normalization is a technique used to eliminate frequency
response errors, thereby increasing the amplitude accuracy of the measurement.

Before normalizing, a reference trace must be taken. For transmission measurements, this
reference trace is referred to as a “thru,” because the reference trace is measured with the
DUT removed from the system. For reflection measurements, an open/short average is used.
Because you are making a transmission measurement, a thru-reference trace must be stored.

To store the thru trace:

11. Remove the DUT, replacing it with a barrel connector for optimum measurement integrity.
Connect the thru, as shown in Figure 3-28.

whk253

Figure 3-28. Thru Connected for Calibration Routine

12. Store the thru trace in trace B by pressing Wait for the new

speed to finish, then

13. For future reference, store the thru trace in a trace register. Press
. (where 7 is the number of the trace register.)
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Note If SAVE LOCK is on, pressing on an HP 8561A/62A causes the

1 message SAYELOCK OH to appe active function area.
% If this happens, press

Figure 3-29 shows the on-screen condition after a thru trace is stored. In the illustration, the
DUT is reconnected and trace B is in view, displaying the thru trace.

ATTEN 100

BRL Qo@Em 108,/

B | S NC AT

BAVE TRACE | B

O
START 1.0MH2z2 STOP 1 . 0000GME
HFDW 3COM=z ®*VEBW BOOH= HEWR 1, Tseaec

Figure 3-29. Display of Thru-Reference Trace in Trace B
Normalize,
14. To normalize, activate the trace math function, A-B+DL — A, by pressing
to select ON.

Note When trace math is on, an M will appear in the special functions section of the
I display.

15. If necessary, make adjustments to the position of the trace by ch

display line. Access the display line by pressing
value of the display line is 0 dBm.

osition of the
The preset
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16. Reconnect the DUT. Figure 3-30 shows the normalized trace

ATTEN 1098

Bl. QQBm 10ac8

ME LS

/ \
N

\.""-.-‘..

START 41 .0MHz

BTOR 4
*FRBW BC00Hz=

LOC00GEHZ
*VEBW BOOMz

HEWR 1. 7sec

Figure 3-30. Normalized Trace
Measure,

17. Measure the rejection range using the spectrum analyzer’s delta markers. Press
{PEAK SEARCH] MAR

. and adjust the vernier knob on the front panel of the
spectrum analyzer to posmon the second marker in the rejection area of the bandpass filter.
See Figure 3-31.

ATTEN 1048 OMKR -21 . 857gB
RL. OcSm QB SDE=2 . 8Mmz

MEBS UNCAWW

v T~ 5
START 1 .0MMz STOR 1. .0000CGkHz
*FRBW 200H=z

H*VEW BOOHZ HBEWR 3 Tseg

Figure 3-31. Measuring Rejection Range with Delta Markers
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increases the dynamic range of the measurement by changing the input

attenuator and IF gain. It makes sure the input signal is not in gain compression. To

increase the dynamic range of the measurement, press (AMPLITUDE )

while increasing the dynamic range, more errors are introduced into the measurement.
Figure 3-32 shows the results of increasing the dynamic range. Notice that the top of the

screen does not necessarily represent the gain-compression limit,

ATTEN 108 OMKR —91  23dB

R =30 OdBEm 1008 s, 3 T et
ey
A
ME KA S N?hL \

REF] LV
B0 O m

7
/

STOFP 14 .083C005Mz

BTART 1., O™z
HSBWPFP 1 .7sen

¥EBW JICOHZ ®*VEBW BOOHMZ

Figure 3-32. Increased Dynamic Measurement Range
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Reflection Measurements

Making a Reflection Measurement Using an HP 8560A/E, HP 8561B/E, or
HP 8563A/E Spectrum Analyzer

Note Instructions for making reflection measurements using an HP 8561A or
i HP 8562A/B begin on page 3-37.
% The examples in this section were made using an HP 8560A spectrum analyzer,
but are similar to results you may expect with an HP 8560E, HP 8561B/E or
HP 8563A/E.

Set up the System.
To measure the return loss of a bandpass filter:

1. Mazake the necessary connections between the spectrum analyzer and the tracking generator
{see Figure 3-3). '

2. Select the 0.5 V/GHz OUTPUT on the spectrum analyzer by pressing

® On an HP 8560E, HP 8561E, or HP 8563E, press :

3. Examine the tracking generator’s output power by connecting its RF OUTPUT directly to
the spectrum analyzer's INPUT 50Q.

300 @)

4. On the spectrum analyzer, Press (PRESET ) (FREQUENCY)
2.9 (Ghz).
Calibrate.

5. Conmnect the DUT as shown in Figure 3-33. The corresponding display is illustrated in
Figure 3-34.
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Figure 3-38. System Setup for a Reflection Measurement

ATTEMN 410498 MKR ~ 419 .50dEm
.. Cm@m 1088,/ A L MBS0 GHZ

b |

ST Y

=2 .80 Gz

START Oz STOFP 2.280006M=
RBW 1. O™z VBW 1.0MH=zZ SWP Boms

Figure 3-34. Display with System Configured for a Reflection Measurement
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. Select stimulus-respo

6. Adjust the tracking generator’s cutput power with the QUTPUT LEVEL controls: increase

the output power 6 dB by setting the attenuator {right-hangd) knob to (0 dBm and the
vernier (left-hand) knob to -4 dBm. This output-power level differs from the level used for
the transmission measurement example because a 6 dB coupler is used in the reflection
measurement setup.

the gspectrum analyzer by
until SR is selected.

pressing {(AUX CTRL

. Adjust the spectrum analyzer settings according to the measurement requirements, For this

measurement, set the analyzer to frequencies around the minimum reflection region of the
filter. Change the start frequency to 1 MHz and the stop frequency to 1 GHz. Figure 3-356

illustrates what should appear on-screen.

Note On the HP 8560A/E, HP 8561B/E, or HP 8563A/E, the minimum resclution
i bandwidth supported in stimulus-response measurements is 300 Hz.

ATTEN 40dE MR —57  B0aBm
=Sl OodBEm 1008,/ 500 . SMHz
S S
sSTOR
1.0D00 IGHE

START 1 .0MH=Z ETOR 1 .00006GmMmzE
RBwW 1.0MH=Z VEBW 1 .0MHEZ BEWF Soms

Figure 3-35. Spectrum Analyzer Display of Bandpass Filter Region

To store an open/short-average reference trace:
9. Remove the DUT.
10. Press (AUXCTRL) !

11. The analyzer will prompt you to connect the open (Figure 3-36).
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ATTEN 10aB MR —318.17d8m
Fi. OC4dBm LCaBSs BO0 . Sz

Connect OFEN.
Stomme pwWhen ready .

STaRT a1 . OMex BETOAOF 1 .0000GHz2
RBwW 1, OMHZ VEW 1. OMidz SWR SOms

Figure 3-36. On-Screen Prompts to Connect an Open

DIRECT I ONAL OPEN
BR1DGE

wie 256

Figure 3-37. Connect the Open
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12. After connecting the open as shown in Figure 3-27, press

13. The analyzer will prompt you to connect the short (Figure 3-38).

ATTEN 1048 MR —17 . &7¢Bm
ML OoBsm 1088/ BOO  EMHz=

Conmnhect] SHORT.
Averagas witih operm
wheph ready

m

ST ARYT 1. OMEHZ STOR 2 .Q0C0O0BMm2
RBw 1 .0MmMz VEW 1. O0OMMzZ SWPE S0m=

Figure 3-38. On-Screen Prompts to Connect an Short

14. Connect the short as shown in Figure 3-39.

jlou
B(}!
30
oojoo
oo

B[}i]ﬂlﬂ Lt
o

Goan) 100
ooo0) L0

DIRECT 1 ONAL SHORT
BRIDGE

wk 255

Figure 3-39. Connect the Shert
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15. Press The analyzer takes the average of the open and short traces,
then stores the averaged trace in the analyzer’s internal memory and in trace B. The
corresponding state information is stored in state register #8.

Note If SAVE LOCK is on, pressing
# [+ to appear in the active fun

causes the message SAVELOCK
s happens, press:

a. (SAVE]

b. (AUX CTRL) 1

Normalize.

16. Recomnect the DUT, and normalize by pressing

til ON is selected. The

normalized trace is shown in Figure 3-40. In this case, 3_ was adjusted for

better viewing of the signal.

ATTTEN 1048 MR . SdB
R Og@ OB/ SCO . SMHZT

NORM REF o ﬁw
]

STamT 2. OMME STOR 14 .00206HR
ARBwW 1. OMMzZ VEW 1. O0OMmHzZ SWFR SOms

Figure 3-40. Normalized Return Loss Measurement
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Measuore.

17. Read the return loss by activating the marker. Press (MKR). Use the analyzer’s knob to
position the marker at the frequency of interest. See Figure 3-41.

ATTEN 210dB MR —24 ., uB
AL OoaB PO BT . aMHz

M {

317l a4 Mz Y

—24L 0 o8 H
N
3

START 2 .0MHZ ET0O® 1.0000G5Hz2
MBW 4, OMHZ VEBwW 1. O0Mkz SEWE B5Oms

Figure 3-41. Return Loss Reading Using the Function
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Making a Reflection Measurement Using an HP 8561 A or HP 83562A/B
Spectrum Analyzer

Note Instructions for making reflection measurements using an HP 8560A/E,
i HP 8561B/E, or HP 8563A/E begin on page 3-30.
I
% The exampies in this section were made using an HP 8562B spectrum analyzer,

but are similar to results you may expect with an HP 8561A or HP 8562A.

Set up the System.
To measure the return loss of a bandpass filter:

1. Make the necessary connections between the spectrum analyzer and the tracking generator
{see Figure 3-3).

2. Examine the tracking generator’s output power by connecting its RF OUTPUT directly to
h analyzer’s INPUT 500. On the spectrum analyze, Press (FRESET) (FREQUENCY}

300 2.9 (GHz).
3. Select the 0.5 V/GHz OUTPUT on the spectrum analyzer by pressing

Note HP 8561A and HP 8562A/B spectrum analyzers do not have tracking
i generator-related keys, Sweep-time settings during a stimulus-response
% measurement are highly dependent on the device under test. Any changes to
resolution bandwidth, span, or other analyzer settings may cause a change in
sweep time.

Setting Sweeptimes

Accurate stimulus-response measurements typically can use sweeptimes much
faster than auto-coupled sweeptimes. The following procedure calculates the
fastest sweeptime for stimulus-response measurements, assuming the span is
less than 20 times the bandwidth for the DUT:

1. Note the autocoupled sweeptime.
2. Calculate each of the following:
a. span (Hz) / 156 GHz
b. 500 / resolution bandwidih (Hz)
¢ 200/ video bandwidth (Hz)
3. Determine the greatest of the values in steps 2a, 2b, and 2¢

4. Set sweeptime to the smaller of the values in steps 1 and 3. The analyzer
will limit sweeptime to 50 msec or less in non-zero spans.

If the value in step 4 is less than the auto-coupled sweeptime, the MERS UMCHL
indicator will be displayed; this message may be ignored, as it has no effect on
the outcome of the measurement.
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Calibrate.

_____ : 4. Connect the DUT as shown in Figure 3-43. The corresponding display is illustrated in
Figure 3-42.

ATTEN 10dB
Rl Ooc2m 1008,/

R s
2.9%0 =
A

ST ART Oz ETORF 2.28006MZ
REwW 2. oMMz VEBW B oMz SwWP S0ms

Figure 3-42. Display with the System Configured for a Reflection Measurement
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Figure 3-43. System Setup for a Reflection Measurement

338 Operatien HP 856404 RF Tracking benerator Operation and Service Manuval



5.

Adjust the tracking generator’s output power with the QUTPUT LEVEL controls: increase
the output power 6 dB by setting the attenuator (right-hand) knob to 0 dBm and the
vernier (left-hand) knob to —4 dBm. This output-power level differs from the level used for
the transmission measurement example because a 6 dB coupler is used in the reflection
measurement setup.

6. Adjust the host analyzer’s settings according {o the measurement requirements. For this
measurement, set the analyzer to frequencies around the minimum reflection region of
the filter. Change the start frequency to 1 MHz and the stop frequency to 1 GHz. Figure
Figure 3-44 shows what should appear on the display.

ATTEN 10408

RE Qo 1004/

R R

STOR i /
1 . 0DCC |Gz IV
1
STAMRT 3IJ3OCOKMZ STORF a2, 0000GEm2
REW 2 .0MMz VEBIW 3. OMz SWP [Oms
Figure 3-44. Spectrum Analyzer Display of Bandpass Filter Region
Note Unlike the thru-reference trace, an open/short average-reference trace cannot
i be performed from the front panel of an HP 8561A or HP 8562A/B. However,
ﬁ this measurement can be done via remote operation.
The program should perform the following steps:
1. Read the open trace.
2. Read the short trace.
3. Average the two traces.
4. Put the average trace into trace B.
For more information, refer to the host analyzer’s operating and programming
manual, and to the HP 856204 Mass Memory Module Operating and
Programming Marual.
7. On HP 8561A and HP 8562A/B host analyzers, an open/short average-reference trace can

only be performed via remote operation (see note). If a controller is not available, steps 8
through 10 will establish a reference trace using only a short.

8. Remove the DUT. Replace it with a short.

9. Press (TRACE) 1
10.

. Wait for a new sweep to finish. Press

For future reference, store the short trace in a trace register. Press
where n is the number of the trace register),
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Note If SAVE LOCK is on, pressin on an HP 8561A/62A causes the

i message SAYELOCK OH to appe the active function area.
% If this happens, press

Normalize. .
11. Reconnect the DUT.

12. To normalize, activate the trace math function A — B + DL — A, by pressing
until ON is selected.

13. If necessary, make adjustments to the position of the frac

display line. Access the display line by pressing
value of the display line is 0 dBm.

osition of the
The preset

Measure.

14. Read the return loss by activating the marker. Press PEAK SEARCH

then use the analyzer’s adjustment knob to position the marker at the frequency of interest
(typically the point of maximum return loss). See Figure 3-45.

ATTEN 1048 AMKR -Z27  S305
FML Od8m 10aB ./ —-ZED . Bz
e, ]

LM R

—zal. 00 o8 \[

BTART 200KkH=z STOF 1.00008H=Z
REBW Z.0OMmz VEBW J,0OMH2 SWER S50ms

Figure 3-45, Return Loss Reading Using the Function
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Performance Tests

What You'll Find in This Chapter ...

This chapter contains performance test procedures that verify the eleetrical performance of
the HP 85640A RF tracking generator against the specifications in Table 1-1. None of the test
procedures requires removing the instrument cover.

To test the tracking generator, you must connect it to a powered-on Hewlett- Packard spectrum
analyzer. Any one of the following may serve as the “host” spectrum analyzer:

a HP 8560A/E spectrum analyzer (non-Option 002)
= HP 8561A/B/E spectrum analyzer

m [P 8562A/B spectrum analyzer

m HP 8563A/E spectrum analyzer

What is Performance Verification?

The highest-level testing, called performance verification, tests the tracking generator’'s
performance against all its specifications listed in Table 1-1. Table 4-1 lists all performance
verification tests and test equipment required to perform each test. Refer to each test for
appropriate adapters and cables.
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Table 4-1. Performance Tests

Test Test Name Equipment Used
""" d Number
1 Output attenuator accuracy Measuring receiver

Host spectrum analyzer*

2 Maximum leveled output power 50{ termination
Host spectrum analyzer*

3 Level flatness Measuring receiver
Power sensor
Host spectrum analyzer*

4 Harmonic spurious outputs Microwave spectrum analyzer
Host spectrum anaiyzer*

H Non-harmonic spurious outputs Microwave spectrum analyzer
Host spectrum analyzer*
6 LO feedthrough amplitude Microwave spectrum analyzer

Host spectrum analyzer

7 Tracking generator feedthrough 500 termination
Host spectrum analyzer*

8 Frequency tracking range Frequency counter
Power splitter
Host spectrum analyzer*

* A host spectrum analyzer can be any one of these models:
HP 8560A or HP 8560E spectrum analyzer (non-Option 002)
HFP 8561A, HP 8561B or HP 8561E spectrum analyzer
HP 8562A or HP 8562B spectrum analyzer
HP 8563A or HP 8563E spectrum analyzer
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Before Beginning

The HP 85640A RF tracking generator requires at least a five-minute warm-up before beginning
the performance tests. )

Figure 4-1 illustrates the connections to0 make between the host spectrum analyzer and the
tracking generator. You must also set the rear-panel sweep output to 0.5 V/GHz as instructed
in each performance test. Retain the cable configuration illustrated in Figure 4-1 unless a test
procedure specifies otherwise.

BNC CABLE

HOST
BNC CABLE SPECTRUM
HP B5640A i ANALYZER
TRACKING GENERATOR Lo WP
BLANKING i 0.5V/GHz
0.5V/CHz BLANK I NG
{NPUT INPUT

- wEEm R
e Y
BT o pmempn e

300 MHZ

& pomeo

o
[ Lt O
il — Py

(Sosegeesees ¢
i —

18T L0
CUTPUT

SMA CASLE J

CAL
QUTPUT

!

BNC CABLE )

wic220

Figure 4-1. HP 85640A RF Tracking Generator Connections

Test Equipment You’ll Need

Refer to Table 4-2 for the recommended test equipment model numbers. Any equipment that
meets the critical specifications given in the table may be substituted for the recommended
model(s). The table also lists the recommended test equipment for the tracking generator’s
adjustment procedures located in Chapter 5, “Adjustment Procedures,” and the troubleshooting
procedures in Chapter 7, “Service Information.”

Note Each host spectrum analyzer has a required warm-up time; refer to Table 1-1 in
i the appropriate installation and verification manual for specifications.
ﬁ Each performance test in this section describes setting your host spectrum

analyzer for 0.5 V/GHz output.

Recording Test Results

Record test results in the performance test record located at the end of this chapter. The table
lists test specifications and acceptable limits. We recommend that you make a copy of this
table, record the complete test results on the copy, and keep the copy for your calibration test
record. This record could prove invaluable in tracking gradual changes in test results over long
pericds of time.
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Table 4-2. Recommended Test Equipment

Insertion loss: 6 dB (nominal)
Output tracking: <0.25 dB
Equivalent output SWR: <1.22

Instrument Critical Specifications Recommended | Use
for Equipment Substitution Model
Host spectrum Compatible with the tracking generator HP 8560A/E, |PAT
analyzer {See Table 1-1) HP 8561 A/B/E,
HP 8562A/B
HP 8563A/E
Microwave spectrum | Frequency range: 300 kHz to 7 GHz HP 8566A/B* | PT
analyzer Relative amplitude accuracy:
300 kHz to 2.7 GHz: <+1.8 dB
300 kHz to 7 GHz: <=+4.0 dB
Absoclute amplitude aceuracy:
3.9 GHz to 6.9 GHz: <£2.7 dB
Frequency accuracy:
<410 kHz at 7 GHz
Microwave frequency | Frequency range: 1 MHz to 2.9 GHz HP 5343A* |PAT
counter Timebase accuracy (aging): <5 x10™*%/day Option 001
External frequency reference input
Measuring receiver Compatible with power sensor HP8B02A* PA,T
dB-relative mode
Resolution: 0.01 dB
Reference accuracy: <+1.2%
Tuned RF level mode
Tuned RF level accuracy: <£0.15 dB
Tuned RY level frequency range: 300 MHz 41 MHz
1 Power sensor Frequency range: 300 kHz to 2.9 GHz HP B482A* |PA,T
Maxirum SWR:
1.1 {1 MHz to 2.0 GHz)
1.30 (2.0 GHz to 2.9 GHz)
Digital Voltmeter Range: —15 Vdeto +15 V dc HP 3456A* | AT
Accuracy: <410 mV on 100 V range
Input impedance: >1 MQ
Power splitter Frequency range: 300 kHz to 2.9 -GHz HP 11667TA {PA,T

P = Performance tests; A = Adjustments; T = Troubleshooting; *Part of microwave workstation
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‘Table 4-2. Recommended Test Equipment (continued)

Instrument Critical Specifications Recommended| Use
for Equipment Substitution Model
DVM test leads >36 inches, alligator clips, probe tips HP 34118A AT
Termination Frequency range: dc to 2.9 GHz HP 808A PA
Impedance: 508
Maximum SWR: <1.05
Connector: Type N
Adapters BNC (f) to SMB () HP 1250-1236 A
Type N (f) to APC 3.5 (1) HP 1250-1745 P
Type N (m) to BNC (1) HP 1250-1476 PA
Cable, RG-214/U | Connectors: Type N (m) HP 115008/C PA
{two required) Length: >61 cm (24 in)
Cable, 50Q Coaxial | Connectors: BNC (m) HP 10502A PA
(two required) Length: > 23 cm (9 in)
Cable, 500 Coaxial | Connectors: BNC (m) EP 10503A P A,
(two regquired) Length: > 122 cm {48 in)
Cable Frequency range: de to 300 MHz HP §120-1839 PA
(three required)| Connectors: BNC (m), both ends
Length: >62 cm (24 in)
Cable Frequency range: 3.9 to 6.9 GHz HP 5061-9038 | PAT
Maximum SWR: <1.4:1
Maximum insertion loss; 1.5 dB
Connectors: SMA(m), both ends
Length: >52 em (20 in.)
Non-metallic N/A HP 8710-0033 A
alignment tool
Balldriver 0.050 in HP 8710-1199 A
Hexdriver 0.050 in HP 8710-1250 T

P = Performance tests; A = Adjustments; T = Troubleshooting
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1. Output Attenuator Accuracy

Specification

<=+0.8 dB/10 dB step <=%1.56 dB maximum for attenuator settings 10 to 70 dB,
referenced to 0 dB setting

Related Adjustment
There is no related adjustment for this performance test.

Description

The tracking generator’s RF OUTPUT is connected to the host spectrum analyzer’s INPUT
500. Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator’s
RF OUTPUT is then connected to the input of a measuring receiver. The measuring receiver,
used in its tuned RF level (TRFL) mode, measures the tracking generator’s output attenuator
aceuracy relative to the 0 dB attenuator sefting. The step-to-step error is calculated.

BNC TABLE

( N HOST
SPECTRUM
| BNC CABLE ANALYZER
HPF 85640A i '\g Lo ol
H
TRACKING GENERATOR BLANK | NG E Oy
0.5V/GHz BLANK | NG
HRPUT INPUT
RF
oUTRUT .
{ 300 _337933 OO0
MHz
| mpu'f(_i
H i
[ | oo 18T 10 l [ ivput 500
; i\ SMA CABLE DUTPUT_/
I CAL
BNC CABLE OUTRUT
-
TYPE N CABLE )
MEASURING RECEIVER
mr: [T T o
o252 soason £ 8203 ©
(=] O
=] BOBO ocoopoD o gmgg G-_/
INPUT

whk221

Figure 4-2. Output Attenuator Accuracy Test Setup
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1. Output Attenuator Accuracy

Equipment
G b o T T 3T S HP 8802A
Host spectrum analyzer ... HP 8560A/E, 8561A/B/E, HP 8562A/62B, or HP 8563A/E
Cables
Type N, 62 Cm (24 i) ...t it ettt HP 11500B/C
BNC, 62 cm (24 In) (B required) ... it iirararanenes 8120-1839
T W A et W 22 L 1 11 SN 5061-9038
Procedure

1.

o

Connect the equipment as shown in Figure 4-2. Use the type N cable to connect the
tracking generator RF OUTPUT to the host spectrum analyzer’s INPUT 50Q.

. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ .. ... e 300 MHz
S AN L e e 0 Hz
RE S BW i e e e e 300 Hz

. If the host spectrum analyzer is an HP 8561A, HP 8562A, or HP 8562B, press

If the host spectrum analyzer is an HP 856_0A/E, HP 8561B/E, or HP 8563A/E, press
|
On the tracking generator, set the OUTPUT LEVEL vernier knob to —5 dBm. Set the

OUTPUT LEVEL attenuator knob to { dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer.

Set the tracking generator QUTPUT LEVEL vernier to ¢ dBm, Do not readjust the QUTPUT
LEVEL vernier control for the remainder of this test.

Connect the type N cable to the tracking generator RF OUTPUT and the measuring receiver
INPUT 504 connectors.

On the measuring receiver, press the blue shift-key AUTOMATIC OPERATION (INSTR
PRESET), FREQ (INPUT FREQ), gold shift-key, RF POWER (TUNED RF LEVEL), 4.4,
(sPcL), 82.0, (SPcL), blue shift-key, ZERO (SET REF), LOG/LIN. The display should read
0.00 dB +0.01 dB.

. Set the tracking generator OUTPUT LEVEL attenuator control to each of the settings Hsted

in Table 4-3. If RECAL is displayed on the measuring receiver, press CALIBRATE. At each
attenuator setting, subtract the attenuator setting (always negative) from the measuring
receiver reading and record the result as the cumulative attenuator accuracy (CAA) in
Table 4-3.

CAA = measuring receiver reading — attenuator setting

Calculate the step-to-step attenuator accuracy for each setting other than 0 dB by
subtracting the previous CAA from the current CAA. Record the resuit in Table 4-3 as the
step-{o-step attenuator accuracy (SSAA) for the current attenuator setting.

SSAA = current CAA — previous CAA
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1. OQutput Attenunator Accuracy
Table 4-3. Qutput Attenuator Accuracy

. Output Level Attenuator Accuracy Measurement
Attenunator Setting Uncertainty
(dB) Cumulative (dB) Step-to-Step (dB) (dB)
0 0 (Ref) 0 (Ref) 0 {Ref)
~10 +0.40
—-20 +0.07/-0.08
-30 +0.09
-40 +0.10
—50 +0.11
—60 +0.12
-70 +0.12/-0.13
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2. Maximum Leveled OQutput Power

2. Maximum Leveled Output Power

Specification

Maximum leveled output power: >0 dBm

Related Adjustment

Tracking generator power level adjustments

Description

The tracking generator's RF QUTPUT is connected to the host spectrum analyzer's INPUT 504.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator s RF
OUTPUT is then terminated in 50Q.

The tracking generator is set to specified output level settings and slowly swept from 300 kHz
to 2.9 GHz. The UNLEVELED indicator is monitored to check for an unleveled condition. If
the UNLEVELED indicator is not activated during the sweep, the tracking generator meets
this specification. If the UNLEVELED indicator is activated during the sweep, the QUTPUT
LEVEL vernier setting is decreased until the output remains leveiled during the entire sweep.
This setting is recorded.

BN CARLE
HOST
BNC CABLE SPECTRUM
HP 858404 ANALYZER
TRACK ING GENERATOR LO SwPl
BLANK ING 0. 5V,/GHz
0.5V/GHz BLANK NG
_ INPUT ENFUT
300 TERMINATION RE oooEn
OQUTPUT . g ooooo
o --- ) = 32282
300 OO0 OE28 B
MHZ oo O
INPUT f LOEOP #Y po mss o
8T siJ INPUT 50 &
INPUT ouTRUT
SMA CABLE
CAL
8NC CABLE QUTPUT

TYPL N CABLE

wik222
Figure 4-3. Maximum Leveled Output Power Test Setap
Equipment

Host spectrum analyvzer ...... HP 8b60A/E, 8561A/B/E, HP 8562A/B, or HP 8563A/E
ESTULO s o 113341 (o) ¢ SN HP 908A
Cables

Type N, 62 e (24 ) ...ttt i ettt HP 11500B/C
BNC, 82 ecm (24 i) (Brequired) . ..oovrrni it et it aaaanaas 8120-1839
NS A v 31 5061-5038
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2. Maximum Leveled Gutput Power

Procedure

1

2.

4.

Connect the equipment as shown in Figure 4-3. Use the type N cable to connect the
tracking generator’s RF OUTPUT to the host spectrum analyzer’s INPUT 500.

Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ .. ..o ettt et e ae e 300 MHz

P 8561A, HP 85624, or HP 8562B, press

If the host spectrum analyzer is an HP 8560A/E, HP 8561B/E, or HP 8563A/E, press

On the tracking generator, set the OUTPUT LEVEL vernier knob to —5 dBm. Set the
OUTPUT LEVEL attenuator knob to 0 dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer.

Note The OUTPUT LEVEL vernier is prone to parallax error. To minimize parallax

when setting the knob, view the pointer and the scale marking directly from

% the front of the instrument panel. The ridges on the knob are also useful for

properly aligning the pointer with the scale marking.

10.

11.

4-10

Set the tracking generator OUTPUT LEVEL vernier precisely to 0 dBm. Locate the groove
on the vernier knob closest to the pointer on the knob. Follow this groove down the knob
to the front panel. Align this groove with the front-panel “0” mark.

. Disconnect the type N cabie from the tracking generator RF OUTPUT. Terminate the RF

QUTPUT using the 500 termination.

. Set the host spectrum analyzer controls as follows:

R N S A = I 300 kHz
S 24 A 2.9 GHz
Bl N . T 10 sec

. Check the UNLEVELED indicator function by temporarily disconnecting the BNC

cable between the host spectriun analyzer CAL QUTPUT and the tracking generator
300 MHz INPUT connectors. The UNLEVELED indicator should light when this cable is
disconnected. Reconnect the BNC cable.

. Watch the UNLEVELED indicator as the host spectrum analyzer sweeps. If the

UNLEVELED indicator does not light during a sweep, proceed to step 13 and enter
> 0 dBm as the maximum leveled output power in the space provided below.

If the UNLEVELED indicator does light anytime during a sweep, reduce the OUTPUT
LEVEL vernier setting by 1 dB.

Watch the UNLEVELED indicator as the host spectrum analyzer sweeps. H the
UNLEVELED indicator does not light during a sweep, proceed to step 13.
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2. Maximum Leveled Output Power

12. Repeat steps 8 through 11 until an QUTPUT LEVEL vernier setting is achieved that results
in 3 leveled output during the entire sweep.

13. Record the power level value indicated by the OUTPUT LEVEL vernier as the maximum
ieveled output power.

Maximum leveled outputpower ________ dBm
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3. Level Flatness

Specification
Flatness: <+2.0 dB referenced to 300 MHz, 10 dB attenuation, 0 dB vernier setting

Related Adjustment
Power level adjustment

Description

The tracking generator’s RF OUTPUT is connected to the host spectrum analyzer’s INPUT
50Q. Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator’s
RF OUTPUT is then connected to a calibrated power sensor and the power level is measured
at 300 MHz. The measuring receiver is set to RATIO mode so that subsequent power-level
readings are dB relative to the power level at 300 MHz.

The tracking generator is stepped through several frequencies within its range. The
output-power difference relative to the power level at 300 MHz is measured at each frequency
and recorded.

BNC CABLE

j HOST
SPECTRUM

BNC CABLE
HP B5640A AMALYZER
TRACKING GENERATOR LD SWPI
[ BLANK ING G, 8V /GHz
0.5V/GHz BLANK | NG
I NPUT INPUT
&F
ouTPUT
:|§¢ a
SOPC P e0 o mos B
[Lo 15T LO INPUT 500
i INPYT il
N SMA CABLE oUTPUT i
CAL
BN CABLE OUWUﬂ

[ TYPE N CABLE
. POWER SENSOR
S

MEASURING RECEIVER

=1 E::::::::3 s
sBoeo Sangn O
CETETY fooooo | ounn e
o o san0n

B0 O mmomee =dGHn O

|
|
|
J
SENSQR

L S
wk223

Figure 4-4. Level Flatness Test Setup
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3. Level Fiatness

Equipment
Host spectrum analyzer ...... HP 8560A/E, 8561A/B/E, HP 8562A/B, or HP 8563A/E
M easUrin g Te R VT & .o ittt it ettt e e e HP 8502A
| eh g T ¢ 0 O HP 8482A
Cables
Type N, B2 I (24 10 .. oottt ettt e it iiiieee s ieraanns HP 11500B/C
BNG, 82 em (84 in) (B required) ... ... et 8120-1839
SMA, 52 em (20 IN) ..ottt et e e 5061-9038
Procedure

1. Connect the equipment as shown in Figure 4-4. Use the type N cable to connect the
tracking generator’s RF OQUTPUT to the host spectrum analyzer’'s INPUT 500.

2. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ ... e e e e 300 MHz
L T 100 MH=z
SPAN i e e 0 Hz

HP 8561A, HP 8562A, or HP 8562B, press

If the host spectrum analyzer is an HP 8560A/E, HP 8561B/E, or HP 8563A/E, press
(AUX CTRL) R

4. On the tracking generator, set the OUTPUT LEVEL vernier knob to —5 dBm. Set the
QUTPUT LEVEL attenuator knob to (0 dB, then adjust TRACKING ADJUST to display a
maximum signal amplitude on the host spectrum analyzer.

5. Zero and calibrate the measuring-receiver/power-sensor combination in log mode (power
level readings are in dBm). Enter the power sensor’s 300 MHz calibration factor into the
measuring receiver.

8. Replace the type N cable on the RF OUTPUT with the power sensor.

7. On the tracking generator, set the OQUTPUT LEVEL vernier knob to 0 dBm and the OUTPUT
LEVEL attenuator knob to —10 dB.

8. On the host spectrum analyzer, press

9. Press RATIO on the measuring receiver. The measuring receiver readings are now relative
to the power level at 300 MHz.

10. Set the spectrum analyzer center frequency to 300 kHz. Press ‘

11. Enter the appropriate power sensor calibration factor into the measuring receiver as
indicated in Table 4-4.

12. Record the measuring receiver power level reading as the flatness in Table 4-4.
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3. Level Flatness

13. Repeat steps 10 through 12 to measure the flatness at each CENTER FREQ setting listed in
Table 4-4. The () key can be used to tune to center frequencies above 100 MHz.

14. Record the most positive flatness reading in Table 4-4 as the maximum flatness.

Maximum flatness dB

15. Record the most negative flatness reading in Table 4-4 as the Minimum Flatness.

Minimum flatness dB
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Table 4-4, Flatness Relative to 300 MH:z

3. Level Flatness

Center Frequency Flatness (dB) CAL Factor Measurement
Frequency (MHz) | Uncertainty (dB)
300 kHz 0.3 +0.28/~0.28
500 kHz 0.3 +0.28/-0.28
1 MHz 1 +0.28/—0,28
2 MHz 3 +0.28/-0.28
5 MHz 3 +0.28/-0.28
10 MHz 10 +0.24/-0.24
20 MHz 30 +0.24/-0.24
50 MHz 50 +0.24/(.24
100 MHz 100 +0.24/-0.24
200 MHz 300 +0.24/-0.24
300 MHz 300 +0.24/~0.24
400 MHz 300 +0.24/-0.24
500 MHz 300 +0.24/~0.24
600 MHz 300 +0.24/-0.24
700 MHz 1000 +0.24/—0.24
800 MHz 1000 +0.24/-0.24
900 MHz 1000 +0.24/-0.24
1000 MHz 1000 +0.24/~0.24
1160 MH=z 1000 +0.24/-0.24
1200 MHz 1000 +0.24/~0.24
1300 MHz 1000 +0.24/-0.24
1400 MHz 1000 +0.24/-0.24
1500 MHz 2000 +{.24/=0.24
1600 MHz 2000 +0.24/-0.24
1700 MHz 2000 +0.24/-0.24
1800 MHz 2000 +0.24/-0,24
1900 MHz 2000 +0.24/-0.24
2000 MHz 2000 +0.41/-0.41
2100 MHz 2000 +0.41/-0.41
2200 MHz 2000 +0.41/-0.41
2300 MHz 2000 +0.41/-0.41
2400 MHz 2000 +0.41/-0.41
2500 MHz 3000 +0.41/~0.41
2600 MHz 3000 +0.41/-0.41
2700 MHz 3000 +0.41/-0.41
2800 MHz 3000 +0.41/-0.41
2900 MHz 3000 +0.41/-0.41
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4. Harmonic Spurious Outputs

Specification

Harmonic spurious <25 dBe
outputs:

Related Adjustment
There is no related adjustment for this performance test.

Description

The tracking generator’s RF OUTPUT is connected to the host spectrum analyzer’s INPUT 50¢.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator’s RF
OUTPUT is then connected to the input of an HP 8566A/B spectrum analyzer. The spectrum
analyzer is funed to different frequencies and the amplitude of the second and third harmonics
relative to the fundamental are measured at each frequency.
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Figure 4-5. Harmonic Spurious Outputs Test Setup
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4. Harmonic Sparious Qutputs

Equipment
Microwave SpeCirum ANaAlyZer .. ... .ottt irtierieinnneaneiinnns HP 8566A/B
Host spectrum analyzer ...... HP 8560A/E, 8561A/B/E, HP 8562A/B, or HP 8563A/E
Cables
Type N, 62 em (24 I0) ... oo e HP 11500B/C
BN, 23 om0 M) .ottt e e e e s HP 10502A
BNC, 62 em (24 1n) (B required) ..o e 8120-1839
SMA, B2 em (2000) o .o 5061-9038
Adapter
Type N{m) 0 BNC (1) ..o i i e et 1250-1476
Procedure
1. Connect the equipment as shown in Figure 4-5. Use the type N cable to connect the

6.

tracking generator RF OUTPUT to the host spectrum analyzer’s INPUT 500.
Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ .. ... . i ettt ins 300 MHz
P AN L e e e e 0Hz

If the host spectrum analyzer is an HP 8561A, HP 8562A, or HP 8562B, press

If the host

560A/E, HP 8561B/E, or HP 8563A/E, press

. On the tracking generator, set the OQUTPUT LEVEL vernier knob to —5 dBm. Set the

OUTPUT LEVEL attenuator knob to 0 dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer,

. Set the tracking generator OUTPUT LEVEL vernier knob to 0 dBm. Set the QUTPUT

LEVEL attenuator knob to ~10 dB.
Press

on the host spectrum analyzer.

Note It is only necessary to perform step 7 if more than two hours have elapsed

since a front-panel calibration of the HP 8566A/B has been performed. The

% HP 8566A/B needs to be allowed to warm up for at least 30 minutes before

proceeding.

7.

Perform a front-panel calibration of the HP 8366A/B as follows:

a. Connect a BNC cable between CAL OUTPUT and RF INPUT.

b. Press (INSTR PRESET), then (). Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm.

c. Press (¢). Adjust FREQ ZERO for maximum amplitude response.

d. Press (SHIFT) (FREQUENCY SPAN) to start the 30 second internal error correction routine.
e. Press (SHIFT){START FREQ) to use the error correction factors just calculated.

Connect the type N cable from the tracking generator RF QUTPUT to the HP 8566A/B RF
INPUT as shown in Figure 4-5.
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4. Harmonic Spurious Outputs

9. Set the HFP 8566A/B controls as follows:

CENTER FREQUENCY ... ittt r i 300 kHz
SPAN ..., e et e e e aae s 100 kHz
REFERENCE LEVEL ... .. it ee e -5 dBm
S 30 kHz

10. On the HP 8566A/B do the following:

11.

a.

b.

f.

Press and {ON). Wait for the signal to be displayed at
center screen. Press (OFF).

If the marker frequency is iess than 2.5 GHz, press (PEAK SEARCH ) (MKR — CE STEP)
(MARKER DELTA).

If the marker frequency is greater than 2.5 GHz, press (PEAK SEARCH} (PRESEL PEAK). Wait
for the FERKING! message to disappear. Then press (MKR — CF STEP) (MARKER DELTA).
Press (CENTER FREQUENCY) (fH) to tune to the second harmonic. Press (PEAK SEARCH). If
the center frequency value is greater than 2.5 GHz, press {PRESEL PEAK) and wait for the
PEAKIMG! message to disappear. Record the marker amplitude reading in Table 4-5 as
the Znd harmonic level for the 300 kHz tracking generator output frequency.

. If the tracking generator output frequency is less than 1 GHz, press (CENTER FREQUENCY)

() on the HP 8566A/B to tune to the third harmonic. Press (PEAK SEARCH). If the center
frequency is greater than 2.5 GHz, press and wait for the FEAKING!
message to disappear. Record the marker amplitude reading in Table 4-5 as the 3rd
harmonic level for the 300 kHz tracking generator output frequency.

On the 1P 8566A/B, press MARKER (0OFF).

Repeat steps 9 and 10 for the remaining tracking generator output frequencies listed in
Table 4-5. Note that the host spectrum analyzer’s center frequency is the same as the
tracking generator output frequency.

12. Locate the most positive 2nd harmonic level in Table 4-5 and record the value below.

Znd harmonic level dBc

13. Locate the most positive 3rd harmonic level in Table 4-5 and record the value below.

4-18

3rd harmonic level dBe

Table 4-5. Harmonic Spurious Qutputs

Tracking Generator 2nd Harmonic 3rd Harmonic Measurement
Frequency Level (dBc) Level (dBc) Uncertainty (dB)
300 kHz +1.55/-1.80
100 MHz +1.55/—1.80
300 MHz +1.55/—1.80
900 MHz +1.55/—-1.80
1.4 GHz N/A +3.45/-4.01

Perfarmance Tests HP B56404 RF Tracking Generator Operation and Service Manual



5. Non-Harmonic Spurious Outputs

5. Non-Harmonic Spurious Outputs

Specification
Non-harmonic spurious 300 kHz to 2.0 GHz: <27 dBe
outputs:

2.0 GHz to 2.9 GHz: <-23 dBc
Related Adjustment

There is no related adjustment for this performance test,

Description

The tracking generator’s RF OUTPUT is connected to the host spectrum analyzer’s INPUT 509,
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator’'s RF
OUTPUT is then connected to the input of an HP 8566A/B spectrum analyzer. The tracking
generator is set to various output frequencies.

At each output frequency, several sweeps are taken with an HP 8566A/B at different span
settings. The highest displayed spurious output is measured in each span. Responses at the
fundamental frequency of the tracking generator output, or their harmonics, are ignored. The
amplitude of the highest spurious response is recorded.
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5. Non-Harmonic Spurious Outputs
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Figure 4-6. Non-Harmonic Spurious Outputs Test Setup
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Equipment

Host spectrum analyzer ...... HP 8560A/E, 8561A/B/E, HP 8562A/B, or HP 8563A/E
Microwave Spectrirm analyzZer .........ccerevrrrrrinncrasonnonannancn HP 8566A/B
Cables

Type N, 62 cm (24 in) (2 required) .......c.ooiiniiiiiiiiiiiiiieanenn HP 11500B/C
BNC, 62 cm (24 1In) (S required) .. ..ooonnuiin e 8120-1839
L NG ( 0 1) [ 5061-9038
BNC, 28 em (000 L. i e e HP 10502A
Adapters

Type Nm)to BNC () ..o 1250-1476
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5. Non-Harmonic Spurious Outputs

Procedure

1. Connect the equipment as shown in Figure 4-6. Use the type N cable to connect the
tracking generator’s RF OUTPUT to the host spectrum analyzer’s INPUT 500.

2. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ ... i i i e e et 300 MHz
P A N L i 0 Hz

P 8561A, HP 8562A, or HP 8562B, press

If the host spectrum analyzer is an HP 8560A/E, HP 8561B/E, or HP 8563A/E, press
4. On the tracking generator, set the OUTPUT LEVEL vernier knaob to —~5 dBm. Set the

OUTPUT LEVEL attenuator knob to 0 dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer.

5. On the tracking generator, set the OUTPUT LEVEL vernier knob to (¢ dBm and the QUTPUT
LEVEL attenuator knob to —10 dB.

6. On the host spectrum analyzer, press (SGLSWP).

Note You need to perform step 8 only if more than 2 hours have elapsed since a
I front-panel calibration of the HP 8566A/B has been performed.
ﬁ The HP 8566A/B should be allowed to warm up for at least 30 minutes before
proceeding.

7. Perform a froni-panel calibration of the HP 8566A/B as follows:

a. Connect a BNC cable between CAL OUTPUT and RF INPUT

b. Press {INSTR PRESET) {8). Adjust AMPTD CAL for a marker
amplitude reading of 10 dBm.

. Press (8). Adjust FREQ ZERO for a maximum amplitude response.
d. Press (SHIFT) (FREQUENCY SPAN) to start the 30 second internal error correction routine.
e. Press (SHIFT){START FREQ) to use the error correction factors just calculated.

8. Connect the type N cable from the tracking generator output to the HP 8566A/B RF INPUT.
See Figure 4-6.
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5. Non-Harmonic Spuricus Qutputs

Measure fundamental amplitudes.

9.

10.

i1,
12.

i3.

14,

Set the host spectrum analyzer’s center frequency o the fundamental frequency listed in
Table 4-6.

Set the HP 8566A/B controls as follows:

SR AN i e i et 100 kHz
REFERENCE LEVEL ... .. et ieaa e ees -5 dBm
A N e 10 dB

Set the HP 8566A/B center frequency to the fundamental frequency listed in Table 4-6.

On the HP 8566A/B, press (FEAK SEARCH). If the marker frequency is greater than
2.5 GHz, press and wait for the FERIIHG ! message to disappear. Press
(MKR — REF LVL ). Wait for another sweep to finish.

Record the HP 8566A/B marker amplifude reading in Table 4-6 as the fundamental
amplitude.

Repeat steps 9 through 13 for all fundamental frequency settings in Table 4-6.

Measure non-harmonic responses.

15.
16.

17.

18.

19.

On the host spectrum analyzer, set the center frequency to 300 kHz.

Set the HP 8566A/B (START FREQ), (STOP FREG), and [RES BwW ) as indicated in the first row of
Table 4-7.

Press on the HP 8566A/B and wait for the sweep to finish. Press (FEAK SEARCH).
If the marker frequency is greater than 2.5 GHz, press (PRESEL PEAK) and wait for the
FEAKIMG! message to disappear.

Verify that the marked signal is not the fundamental or 3 harmonic of the fundamental as
follows:

a. Divide the marker frequency by the fimdamental frequency (the host spectrum analyzer
center frequency setting). For exampie, if the marker frequency is 880 kHz and the
fundamental frequency is 300 kHz, dividing 880 kHz by 300 kHz vields 2.933.

b. Round the number ealculated in step a fo the nearest whole number. In the example
above, 2.933 should be rounded to three.

¢. Multiply the fundamental frequency by the number calculated in step b. Following the
example, multiplying 300 kHz by three yields 900 kHz.

d. Calculate the difference between the marker frequency and the frequency calculated in
step ¢ above. Continuing the exarmple, the difference would be 20 kHz.

e. Due to span accuracy uncertainties in the HP 8566 A/B, the marker frequency might
not equal the actual frequency. Given the marker frequency, check if the difference
calculated in step d is within the appropriate tolerance:

= For marker frequencies <5 MHz, tolerance = 200 kHz.
+£750 kHz.
+10 MHz.

f. If the difference in step d is within the indicated tolerance, the signal in question is the
fundamental signal (if the number in step b equals 1) or a harmonic of the fundamental
(if the number in step b is greater than 1). This response should be ignored.

Press on the HP 8566A/B to verify that the marked signal is a true response and
not a random noise peak. Wait for the sweep to complete, then press (PEAK SEARCH). A true

m For marker frequencies <55 MHz, tolerance

it

® For marker frequencies >55 MHz, tolerance
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20.

21.

22.

23.

24,
. Repeat steps 16 through 23 with the host spectrum analyzer CENTER FREQ set to 2.9 GHz.
26.

27.

5. Non-Harmonic Spurious Outputs

response remains at the same frequency and amplitude on successive sweeps, but a noise
peak does not,

If the marked signal is either the fundamental (or a harmonic of the fundamental—see step
18) or a noise peak (see step 19), move the marker to the next highest signal by pressing
(SHIFT), then (PEAK SEARCH). Continue with step 18.

If the marked signal is not the fundamental or 2 harmonic of the fundamental (see step
16} and is a true response (see step 17), calculate the difference between the amplitude of
marked signal and the fundamental amplitude as listed in Table 4-6.

a. For example, if the fundamental amplitude for a fundamental frequency of 300 kHz is
+1.2 dBm, and the marker amplitude is —30.8 dBm, the difference is —32 dBc.

b. Record this difference as the non-harmonic response amplitude for the appropriate host
spectrum analyzer CENTER FREQ and HP 8566A/B START and STOP FREQ settings in
Table 4-7.

non-harmonic amplitude = marker amplitude — fundamental amplitude

If a true non-harmonic spurious response is not found, record “NQOISE” as the
non-harmonic response amplitude in Table 4-7 for the appropriate host spectrum analyzer
CENTER FREQ and HP 8566A/B START and STOP FREQ settings.

Repeat steps 17 through 22 for the remaining HP 8566A/B settings for START FREQ, STOP
FREQ, and RES BW for the host spectrum analyzer CENTER FREQ setting of 300 kHz.

Repeat steps 16 through 23 with the host spectrum analyzer CENTER FREQ set to 1.5 GHz.

Locate in Table 4-7 the most-positive non-harmonic response amplitude for HP 8566A/8B
STOP FREQ settings of <2000 MHz. Record this amplitude below:

Non-harmonic response amplitude (<2000 MHz) dBe

Locate in Table 4-7 the most-positive non-harmonic response amplitude for the HP 8566A/B
START FRERQ settings >2000 MHz. Record this amplitude below:

Non-harmonic response amplitude (>2000 MHz) dBc

Table 4-6, Fundamental Response Amplitudes

Fundamental Frequency| Fundamental
Amplitude (dBm)

300 kHz
1.5 GHz
2.9 GHz
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5. Non-Harmonic Spurious Outputs

Table 4-7. Non-Harmonic Spurious Responses

HP 8566A/B Settings Non-Harmonic Eesponse Amplitude Measurement
(dBc) Uncertainty
Start Stop RES at 300 kHz at 1.5 GHz at 2.9 GHz

Frequency | Frequency| BW |CENTER FREQ|CENTER FREQ|CENTER FREQ| (in dB)
(in MHz) | (in MHz)

0.3 5.0 30 kHz +1.55/—-1.80
5.0 55 100 kHz +1.55/-1.80
55 1240 1 MHz +1.55/~1.80
1240 2000 IMHz +1.55/-1.80
2000 2900 1 MHz +3.48/—-4.01
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6. LO Feedthrough Amplitude

6. LO Feedthrough Amplitude

Specification

LO feedthrough: <—26 dBm with output level vernier knob set to 0 dBm and
attenuator knob set to —10 dB.

Related Adjustment
There is no related adjustment for this performance test.

Description

The tracking generator’s RF OUTPUT is connected to the host spectrum analyzer’s INPUT 509.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator’s RF
OUTPUT is then connected to the input of an HP 8566A/B spectrum analyzer. The tracking
generator is tuned to several frequencies and the LO feedthrough is measured at each
frequency.
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Figure 4-7. LO Feedthrough Test Setup
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6. LO Feedthrough Amplitude

Equipment
Host spectrum analyzer ...... HP 8560A/E, 8561 A/B/E, HP 8562A/B, or HP 8563A/E
Microwave SpeCtItm aNalyZeT .. ... ..ttt it iear s te e eneneeannan HP 8566A/B
Cables
Type N, 62 em (24 in) (2 required) .. .voorverrvn i, HP 11500B/C
BNC, 62cem (24In) (S required) ... .o i 8120-1839
SMA, 52 e (20 N L. i e e e 5061-9038
BNC, 28 am (B Im) oottt i i it e e e, HP 10502A
Adapters
Type N () 10 BNC () oot e ettt et eaaaeens 1250-1476
Procedure

1. Connect the equipment as shown in Figure 4-7. Use the type N cable to connect the
tracking generator’s RF QUTPUT to the host spectrum analyzer’s INPUT 50Q.

2. Press on the host spectrum analyzer and set the controls as follows:
CENTER FREQ . ... e i aeaaaes 300 MHz

If the host
4. On the tracking generator, set the OUTPUT LEVEL vernier knob to -5 dBm. Set the

QUTPUT LEVEL attenuator knob to 0 dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer.

HP 8560A/E, HP 8561B/E, or HP 8563A/E, press

Note It is only necessary to perform step five if more than two hours have elapsed
since a front-panel calibration of the HP 8566A/B has been performed.
ﬁ The HP 8566A/B should be allowed to warm up for at least 30 minutes before
proceeding.

5. Perform a front-panel calibration of the HP 8566A/B as follows:

a. Connect a BNC cable between CAL OUTPUT and RF INPUT.

b. Press (INSTR PRESET) (8). Adjust AMPTD CAL for a marker
amplitude reading of —10 dBm. '

c. Press (8). Adjust FREQ ZERO for a maximum amplitude response.

d. Press (SHIFT) (FREQUENCY SPAN) to start the 30 second internal error correction routine.

e. Press (SHIFT) [START FREQ ) t0 use the error correction factors just caleulated.

6. Connect the type N cable from the tracking generator output to the HP 85666A/B RF INPUT.
See Figure 4-7.

7. Set the tracking generator OUTPUT LEVEL vernier knob to 0 dBm and the OUTPUT
LEVEL attenuator knob to —10 dB. Set the host spectrum analyzer CENTER FREQ to
300 kHz.
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10.

11

12.
13.
14.

15.

16.

6. LO Feedthrough Amplitude

Set the HP 85686A/B controls as foliows:

CENTERFREQUENCY .. ... it iee e 3.911 GHz
P AN L e 100 kHz
REFERENCE LEVEL ... it iiiiiiiiiiettei e iaiaiiieeaiiaaanas 0 dBm
RE S BW L e e e i 1 kHz

On the HP 8566A/B, press (PEAK SEARCH ) (SIGNAL TRACK) (ON). Wait for the signal to be
centered on the display. Press (OFF).

On the HP 8566A/B, press {PEAK SEARCH) (PRESEL PEAK). Wait for the FERK IHG! message to
disappear.

Record the HP 8566A/B marker amplitude below:

LO feedthrough (at 3.911 GHz) _ -dBm
{Measurement uncertainty: <+2.02/-2.50 dB)

Set the host spectrum analyzer CENTER FREQ to 2.9 GHz.
Set the HP 8566A/B CENTER FREQUENCY to 6.8107 GHz.

On the HP 8566A/B, press (PEAK SEARCH) (SIGNAL TRACK) (ON). Wait for the signal to be
centered on the display. Press (OFF).

On the HP 8566A/B, press (PEAK SEARCH) (PRESEL PEAK). Wait for the PERK IHG! message to
disappear.

Record the HP 8566A/B marker amplitude below:;

LO feedthrough (at 6.8107 GHz) dBm
{Measurement uncertainty: <-+2.10/~2.67 dB)
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7. Tracking Generator Feedthrough

Specification

Tracking generator feedthrough: 300 kHz to 1 MHz <-95 dBm

Related Adjustment

1 MHz to 2.0 GHz <-115 dBm
2.0 GHz to 2.9 GHz <~110 dBm

There is no related adjustment for this performance test,

Description

The tracking generator’s RF OUTPUT is connected to the host spectrum analyzer’s INPUT 500.
Tracking is adjusted at 300 MHz for a maximum signal level. The tracking generator’s RF
OQUTPUT is terminated in 50¢ and the output power is set for 0 dBm (maximum leveled cutput
power). The spectrum anatyzer’s INPUT 500 is also terminated in 500. The displayed average
noise level of the spectrum analyzer is measured and recorded at several frequencies.
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Figure 4-8. Tracking Generator Feedthrough Test Setup
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7. Tracking Generator Feedthrough

Equipment
Host spectrum analyzer ...... HP 8560A/E, 8561A/B/E, HP 8562A/B, or HP 8563A/E
500 termination (2 required) .. ..ot e HP 908A
Cables
Type N, 62 cm (24 in) (R required) ...... ... .. ..o nannn. HP 115008B/C
BNC, 62 cem (24 in) (S required) ... e 8120-1839
SMA, B2 eI 20 I oottt i e e 5061-9038
BN, 28 am {00 ..ot e e HP 10502A
Adapters
Type N () t0 BNC (£} ..o e e e e e e e, 1250-1476
Procedure
1. Connect the equipment as shown in Figure 4-8. Use the type N cable to connect the

tracking generator’s RF OUTPUT to the host spectrum analyzer’s INPUT 50(.
. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ ...ttt et e ettt 300 MHz
AN L e e 0 Hz

If the host

On the tracking generator, set the OQUTPUT LEVEL vernier knob to —5 dBm. Set the
OUTPUT LEVEL attenuator knob to ¢ dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer.

0A/E, HP 8561B/E, or HP 8563A/E, press

. Connect the CAL OUTPUT to the INPUT 50£. Set the host spectrum analyzer controls as

follow:
REF LV e e e e e e e -10 dBm
AT EN i e e PP 0dB
BE S BW L e 300 Hz
VIDEO BW e 1 Hz

If the host speétrum analyzer is an HP 8561A, HP 8562A, or HP 8562B, press MARKER

If the host spectrum analyzer is an HP 8560A/E, HP 8561B/E, or HP 8563A/E, press
CAL

. Use the knob or step keys to adjust the REF LEVEL ADJ # for a marker amplitude reading of

—10.00 dBm £0.17 dB.

Connect one HP 908A 501 termination to the host spectrum analyzer’s INPUT 500 and
another to the tracking generator’s RF QUTPUT. Reccnnect the BNC cable from the CAL
OUTPUT to the 300 MHz INPUT on the tracking generator.

Set the tracking generator OUTPUT LEVEL vernier knob to 0 dBm.
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7. Tracking Generator Feedthrough

10.

11.

12.
13.

14.

15,

Set the host spectrum analyzer controls as follows:
CENTER FREQ ..ottt ittt et ettt eet i aie i eaniannnnn 300 kHz
] =Y 0 Hz
REF LV i et it ettt e s aeans —50 dBm
A 3.3 13 OFF
8 = 1 300 Hz
VI BW i e et aiaaaaaan 1 Hz

On the host spectrum analyzer, press ; - and wait for the sweep to finish. If
the host spectrum analyzer is an HP 8561A, 2A, or HP 85628, press MARKER (GN).
Press on an HP 8560A/E, HP 8561B/E, or HP 8563A/E. Record the marker amplitude
reading in Table 4-8 for the 300 kHz tracking generator output frequency.

Repeat step 12 for the remaining tracking generator output frequencies listed in Table 4-8.

In Table 4-8, locate the most positive noise level amplitude for the 300 kHz to 1 MHz
frequency range. Record this amplitude value here:

Tracking generator feedthrough, 300 kHz to 1 MHz dBm

In Table 4-8, locate the most positive noise level amplitude for the 1 MHz to 2.0 GHz
frequency range. Record this amplitude value here:

Tracking generator feedthrough, 1 MHz to 2.0 GHz dBm

In Table 4-8, locate the most positive noise level amplitude for the 2.0 GHz tc 2.9 GHz
frequency range. Record this amplitude value here:

Tracking generator feedthrough, 2.0GHzto 28 MHz ____~~~  dBm
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7. Tracking Generator Feedthrough
Table 4-8. Tracking Generator Feedthrough

Frequency | Tracking Generator Noise Level Measurement
Range QOutput Freguency Amplitude {(dBm) | Uncertainty (dB)

300 kHz +1.74/—1.98

400 kHz +1.74/—-1.98

300 kHz 500 kHz +1.74/-1.98
to 600 kHz +1.74/~1.98

1 MHz 700 kHz +1.74/-1.98
800 kHz +1.74/~1.98

800 kHz +1.74/—%.98

1 MHz +1.74/—1.98

1.01 MHz +1.74/—1.98

2 MHz . +1.74/-1.98

5 MHz +1.74/-1.98

10 MHz +1.74/-1.98

20 MHz +1.74/-1.98

50 MHz +1.74/-1.98

1 MHz 100 MHz +1.74/-1.98
to 299 MHz +1.74/-1.98
2.0 GHz 500 MHz +1.74/—1.98
700 MHz +1.74/—1.98

899 MHz +1.74/~1.98

1100 MHz +1.74/-1.98

1300 MHz +1.74/-1.98

1499 MHz +1,74/-1.98

1700 MHz +1.74/~1.98

1900 MHz +1.74/—1.98

2000 MHz +1.74/-1.98

2001 MHz +1.74/~1.98

2099 MHz +1.74/~1.98

2.0 GHz 2300 MHz +1.74/—1.98
to 2500 MHz +1.74/—1.98
2.9 GHz 2699 MHz +1.74/—1.98
2800 MHz +1.74/-1.98

2900 MHz +1,74/—1,98
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8. Frequency Tracking Range

Characteristic

Tracking range:  >:5 kHz, referenced to output frequency after TRACKING ADJUST is
optimized (Characteristic)

Related Adjustment
Tracking oscillator range adjustment

Description

The tracking generator’s RF OUTPUT is connected through a power splitter to the host
spectrum analyzer’s INPUT 50€. Tracking is adjusted at 500 MHz for a maximum signal level.
The other output of the power splitter is connected to a frequency counter. The frequency
value displayed on the counter is recorded.

The TRACKING ADJUST vernier knob is set fully clockwise, then the frequency value is
recorded and compared with the first frequency measurement. TRACKING ADJUST vernier
knob is then set fully counterclockwise. The frequency value is recorded and .compared with
the first frequency measurement.

If the frequency tracking range does not meet the characteristic, perform the tracking oscillator
range adjustment located in Chapter 5, “Adjustment Procedures.”

BNC CABLE

™ HOST
SPECTRUM
HP B5840A BNC CABLE ANALYZER
TRACKING GENERATOR ‘\i Lo swp!
0.5V /GHz BLANK ING BLANKING ¥ 0.5V/GHz
I NPUT PNPUT
’F
UTPUT
rs )
( ;33“3?@@ 000 | =
i:NPU'{(_——_i ) i FOQOP &P gy oee
; E }Lﬁpur iST LO INPUT S0 R
k SMA CABLE auTRUT
AL
BNG CABLE ouTPLT ADAPTER
TYPE N CABLE
~ POWER SPLITTER

FREQUENCY COUNTER

ADAPTER

SO0 Mriz—
28.5 GHz

wh228

Figure 4-9. Frequency Tracking Range Test Setup
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8. Frequency Tracking Range

Equipment
Host spectrum analyzer ...... HP 8560A/E, 8561A/B/E, HP 8562A/B, or HP 8563A/E
Power QDT . i e e HP 11667A
B g=T T o el b HP 5343A
Cables
Type N, 62 cm (24 in) (R required) ...t i, HP 11500B/C
BNC, 62cem (24 in) (B required) ... oo oin it e 8120-1838
SMA, B e 2O An) L e e e 5061-9038
BNG, 122 e (A8 IN) ...t et e e e HP 10503A
Adapters
Type N{m)to Type N (i) ..o i et e e aean 1250-1475
Type N{m) 10 APC 3.5 (1) ...ttt e 1250-1745
Procedure

1. Connect the equipment as shown in Figure 4-9. Use the type N cable to connect the
tracking generator’s RF OUTPUT to the host spectrum analyzer’s INPUT 504,

2. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ ... . i i e e 500 MHz
SPAN ............. e e e e e e e et 0 Hz

AUX CTRL

'On the tracking generator, set the OUTPUT LEVEL vernier knob to —5 dBm. Set the
OUTPUT LEVEL attenuator knob to 0 dB, then adjust TRACKING ADJUST to display a
maximum signal level on the host spectrum analyzer,

5. Set the frequency counter controls as follow:

SAMPLE RATE ... i e e midrange
10Hz-500MHz / 500MHz-26.5GHz Switch ................cun... 500MHz-26.5GHz
RESOLUTION ittt e ettt i e et i eeanaeas 1 Hz

6. Wait for the counter to gate two or three times and record the counter reading below as
the peaked frequency.

Peaked frequency MHz

7. On the tracking generator, set the TRACKING ADJUST control fully clockwise. Notice that
this is a multi-turn control.
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8. Frequency Tracking Range

8.

11.

12,

Wait for the counter to gate two or three times, then record the counter reading below as
the maximum frequency.

Maximum frequency MHz

. On the tracking generator, set the TRACKING ADJUST control fully counterclockwise.
10.

Wait for the counter to gate two or three times, then record the counter reading below as
the minimum frequency.

Minimum frequency MHz

Subtract the minirmum frequency from the peaked frequency and record the result as the
negative frequency variation. The variation should be greater than 5 kHz. Perform the
tracking oscillator range adjustment if the variation is less than 5 kHz.

Negative frequency variation kHz

Subtract the maximum frequency from the peaked frequency and record the result as the
positive frequency variation. The variation should be greater than 5 kHz. Perform the
tracking oscillator range adjustment, if the variation is less than 5 kHz.

Positive frequency variation kHz -

434 Performance Tests HP 856404 RF Tracking Generator Operation and Service Manual



8. Frequency Tracking Range
Table 4-9. Performance Test Record (Page 1 of 3)

Hewlett-Packard Company
Address: Report No.

Date
(e.s. 10 FEB 1992)

Model HP 85640A

Serial No.

Options

Customer Tested by

Ambient temperature °C Relative humidity %
Power main line frequency Hz (nominal)

Test Equipment Used:
Description Model No. Trace No. Cal Due Date
Host spectrum analyzer

Measuring receiver

Power sensor

Microwave spectrum analyzer

Frequency counter

Power splitter

Special notes:
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8. Frequency Tracking Range
Ezble 4-9. Performance Test Record (Page 2 of 3)

Hewilett-Packard Company

Model HP 85640A Report No.

Serial No. Date
Test Test Description Resuits Measurement
No. Min |Measured| Max Uncertainty

1. [Output attenuator accuracy
8. Maximum cumulative
atienuator accuracy

—10dB -1.56dB| . |+1.5dB(+£0.40 dB
~20 dB -1.5dB| e | +1.5dB | +0.07/-0.08 dB
~30 dB -1.6dB| . 1+1.5dB|+0.09 dB
—40 dB -1.5dB +1.5dB|+0.10dB
—-50 dB ~-15dB| | +1.5dB|£0.11 dB
—~60 dB ~1.5dB{ 1 +1.5dB|+0.12dB
-70dB —-15dB}|. . {+1.6dB}| +0.12/-0.13 dB

9. Maximum step-to-step
attenuator accuracy

-10dB —08dB| . 1+0.8dB|+040dB
-20dB —-0.8 dB +0.8 dB | +0.41 dB
-30dB ' —08dB| e .| +0.8dB | +0.11/-0.12 dB
~40 dB ~0.8dB{______ |+0.8dB|+0.13/~0.14 dB
-50 dB —-0.8dB| .| +0.8dB{+£0.15 dB
~60 dB -0.8dBj | +0.8dB|+0.16 dB
-70 4B —0.8dBj._ +0.8dB | +0.17/-0.18 dB

2. |Maximum leveled output

power

13. Maximum leveled 0dBm |_____ +0.46 dB
oufput power

3. |Level flatness
14, Maximum flatness +2.0dB | £0.41 dB
15. Minimum flatness —2.0dB)| . +0.41 dB

4, |Harmonic spurious outpuis
12, 2nd harmonic level

300 kHz — |25 dBec} +1.55/~1.80 dB
100 MHz - . |-25dBc|+1.55/-1.80dB
300 MHz e | =25 dBe | +1.55/-1.80 dB
900 MHz 1 —25 dBecj +1.55/—1.80 dB
1.4 GHz 1 -25 dBe] +3.45/~4.01 dB

4.36 Performance Tests HP 856404 RF Tracking Generator Operation and Service Manua!



8. Frequency Tracking Range
Table 4-8. Performance Test Record (Page 3 of 3)

Hewlett-Packard Company
Model HP 85640A Report No.
Serial No. Date
Test Test Description Results Measurement
No. Min |Measured Max Uncertainty
4. 113. 3rd harmonic level
300 kHz ' |-25dBc |+1.55/~1.80 dB
100 MHz e | =25 dBe  § +1.55/-1.80 dB
300 MHz — | -25dBc |+155/-1.80dB
900 MHz —— | —25dBe | +1.55/—1.80dB

5. | Non-harmonic spurious

outputs
26. Non-harmonic response

amplitude, < 2000 MHz e | =27 dBc | +1.55/-1.80 dB
27. Non-harmaonic response

amplitude, > 2000 MHz —e | —23 dBc | +3.45/-4.01 dB

6. [LO feedthrough amplitude

11. IO feedthrough — | —26 dBm | +2.02/-2.50 dB
at 3.911 GH=z ,
16. LO feedthrough e | =26 dBm | +2.10/—-2.67 dB

at 6.8107 GHz

7. ‘Tracking generator

feedthrough ,

13. TG feedthrough, -85 dBm 1+1.74/-1.98 dB
300 kHz to 1 MHz ‘

14. TG feedthrough, — e |~115 dBm| +1.74/-1.98 dB
1 MHz to 2 GH=z

15. TG feedthrough, — . |—110 dBm} +1.74/-1.98 dB

2 GHz to 2.9 GHz

8. {Frequency tracking

range

11. Negative frequency —— . | —B kHz +1 Hz
variation

12. Positive frequency +5kHz| +1 Hz
variation
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Adjustment Procedures

What You’ll Find in This Chapter .

This chapter contains adjustment procedure information for the HP 85640A RF tracking
generator. Use adjustment procedures after repairing the tracking generator, or if performance
test results fail specifications.

Safety Considerations

Warning Adjustments in this section are performed with power supplied to the
instrument and protective covers removed. There are voltages at many
g points in the instrument that can, if contacted, cause personal injury.
Be extremely careful. Adjustments should be performed only by trained
service personnel.

Power is still applied to this instrument with the LINE switch in the

OFF position. Before removing or installing any assembly or printed
circuit board, remove the instrument’s line-power cord. Capacitors inside
the instrument may still be charged, even if the instrament has been
disconnected from its source of supply. Use a nonmetallic adjustment tool
whenever possibie.

Note Before beginning the adjustment procedures, allow the instrument to warm up
% _ for at least five minutes (see General Specifications in Table 1-1).

Which Adjustment Should Be Performed?

Refer to Table 5-2 for the list of adjustment procedures you should perform after instrument
repairs or after performance test results fail specification,

Test Equipment

Refer to Table 4-1, “Recommended Test Equipment,” for a list of equipment needed to perform
these adjustment procedures. Any equipment that satisfies the critical specifications provided
in the table may be substituted for the preferred test equipment.
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Adjustable and Factory-Selected Components

Refer to Table 5-3 for a list of the adjustable components, organized by reference designator
and name. The table provides an adjustment description and lists the adjustment number for

each component.

Refer to Table 5-4 for information about the factory-selected component used in the tracking
generator. Factory-selected components are identified with an asterisk on the schematic

diagram.

Adjustment Tools

For adjustments requiring a nonmetallic tuning tool, refer to the equipment list in Chapter 4 for
the fiber tuning tool part number. Never try to force an adjustment control. This is especially
critical when tuning variable capacitors and slug-tuned inductors. Refer to Table 4-1 for any
other required service accessory part numbers.

Table 5-1. Adjustment Procedures and Equipment Used

Adjustment Adjustment Name Egquipment Used
Number

1 Power supply adjustments and checks Digital voltmeter

2 600 MHz level adjustment Host spectrum analyzer*

3 Power level adjustments Host spectrum analyzer*
Power sensor
Measuring receiver
Digital voltmeter
0.05 in. balldriver

4 Tracking oscillator range adjustment Microwave frequency counter

Host spectrum analyzer*
Non-metallic alignment tool

* A host spectrum analyzer can be any one of these models:
HP 8560A or HP 8560F spectrum analyzer (non-Option 002)
HP 8561A, HP 8561B or HP 8561E spectrum analyzer
HFP 85624 or HP 8562B spectrum analyzer
HP 8563A or HP 8563E spectrum analyzer
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Table 5-2, Post-Repair or Specification Failure Adjustment List

Assembly Changed Adjustment
or Repaired Perform adjustment(s) in the order listed Number
Al output attenuator Power level adjustments 3
AZ tracking generator assembly  Power level adjustments 3
Tracking oscillator range adjustment 4
A3 interface assembly 600 MHz level adjustment 2
Power level adjustments 3
Tracking oscillator range adjustments 4
A4 power supply assembly Power supply adjustments and checks 1
Ab line filter/switch assembly None N/A
Table 5-3. Adjustable Components
Reference Adjustment Adjustment
Designator Name Number Adjustment Description
+15V ADJ +15V ADJ 1 Adjusts the +15 V de supply voltage
—15V ADJ ~15V ADJ 1 Adjusts the —15 V de supply voltage
A2C3 TRACK OSC 4 Sets center frequency of tracking oscillator
A3R1 COR TRACK 4 Coarse adjustment of +TUNE voltage to
‘ tracking oscillator
A3R2 S + TGAIN 3 Adjusts gain of sweep-plus-tune voltage for
slope (flatness) compensation
A3R3 LVL OFFSET 3 Sets output level at —20 dBm setting
A3R4 LVL GAIN 3 Sets output level at —10 dBm setting

Table 5-4. Factory Selectable Component

Reference Adjustment
Designator Number Basis of Selection

A3U4 2 Sets 600 MHz level at A3J5 to —8 dBm +1 dB
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1. Power Supply Adjustments and Checks

Assembly Adjusted
Ad power supply

Related Performance Test
There is no related performance test for this adjustment.

| Description

The +15 V and —15 V supplies are adjusted. The adjustments are located on A4 power supply,
but the measurements are made on the A3 interface assembly. Other voitages on the interface
asserubly are also checked.

Caution The tracking generator assemblies are static sensitive. Perform this adjustment
procedure at a static-safe workstation. Refer to Figure 7-1 for an example of a
w static-safe workstation.

DIGITAL VOLTMETER

conoooaon g & ADAPTER
e CEmooaaR =
5 gzsssezose oo T
A e
TEST )
LEADS ) BNC CABLE
[z HOST
i BNC CABLE VOSPECTRUM
| ! ANALYZER
HP 856404 ! Lo swel
TRACKING GENZRATOR ] BLANK NG a.5Y/CGHz
{SHOWN N SERVICE POSITION) i
0.5v/GHz | HLANK ING .
FNPUT ENPUT m@Emo O }
(—'\ Y g WS O
o £ RRbae
CO0 © (?? Soe B
[l -
!:- i GOQOG}'@ on s o
300 Lo 18T Lo || eaL
MHz INPUT QUTPUT / oUTPUT
INPUT N
! SMA CABLE
K w228
BNC CABLE

Figure 5-1. Power Supply Adjusiments and Checks Setup
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1. Power Supply Adiustments and Checks

TP7 P8
A gﬁa
17 Lrpe
~LET
RO :
ersv 209 () |
—isv a0s(D)
Ad
Poggg gUPPLY —
UN HIELD
( ) —
60 k
‘00 QG
60
20 0
00
00 |0
B { f]
X 'l
& Ie Al
- ; INTEREACE
; ASSEMSLY
A1 /
ATTENUATOR
2
TRACK ING
GENERATOR
wk 230

Figure 5-2. Power Supply Adjustments and Test Point Locations
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1. Power Supply Adjustments and Checks

Equipment
Digital vOImetar . ... e, HP 3456A
Cables
T ot O e HP 34118A
Procedure
1. Set the HP 85640A LINE switch to OFF. Disconnect all cables from the tracking generator

and remove the cover assembly (refer to “Removing and Replacing the Instrument Cover”
in Chapter 7). Place the tracking generator in the service position illustrated in Figure 5-1.

Connect the negative test lead from the DVM to the negative end of A3C27. See
Figure 5-2. Connect the positive DVM test lead to the positive end of A3C27 (the end
labeled “+15V™),

Reconnect the tracking generator’s power cord and set the LINE swifch to ON.

4. Set the DVM controls as follows:

1 4 L0 DC VOLTS
RANGE Lot e e e ey 100 VOLTS

5. Locate +15V ADJ (see Figure 5-1). Adjust + 15V ADJ for a DVM reading of +15V +0.05 V.
6. Remove the positive test lead from the DVM from A3C27. Connect it to the negative end

10.

11.

of A3C28 (the end labeled “~15V”). See Figure 5-2.

. Locate —15V ADJ (see Figure 5-1). Adjust —15 V ADJ for a DVM reading of —15 V 20.05 V.

Connect the positive test lead from the DVM to the positive end of A3C2 (the end labeled
“4+5V7). See Figure 5-1. Check that the DVM reads +5V £0.2 V.

Connect the positive test lead from the DVM to A3TP6. Check that the DVM reads
+10.000 V £+0.030 V.

Connect the positive test lead from the DVM to A3TP7. Check that the DVM reads
—10.000 V +0.030 V.

Remove the DVM test leads.

5-6 Adjustment Procedures HP 856404 RF Fracking Generator Operation and Service Manual



2. 600 MHz Level Adjustment

2, 600 MHz Level Adjustment

Assembly Adjusted

A3 interface assembly

Related Performance Test
There is no related performance test for this adjustment.

Description

The A3U4 attenuator-pad value is selected to adjust the 600 MHz drive signal power level at
A3J5 to —8 dBm &1 dB. The host spectrum analyzer’'s CAL OUTPUT amplitude is checked first.

The level of undesired harmonics at A3J5 are also checked.

Caution The tracking generator assemblies are static-sensitive. Perform this adjustment
procedure at a static-safe workstation. Refer to Figure 7-1 for an example of a

# static-safe workstation.

122¢m BRC CASBLE

ADAPTER HOST
HP 838404 SPECTRUM

TRACKING GENERATOR ANALYZER
(SHOWN IN SERVICE POSITION)

|
H
iAZIS f
Y = oo o
( 5 Ss=zez|,
)
000 © | - =
s Lo v B e
L =OQC e oy Pom D

ENFUT BQ 1

ADAPTER

SMA CABLE CAL
QUTPUT

[ i pay M
300MHz L0 187 LO
INPUT IRPUT OUTFUT

62cm  BNC CABLE -
wk231

Figure 5-3. 600 MHz Level Adjustment Setup
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2. 600 MHz Level Adjustment

A3 INTERFACE ASSEMBLY
85640-60001
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Figure 5-4. Attenuator A3U4 Location

Equipment

Host spectrum analyzer

..... HP 8560A/E, HP 8561A/B/E, HP 8562A/B, HP 8563A/E

A3J5

w32

Cables

BNC, B2 eI (24 01 .ttt ettt ee e n e e 8120-1839
BNG, 122 e (48 M) . iiiii i et e e HP 10503A
Adapters

Type N (m) 10 BNC {f) ..ot ettt e in e 1250-1476
BN (D) 00 SMB (I oot e e e e e e e e 1250-1236

Procedure

1. Set the HP 85640A LINE switch to OFF. Disconnect all cables from the tracking generator
and remove the cover assembly (refer to “Removing and Replacing the Instrument Cover”
in Chapter 7). Place the tracking generator in the service position. See Figure 5-3.

2. Disconnect W5 from A3J5 (see Figure 5-4). Turn the tracking generator LINE switch ON.

3. Check the host spectrum analyzer’s CAL OUTPUT amplitude using the appropriate
performance test in the spectrum analyzer’s installation and verification manual. If the
amplitude does not meet the specification, correct the problem before continuing with this

procedure.

4. Connect the equipment as shown in Figure 5-3 with the 122 em BNC cable between the
host spectrum analyzer’s CAL OUTPUT and INPUT 509 connectors.
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10.

11.

. If the host spectram anal

- Press {[FREQUENCY

2, 600 MHz Level Adjustment

. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ ... it 300 Miz
L] 1 O A 300 MHz
S AN L e e 20 MHz

HP 8560A/E, HP 8561B/E, or HP 8563A/E, press

(PEAK SEARCH) (CAL)

If the host spectrum analyzer is an HP 8561A, HP 8562A, or HP 8562B, press

- Use the knob or step keys to adjust the displayed REF LEVEL ADJ # for a marker amplitude

reading of —10.00 dBm +0.17 dB.

Connect the 62 cm BNC cable between the host spectrum analyzer CAL QUTPUT and the
tracking generator 300 MHz INPUT. Connect the 122 cm BNC cable between A3J5 (using an
adapter) on the tracking generator and the INPUT 50Q on the spectrum analyzer.

600 (MHz) (PEAK SEARCH ) on the host spectrum analyzer
and record the marker amplitude reading below,

Initial 600 MHz amplitude: _________ dBm

Calculate the amount of difference in attenuation required to set the amplitude to ~8 dBm
as indicated below. Round the calculated value to the nearest whole number.

attenuation difference = initial 600 MHz amplitude + 8 dBm
Attenuation difference rounded): ___ _ dBm
If the attenuation difference (rounded) is < 1 dB, disconnect the BNC cable from A3J5

and reconnect W5 to A3J5; a new value of A3U4 need not be selected. If the attenuation
difference is greater than 1 dB, continue with this procedure,

Note The following steps should be performed only if the attenunation difference is
ﬁ greater than 41 dB.
12. Set the tracking generator LINE switch to OFF. Remove the top shield from the A3

interface assembly. See Figure 5-4. The bottom shield should remain in position. See
Figure 5-3. Locate A3U4 and note the HP part number (0955-0311, for exaruple) or the
manufacturer’s part number (MAT-4, for example). Refer to Table 5-5 to determine the
current attenuation value of A3U4. Record the value below.

Current attenuationvalue: _________ dB
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2. 600 MHz Level Adjustment

13. Calculate the desired attenuation value by adding the current attenuation value to the
attenuation difference.

desired attenuation = current atienuaiion value + attenuation difference

Desired attenuation: dB

14. Select a new value for pad A3U4 using Table 5-5, based on the desired attenuation
calculated above,

15. Replace the A8 interface assembly top shield. Set the LINE switch to ON.

16. On the host spectrum analyzer, press (FEAK SEARCH) |
. Use the step keys to set the spectrum analvzer to each of the center

frequencies listed in Table 5-6. At each frequency setting, press and record
the marker amplitude in Table 5-6 for the appropriate frequency. The marker amplitude
should be less than the specification listed.

17. Replace the BNC cable at A3J5 with the W5 cable.

Tablie 5-5. Attenuation Values of Pad A3U4

Attenunation
HP Part Number Manufacturer's Part Number* (dB)
0955-0308 MAT-1 1
0955-0309 . MAT-2 2
0955-0310 MAT-3 3
0955-0311 MAT-4 4
0955-0312 MAT-5 5
0955-0313 MAT-6 6
0055-0314 MAT-T 7

*These manufacturer’s part numbers are for Mini Circuits Lab, Inc. parts.
Part numbers for other manufacturers’ paris may be different.
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2. 600 MHz Level Adjustment
Table 5-6. Harmonic and Subharmonic Levels

Frequency | Marker Amplitude | Specification
(MHz) (dBc) (dBc)
300 -25
800 ~25
1200 -10
1500 -25
1800 —10
2100 -25
2400 -10
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3. Power Level Adjustments

Assembly Adjusted
A8 interface assembly

Related Performance Test
Level flatness

Description

The OUTPUT LEVEL vernier is set to —4 dBm and the voltage at the vernier control’s wiper is
checked for +2.5 V (the electrical center of the control}. If necessary, the vernier control knob
is reset. The gain and offset of the power level control circuitry is adjusted to yield —~10 dBm at
the 0 dBm vernier setting and -20 dBm at the —10 dBm vernier setting (the OUTPUT LEVEL
attenuator is set to —10 dB).

The sweep-plus-tune gain {S+T GAIN) is adjusted for the same amplitude at 2.9 GHz as at
300 Mitz.

Caution The tracking generator assemblies are static sensitive. Perform this adjustment
procedure at a static-safe workstation. Refer to Figure 7-1 for an example of a
ﬂ static-safe workstation.

DIGITAL VOLTMETER

ADAPTER
Cod EE 2B 53505 O]
-0 T ot .
R BNC CABLE
— HOST
BNC CABLE A\ SPECTRUM
( % ANALYZER
{ Lo swPl
HE B5840A BLANK ING Lo0.5V/GHy

TRACK ING GENERATOR

(SHOWN 1N SERVICE POSITION})  TP4 | o gv/GHz BLANK ING
TNPUY g (NPUT
¥
; =]
O O O/ @ O ﬂgg
::OQOQ .3 pp gmm
RF | 300 Lo 15T LQ CAL
QUTPUT | MH2 INPYUT OUTPUT ouTRYT
NPUT
SMA CABLE

\

BNC CABLE
POWER SENSOR
MEASURING RECE!VER

ECEEE] S ppRo
spass 00008 R onuo 8 ./
-] = Onan
o 0 O veeeem o oR00 O SENSOR wk233

Figure 5-5. Power Level Adjustment Setup
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3. Power Level Adjustments

RZ R4 R3
S+T GAIN LVL GAIN LVL OFFSET
= OF @a a@a;j @@a JE v
st ]
Trat TS Lrpg mn SN
e E e o
P
= "
[£{159]
wkZ34
Figure 5-6. Power Level Adjustment and Test Point Locations
Equipment
Host spectrum analyzer .. HP 8560A/E, HP 8561A/B/E, HP 8562A/B, or HP 8563A/E
M S U N g TR VT .. ittt ettt e e e s HP 8802A
POWeT SEMSOT .\ e e HP 848Z2A
Digital vOItmMe T .. . e e e e HP 3456A
Ball driver, 005 00 ... o e HP 8710-1199
Cables
Type N, 62 Cm (24 1) ... HP 11500B/C
BNC, 62 em (24N} (3 required) ... e e HP 8120-1839
SMA B2 e (20 N oo e e HP 5061-9038
Test }ead 4 R HP 34118A
Procedure

1. Remove the tracking generator cover (refer to “Removing and Replacing the Instrument
Cover” in Chapter 7). Connect the equipment as shown in Figure 5-5 with the Type N
cable connected between the tracking generator RF OUTPUT and the host spectrum
analyzer INPUT 50£ connectors. Set the LINE switch to ON.

2. Connect the positive DVM test lead to A3TP4 and the negative DVM test lead to the
negative side of A3C27. Refer to Figure 5-6.

3. Set the OUTPUT LEVEL attenuator to —10 dB and the QUTPUT LEVEL vernier to —4 dBm.
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3. Power Level Adinstments

Note The QUTPUT LEVEL vernier is prone to parallax error. To minirmize parallax
' when setting the knob, view the pointer and the scale marking directly from
% the front of the instrument panel. The ridges on the knob are also useful for

properly aligning the pointer with the scale marking.

4. Set the DVM controls as follows:

FUNCTION o i e i ittt i it anacaaans DG VOLTS
RANGE it ittt ettt e s 10V

5. If the DVM reads +2.5 V 0.1 V, continue at step 8. Otherwise, continue to step 6.

6. Loogsen the set-screws that secure the QUTPUT LEVEL vernier knob to the vernier control
shaft. Remove the vernier knob.

7. Adjust the shaft for a DVM reading of +2.5 V 0.1 V. Without moving the position of the
control shaft, replace the vernier controi knob with the pointer set to —4 dBm. Repeat
step b.

8. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ .. i et st saiananiii e 300 MHz
] 372 O 0Hz
RE S BW L i i e et e e i s 300 Hz
LG Lot e e e e e e SINGLE

‘ QA/E, HP 8561B/E, or HP 8563A/E, press

10. Adjust TRACKING ADJUST to display a maximum signal level on the host spectrum
analyzer screen,

11. Zero and calibrate the measuring receiver and power sensor. Enter the power sensor’s
300 MHz Cal Factor into the measuring receiver.

12, Disconnect the Type N cable from the tracking generator RF OUTPUT and connect the
power sensor to the RF QUTPUT.

13. Set the OUTPUT LEVEL vernier to —10 dBm. Adjust A3R3 LVL OFFSET for a —-20 dBm
+0.2 dB reading on the measuring receiver.

14. Set the OUTPUT LEVEL vernier to 0 dBm. Adjust A3R4 LVL GAIN for a —10 dBm 0.2 dB
reading on the measuring receiver.

15. Repeat steps 13 and 14 until the power level at each vernier setting is within tolerance.

16. Set the OUTPUT LEVEL vernier for a —10 dBm #0.05 dB reading on the measuring
receiver.

17. Set the host spectrum analyzer to 2.9 GHz.

18. Enter the power sensor’s 3 GHz Cal Factor into the measuring receiver.

19. Adjust A3R2 S+ T GAIN for a —10 dBm 4-0.2 dB reading on the measuring receiver.
20. Disconnect the DVM test leads from A3TP4 and A3C27.
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4. Tracking Oscillator Range Adjustments

4. Tracking Oscillator Range Adjustments

Assemblies Adjusted

A2 tracking generator assembly
A3 interface assembly

Related Performance Test
Tracking adjustment range

Description

The centering of the tracking oscillator range is adjusted in the factory to ensure that the
tracking adjustment works properly. Over a period of 5 years, however, the center frequency
of the tracking osciilator range may drift outside of acceptable limits. These limits are tested
with the tracking adjustment range performance test in Chapter 4 of this manual. Perform this
adjustment only if the tracking adjustment range performance test has failed.

This adjustment centers the tracking oscillator range. Typically, performing the fine adjustment
on the A3 interface assembly is sufficient. In some cases, however, adjusting the A2 tracking
generator coarse adjustment is necessary. The coarse adjustment, A2C3, is rated for a
maximum of 10 adjustment cycles. Because of this limitation, adjust A2C3 only when
absolutely necessary.

Caution The tracking generator assemblies are static-sensitive. Perform this adjustment
procedure at a static-safe workstation. Refer to Figure 7-1 for an example of a
ﬂ static-safe workstation.

BNC CABLE

HOST

4 ENC CABLE ) SPECTRUM

HP BS640A Is ! ANALYZER
TRACK ING GENERATOR Lo swel
{SHOWN IN SERVICE PGSET!ON) BiLANK ING E D.SV/GHZ

Bl ANKING

INPUT '! INFUT
M1 CROWAVE =
FREQUENGCY COUNTER

™ [eoti]

0.5V/GHz

]
aomme

% coomoa i
BEtImm
Ll mpmoo
Lz} ooo o
O W

o
[ Rolly] nam

2000y
BF QUTPUT | 300 Lo 15T 10 | | cAL
MHz INPUT QUTPUT LouTPUT
INPUT SMA CABLE E

10Hz 7O
S500MMz
{NPUT

ADAPTER

BNC CABLE

BNC CABLE J Wk 23S

Figure 5-7. Tracking Oscillator Range Adjustment
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4, Tracking Osciliator Range Adjustments

R1 COR TRACK

0 G A3 INTERF"ACE ASSEMBLY 85840-60001 /T
O S a1 0
00 ﬁ )
:ﬁj gmﬁzﬂrm | ) 14
0000 HE r ﬂ 0
0.0 P 0
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Figure 5-8. Fracking Oscillator Range Adjustment Locations

Equipment
Host spectrum analyzer ...HP 8560A/E, HP 8561A/B/E, HP 8562A/B or HP 8563A/E
MiCToOWwave IrequenCy COUMLOT ...ttt et ittt ea e eneaaenannnns HP 5343A
Alignment tool, nonmetallic ...... ... . .. . 8710-0033
Cables '
BNC, 122 cma (48 1in) (2regquired) ... ... i e HP 10503A
BNC, 62 cm (24 In) (B required) ..o 8120-1839
SMA, B2 em (20 0] .o oot e 5061-9038
Adapter
Type Nm)toBNC(f) ...t et 1250-1476
Procedure

1. Remove the cover from the tracking generator (refer to “Removing and Replacing the
Instrument Cover” in Chapter 7). Connect the equipment as shown in Figure 5-7. Also
connect a BNC cable between the frequency counter FREQ STD QUT and the host
spectrum analyzer 10 MHz REF IN/OUT. Set the tracking generator LINE switch to ON and
allow it to warm up for at least 10 minutes.

2. Press on the host spectrum analyzer and set the controls as follows:

CENTER FREQ ...t i e e e e e e 300 MHz
SPAN ..., e e eua e, e 0 Hz
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4.

5.

4. Tracking Oscillator Range Adjustments

zer is an HP 8561A, HP 85624, or HP 8562B, press
If the host spectrum analyzer is an HP 8560A/E, HP 8561B/E, or HP 8563A/E, press

Fine Adjustment

Set the microwave frequency counter controls as follows:

SAMPLE RATE ... ittt e eeeaennns FULLY Counterclockwise
B0 L MO SWIECh ... e, 508
10Hz—-500MHz/500MHz—26.5 GHz Switch ... ..o i, 10Hz-500MHz

Offset the counter’s displayed frequency by 300 MHz by pressing 300

Note Pressing toggles between offset and normal modes.

10.

11.

12.

13.
14,

15.

. Rotate the TRACKING ADJUST control fully counterclockwise. Note the frequency counter

reading.

. Rotate the TRACKING ADJUST control fully clockwise.
. Access A3R1 COR TRACK through the right-hand side of the chassis (see Figure 5-8). Adjust

A3R1 COR TRACK for a counter reading equal to the absolute value of the frequency noted
in step six above £100 Hz.

. Repeat steps six through eight at least once more until the absolute values of the counter

readings with the TRACKING ADJUST control fully clockwise and fully counterclockwise
are within 500 Hz of each other. If the absolute values of the counter readings cannot be
set to within 500 Hz of each other, continue with step 11 to check the absolute tracking
range. It is acceptable for the absolute values of the counter readings to not be within
500 Hz of each other as long as the tracking generator has sufficient absolute tracking
range.

Press on the counter. The counter should display a frequency of approximately
300 MHz.

Rotate the TRACKING ADJUST fully counterclockwise. The frequency counter should read
less than 299.993 MHz. If the frequency counter reads greater than 299.993 MHz, perform
the Coarse Adjustment,

Rotate the TRACKING ADJUST fully clockwise. The frequency counter should read greater
than 300.007 MHz. If the frequency counter reads less than 300.007 MHz, perform the
Coarse Adjustment.

Coarse Adjustment

Remove the dust-cap screw used to seal the tracking oscillator adjustment. See Figure 5-7.

Rotate A3R1 COR TRACK fully clockwise. Rotate A3R1 COR TRACK three turns
counterclockwise.

Rotate the TRACKING ADJUST control fully clockwise. Record the frequency counter
reading in Table 5-7 as F'1.
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16. Rotate the TRACKING ADJUST control fully counterclockwise. Record the frequency

counter reading in Table 5-7 as F2.

17. Calculate FegnTer as shown below and record the result in Table 5-7.

Fepnrer = (F1 + F2) /2

18. Set TRACKING ADJUST for a frequency counter reading of Fopnrer £100 Hz,

Note The coarse adjustment, A2(C3, is rated for a maximum of 10 adjustment cycles.
ﬁ Because of this limitation, adjust A2C3 only when absolutely necessary.

19. Adjust A2C3 until the frequency counter reads 300 MHz 500 Hz.
20. Repeat steps 15 through 19 at least once more unti! no further adjustment of A2C3 is

necessary.

21. Set the tracking generator LINE switch to OFF. Replace A2 dust- cap screw.

22. Repeat the fine adjustment procedure, steps four through 12.

Table 5-7. Tracking Oscillater Range Centering

F1 (MHz)

F2 (MHz) Feenter (MHz)
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Assembly Replaceable Parts

What You’ll Find in This Chapter

The replaceable parts and assemblies of the HP 85640A tracking generator are listed in
tables, some with accompanying illustrations, in this chapter. Rebuilt-exchange assembly part
numbers are included here as well. Refer to Chapter 7 for replacement procedures and the
rebuilt-exchange assembly procedure.
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Major Assembly and Cable Locations

Description HP Part Ch
Number

Al attenuator, 70 dB w/blocking capacitor 5086-7845 2
A2 tracking generator 5086-7879 2
Rebuilt A2, exchange required 5086-6879 0
A3 interface assemnbly 85640-60001 5
A4 power supply assembly 85640-60006 0
A4W1 cable assembly, power supply primary 85640-60004 8
A4W?2 cable assembly, power supply to interface 85640-60003 7
A5 line filter/switch assembly 5062-4853 6
AbBW1 cable assembly, ASFL1 to A4W1 (p/o Ab) N/A
ABW2 cable assembly, line switch {p/o AB) N/A
ASW3 cable assembly, grounding 5062-1903 1
ABW2S1 switch DPST 3101-2905 7
AT1 500 terminator 1810-0118 1
W1 cable assembly, front panel controls 85640-60002 6
W2 cable assembly, tracking generator drive 8120-4157 0
W3 cable assembly, EXT ALC input 08560-60001 6
W4 cable assembly, 300 MHz input 85640-60008 2
W5 cable assembly, 600 MHz input 85640-60007 1
W6 cable assembly, blanking input 85640-60009 3
W7 cable assembly, 0.5V/GHz input 85640-60010 6
W8 cable assembly, LO input to TG 85640-20004 4
W9 cable assemnbly, ATTEN to RF output 08560-20002 2
W10 cable assembly, TG to ATTEN 08560-20003 3
Power supply cover 5002-0611 0

6-2 Assembly Beplaceable Parts
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Figure 6-1. Major Assemblies and Cable Locations
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Mechanical Replaceable Parts

Table 6-1. Part Numbers for Figure 6-2

Ttem Description HP Part Ch
Number
1 WI1DS1 LED GRN BAR 0.56 MCD (p/o W1) 85640-40004 6
2 Bumper (4 per) 5041-8928 0
3 Screw 3.0 mmx 6 mm panhead 0515-1146 0
4 Front dress panel 85640-00001 9
5 Front frame 5021-8693 4
6 W1DS2 LED RED 1 MCD (p/oc W1) 1990-0486 6
7 Lock-washer 0.384-in ID 2180-0022 1
8 Hex nut 3/8x32 mm 2950-0001 8
9 Knob, round .75 jade gray 0370-3215 0
10 | Set screw .1256-in 3030-0007 B
11 Bulkhead connector, type N () 1250G-2191 6
12 [Hex nut 15/32x32 mm 0590-1251 6
13 | W4 cable assembly 300 MHz IN 85640-60008 5
14 Not assigned
15 |Hex nut 3/8x 32 mm 2850-0001 8
16 |Lock-washer .814-in ID 2190-0033 4
17 | Adapter SMA(D) to SMA(T) 1250-1666 8
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Figure 6-2. Mechanical Replaceable Parts (1 of 2)
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Part Numbers for Figure 6-3

Item Description HP Part CD
Number

18 |Secrew 4.0x10 mm panhead 0515-1069 6
19 i Screw 3.0x8 mm panhead 0515-1079 8
20 |[Screw 4.0x8 mm flathead 0515-1367 7
21 | Screw 3.0x12 mm panhead 0515-1552 2
22 | RTI gasket {front) (3 feet required) 8160-0662 8
23 | Screw 3.0x6 mm panhead 0515-1146 0
24 | AT1 50Q termination 1810-0118 1
25 | Nut with lock-washer 4 mm (535-0082 3
26 |Screw 4-40 .312-in panhead 2200-0105 4
27 |Set screw .125-in, 4-40 3030-0007 5
28 | Attenuator-knob shaft adapter 5021-8695 ]
29 | Attenuator bracket 5002-0603 0
30 | Shield screws (2 center) 2.5x 16 mm panhead 0515-0951 3

Shield screws (4 outer) 2.5x 14 mm panhead 1390-0745 8
31 jLock-washer 2.5 mm ID 2180-0583 9
32 {O-ring 0.07G-in ID 0905-0375 2
33 |Screw 3.0x8 mm flathead 0515-1459 8
34 |Screw 3.0x6 mm panhead 0515-1146 0
35 |Hook and loop fastener 0510-1303 1
36 |Screw 3.0x8 mm panhead 0515-1079 8
37 |Screw 3.0x8 mm flathead 0515-1459 8
38 |Screw 4.0x8 mm flathead 0515-1367 7
39 |Hex nut with lock-washer 4 mm 0535-0082 3
40 | Screw 3.0x10 mm flathead 0515-1460 1
41 |Flat-washer 2.5 mm ID 3050-0890 6
42 |Screw 2.5x8 mm panhead 0515-1548 6
43 | Hex nut 3/8x32 mm 2650-0001 8
44 | Connector insulator 5040-0345 7
45 | Connector BNC{f) 1250-0186 5
46 |Hex nut 15/32x32 mm 2950-0035 8
47 | Rear dress panel £5640-00002 0
48 |Screw 4.0x8 mm flathead 0515-1367 7
49 | RFI gasket (rear) (3 feet required) 8160-0662 8
50 |Rear frame 5021-8694 5
51 |O-ring .101-in ID 0900-0010 2
52 |Center deck 5002-0602 9
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Figure 6-3. Mechanical Replaceable Parts (2 of 2)
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