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WARRANTY

The WILTRON product(s) listed on the title page is (are) warranted against defects in materials
and workmanship for one year from the date of shipment, except for YIG-tuned oscillators, which
are warranted for two years.

WILTRON’s obligation covers repairing or replacing products which prove to be defective during
the warranty period. Buyers shall prepay transportation charges for equipment returned to
WILTRON for warranty repairs. Obligation is limited to the original purchaser. WILTRON is not
liable for consequential damages.

LIMITATION OF WARRANTY

The foregoing warranty does not apply to WILTRON connectors that have failed due to normal
wear. Also, the warranty does not apply to defects resulting from improper or inadequate
maintenance by the Buyer, unauthorized modification or misuse, or operation outside of the
environmental specifications of the product. No other warranty is expressed or implied, and the
remedies provided herein are the Buyer’s sole and exclusive remedies.

NOTICE

WILTRON Company has prepared this manual for use by WILTRON Company personnel and
customers as a guide for the proper installation, operation and maintenance of WILTRON
Company equipment and computer programs. The drawings, specifications, and information
contained herein are the property of WILTRON Company, and any unauthorized use or disclosure
of these drawings, specifications, and information is prohibited; they shall not be reproduced,
copied, or used in whole or in part as the basis for manufacture or sale of the equipment or
software programs without the prior written consent of WILTRON Company.
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2. Replacement pages are provided for all changes. The black bar or bars in the margins of the replacement
page show the area in which the changes were made.

CHANGE 1, September 92 (A14 PCB)
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MANUAL CONTENTS

Chapter 1 - General Information

Chapter 1 provides general information about the sweep gener-
ator and a list of performance specifications.

Chapter 2 - Functional Description

Chapter 2 provides functional description at both a general and
detailed level.

Chapter 3 - Troubleshooting

Chapter 3 provides troubleshooting to the major assembly level.

Chapter 4 - Maintenance Procedures

Chapter 4 provides remove and replace procedures for major
assemblies and other maintenance-significant parts.

Chapter 5 - Performance Tests

Chapter 5 provides tests for verifying that the sweep generator
meets guaranteed performance specifications.

Chapter 6 - Adjustments

Chapter 6 provides adjustment procedures for major assemblies.

Appendix 1 — Parts Lists

Appendix 1 provides parts lists for major assemblies.

Appendix 2 — Service Drawings

Appendix 2 provides parts locator drawings and schematics for
circuit card assemblies.
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CHAPTER 1
GENERAL INFORMATION

1-1. SCOPE OF MANUAL

This is the maintenance manual for the 66XXB Programmable Sweep Generator, hereafter called “sweep
generator.” This manual provides general information, functional description, troubleshooting, maintenance
(remove and replace) procedures, performance test, and adjustments for all 66XXB models. This manual
supports maintenance of the sweep generator to the major-subassembly level. Parts lists data and service
drawings (schematics and parts locators), which are located in Appendixes 1 and 2, are provided for reference
purposes.

1-2. INTRODUCTION

Chapter 1 provides product description; equipment characteristics, capabilities, features; option information;
and performance specifications. It also includes a listing of recommended test equipment for maintaining the
sweep generator.

1-3. DESCRIPTION

The sweep generator is a microprocessor-based source of RF and microwave energy. It uses from one to four
YIG-tuned oscillators to cover one or more frequency bands within a range of 10 MHz to 60 GHz. The sweep
generator is capable of producing both broad (full range) and narrow band sweeps, along with discrete CW
frequencies, across its entire range. It is fully controllable locally from the front panel or remotely (except for
power on/off) via the IEEE-488 bus (GPIB).

1-4. IDENTIFICATION NUMBER

All WILTRON instruments are assigned a unique six-digit ID number. The ID number is imprinted on a decal
that is affixed to the rear panel of the unit. In any correspondence with WILTRON Customer Service, please
include the correct serial number, along with the specific instrument model number.

1-5. OPTIONS

a. Rack Mounting, Option 1: Unit supplied with mounting ears and chassis track slide (90° tilt)
installed.

b. Attenuator, Option 2A: Adds 10 dB step attenuator with 70 dB range for models having high-end
frequency <20 GHz. Output power is selected on keypad or control knob directly in dBm over an 82 dB
range.

c. Attenuator, Option 2B: Adds 10 dB step attenuator with 70 dB range for models having high-end
frequency of 26.5 GHz. Output power is selected on keypad or control knob directly in dBm over an
82 dB range.

d. Attenuator, Option 2C: Adds 10 dB step attenuator with 70 dB range for models having high-end
frequency of 40 GHz. Output power is selected on keypad or control knob directly in dBm over an
82 dB range.

e. Rear Panel RF Output, Option 9: Option 9S adds an SMA female and Option 9N adds a Type N
female rear panel RF output connector and deletes the front panel RF connector. This degrades output
power (typically 1 dB at 20 GHz), source SWR (typically 2 at >8 GHz), and power variation. Not
available on units with upper frequency above 26.5 GHz.

f. Auxiliary Rear Panel RF Connector, Option 10: Adds SMA female connector to rear panel, providing
an attenuated (approximately —15 to —25 dBm) sample of the reduced RF output signal (typically
1.5 dB <20 GHz; 2 dB >20 GHz). Not available on models with upper frequency limit above 26.5 GHz.

66XXB MM 1-3



EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES 1 GENERAL INFORMATION

External Square Wave Input, Option 11: Adds rear-panel BNC connector for externally applied TTL-
compatible signal that modulates RF at rates from dc to 50 kHz. On/Off ratio, typically 40 dB.
Maximum input, +20 volts. Accommodates +6V square wave. Option for 6610B, 6616B, 6619B,
6619B-40, 6620B, 6624B, 6627B, 6628B, 6628B-50, 6630B, 6630B-50, 6631B, 6632B, 6636B, 6640B,
6640B-10, and 6672B. Standard on all others.

Auxiliary Rear Panel RF Connector, Option 12A: Adds SMA female connector to rear panel for mod-
els having frequency range between 2 and 20 GHz. Option provides an RF sample that is
approximately 10 dB below output power.

Auxiliary Rear Panel RF Connector, Option 12B: Adds SMA female connector to rear panel for mod-
els having frequency range between 2 and 26.5 GHz. Option provides an RF sample that is
approximately 10 dB below output power.

Frequency Counter Interface, Option 13: Adds rear panel BNC connector to provide interface with HP
5343A counter for counting marker frequencies.

Model 360B VNA Compatability, Option 14: Adds side cover weldments, special bottom cover, and
intelligent interface to allow WILTRON 360 or 360B Vector Network Analyzer to control the 66XXB
as an RF source.

1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

a.

Characteristics.

Sweep frequency or continuous wave operation over the full band

Five front-panel or GPIB selectable sweep-frequency ranges: Full, F1-Fg, M1-M2, AF CF, AF M1
Fine-frequency adjustments (Frequency Vernier operation) in CW and AF sweep modes

Three sweep triggering modes: Auto, Line, and External

Capabilities and Features.

Eight frequency markers: M1 thru M8

Three marker display modes: Video, RF, Intensity

Alternately sweeps between two sets of front panel sweep parameters, such as Full and F1-F2
Sweeps power over an up-to-15 dB range

Retains front panel control settings in nonvolatile memory for up to 10 years. Whenever the instru-
ment is turned on, it comes on line having the same control settings and values as when turned off
last.

1-7. EQUIPMENT DATA

1-4

a.

Weights and Dimensions.

Weight . . . . . . e 32 1b (14.5 kg)
Height . . . . . . . . e 5.25 in. (133 mm)
Width . . . . e 17 in. (432 mm)
Depth . . . . . . e 18.75 in. (476 mm)
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1 GENERAL INFORMATION

EQUIPMENT DATA
b. Power Requirements.
Voltage . . . . . . . . e 115/230V +20%
Frequency . . . . . . . . . e e e 48 to 400 Hz
Input Power . . . . . . . .. e 250 VA maximum
Fuses(2) . . . . . .. . 4 Amp SB, 115/230 Vac operation
c. Environmental.
Operating temperature range . . . . . . . . . . . . . . .. e 0 to +55°C
Storage temperature range . . . . . . . .. .. ... e e e e e —40 to +70°C

Relative humidity

Operating altitude

Storage altitude . . . .. .. .. .. .. ... ... e

d. Performance. See Figure 1-2.

1-8. RECOMMENDED TEST EQUIPMENT

Table 1-1 provides a listing of recommended equipment for test and maintenance.

66XXB MM
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RECOMMENDED TEST EQUIPMENT

1 GENERAL INFORMATION

Table 1-1.

Recommended Test Equipment List

Instrument

Critical Specifications

Recommended Manufacturer

Digital Multimeter

DC Volts: 0.05% to 30V
0.002% to 10V
5%, digit resolution

Keithley Model 191

Oscilloscope

Bandwidth: DC to 150 MHz
Vertical Sensitivity: 1 mV/division
Horizontal Sensitivity: 50 ns/division

Tektronix Inc.
Model 2445

Frequency Counter

Frequency Range: 0.01 to 60 GHz
Input Impedance: 50Q
Resolution: 1 Hz

External Time Base Input

EIP Microwave Inc.,

Model 548A, with External Mixers:
Option 91 (26.5 to 40 GHz)
Option 92 (40 to 60 GHz

Power Meter

Frequency Range: 0.01 to 40 GHz
Measurement capability: +13 dBm

Hewlett-Packard
Model 436A

Power Sensor

Frequency Range: 0.05 to 40 GHz
Power Range: —30 to +20 dBm (1pW to
100 mWw)

Hewlett-Packard
Model 8487A

Spectrum Analyzer with
Diplexer and External
Mixer

Frequency Range: 0.01 to 60 GHz
Resolution Bandwidth: 10 Hz

Tektronix Model 494

with External Mixers
WMA490K (18 to 26.5 GHz)
WMA490A (26.5 to 40 GHz)
WM490U (40 to 60 GHz)

Diplexer PN: 015-3085-00

Modulation Meter

Bandwidth: 15 kHz
Sensitivity: =60 dB

Marconi TF2304

True RM Voltmeter

Bandwidth: 10 kHz
Sensitivity: =60 dB

Fluke 8921A

Adjustable AC Line
Transformer (Variac)

Line Voltage: 100/120V

Line Voltage: 220/240V

General Radio W5MTB

General Radio W10HM73

RF Detector

Frequency Range: DC to 40 GHz

WILTRON 70KC50

RF Detector

Frequency Range: 18 to 40 GHz

HP R422A

Waveguide Attenuator

Frequency Range: 18 to 40 GHz
Attenuation: 20 dB

HP R382A and K382A

Directional Coupler Frequency Range: 18 to 40 GHz HP R752C
Power Supply 0-5 vdc HP 6281
Waveguide Section 40 to 60 GHz Baytron Co., Inc.
PN: 3-R-69.Q
Waveguide Transitions 40 to 60 GHz Baytron Co., Inc.

(2ea) PN: 3-28-669/19
Adapter K-female to WR-28 Waveguide WILTRON WR28KF
Controller GPIB (IEEE-488) Configured HP85A or 85B
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1 GENERAL INFORMATION

PERFORMANCE SPECIFICATIONS

Output Power (25 °c tSOC) Power Level Accuracy Leveled Power Variation Signal Purity @ Rated Power Frequency Accuracy 0 Frequency Stability
With
Internally With With Attenuator Frequency Source SWR Sweep With 10 dB With
Frequency Leveled Opt. 2, 70 dB Opt. 2, 70 dB Accuracy With Opt. 2,70dB Source SWR With Non- Residual Mode With Power Level 3:1 Load
Range Maximum Attenuator Leveled Attenuator Per Step Frequency Attenuator (Leveled Opt.,270dB Harmonics Harmonics FmO Cw Mode <50 MHz Temper%ture Change SWR
Model (GHz) (mw) (mw) (dB) (dB) Add (dB) (dB) (dB) Power) Attenuator (dBc) (dBc) (kHz peak) (MHz) (MHz) (MHz/"C) (kHz) (kHz)
6609B >20 >17.8 <-30
66098-50 0.01t0 2 250 oans +0.6 +0.8 +0.3 +0.3 +0.8 13 15 <20 <40 <7 +5 +10 *1 +100 +100
6610B 1to2 >20 >17.8 +1 +15 +0.4 +0.3 +0.5 13 15 <300 <-60 <7 +10 +15 +0.5 +500 +300
6616B 1.7t04.3 >10 >7.8 +1 +1.5 +0.4 +0.4 +0.7 12 15 ::;g E;gig ggg <-60 <7 +10 +15 +0.5 +500 +300
6617B >10 >7.9 <-30 (£2 GH2)
<40 (>2 GHz) <-40 (<2 GHz) #1 (<2 GH2)
6617B-40 0.01to8 >40 >31.6 +0.9 +1 +0.4 +0.5 +1 15 15 <20 (€2 GH2) <60 (>2 GHz) <7 +5 +10 +0.5 (>2 GH2) +100 +100
<-25 (>2 GHz)
6619B >10 >7.9 <-40
6619B-40 2t08 >40 >31.6 +1 +15 +0.4 +0.4 +0.9 15 15 <-25 <-60 <7 +10 +15 +0.5 +100 +100
6620B 3.6106.5 >20 >15.6 +1 +15 +0.4 (0.03 dtglgo MHZ) +0.8 15 15 <-40 <-60 <7 +10 +15 +0.5 +500 +300
6621B >10 >7.4 1.5 (<8 GHz) <-40
6621B-40 2t012.4 >40 5295 1 +1.5 0.4 0.5 +1.4 15 1.6 (8-12.4 GHz) <25 <-60 <10 +10 +15 +0.5 +500 +300
6622B >10 >7.4 <-30 (22 GH2)
<-40 (>2 GHz) <-40 (£2 GHz) <7 (<8 GHz) +1 (<2 GHz)
6622840 0.01t0 12.4 540 520.5 #1 +15 +0.4 +0.5 +1.4 15 15 <20 (<2 GH2) <60 (>2 GH2) <10 (>8 GH2) +10 +15 05 (52 GHz) +500 +300
<-25 (>2 GHz)
6624B 4t08 >10 >7.8 +1 +1. +0.4 +0.9 15 15 <300 <-60 <7 +10 +15 +0.5 +500 +300
6627B 591t09.0 >10 >7.8 +1 + + +0.3 +0.8 15 18 <-40 <-60 <10 +10 +15 +0.5 +500 +300
6628B >10 >7.4 <-40
6628B-50 8t012.4 550 >37.2 +1 +15 +0.4 +0.4 +0.9 15 18 <25 <-60 <10 +10 +15 +0.5 +500 +300
6629B >10 >6.6 1.6 (<12.4 GHz) <-40
6629B-40 81020 >40 >26.3 +1 +1.5 +0.4 +0.5 +1.5 15 1.8(>12.4 GHz) <25 <-60 <10 +10 +15 +0.5 +500 +300
6630B >10 >6.6 <-32
6630B-50 12.4t0 20 >50 >33.9 +1 +15 +0.4 +0.5 +1 15 18 <25 <-60 <10 +10 +15 +0.5 +500 +300
6631B 10to 15.5 >10 >7 +1 +1.5 +0.4 +0.9 15 18 <-40 <-60 <10 +10 +15 +0.5 +500 +300
6632B 17to 22 >5 >3.2 +1 +3 + +0.8 +2.3 17 2 <-40 <-60 <10 +15 +25 +1 +500 +300
66358 >10 >6.6 1.5 (<8 GHz)
21018 +1 +15 +0.4 0.5 +15 15 1.6 (8-12.4 GHz) :__;g <-60 :170((288%'?_'22)) +10 +15 +05 +500 +300
6635B-40 >40 >26.3 1.8 (>12.4 GHz)
6636B 1810 26.5 >3.1 >1.2 +1 +3 +0.7 +1 +2.5 17 2 <-40 <-60 <30 +15 +25 +2 +500 +300
6637B >10 >6.6 1.7 (=12.4 GHz) <-40 <7 (<8 GHz)
6637B-40 21020 40 >26.3 +1 +1.5 +0.4 +0.5 +1.5 15 2 (>12.4 GHz) <25 <-60 <10 (>8 GHz) +10 +15 +0.5 +500 +300
6640B >10 N/A N/A N/A N/A N/A N/A N/A
6640B-10 26.51t0 40 10 >5 +1 22 +1 +1 42 20 N/A <300 <60 <40 £20 +30 *2 +500 +300
6645B >10 >6.6 1.5 (<8 GHz) <-30 (22 GH2)
Py <-40 (>2 GHz) <-40 (£2 GHz) <7 (<8 GHz) +1 (<2 GH2)
6645B-40 0011018 >40 >26.3 t L5 04 0.6 5 15 11‘68(21122;‘4;?:)) <20 (<2 GH2) <60 (>2 GHz) <10 (>8 GHz) 10 s 0.5 (>2 GHz) 500 300
: : <-25 (>2 GHz)
<-30 (<2 GH2)
6647B >10 >6.6
1.7 (<12.4 GHz) <—40 (>2 GHz) <-40 (<2 GHz) <7 (<8 GHz) #1 (<2 GH2)
0.01to 20 +! +1. +0.. +0. +1. 15 + + + +
6647840 0 %63 1 15 0.4 06 15 2(>12.4 GHy) <-20 (€2 GH2) <60 (>2 GH2) <10 (>8 GH2) 10 15 0.5 (>2 GH2) 500 300
: <-25 (>2 GHz)
<7 (<8 GHz)
>10 (<18 GHz) >5 (<18 GHz) 1.5 (<18 GHz) 1.7 (<12.4 GHz) N
6653B 210 26.5 5 (>18 GHz) >2 (>18 GH2) +1.5 +2.0 +0.7 +1.0 +15 1.7 (>18 GHz) 2 (>12.4 GHz) <40 <-60 <10 (8-18 GHz) +20 +30 +1 +500 +300
<15 (>18 GHz)
<7 (<8 GHz)
>10 (<18 GHz) >5 (<18 GHz2) 1.5 (<18 GH2) 1.7 (£12.4 GHz) <-30 (<2 GHz) <40 (€2 GHz) _ +1 (<2 GHz)
66598 0.01t026.5 >5 (>18 GHz) >2 (>18 GHz) L5 20 07 1.0 15 1.7 (>18 GHz) 2 (>12.4 GHz) <40 (>2 GHz) <60 (>2 GHz) <<11°5(?>1f§ﬁ22)) £20 %0 0.5 (>2 GHz) 500 300
1.5 (<18 GHz) <10 (<18 GHz) (<
66608 12.410 40 >4 >2 +2 +25 +1 +15 +2 1.7 (18-26.5 GHz) N/A :‘gg (fgg‘g gnz) <-60 <15 (18-26.5 GHz) +20 +30 ;1 (<265 GHz) +300 +300
2 (>26.5 GHz) ~20 (>26.5GHz) <20 (>26.5 GHz) +2(>26.5GHz)
1.5 (<18 GHz)
666280 >10 (<18 GHz) N/A *15 N/A N/A *1 N/A 1.7 (>18 GHz) 1 géﬁi i’gﬂz) <7 (<8 GH2)
>4 (>18 GHz) N/A (>26.5 GHz) NJ/A (>26.5 GHz) N/A (>26.5 GHz) : : <40 (2-26.5 GHz <10 (8-18 GHz) +1 (<26.5 GHz)
21040 1.6 (12.4-20 GH <-60 +: + + +
15 (s18 GHz) 18 E20—26.5 GHQ <=30(>26.5 GHz) <15 (18-26.5 GHz 20 30 +2 (>26.5 GHz) 500 300
66638 >3.1 >15 4 925 +1 +15 4 1.7 (>18 GHz) 21 (26.5.40 GH2) <20 (>26.5 GHz)
2 (>26.5 GHz)
1.5 (<18 GHz)
666880 >10 (<18 GHz) N/A +15 N/A N/A 1 N/A 1.7 (>18 GHz) 1 iézéﬁg i"g&z) <30 (<2 GHz) <7 (<8 GHz)
0.0110 40 >4 (>18 GHz) N/A (>26.5 GHz) N/A (>26.5 GHz)J N/A (>26.5 GHz)J 16 (12.4-20 GH2) <40 (2-26.5 GHz <40 (<2 GHz) <10 (8-18 GHz) 120 +30 #1 (<26.5 GHz) +500 +300
15 (<18 GHz) 1.8 (20-26.5 GHz) <30 (>26.5 GHz) <60 (>2 GHz) <15 (18-26.5 GHz - - 2 (>26.5 GH2) - -
66698 >3.1 >15 +2 405 +1 +15 42 1.7 (>18 GHz) 2.1 (26,540 GH2) <20 (>26.5 GHz)
2 (>26.5 GHz)
6672B 40 to 60 >10 N/A N/A N/A N/A N/A N/A N/A N/A <200 <-60 <50 +30 +45 +3 N/A +300
O i O i () ification i O i - i O i | o . — — - B . .
External leveling only Excluding 5% band edges where specification is >20 dBc Measured in 30 Hz-15 kHz bandwidth Subharmonics At 25°C O Dual outputs: 0.01-26.5 GHz and 26.5-40 GHz O Dual outputs: 2—-26.5 GHz and 26.5-40 GHz |:|gu re 1-2. Performance Spec1ficat10ns
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CHAPTER 2
FUNCTIONAL DESCRIPTION

2-1. INTRODUCTION

This chapter provides a general description of the sweep generator and detailed functional descriptions for
major assemblies.

2-2. GENERAL FUNCTIONAL DESCRIPTION

The sweep generator is a microprocessor-controlled, broadband, sweep-frequency and continuous-wave (CW)
signal source. It is physically organized into four assemblies and functionally organized into nine groups. The
four physical assemblies are as follows:

Al Basic Frame
A2 Front Panel
A3 Rear Panel
A4 RF Deck

The nine functional groups are as follows:

User Interface and Instrument Control
Sweep Ramp

Marker Generator

ALC

Frequency Instruction

FM

Frequency Generation

RF Control and Sampling

Power Supply.

Refer to foldout Figure 2-11, located at the end of this chapter, while reading the following description. This
figure is for a 10 MHz to 40 GHz model, which has the maximum number of frequency bands. The operation
for other models is similar, except they have fewer frequency-generating elements.

Operationally, the functional groups consist of printed circuit boards (PCBs) and microwave assemblies that
are both physical and functional groupings. The overall block diagram shows the PCBs and microwave
assemblies and how they relate to the higher physical and functional groups.

@ A1A1 GPIB Interface PCB interfaces the sweep generator with the IEEE-488 Bus (GPIB). The

PCB has two sets of input and output (I/0) lines. One set is via the rear panel GPIB connector to
an external controller; the other set is via on-board connectors to A2A12 Microprocessor PCB.

@ A2A12 Microprocessor PCB controls the operation of the sweep generator. It has I/O links with

A2A11 Front Panel PCB and all of the PCBs in the Al Basic Frame Assembly. It also routes the
signals from the front panel MARKER AMPL’D, RF SLOPE, and MANUAL SWEEP controls to PCBs
in the basic frame. The Marker Amplitude signal goes to A1A3 Markers Generator PCB, the RF
Slope signal goes to A1A4 ALC PCB, and the Manual Sweep signal goes to the A1A5 Frequency
Instruction PCB. Digital latches on A1A14 Motherboard PCB link A1 PCBs to A2A12 for error
code reporting.

66XXB MM 2-3



GENERAL FUNCTIONAL DESCRIPTION

2 FUNCTIONAL DESCRIPTION

2-4
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©

A2A11 Front Panel PCB, in conjunction with A2A1 Front Panel Subassembly, is the mounting
plane for the front panel keys, indicators, and numeric displays. It communicates with A2A12
Microprocessor PCB via an I/O data bus. The External Input and External ALC Gain signals are
routed directly to A1A4 ALC PCB. They do not go through A2A12 Microprocessor PCB.

A1A2 Ramp Generator PCB generates the analog sweep ramp, one of the three voltage-tuning
signals used to produce the sweep generator swept-frequency output. It has I/O communication
with A2A12 Microprocessor PCB. Other inputs and outputs are as follows:

Inputs

External ramp trigger signal from the rear
panel SWEEP TRIGGER INPUT connector

End-of-Band (EOB) signal from A1A10
FM/Attenuator

Outputs

Ramp Out signal to AlA5
Instruction PCB

Blanking signals to the rear panel POS Z
BLANKING and NEG Z BLANKING connectors

Frequency

Intensity Marker signal from A1A3 Markers
Generator PCB

A1A3 Markers Generator PCB generates the M1 thru M8 RF, Video, and Intensity markers. It
has I/O communication with A2A12 Microprocessor PCB. Other inputs and outputs are as follows:

Inputs Outputs
Marker Amplitude signal from A2A12 Routes ramp generated on AlA2 Ramp
Microprocessor PCB Generator PCB to the front and rear panel
HORIZ OUTPUT connectors
Ramp signal from A1lA5 Frequency Marker signals to the rear panel MARKER

Instruction PCB OUTPUT connector and to A1A4 ALC PCB

A1A4 ALC PCB controls the automatic leveling of the RF output power. It has I/O communication
with A2A12 Microprocessor PCB. Other inputs and outputs are as follows:

Inputs Outputs
RF Markers from A1A3 Markers Generator PIN Modulator Driver signal to A1A6, A1A7,
PCB A1A8, A1A9 YIG Driver PCBs
RF Slope signal from A2A12 Microprocessor ATTN 1-4 control voltages to A1A10
PCB FM/Attenuator PCB
External Input signal from A2A1 Front
Subpanel

ALC IN >2 GHz signal from internal A4DC1
Directional Coupler

ALC IN <2 GHz signal from directional
coupler in A4A1 Down Converter

66XXB MM



2 FUNCTIONAL DESCRIPTION GENERAL FUNCTIONAL DESCRIPTION

@ A1A5 Frequency Instruction PCB provides overall control for the Frequency Generation function.
This function consists of the four YIG Driver PCBs and their associated A4 RF Deck Assembly
components. It has I/O communication with A2A12 Microprocessor PCB. Other inputs and outputs
are as follows:

Inputs Outputs

A2 Ramp signal from A1A2 Ramp Generator Control signals (FCen/VPF, FCorr, FCen,
PCB AF>50 MHz) to the YIG Driver PCB(s)

signal from A2A12 AF <50MHz signal to A1A10 FM/Attenuator
PCB Frequency Correction Bus from A1AS6,
A1A7, A1A8, and/or A1A9 YIG Driver PCB(s)

Manual Sweep
Microprocessor PCB

A1A10 FM/Attenuator PCB controls frequency modulation for the YIG oscillators. It also provides
drive signals for the Band 1 YIG tracking filter and control voltages for A4AT1 Step Attenuator.
It has I/O communication with A2A12 Microprocessor PCB. Other inputs and outputs are as
follows:

Inputs
Microprocessor control data (ATTN 1-4) to set
attenuation for A4AT1 Step Attenuator

AF <50 MHz control signal from AlA5
Frequency Instruction PCB

FM control input from rear panel EXT FM [0
LOCK INPUT connector

Control signals from A1A6, A1A7, AlAS,
A1A9 YIG Driver PCBs

Inputs
Frequency data (ROM Bus) from A2A12
Microprocessor PCB

Control signals (FCen/VPF, FCorr, FCen, AF
>50 MHz) from A1A5 Frequency Instruction
PCB

SNB and SNR control lines between YIG
Driver PCBs

PIN Mod Driver signal from A1A4 ALC PCB

Outputs

Tracking Filter control signal to Band 1 YIG
Oscillator

FM coil tuning voltages to YIG oscillators

Attenuator control voltages to A4AT1 Step
Attenuator

EOB signal to A1A2 Ramp Generator PCB

A1A6, A1A7, A1A8, and A1A9 YIG Driver PCBs provide drive currents for the PIN switches and
for their associated YIG oscillator tuning coils. Their inputs and outputs are as follows:

Outputs

YIG oscillator linearity data (FC Bus) to
A1A5 Frequency Instruction PCB

Tuning currents and bias voltages to
respective YIG oscillator

Control signals (Het Yig Sel, YIG FM Coil
Sel, Track Filter) to A1A10 FM/Attenuator
PCB

@ The YIG-tuned oscillators are microwave oscillators providing precisely controlled wideband tun-

ing. Such tuning is accomplished by controlling current through a tuning solenoid that acts as a
resident YIG-tuned filter. In the sweep generator, the oscillators are GaAs FET types.
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The Modulator is a current-controlled variable attenuator. It provides amplitude modulation and
power leveling for the Band 1 YIG Osc output, along with impedance matching and isolation.

A4S1 and A4S2 PIN Switches are current-controlled switches and variable attenuators. They
switch between the four YIG oscillators so as to couple only one at a time to the RF OUTPUT
circuit. The resident variable attenuators provide for amplitude-modulating and power-leveling
the RF output signal. PIN Switch A4S2 is only used in models having a high-end frequency of
40 GHz.

A1A6 Frequency Doubler doubles the 13.75-t0-20 GHz output from the Ku/Ka-Band oscillator to
provide the 27.5-t0-40 GHz Ka-band output. This component is only used in models having a
high-end frequency of 40 GHz.

A4A1 Down Converter generates the 0.01-to-2 GHz sweep and CW-frequency outputs. When the
operator selects a frequency between 0.01 and 2 GHz, the Band 1 YIG oscillator sweeps between
4.61 and 6.6 GHz. This output, via A4S1 PIN Switch, mixes with the output from a 4.6 GHz local
oscillator in the A4A1 Down Converter. The difference frequency, after being amplified, provides
the 0.01-to-2 GHz output. A portion of this energy is detected and fed to the A1A4 ALC PCB for
internal power leveling.

A4DC1 Directional Coupler detects and couples a portion of the 2-to-40 GHz RF output for power
leveling. It sends a detected sample to A1A4 ALC PCB for internal power leveling.

A4AT1 Step Attenuator (Option 2X) provides up to 70 dB of attenuation for the RF output. A1A10
FM/Attenuator PCB provides the drive current for the attenuator.

A1A14 Motherboard PCB connects the various Al Basic Frame Assembly and A2 Front Panel
Assembly PCBs with the A3 Rear Panel Assembly connectors and A4 RF Deck Assembly compo-
nents. This PCB also contains PIN Switch port drive circuits, part of the switching power supply
circuit, and digital latches used with circuits on A1A12 PCB for error code reporting.

A1A13 Switching Power Supply PCB works in conjunction with circuits on A1A14 Motherboard
PCB to supply operating voltages for sweep generator circuits.

2-3. DETAILED FUNCTIONAL DESCRIPTION

The following is a detailed functional description of key sweep generator assemblies.

a. A1A1 GPIB Interface PCB. This PCB (Figure 2-1) provides the interface between the sweep generator
and the IEEE-488 Bus (GPIB). It has its own Microprocessor and GPIB Interface ICs. The Microproc-
essor IC provides both control for the GPIB Interface IC and other on-board circuits and communications
between this PCB and the A2A12 Microprocessor PCB. The GPIB Interface IC provides communications
between the sweep generator and the GPIB controller.

A1A1 GPIB Interface PCB is functionally organized into the following circuits:

2-6

Analog Interface Circuits. These circuits provide the interface between the analog circuits in the
Sweep Generator that can cause an SRQ (service request) and the GPIB microprocessor.

LED Drivers. These circuits drive the REMOTE, LOCAL LOCKOUT, TALK, LISTEN, and SRQ front
panel GPIB LED indicators.

Read Only Memory (ROM). The ROM contains the operational program that controls A1A1 PCB.
Random Access Memory (RAM). The RAM temporarily stores the received GPIB command.

NOTE
In the circuit discussion, the L or H that precedes a signal-line name indicates
the line’s active (or true) logic state. L = Low Active State and H = High Active
State.
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A1PCB.DRW
Figure 2-1. A1A1 GPIB Interface CCA Functional Block Diagram
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b. A2A12 Microprocessor PCB. This PCB (Figure 2-2) provides the following functions:

o It interfaces front panel keys with analog sweep and microwave-signal generation circuits. This
interface is via A2A11 Front Panel PCB.

o It controls the operation of the sweep generator using its kernel elements. This kernel comprises a
Microprocessor IC (microprocessor), a Keyboard/Display Interface IC, 16K bytes of ROM, and 8K bytes
of RAM.

NOTE
In the following circuit discussion, the L or H that precedes a signal-line name
indicates the line’s active (or true) logic state.
* L = Low Active State.
* H = High Active State.

The Keyboard/Display Interface IC interfaces the microprocessor with the front panel keys and numeric
displays. This IC sends scan lines to A2A11 PCB via the SLO-SL3 Bus. These lines cause continuous
scanning of front panel keys and numeric-display digits. When a key is pressed, an 8-bit word repre-
senting that key goes out over the COL1-COLS8 Bus to the Keyboard/Display Interface IC. This word
is known as the keycode. The intelligence contained therein eventually finds its way to the microproc-
essor. Conversely, when the microprocessor selects a numeric display for update, a likewise-coded word
representing that display-segment is sent over the NAO-NA3/NB0-NB3 Bus to one of the three displays.

The I/0 Buffer #2 circuit interfaces the microprocessor with A1A2 thru A1A5 analog PCBs, the ROM
Bus latch, and the diagnostic (self-test) latches on A1A14 Motherboard PCB. Also, the bidirectional
buffer #2 circuit interfaces the microprocessor with A1A1 GPIB Interface PCB.

The Input Buffer routes control signal data. This data comes from analog PCBs A1A2, A1A3, and A1A4,
digital PCB A1A1, and the A2A11 Front Panel PCB. It goes to the microprocessor.

The I/0O Buffer #1 circuit buffers the input/output interface circuit from the kernel elements in the
microprocessor. This kernel consists of the following:

e Microprocessor. The microprocessor is a complete central-processing unit. It contains all of the
necessary registers, plus the arithmetic logic unit and control lines that provide addresses for the
memory circuits.

o Battery Backed-up RAM. The RAM circuit stores the data input from the front panel keys. The
internal RAM Battery provides operating power for the read/write memory when the ac power is
turned off. This makes this memory non-volatile.

« ROM. The ROM contains both the microprocessor operational program and the reset (default)
parameter data.

o Port Decoders. The port decoders are divided between input and output ports. The microprocessor
output-port data are decoded and select one of 64 output ports. The selected port then receives the
data that the microprocessor has concurrently sent over the data bus.
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DETAILED FUNCTIONAL DESCRIPTION
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Figure 2-2. A2A12 Microprocessor CCA Functional Block Diagram
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c. A2A11 Front Panel PCB. This PCB (Figure 2-3)—along with A2A1 Front Subpanel Assembly—is the
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mounting plane for the front panel keys, indicators, and numeric displays. A2A11 PCB is functionally
divided into three circuits: Display, Switch, and LED. The display circuitry consists of the following:

¢ 4-t0-16 Decoder circuit
o Current Source circuit
o Numeric Display digits
o Current Sink circuit

The inputs to the display circuit are scanning data via the SLO-SL3 Bus and display-segment data via
the NAO-NA3/NB0-NB3 Bus. Both buses are from the Keyboard/Display Interface IC on A2A12 PCB.
When decoded, this scanning data scan the display digits; the segment data light the selected segment.

The switch circuit contains two groups of switches. The main switch group consists of the 3-to-8 Decoder
and the 8x8 Switch Matrix. The inputs to this switch circuit are the SLO-SL3 scan-bus lines from the
Keyboard/ Display Interface IC. When decoded, these lines sequentially scan the eight rows of switch-
matrix switches. Key status goes to the Keyboard/Display Interface IC via the 8-bit COL1-COLS8 Bus.

The second switch group is the FREQUENCY VERNIER, INCREASE and DECREASE switches. These
switches communicate information when held depressed. Each switch has two sets of contacts—the
ones shown and another located within the switch matrix.

The LED circuitry consists of three groups of LEDs:
« LEDs showing GPIB status

« LEDs that flash

« LEDs that light steadily

The GPIB LEDs are the REMOTE, LOCAL LOCKOUT, TALK, LISTEN, and SRQ indicators. The flashing
LEDs are the UNLEVELED, RF OFF, SWEEPING FREQUENCY, SWEEPING POWER, and EXTERNAL
ALC GAIN CAL (ALC CAL) indicators. A2A12 PCB directly controls both the GPIB and the flashing
LEDs. Except for those LEDs mentioned, all the other front panel LEDs are non-flashing types. A2A12
PCB controls these non-flashing LEDs via the LED Latches. The latches are clocked by select-port lines
SP16-SP21.
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Figure 2-3. A2A11 Front Panel CCA Functional Block Diagram
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d. A1A2 Ramp Generator PCB. This PCB (Figure 2-4) generates the analog sweep ramp (Figure 2-5). This
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ramp is one of the voltage-tuning signals used to produce the sweep generator swept-frequency output.
The PCB also generates the Seq Sync signal for the rear panel connector. The A1A2 Ramp Generator
PCB can be said to contain three functional blocks. These blocks are described below.

« Ramp Generator. These circuits generate the 0-10V ramp available from the rear panel HORIZ
OUTPUT connector. The A2 Ramp signal goes to the A1A5 Frequency Instruction PCB, then to the
rear panel. The Ramp Generator circuits also generate four other signals, as shown. The L Retrace
Blanking and L Pen Relay Active signals go to rear panel connectors. The former is a negative-going
blanking signal that occurs during sweep retrace; the latter controls the A1A14K1 penlift relay. This
relay connects to the PENLIFT OUTPUT connector. The relay controls the lifting and dropping of the
pen on an external X-Y recorder. The remaining two output signals, Ext FM Enable and H Sweep,
are used by A1A10 FM/Attenuator PCB and the diagnostic circuit on A1A14 Motherboard PCB. The
inputs to this functional block are (1) data and strobe pulses from A2A12 Microprocessor PCB and
(2) control signals from both the Sweep Trigger Control and Dwell Timing Circuits.

o Dwell Timing Circuits. These circuits control the dwell (halting) of the sweep ramp to allow coordi-
nate actions, such as bandswitching, to occur. Figure 2-5 shows the various dwell-signals and
describes how they affect the sweep ramp.

o Sweep Trigger Control. These circuits control the recurrence of the sweep ramp. The inputs to this
block are of two types: digital data from A2A12 Microprocessor PCB and analog signals from the
power supply and rear panel. The digital data contains front panel TRIGGER keys information
(AUTO, LINE, EXT OR SINGLE). The two analog signals (AC Line Voltage and External Trigger Pulse)
provide drive for their respective control circuits.

HINTENSITY —  »
MARKER o » SEQ SYNC
> DWELL TIMING

B7 |
BO-B7 CIRCUITS CONTROL
SP14, 13 > SIGNALS
J03 1)
—p
ACLINE —» L RETRACE BLANKING
VOLTAGE
SWEEP RAMP —» A2 RAMP
TRIGGER | »|GENERATOR — » EXT FM ENABLE
EXTERNAL — | CONTROL CIRCUTS
TRIGGER CIRCUITS —» H SWEEP

PULSE IN

—» L PEN RELAY ACTIVE

NOTE:
THE "L" AND "H" THAT PREFACES
SIGNAL LINE NAMES INDICATES THE
LINE'S ACTIVE STATE: LOW OR HIGH A2PCB.DRW

Figure 2-4. A1A2 Ramp Generator CCA Functional Block Diagram
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Figure 2-5. Analog Sweep Ramp
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e. A1A3 Markers Generator PCB. This PCB (Figure 2-6) generates the M1 thru M8 RF, Video, and
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Intensity markers. This PCB has four functional blocks. Inputs to the PCB are as follows:

« Retrace Blanking control lines from A1A2 Ramp Generator PCB

o 0-10V sweep ramp from A1A5 PCB. The 0-10V Sweep Ramp may be either of the following:
- Ramp Output signal from A1A2 Ramp Generator PCB
- Manual sweep input from the front panel
- Step frequency DAC signal from A1A1 GPIB Interface PCB

o A2A12 Microprocessor PCB inputs. These inputs are an 8-bit data bus, a 3-bit marker -select digital
word, or seven strobe pulses that serve as latch-clock-control bits. The data bus provides marker
frequency and mode data.

The main functional block of the A1A3 PCB is the Marker Generator. Containing eight identical circuits,
it converts the data bus M1-M8 frequency data to appropriate M1-M8 analog voltages. It then compares
these M1-M8 voltages with the 0-10V Sweep Ramp input signal and generates appropriate M1-M8
frequency markers. The eight circuits provide output signals that are summed into one composite-
marker signal. This signal goes to the Marker Output circuit via the front panel MARKER AMPL'D
control. The composite marker signal also goes directly to the Intensity Marker output circuit.

The Marker Select, Control, and Mode Enable Logic block processes the data bus mode information to
decode between Video, RF, or Intensity marker modes. This block outputs control signals to the Marker
Generator block and mode-enable signals to the Marker Output circuit. The control signals determine
which of the up-to-eight markers are to be generated, and the mode-enable signals determine marker
mode: Video, RF, or Intensity.

The Marker Output circuit outputs the following:
« Video Marker signal to the rear panel.
» Intensity Marker signal to A1A2 Ramp Generator PCB.

o RF Marker to the Power Sweep circuit. The output of the Power Sweep circuit goes to A1A4 ALC
PCB, where it modifies the RF output level to produce a dip in power at the marker frequency.
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Figure 2-6. A1A3 Marker Generator CCA Functional Block Diagram
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f. A1A4 ALC PCB. This PCB, along with circuits on A4 RF Deck Assembly and the appropriate Band 1,
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2, 3, or 4 YIG Driver, provides for automatically leveling RF output power (Figure 2-7). Although not
shown, this PCB also processes A4AT1 Step Attenuator control bits. It receives these bits (ATTN 1
thru ATTN 4 lines) from A2A12 Microprocessor PCB. It then routes them to A4AT1, via current-drivers
on A1A10 FM/Attenuator PCB.

The output from the microprocessor-selected YIG oscillator goes to A4DC1 Directional Coupler via A4S1
PIN Switch. The directional coupler sends a sample of the RF power to its built-in RF detector. If the
operator selects internal leveling, the detected power goes to the Log Amp/Shaper. Routing is via either
the appropriate >2 GHz or <2 GHz Preamp. If external leveling is selected, an externally connected
detector couples its output to the Log Amp/Shaper via the Absolute Value circuit. At the Log
Amp/Shaper, the detected signal gets amplified and shaped. Its relationship to the main power signal
also changes from logarithmic to linear. The changed signal goes to the Level Amp. There it is summed
with the voltage output from the Latch/DAC IC.

One Log Amp/Shaper output is the analog-voltage representation of the digital power-word selected
using the front panel LEVEL key. The Level Amp output goes to the PIN Driver/Linearizer circuit on
A1A6, A1A7, A1AS8, or A1A9 YIG Driver PCB. Which of these PCBs it goes to depends on which YIG
oscillator is supplying the output frequency. The PIN Driver/Linearizer circuit customizes loop gain for
each YIG oscillator. The other output provides the input to the Unlevel Compare circuit. This circuit
provides drive for the front panel UNLEVELED indicator LED. If the output of the Level Amp goes
positive (more power called for than YIG oscillator can deliver) the UNLEVELED indicator lights.

Other inputs to the Level Amp are as follows:
o EXT AM signal from the rear panel EXT AM INPUT connector.
o RF Marker signal from A1A3 Markers Generator PCB.

« RF Slope signal from the front panel RF SLOPE control. This signal provides a linear boost in output
power as the RF oscillator sweeps across its frequency band. The RF Slope input is a negative-going
voltage ramp that is proportional to frequency. It provides an increase in output power at the higher
frequencies.

The Compensation circuit that bridges the Level Amp stabilizes the loop. It also slows the response of
the ALC loop when the operator selects power meter leveling. This is necessary because of the power
meter’s slower response to variations in output power.

The circuit associated with the front panel EXTERNAL INPUT connector provides two functions:

o The Absolute Value circuit provides for using a positive or negative external detector. The circuit
output is positive for either input polarity.

o The External Gain Compare circuit provides for calibrating the gain of the external leveling loop.
When the operator presses the EXTERNAL ALC GAIN control, this control applies the EXTERNAL
INPUT signal to the External Gain Compare circuit. With this signal in place, EXTERNAL ALC GAIN
control is adjusted such that the voltage from the external detector equals that from the internal
detector. When equal, the CAL indicator lights and remains lit until EXTERNAL ALC GAIN control
is released.
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Figure 2-7. ALC Loop Functional Block Diagram
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g. A1A5 Frequency Instruction PCB. This PCB (Figure 2-8) provides frequency control from the sweep
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generator. It outputs the following signals:

o YIG oscillator tuning and bandswitching voltages to A1A6, A1A7, A1A8, and A1A9 YIG Driver PCBs
« Narrow (<50 MHz) sweep-tuning-voltage ramp to A1A10 FM/Attenuator PCB

o Regulated +10V bandswitch-reference voltage to the four YIG Driver PCBs

o RF Slope control voltage to A1A4 ALC PCB via the front panel RF SLOPE control

« V/GHz signal to rear panel connector

o A5 Ramp signal to A1A3 PCB

o CW Filter signal to YIG Driver PCBs

« L CW Mode signal to A1A4 PCB

The three main YIG tuning voltages are the F Cen, AF >50 MHz, and F Corr signals. They are used
by the YIG Driver PCBs to generate the YIG tuning current.

The F Cen signal is the output of the Center Frequency digital-to-analog converter (DAC) circuit. The
input to this circuit is a word from the microprocessor that represents

+ The center frequency in a FULL, F1-F2, or M1-M2 sweep

+ The CF frequency in a AF CF sweep

« The M1 frequency in a AF M1 sweep

o The selected CW CF, CW F1, CW F2, CW M1, or CW M2 frequency

The AF >50 MHz signal is the output from the Sweep Width (AF) DAC. The microprocessor feeds this
DAC with a word that represents (1) the sweep width in a FULL, F1-F2, or M1-M2 sweep; (2) the AF
value in a AF CF or AF M1 sweep; or (3) a zero value in any of the five CW frequency modes. The AF

DAC also has analog inputs. They are the 0 to 10V manual tuning voltage from the front panel
MANUAL SWEEP control and the 0 to 10V ramp from A1A2 Ramp Generator PCB.

The F Corr signal is derived from the Freq Offset signal and FC (Frequency Correction) Bus. It is used
to provide frequency correction to the selected YIG oscillator signal on A1A6 thru A1A9 PCBs.

The bandswitching voltage is the FCen/VPF signal. It provides wide/medium/narrow bandwidth infor-
mation to the A6-A9 PCBs.

The V/GHz signal is derived from the FCen, AF >50 MHz, and AF <50 MHz signals. Its value equates
to output frequency.

The 0-10V A5 Ramp signal is from the Ramp Buffer Amp circuit. The input to this circuit is either the
0-10V A2 Ramp from the A1A2 PCB, the 0-10V manual tuning voltage from the front panel MANUAL
SWEEP control, or the 0-10V digital-step sweep from the Step Sweep DAC on this PCB.

The CW Filter signal is from the CW Filter Current Driver circuit. The input to this circuit is from the
microprocessor.

The L. CW Mode signal is a logic-low that tells the A1A4 PCB that the sweep generator is in a CW
mode.

The RF Slope Control signal is a ramp that applies an offset voltage to the front panel RF SLOPE
control.
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Figure 2-8. A1A5 Frequency Instruction CCA Functional Block Diagram
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h. A1A6, A1A7, A1A8, and A1A9 YIG Driver.
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These PCBs provide drive currents for their associated YIG oscillator tuning coils and for A4S1 and
A4S2 PIN Switches. They also provide modulating currents for the ALC-loop PIN attenuator. The PCBs
also develop the oscillator-bandswitch logic voltages.

The sweep generator uses up to four YIG oscillators, a down converter, and a frequency doubler to
sweep its frequency range. Each oscillator requires a YIG Driver PCB (A1A6, A1A7, A1A8, A1A9). To
describe how these YIG Driver PCBs interrelate to provide a continuous sweep from 10 MHz to 40 GHz,
refer to foldout Figure 2-11 (located at end of chapter) and the discussion below. (The 6672B uses one
YIG-tuned oscillator and a frequency tripler to generate its 40 GHz to 60 GHz output.)

The three main signals used to develop tuning and bias currents are the F Cen, AF >50 MHz, and
F Corr from A1A5 PCB. These three signals feed in parallel to all four YIG driver PCBs. However,
because the SNB (select next band) oscillator-bandswitch line on A1A7, A1A8, and A1A9 is initially
false, A1A6 PCB is the only one that can use the signal. There, it is used to generate the frequency
sweep.

In addition to the three signals mentioned, a fourth A1A5 PCB signal (FCen/VPF) provides for oscillator
bandswitching. A bandswitch occurs on A1A6 PCB at 2 GHz and again at 8 GHz. At 2 GHz, the
0.01-to-2 GHz A4A1 Down Converter Band—also referred to as Het (heterodyne band)—is switched out
and the 2-to-8 GHz Band 1 YIG is switched in. At 8 GHz: (1) the Band 1 YIG Osc is tuned to its rest
frequency of 8 GHz, (2) the Modulator is set to maximum attenuation, (3) the Band 1 element in the
A4S1 PIN Switch is turned off, and (4) the SNB and SNR (select-next-band and select-next-ROM) lines
cause the 8-t0-12.4 GHz Band 2 Osc and the A1A7 PCB linearizer ROM to be selected.

The F Cen, AF >50 MHz, and F Corr signals now cause the A1A7 PCB to generate the Band 2 sweep,
which starts at 8 GHz. The FCen/VPF signal provides for oscillator bandswitching at 12.4 GHz. When
this frequency is reached, (1) the Band 2 YIG Osc is tuned to its rest frequency of 12.4 GHz, (2) the
Band 2 attenuator in the A4S2 PIN Switch goes to maximum attenuation, (3) the A4S2 Band 2 switch
is turned off, and the SNB and SNR lines cause the Band 3 YIG Osc and A1A8 PCB ROM to be selected.

The Band 3 (A1A8 PCB) action is similar to that described for Band 2 (A1A7 PCB). Bandswitching for
the 12.4-t0-18 GHz Band 4 YIG occurs at 18 GHz, after which the Band 4 oscillator (A1A9 PCB) is
switched in.

Band 4 (A1A9 PCB) functions like the other three, except that it bandswitches at 27.5 GHz. At this
frequency, the A1A8 PCB is switched back in and the Band 3 YIG Osc is tuned from 13.75 GHz to 20
GHz. This oscillator output is routed to the A1A6 Frequency Doubler. The 27.5 to 40 GHz Ka-band
doubler output is then passed through A4S1 and to the output circuit.
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The four YIG Driver PCBs are similar in their design and operation. The major difference is that the
A1A6 PCB also drives the A4A1 Down Converter. Additionally, it contains circuits for controlling the
tracking filter that is built into the Band 1 YIG Osc package. The following functional description is
for the Band 1 circuit. The Band 2, 3, and 4 circuits are similar, except for the absence of tracking filter
and Het (down converter) lines.

The A1A6 PCB (Figure 2-9) contains four functional blocks. The YIG Osc and Tracking Filter Control
circuits tune the YIG oscillator and its built-in tracking filter. The tracking filter provides harmonic
suppression. The inputs to this block are the F Corr, AF >50 MHz, F Cen, and CW Filter control signals
from A1A5 PCB.

The Bandswitch and ROM Select Logic and Control circuits provide for bandswitching between the four
YIG Driver PCBs. The input is FCen/VPF. The outputs are the L. YIG FM Coil Sel, L. Het YIG Sel,
L Het Pin Sel, LL Pin Sel, L SNB, LL SNR, and L YIG Sel control lines.

The PIN Driver Linearizer circuit processes the modulation control signal for the Band 1 Modulator
circuit, which is a separate component. For Bands 2 and 3, the modulator/attenuator pad is built into
A4S2 PIN Switch. For Band 4, it is part of the A4S1 PIN Switch. The modulators provide ALC control
for their associated YIG oscillator output signal.

The Linearity ROM circuit provides compensation for its associated YIG oscillator. ROM addressing is
from A2A12 PCB, via A1A4 PCB. Circuit output goes to A1A5 PCB.

CWFILTER — P » VYIG TUNE
FCORR —®»  YIGOSCAND » TRACKING FILTER

F 550 Mz | TRACKING FILTER
F CEN >

—» L YIG FM COIL SEL
—» LHET YIG SEL
CONTROL

» L HET PIN SEL

BANDSWITCH AND 7 —» L PIN SEL
FCEN/NVPF —® ROM SELECT LOGIC

AND CONTROL > Lsne
—» LSNR
— L YIG SEL
PIN DRIVER
PIN MOD > LINEARIZER » MOD DRIVER
DRIVER
8 8
RABL - 7 ¢ LINEARITY ROM > FCB 1-7
NOTE:
THE "L" THAT PREFACES THE SIGNAL
LINE NAMES INDICATES LINE'S AGPCB.ORW

ACTIVE STATE: LOW OR HIGH.

Figure 2-9. YIG Driver CCAs Functional Block Diagram
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A1A10 FM/Attenuator PCB. This PCB (Figure 2-10) generates currents that control (1) FM modulation
for the YIG oscillators, (2) drive for the 2-t0o-8 GHz YIG oscillator tracking filter, and (3) operation of
A4AT1 Step Attenuator. Additionally, it generates the End of Band (EOB) signal used on A1A2 Ramp
Generator PCB.

NOTE
In the following circuit discussion, the L or H that precedes a signal-line name
indicates the line’s active (or true) logic state.
* L = Low Active State and
* H = High Active State.

The signal input for this PCB enters on either the Ext FM Input signal line, the AF <50 MHz signal
line, or on both concurrently. The AF <50 MHz signal line is from the A1A5 PCB. If the operator selects
a delta-frequency sweep mode (AF CF, AF M1) and a sweep width (AF) of 50 MHz or less, this input is
a voltage ramp. The amplitude of this ramp depends on the sweep width. For a sweep width of 50 MHz,
the amplitude of the ramp is 10V (from -5V to +5V). For sweep widths less than 50 MHz, the amplitude
of the ramp is proportionally less than 10V. The Ext FM Input signal line is from the rear panel EXT
FM O LOCK INPUT connector.

The Variable Gain circuit provides a voltage gain for the FM input signal. Stage gain depends on which
of the available YIG oscillators is supplying the output frequency. The output of this circuit goes to the
FM Coil Current Driver circuit. The output from the FM Coil Current Driver circuit drives the YIG
oscillator FM tuning coils. This coil current returns to ground via the Current Sense resistor, which is
effectively in series with the FM coils. The voltage drop across the Current Sense resistor is proportional
to the current through the FM coils.

The Band 1 and 2 YIG oscillators receive their drive and FM coil currents in series, as do the Band 3
and 4 YIG oscillators. However, only one oscillator band at a time has its output switched to the RF
output circuit. This RF output switching is a function of A4S1 and A4S2 PIN Switches.

Besides supplying the input for the FM coil-current driver circuits, the Variable Gain circuit also
supplies the input for the Tracking Filter Current Driver circuit. A tracking filter is used only with the
Band 1 YIG Osc. This filter is a high-Q YIG bandpass filter that resides in the same module as the YIG
oscillator. It is in series with the YIG oscillator and tracks at the same frequency. It attenuates harmonic
and spurious signals.

The fourth current driver circuit is the High Current Drivers circuit. It controls A4AT1 Step Attenuator
(Option 2X). These drivers provide the operating currents for the attenuator circuits.

The remaining circuit on A1A10 PCB is the End-of-Band Pulse Generator. This circuit generates a
low-true pulse at all bandswitch points. Inputs to this circuit are the Het YIG Sel line and the YIG Sel
lines from the four YIG Driver PCBs. Another output from this circuit goes to the Diagnostic Compa-
rator circuit. The output of the Diagnostic Comparator circuit is normally O volts. If the output goes to
a TTL high (+3.5 to +5V), it causes Error Code 23 to appear on the front panel.
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Figure 2-10. A1A10 FM/ATTN CCA Functional Block Diagram
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Switching Power Supply. This power supply is a half-bridge, quasi-square-wave, high-efficiency +5V
converter. It includes the following supplies:

« %15V LC (low current)
o 115V HC (high current)
o +12V regulated

o +24V regulated

o —38V regulated

o +18V unregulated

o +28V unregulated

Refer to foldout Figure 2-12, located at the end of this chapter, while reading the following circuit
description.

The switching power supply circuits and components are distributed over the following PCBs and
assemblies:

o A3 Rear Panel Assembly

« Al1A14 Motherboard PCB

o A1A13 Switching Power Supply PCB
o A4 RF Deck Assembly

The ac line power is applied to the Off-Line Rectifier circuit. Depending on the input line, this circuit
is a full-wave voltage doubler (115V line) or a full-wave bridge rectifier (230V line). The voltage output
for either input-line voltage is 330V (x165V). Resistors on the A1A13 PCB sense the circuit output
current. If the current exceeds 3 amperes, it activates the optically coupled Over-Current Sense circuit.
When activated, this circuit causes the Shut Down Timer to turn off the switching transistor drive
voltage. The £165V output from the Off-Line Rectifier circuit goes to the dc-isolated Switching Tran-
sistors on A1A13 Switching Power Supply PCB.

The Switching Transistors alternately switch between +165V and —165V at a 50 kHz rate. These
transistors are driven by the Pulse-Width Modulator (PWM) circuit. The PWM pulse output is controlled
by the Control Amplifier, the Soft-Start Control circuit, and the Shut-Down Timer circuit.

The input to the Control Amplifier is the +5V Sense line from A1A14 Motherboard PCB. This line senses
the voltage across the +5V load. The output of Control Amplifier forces the PWM to adjust the duty
cycle to whatever is necessary to maintain +5V at the sense line.

The input to the Soft-Start Control circuit is from the +12V Regulator. This circuit provides for a linearly
increasing output voltage at turn-on. When, at turn-on, the Control Amplifier senses that 5V has been
reached (approximately 20 ms), regulation occurs. Should a malfunction occur, the Over-Voltage circuit
(A14Q4) would trigger the Shut-Down Timer circuit at approximately 5.7V.

The input to the Shut-Down Timer circuit is a trigger pulse caused by the Over-Voltage/Current line
going low. When triggered, this circuit generates a 1-second pulse (approximately) that causes the PWM
output to be maximum. This shuts down the Switching Transistors. After the Shut-Down Timer times
out, the power supply soft-starts. However, if the condition causing the timer trigger is still present,
the timer generates another pulse and shuts the supply down again. This pulsing operation continues
until the overvoltage/current condition is corrected, or the POWER switch is pressed to OFF.

The PWM output is coupled to the Switching Transistors, the output of which is a composite waveform.
The peak-to-peak value of this waveform is directly proportional to the peak-to-peak value of the 115V
line (or directly proportional to the peak value of the 230V line). This waveform is coupled to five
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secondaries. The reduced voltages appearing in these secondaries are also proportional to the line
voltage. These reduced voltages are rectified and passed to rectifiers on the A1A14 PCB.

The four rectifier circuits, excepting for the +5V circuit, supply their respective outputs to voltage
regulators. The —38V Regulator is driven by the —43V supply. The +24V Regulator is driven by the
+28V supply. The —15V LC (low current) and HC (high current) Regulators are driven by the —18V
supply. And the +15V LC and HC Regulators are driven by the +18V supply. The unregulated +18V
also goes to the YIG driver bias supply on the YIG Driver PCBs, to the +15V Rectifier circuit, and the
+12V rectifier on A1A13 PCB.

The remaining two circuits are the Out of Reg Sense and the Line Voltage Sense circuits. The Out of
Reg Sense circuit detects when any of the regulated supplies go out of tolerance. If such a condition
exists, the L OR diagnostic line goes true and the A14 OUT OF REG indicator lights. The Line Sense
circuit detects when the ac line exceeds the +20 percent limits required for circuit operation.

6669M MM 2-25/2-26



- -
: - - -
. | | SWEEP TRIGGER IN ——> |————— pos zBLANKING I [ |—
' . ! (REAR PANEL) (REAR PANEL) |
CONNECTOR l /8 AlAZ ‘
' P/O A1 BASIC FRAME ASSY I I MICROPROCESSOR BUS RAMP [=———————" NEG Z BLANKING l I
l ! GENERATOR (REARPANEL) !, MOD DRIVER 1 AdAL
‘ PCB DOWN ALC QUT <2GHz
. l l »> ’ | /8 /2 CONVERTER [
1 A1A1GPIB INTERFACE PCe ! ® RAMP ROM BUS Fceus [
GPIB —p <:> ‘ | AiAS TUNING & BIAS VOLTAGES ’
) -
i @ l EQ8 I —/ p| sceamn HET YIG SEL ry
‘ ! i ITY MARKER I YiGORIVER | viG FM COIL SEL 1 v
. I - | ‘ I I PIN MOD DRIVER Pce TRACK FILTER 1
FIN MOD DAIVER |
l X 8 ‘ ' SNR (\
- J— SNB
| | — —— ® 2
, , m,:;;gns (REARPANEL) I SN 1
N ] | | MARKER AMPLITUDE GENERATOR e o ' SNR 1
| [ | MARKER AMPLTUDE 4, i (REAR PANEL)
I { ' P HORIZQUTPUT ¢ /8
v (FRONT PANEL) | A4S1
[ @ — ‘ FcBUS  / 8-124GH; PIN SWITCH
I AZA1 A2A11 A2812 ' . » + ;
. rront | FRONT MIGRO- ! AS RAMP l ! P g AlAT TUNING 8 BIAS VOLTAGES ! A4S2 PIN SWITCH OIRECTIONAL
OPET:‘L?; j—b sue- PANEL PROCESSOR I /8 7 hl X-BAND MOD DRIVER -——p o DETECTOR (g
l PANEL rce PcE ROMBUS [/ PIN MOD DRIVER. | viGDRIVER | viG Fm COI SEL 2 l f
' ‘ Tf jI % RE MARKER ] ’ ' /8 P8 SNR MOD DRIVER 2 @
>
l @ X ! ROM BUS // @ SNB ‘ I > o
] ‘ @ <~j~ H HFSLOPEB% ‘” $NE 2 go ALC OUT > 2 GHz
/
! —+* ArAs SNR 2 ’ ‘ MOD DRVERI | o
| I A2 FRONT PANEL ASSY ‘ 7 ALC ‘ / 8
. A . . ®
. - —— = —— — ALC IN<2GHz | FcBUs [ J ’ 124- 18GHz é
‘ ALG IN »2 GHz “I > J >
' EXTERNAL INPUT AND ALC GAIN ' > = @ ' —’L_J’ A1AB TUNING & BIAS VOLTAGES i Ladl ?
! | PNMODDRVER | | | ] Kuka-8AND | moD DRIVER 1 >
USER INTERFACE AND INSTRUME NT CONTROL FUNCTION ‘ A2 RAMP T -—_—’a YiG DRIVER
l ' ! / g YIG FM COIL SEL 3
——— - [ H ROM BUS / o ' ‘ @
MANUAL -
SWEEP > FCENVPE I @ SNE
MICRO- yiL A1AS FCORR (1] I [
PRCCESSOR FREQUENCY FCEN T A
INTERFACE o INSTRUCTION . I Ad8E
PCB AF>50 MHz 111 PIN MOD DRIVER 8 DOUBLER
FC BUS T > a1AD / 18- 27.5 GHz AMPLIFIER
! fceus [
AT1AI3 @ — fi K-BAND 2 J J
SWITCHING l . YiG DRIVER |- TUNING & BIAS VOLTAGES H @
LINE POWER - powER | AF <50 MHz ‘ PCa YIG FM COIL SEL 4
ER SUPPLY SUPPLY ' AGM BUS
POW ATING -4 7 MOD DRIVER
INPUT VOLTAGES | ' t H
TRACK FILTER 1
/4 r H MOD DRIVER 4
/
| ’ I I PIOA! BASIC FRAME ASSY N A4 BF DECK ASSY i
an v - - - - T = —
g L __ _ BF.CONTROQLS SAMPLING FUNGTION _ o R . . L i B _
>
‘ [ TRACK FILTER I
| om0 YIG EM COIL i
@ A1A14 MOTHERBOARD PCB » FMATTN
' 18 FcB ATTN 1 4 /4 I
17 7 1
, | .
EXT FM @LOCK —‘—— > I
INPUT (REAR PANEL} s
s /
l | ecBus /[
l I T 7
’ | |
PIO A1 BASIC FRAME ASSY !
-

AdATH
STEP

ATTENUATOR | I

Figure 2-11. 66XXB Overall Block Diagram

RF OUTPUT
ASSY



_____ P45V LC
|’ ___________________________________________________ - |—:::: i I |
‘ l ' I f
SOFT START ! +15V LC 1
! » conTROL [€TC+12V 50 kHz | l —+® ReguiATOR || > 45V LC1
| +12V POWER P/O - T N L 15VLC2
i :S;‘LTI;(;; % TRANSFOthAER_ MOTHERBOARD | | | \
- i e pl +15V HC >
O OENEE PULSE WIDTH Hg_ SWITCHING E |§ recmPER | | | | REGULATOR [~ 5o AtATs P8 +ISVHE
i ) MODUALATOR TRANSISTORS | S FLTER L 1 | | —— | —» 418V
! ? yy A ' ASVLC L . >
| 3%yl sV REF | | | | T T™ mecuator |1 1 15VEet
' w2V 218V f ) I S I R 15V LC2
| 1 > ;ﬂur DOWN |§ RECTIFIER [ | | | |
| - LED OVER | & FILTER H— ey isvHe | P15V HC
' SHUT DOWN CURRENT [ , GuU ,
| s2ve—  tmer [ SENSE | I | |
i . +28V 'r | | P .28V
| +1T2v |§ RECTIFER |4 | | |
. & FILTER ! | |
= 12V '\\{§ o : i ! , TRA:/;?SSTOR |
| A1A13 REGULATOR 1 T P38V
SWITCHING ] > -43V T -38
! POWER SUPPLY A e L == | RECTIFIER 1 | 1 l Qi) ’
| o8 & FILTER | | |
! [ —— =] ] ' P/O A4 RF DECK -
e o e e e o —— e e e e S e — e - ———— — — - - b o L [ — |
________ e e e e b
' I @ 4______@
| ovER: +24V +24V @ © | >
VOLTAGE » - +24V
’ SENSE REGULATOR REGULATOR 5V ‘
1 »{j#\ ' |
| v YyYvvYY =
| 1 -38V | 0r
A3 = REGULATOR . OUT OF |
REG SENSE
F’?AEI\TS | START-UP +165V 165V |
o] | | rlTransFoRmER o
LINE |i ]- p ’ OFF-LINE LOW LINE OUT OF REG ‘
JOLT- ' ! » RECTIFIER +5V
AGE l Yy { +15V +15V LINE SENSE k‘ SHUT DOWN‘ ‘
FAN . FROM SHUT
15v +18V ]
A || |recTiFER 4 v Y } DOWN TIMER
0 > ' G +5V |
| A1A14 T . HIGH LINE BV, m
] MOTHERBOARD = T | <
L PE _________ — T — { » AC LINE VOLTAGE

Figure 2-12. Switching Power Supply Overall Block Diagram



66XXB MM

CHAPTER 3
TROUBLESHOOTING

CONTENTS
Paragraph Description Page

3-1.  INTRODUCTION . . . . . . .. i e e 3-3
3-2. TROUBLESHOOTING GUIDELINES . ... ........... 3-3
3-3.  EQUIPMENT INSPECTION . . . . .. ... ... .. ....... 3-3
3-4. ERRORCODES. .. .. ... . ... ... 3-4
3-5.  TROUBLESHOOTING SYMPTOM INDEX . .. ......... 3-4
3-6. TROUBLESHOOTING TABLE AND PROCEDURES . . .. ... 3-4
3-7. TROUBLESHOOT +5VSUPPLY . . . .. ... ... ...... 3-12
3-8. TROUBLESHOOT BLOWN FUSE(S) . . . .. ... ... .... 3-14
3-9.  TROUBLESHOOT SWITCHING POWER SUPPLY

OUT-OF-REGULATION VOLTAGES . .. ... ... .. .. .. 3-15
3-10. TROUBLESHOOT -5 VOLT SUPPLY . ............. 3-16
3-11. TROUBLESHOOT -15 VHC SUPPLY . ... .......... 3-17
3-12. TROUBLESHOOT -15 VLC1 SUPPLY .. .. .. .. .. .. .. 3-18
3-13. TROUBLESHOOT -15 VLC2 SUPPLY .. .. .. ........ 3-19
3-14. TROUBLESHOOT +15 VHC SUPPLY .. ............ 3-20
3-15.  TROUBLESHOOT +15 VLC1 SUPPLY . . .. .. ........ 3-21
3-16. TROUBLESHOOT +15 VLC2 SUPPLY . . .. .. ........ 3-22
3-17. TROUBLESHOOT +24V SUPPLY . . . .. .. .. .. ...... 3-23
3-18. TROUBLESHOOT -38VSUPPLY . . . .. .. .. ........ 3-24
3-19. TROUBLESHOOT FAULTY LINE-VOLTAGE

INDICATOR CIRCUITS . . .. .. .. .. ... ... ... 3-25
3-20. TROUBLESHOOT FREQUENCY ERROR,

DOWN CONVERTERBAND . .. .. ... ... ........ 3-26
3-21. TROUBLESHOOT FREQUENCY ERROR, BAND1 .. .. .. 3-27
3-22. TROUBLESHOOT FREQUENCY ERROR, BAND 2 . . .. .. 3-28
3-23.  TROUBLESHOOT FREQUENCY ERROR, BAND3 .. .. .. 3-29
3-24. TROUBLESHOOT FREQUENCY ERROR, BAND 4 . . .. .. 3-30
3-25.  TROUBLESHOOT FREQUENCY ERROR, DOUBLER BAND . 3-31
3-26. TROUBLESHOOT FREQUENCY ERROR,

OVERALL FREQUENCY RANGE . . .. ... ... ...... 3-32
3-27. TROUBLESHOOT POWER LEVELING ERROR,

DOWN CONVERTERBAND . .. .. ... ... ........ 3-32

3-1



3-2

CONTENTS (Continued)

Paragraph Description Page
3-28. TROUBLESHOOT POWER LEVELING ERROR, BAND 1 . 3-36
3-29. TROUBLESHOOT POWER LEVELING ERROR, BAND 2 . 340
3-30. TROUBLESHOOT POWER LEVELING ERROR, BAND 3 . 3-46
3-31. TROUBLESHOOT POWER LEVELING ERROR, BAND 4 . 3-50
3-32. TROUBLESHOOT POWER LEVELING ERROR,

DOUBLER BAND . .. .. .. ... ... . .. ... 3-55
3-33. TROUBLESHOOT POWER LEVELING ERROR,

OVERALL FREQUENCY RANGE . . . . . .. ... ... .... 3-57
3-34. TROUBLESHOOT ANALOG SWEEP FAILURE . . ... .. .. 3-58
3-35. TROUBLESHOOT FREQUENCY MARKERS FAILURE 3-60
3-36. TROUBLESHOOT INTERNAL FM CIRCUIT .. ...... .. 3-62
3-37. TROUBLESHOOT RF OUTPUT CIRCUIT

(OPTIONAL STEP ATTENUATOR INSTALLED) 3-63
3-38. TROUBLESHOOT DECR/INCR CONTROL CIRCUIT . . . . .. 3-66
3-39. TROUBLESHOOT HIGH RESIDUALFM . ... ........ 3-67
3-40. TROUBLESHOOT FREQUENCY VERNIER FUNCTION . . . . 3-68
3-41. TROUBLESHOOT POWER SWEEP FUNCTION ... ... .. 3-69
3-42. TROUBLESHOOT MANUAL SWEEP CONTROL . ... ... .3-70
3-43. TROUBLESHOOT EXTERNAL ALC GAIN

CONTROL CIRCUIT . . .. .. . ... .. .. 3-71
3-44. TROUBLESHOOT HORIZ OUTPUT CIRCUIT . . . . .. .. .. 3-72
3-45. TROUBLESHOOT SEQ SYNC CIRCUIT . . ... ...... .. 3-73
3-46. TROUBLESHOOT PENLIFT OUTPUT CIRCUIT . ... .. .. 3-74

66XXB MM



3-1.

CHAPTER 3
TROUBLESHOOTING

INTRODUCTION

This chapter provides troubleshooting tables and procedures that provide for fault isolation to a major
subassembly. In most cases, the major subassembly is a printed circuit board (PCB) or microwave module.
However, in the case of the automatic level control (ALC) circuit the major assembly is the A1A4 PCB and
the directional coupler located on the RF deck. For the YIG oscillators, the major assembly is the YIG oscillator
assembly itself, plus the associated YIG Driver PCB and heat-sink mounted transistors (Table A1-6).

3-2. TROUBLESHOOTING GUIDELINES

The following is a list of troubleshooting aids:

a.

Error Codes. The sweep generator has built-in self-tests and diagnostics. Self-test is automatically
initiated at power-up. It can also be initiated manually from the front panel or remotely over IEEE-488
bus (GPIB).

Functional Description. Refer to principles of operation (Chapter 2) as required. These principles
provide circuit theory that can aid in troubleshooting. Parts locator and schematic diagrams for all
PCBs are provided in Appendix 2.

Coolant Spray. Circuit cooler spray can be used to isolate problems. The most commonly used method
is to spray suspected components to see if the malfunction can be fixed temporarily. This spray can be
used to isolate a bad component. This method will not work all of the time, but it can be a great
timesaver. It is especially helpful in troubleshooting intermittent problems that worsen as temperature
rises. However, use this spray sparingly. Overspraying operational amplifiers, for example, can create
a feedback path around the amplifier that will be detrimental to circuit operation.

Corrosion. Many problems encountered on sweep generators that have been in service for some time
are caused by corrosion. Sometimes removing and reseating affected plug-in assemblies will correct a
malfunction. Cleaning connector pins and/or switch contacts with alcohol will repair many types of
digital and analog circuit malfunctions.

3-3. EQUIPMENT INSPECTION

The following inspection procedure can be helpful in locating obvious malfunctions within the sweep generator.

a.

b.

Physical. Inspect all external surfaces of sweep generator for physical damage, breakage, loose or dirty
contacts, and missing components.

Remove Covers. Remove top, bottom, and side covers as required to gain access to components.

WARNING

Hazardous voltages are present when covers are removed. When maintenance
can be performed without having power applied, power should be removed.

CAUTION

Do not disconnect or remove any PCBs unless sweep generator is turned off.
Some PCBs contain devices that can be damaged if the PCB is removed when
power is applied. Several components, including MOS devices, can be damaged
by electrostatic discharge. Use conductive foam to transport or store ICs. Use
a grounding strap when servicing is required around sensitive components.
Use care when unplugging ICs from high-grip sockets.
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c. PCBs. Inspect PCBs for discoloration, cracks, breaks, and warping.

d. Traces. Inspect PCB traces for breaks, cracks, cuts, erosion, or looseness.

e. Assemblies. Inspect all assemblies for burned or loose components.

f. Components. Inspect all chassis-mounted components for looseness, breakage, and loose contacts or

conductors.

g. Wiring. Inspect sweep generator for disconnected, broken, cut, loose, or frayed cables or wires.

3-4. ERROR CODES

The sweep generator uses error codes to indicate system faults. The software routines that generate error
codes are initiated (1) at instrument turn-on, (2) when the SELF TEST key is pressed, or (3) via the IEEE-488
Bus. When initiated, the error-code routines run sequentially beginning with the power supply (00) and
continuing through the A1A1 GPIB Interface PCB test (24). If multiple errors are detected, each error-code
number appears in turn as the error-code routines cycle through their testing. Therefore, when error codes
appear, it is important to troubleshoot them in order, from lowest to highest number.

3-5. TROUBLESHOOTING SYMPTOM INDEX

The symptom index (Table 3-1) contains a listing of indicated malfunctions with references to a listing within
the troubleshooting table. This table listing provides a definitive procedure or reference to another procedure.

3-6. TROUBLESHOOTING TABLE AND PROCEDURES

Table 3-2 lists common malfunctions that may be found during operation or maintenance of sweep generator.
Figures A2-1 thru A2-4, in Appendix 2, provide assembly-location, cable-routing, and A1A14 PCB test point
diagrams.

The troubleshooting procedures—both those in the table and in the referenced paragraphs—are mainly binary.
That is, they presume that the tested-for voltage, waveform, or power level is either of two cases: present or
absent. In each step, for one of the cases the sentence preceded with a bullet (¢ ) provides a conclusive remedy.
For the other case, you are directed to proceed to the next step. The last step provides remedies for either
condition.

Since you may exit a procedure at any point, instructions are not given to reinstall assemblies or covers
removed during the procedure. After exiting the procedure and completing the stated repair/replacement
action, you should perform an instrument self-test or Chapter 5 performance test, as applicable, to ensure
that the repair was successful.

As was explained in Section 1, paragraph 1-1, the troubleshooting procedures fault-isolate to a repairable
major assembly. However, detailed piece/part parts listings and drawings are provided as reference-only
material in the appendixes. Parts list information is located in Appendix 1 and schematics and parts-location
drawings are provided in Appendix 2.

NOTE
TTL low logic level is —0.5 to +0.8 V; TTL high logic level is +3.5 to +5.5 V.
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3 TROUBLESHOOTING

TROUBLESHOOTING TABLE AND PROCEDURES

Table 3-1. Troubleshooting Symptom Index

Malfunction No. Symptom Page
1. ERROR CODE 00 IS DISPLAYED . . . . . . . e e e s e e e 3-6
2. ERROR CODE 01 ISDISPLAYED . . . . . . . . e e e s e e e 3-6
3. ERROR CODE 02 ISDISPLAYED . . . . . . . . e e e s e e 3-6
4. ERROR CODE 03 IS DISPLAYED . . . . . . . . e e e e e e e e e 3-6
5. ERROR CODE 08 IS DISPLAYED . . . . . . . . e e e e e e e 3-6
6. ERROR CODE Q9 IS DISPLAYED . . . . . . . . e e e e e e e 3-6
7. ERROR CODE 10 ISDISPLAYED . . . . . . . . e e e e e e e 3-6
8. ERROR CODE 11 ISDISPLAYED . . . . . . . . e s e e e e 3-7
9. ERROR CODE 12 ISDISPLAYED . . . . . . . . e e e e e e e e 3-7

10. ERROR CODE 13 ISDISPLAYED . . . . . . . . e e e e e e e 3-7
11. ERROR CODE 14 IS DISPLAYED . . . . . . . . e e e e e e e e 3-7
12. ERROR CODE 15 IS DISPLAYED . . . . . . . . e e e e e e e e 3-7
13. ERROR CODE 16 ISDISPLAYED . . . . . . . . e e e e e 3-7
14. ERROR CODE 17 ISDISPLAYED . . . . . . . . e e e e e e e 3-7
15. ERROR CODE 18 ISDISPLAYED . . . . . . . . e e e e e e e 3-8
16. ERROR CODE 19 ISDISPLAYED . . . . . . . . e e e e e e e 3-8
17. ERROR CODE 20 IS DISPLAYED . . . . . . . . e e e e e e e e 3-8
18. ERROR CODE 21 ISDISPLAYED . . . . . . . . e e e e e e e 3-8
19. ERROR CODE 22 IS DISPLAYED . . . . . . . . e e e e 3-8
20. ERROR CODE 23 IS DISPLAYED . . . . . . . . e e e e 3-8
21. ERROR CODE 24 IS DISPLAYED . . . . . . . . e e s e e e 3-8
22. DEAD UNIT, NO FRONT PANEL LIGHTS. . . . . . . . . e 3-8
23. DECR/INCR CONTROL HAS NO EFFECT. . . . . . . . . o e e e e e e 3-9
24. EXTERNAL ALC GAIN CONTROL IS INOPERATIVE. . . . . . . . . . . . oo 3-9
25. FRONT PANEL LOCKS UP WHEN TRYING TO CHANGE

APARAMETER. . . . . 3-9
26. NO OR LOW RF OUTPUT, ALL BANDS (OPTIONAL STEP ATTENUATOR INSTALLED). . . . . 3-9
27. NO SWEEP WITH EXTERNAL SWEEP INPUT. . . . . . . .. . . . i 3-9
28. NO SIGNAL AT HORIZ OUTPUT CONNECTOR. . . . . . . . oo e e e e e 3-10
29. NO SIGNAL AT SEQ SYNC OUTPUT CONNECTOR. . . . . . . . .. . . ittt 3-10
30. NO SIGNAL AT V/IGHZ CONNECTOR. . . . . . . o oot e e e e e e e e 3-10
31. NO VIDEO MARKERS. . . . . . . e 3-10
32. REAR PANEL EXT SQ WAVE INPUT IS INOPERATIVE. . . . . . . . . . . ... ... 3-11
33. REAR PANEL PENLIFT OUTPUT IS INOPERATIVE. . . . . . . . .. . . i 3-11
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TROUBLESHOOTING TABLE AND PROCEDURES 3 TROUBLESHOOTING

Table 3-2. Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. ERROR CODE 00 IS DISPLAYED (VOLTAGE SUPPLY OTHER THAN 5 V SUPPLY IS OUT OF TOLERANCE).
Troubleshoot switching power supply out-of-regulation voltages (Paragraph 3-9).

* Replace faulty component/assembly.

2. ERROR CODE 01 IS DISPLAYED (LINE VOLTAGE IS TOO LOW).
Step 1.  Measure line voltage source.

 Ifless than 92 Vac from nominal 115 V source, connect sweep generator to line-volt-
age source between 92 and 138 Vac.

» If less than 184 Vac from nominal 230 V source, connect sweep generator to
line-voltage source between 184 and 276 Vac.

Step 2.  Troubleshoot faulty line-voltage indicator circuits (Paragraph 3-19).

* Replace faulty component/assembly.

3. ERROR CODE 02 IS DISPLAYED (LINE VOLTAGE IS TOO HIGH).
Step 1.  Measure line voltage source.

» If greater than 138 Vac from nominal 115 V source, connect sweep generator to
line-voltage source between 92 and 138 Vac.

» If greater than 276 Vac from nominal 230 V source, connect sweep generator to
line-voltage source between 184 and 276 Vac.

Step 2.  Troubleshoot faulty line-voltage indicator circuits (Paragraph 3-19).

* Replace faulty component/assembly.

4. ERROR CODE 03 IS DISPLAYED (RAM FAILURE).
None

* Replace A2A12 Microprocessor PCB (Paragraph 4-4).

5. ERROR CODE 08 IS DISPLAYED (ROM FAILURE).
None

* Replace A2A12 Microprocessor PCB (Paragraph 4-4).

6. ERROR CODE 09 IS DISPLAYED (FREQUENCY FAILURE, DOWN CONVERTER BAND.
Troubleshoot frequency error, Down Converter band (Paragraph 3-20).

* Replace faulty component/assembly.

7. ERROR CODE 10 IS DISPLAYED (FREQUENCY FAILURE, BAND 1).
Troubleshoot frequency error, Band 1 (Paragraph 3-21).

* Replace faulty component/assembly.
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3 TROUBLESHOOTING

TROUBLESHOOTING TABLE AND PROCEDURES

Table 3-2. Troubleshooting (Continued)

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

10.

11.

12.

13.

14.

ERROR CODE 11 IS DISPLAYED (FREQUENCY FAILURE, BAND 2).
Troubleshoot frequency error, Band 2 (Paragraph 3-22).

¢ Replace faulty component/assembly.

ERROR CODE 12 IS DISPLAYED (FREQUENCY FAILURE, BAND 3).
Troubleshoot frequency error, Band 3 (Paragraph 3-23).

¢ Replace faulty component/assembly.

ERROR CODE 13 IS DISPLAYED (FREQUENCY FAILURE, BAND4).
Troubleshoot frequency error, Band 4 (Paragraph 3-24).

* Replace faulty component/assembly.

ERROR CODE 14 IS DISPLAYED (FREQUENCY FAILURE, OVERALL RANGE).
Troubleshoot frequency error, Overall Range (Paragraph 3-26).

* Replace faulty component/assembly.

NOTE
Error code 20 will always accompany ALC error codes 15 thru 19, but it may also appear
independently.

ERROR CODES 15 IS DISPLAYED (ALC LOOP FAILURE, DOWN CONVERTER BAND).

Step 1. Check whether error codes 16, 17, 18, 19, and 20 as applicable are also displayed.

» If so, replace PIN Switch.
Step 2. Check whether error codes 16 and 20 as applicable are also displayed.
» If so, replace Band 1 YIG Assembly.
Step 3. Troubleshoot Power leveling error, Down Converter band (Paragraph 3-27).

* Replace faulty component/assembly.

ERROR CODE 16 IS DISPLAYED (ALC LOOP FAILURE, BAND 1).
Step 1. Check whether error codes 17, 18, 19, and 20 as applicable are also displayed.

» If so, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler.

Step 2. Troubleshoot power leveling error, Band 1 (Paragraph 3-28).

* Replace faulty component/assembly.

ERROR CODE 17 IS DISPLAYED (ALC LOOP FAILURE, BAND 2).
Troubleshoot power leveling error, Band 3 (Paragraph 3-29).

* Replace faulty component/assembly.
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TROUBLESHOOTING TABLE AND PROCEDURES 3 TROUBLESHOOTING

Table 3-2. Troubleshooting (Continued)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

15. ERROR CODE 18 IS DISPLAYED (ALC LOOP FAILURE, BAND 3).
Troubleshoot power leveling error, Band 4 (Paragraph 3-30).

* Replace faulty component/assembly.

16. ERROR CODE 19 IS DISPLAYED (ALC LOOP FAILURE, BAND 4).
Troubleshoot power leveling error, Band 4 (Paragraph 3-31).

* Replace faulty component/assembly.

17. ERROR CODE 20 IS DISPLAYED (ALC LOOP FAILURE, ONE OR MORE BANDS).

Step 1. Check whether error codes 20, 21, and 22ee are also displayed. If so, check that PCB-mounted
A1A2S1 switch (Figure A2-6) is in NORM position.

» If so, replace A1A2 Ramp Generator PCB.
Step 2. Troubleshoot power leveling error, Overall Frequency Range (Paragraph 3-26).

* Replace faulty component/assembly.

18. ERROR CODE 21 IS DISPLAYED (ANALOG SWEEP RAMP FAILURE).
Troubleshoot analog sweep failure (Paragraph 3-34).

* Replace faulty component/assembly.

19. ERROR CODE 22 IS DISPLAYED (FREQUENCY MARKERS FAILURE).
Troubleshoot frequency markers failure (Paragraph 3-35).

* Replace faulty component/assembly.

20. ERROR CODE 23 IS DISPLAYED (FM CIRCUIT FAILURE).
Troubleshoot internal FM circuits (Paragraph 3-36).

* Replace faulty component/assembly.

21. ERROR CODE 24 IS DISPLAYED (A1Al PCB FAILURE).
None
* Replace A1Al1 GPIB Interface PCB.

22. DEAD UNIT, NO FRONT PANEL LIGHTS.
Step 1. Check whether line cord is connected to sweep generator and to line-voltage source.
« If not, connect line cord.
Step 2. Check whether line voltage module shows correct line voltage value.
» If not, change to correct line voltage value.
Step 3. Check whether line fuse(s) are blown.

» If so, replace fuse(s).
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3 TROUBLESHOOTING TROUBLESHOOTING TABLE AND PROCEDURES

Table 3-2. Troubleshooting (Continued)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 4. Check whether fuse(s) blew again.
¢ If so, troubleshoot blown fuse(s) (Paragraph 3-8).
Step 5. Troubleshoot +5V Supply (Paragraph 3-7).

¢ Replace faulty component/assembly.

23. DECR/INCR CONTROL HAS NO EFFECT.
Troubleshoot DECR/INCR Control (Paragraph 3-38).

* Replace faulty component/assembly.

24. EXTERNAL ALC GAIN CONTROL IS INOPERATIVE.
Troubleshoot EXTERNAL ALC GAIN Control circuit (Paragraph 3-43).

* Replace faulty component/assembly.

25.  FRONT PANEL LOCKS UP WHEN TRYING TO CHANGE A PARAMETER.
Step 1. Check whether any front panel keys are binding or stuck closed.
» If not, replace A2A12 Microprocessor PCB (Paragraph 4-4).
Step 2. Try to free stuck key; recheck several times to ensure that it operates freely.

» If key continues to stick, replace A2A11 Front Panel PCB (Paragraph 4-5).

26. NO OR LOW RF OUTPUT, ALL BANDS (OPTIONAL STEP ATTENUATOR INSTALLED).
Step 1. Perform RF Output Step Attenuator Accuracy Test (Paragraph 5-15d).

» If performance test fails, troubleshoot RF output circuit (Paragraph 3-37).

27. NO SWEEP WITH EXTERNAL SWEEP INPUT.
Step 1. Press POWER key to OFF.
Step 2. Remove A1A2 PCB and install on card extender.
Step 3. Press POWER key to ON.
Step 4. Press RESET key.

Step 5. Connect oscilloscope vertical input between A1A2P1-B (probe) and A1A2P1-K (shield) (Figure
A2-6).

Step 6. Check that EXTERNAL RAMP INPUT signal (0-10 V) is present.

» If not, troubleshoot A1A14U11 (Figure A2-33) and associated components.
Step 7. Check that PCB-mounted A1A2S1 switch is in NORM position.

» If so, replace A1A2 Ramp Generator PCB.

» If not, place switch in NORM position.
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Table 3-2. Troubleshooting (Continued)

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

Step 2.
Step 3.
Step 4.
Step 5.
Step 6.

Step 2.
Step 3.
Step 4.
Step 5.

28. NO SIGNAL AT HORIZ OUTPUT CONNECTOR.
Troubleshoot HORIZ OUTPUT circuit (Paragraph 3-44).

Replace faulty component/assembly.

29. NO SIGNAL AT SEQ SYNC CONNECTOR.
Troubleshoot SEQ SYNC circuit (Paragraph 3-45).

Replace faulty component/assembly.

30. NO SIGNAL AT V/GHz CONNECTOR.
Step 1.

Press POWER key to OFF.

Remove A1A5 PCB and install on card extender.

Press POWER key to ON.

Press RESET key.

Press CW CF key.

Check that voltage between A1A5P1-9 (+) and A1A5P1-13 (-) (Figure A2-12) is 10 £0.02V.

31. NO VIDEO MARKERS.
Step 1.

If not, replace A1A5 PCB.

If so, check for poor connections between A1A14P41 and the rear panel connector.

Press POWER key to OFF.

Remove A1A3 PCB and install on card extender.

Press POWER key to ON.

Check that voltage between A1A3P1-K (-) and A1A3P1-M (+) (Figure A2-8) is +15 +0.7 V.
Check that voltage between A1A3P1-K () and A1A3P1-N (+) is =15 £0.7 V.

If both voltages are present, replace A1A3 Markers Generator PCB.

If not +15V, perform “Troubleshoot +15 VLC1 Supply” procedure (Paragraph 3-15),
and replace defective parts.

If not =15V, perform “Troubleshoot —15 VLC1 Supply” procedure (Paragraph 3-12),
and replace defective parts.

3-10
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3 TROUBLESHOOTING TROUBLESHOOTING TABLE AND PROCEDURES

Table 3-2. Troubleshooting (Continued)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

32. REAR PANEL EXT SQ WAVE INPUT IS INOPERATIVE.
Step 1. Press POWER key to OFF.
Step 2. Remove A1A4 PCB and install on card extender.
Step 3. Press POWER key to ON.
Step 4. Press RESET key.
Step 5. Press CW FO key.
Step 6. Apply +1 V signal to EXT SQ WAVE INPUT connector.
Step 7. Check voltage between A1A4P1-15 and A1A4P1-9 (Figure A2-10).
o If +1V, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler).
» If not +1V, check for poor connections between A1A14P10 and the rear panel
connector.
33. REAR PANEL PENLIFT OUTPUT IS INOPERATIVE.
Perform “Troubleshoot PENLIFT OUTPUT Circuit” procedure (Paragraph 3-46).

* Replace faulty component/assembly.
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TROUBLESHOOT +5V SUPPLY 3 TROUBLESHOOTING

3-7. TROUBLESHOOT +5V SUPPLY
This procedure is used to isolate malfunctions in the A1A14 PCB +5 volt supply and outlying load circuits.

NOTE

* Figures A2-1 thru A2-4 provide assembly-location, cable-routing, and A1A14
PCB test-point-location diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
A1A14 PCB components.

Press POWER key to OFF.

2. Disconnect sweep generator from line-voltage source.

WARNING

Lethal voltages exist on A1A14 PCB capacitors, even with power removed.
After turning off power, wait 5 minutes for capacitors to discharge before

making measurements or otherwise working on circuit under high-voltage
cover.

Remove cable cover and high-voltage cover.

4. Reconnect sweep generator to line-voltage source, and press POWER key to ON.

WARNING

Lethal currents are present when line voltage is applied and sweep generator
is switched on. Use care to avoid electric shock.

5. Check voltage between A1A14XA13-A (—) and A1A14XA13-C (+).
o Ifnot +270 to +390 Vac, check line voltage (115 or 230 Vac +20%) at locations shown in following

tabulation.
CHECK BETWEEN IF VOLTAGE IS CORRECT IF VOLTAGE IS INCORRECT
A1A14T1, pins 1 and 4 Troubleshoot A1A14- CR39 Go to next check.
thru A1A14CR42 and
associated circuit.
A1A14FL1, pins 3 and 4 Replace POWER switch Go to next check.
A1A14SW1 (para 4-16).
A1A14FL1, pins 1 and 2 Replace A1A14FL1. Troubleshoot A1A14L1,
A1A14L2, and line-voltage
module.

6. Check voltage between A1A14XA13-8 (+) and A1A14XA13-7 (-).
o If +18V or greater, go to step 9.
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3 TROUBLESHOOTING TROUBLESHOOT +5V SUPPLY

10.

11.
12.
13.
14.

Check voltage between A1A14T1-5 and A1A14T1-8.

o If 10 to 17 Vac, troubleshoot A1A14CR6 thru A1A14CR9 and associated circuit.
o Ifnot 10 to 17 Vac, replace A1A14T1.

Press POWER key to OFF.

Remove A1A1 thru A1A10 PCBs.

Press POWER key to ON.

o If front panel POWER indicator lights, go to subparagraph a.

Press POWER key to OFF.

Install A1A1 thru A1A10 PCBs.

Disconnect cables from A1A14P5, A1A14P6, and A1A14P7.

Press POWER key to ON.

o If A1A14DS1 (+5V) indicator does not light, replace A1A13 PCB (Paragraph 4-4).
o If A1A14DS1 (+5V) indicator does light, go to subparagraph b.

a. +5V Restored When Load PCBs Are Removed.

1.
2.
3.

Press POWER key to OFF.

Reinstall A1A1 PCB removed in step 10, above.

Press POWER key to ON.

o If POWER indicator goes out, press POWER key to OFF and replace A1A1 PCB.

Repeat steps 1 thru 3, above, sequentially for A1A2, A1A3, A1A4, A1A5, A1A6, A1A7, A1A8, A1A9,
and A1A10 PCBs, as applicable for your model.

« If A1A2, A1A3, A1A5, or A1A10 PCB is faulty, press POWER key to OFF and replace applicable
PCB.

o If A1A4 PCB is faulty, press POWER key to OFF and replace ALC Assembly (A1A4 ALC and
Directional Coupler).

« If applicable A1A6, A1A7, A1A8, or A1A9 PCB is faulty, press POWER key to OFF and replace
YIG assembly.

b. +5V Restored When Front Panel Disconnected.

1.
2.

Press POWER key to OFF.
Reconnect ribbon cables to A1A14P5, A1A14P6, and A1A14P7.
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TROUBLESHOOT BLOWN FUSE(S) 3 TROUBLESHOOTING

NOTE
Do not remove PCBs from A2 assembly in following step.
Remove A2 Front Panel Assembly from Al Basic Frame Assembly (Paragraph 4-3).
4. Disconnect ribbon cables from A2A11P1, A2A11P2, and A2A11P3.
Press POWER key to ON.

o If A1A14DS1 (+5V) indicator lights, press POWER key to OFF and replace A2A11 PCB (Paragraph
4-5).

o If A1A14DS1 (+5V) indicator does not light, press POWER key to OFF and replace A2A12 PCB
(Paragraph 4-4).

3-8. TROUBLESHOOT BLOWN FUSE(S)
This procedure is used to correct for a short in the line-voltage-input circuit on A1A13 or A1A14 PCBs.

1. Press POWER key to OFF and disconnect power cord from line-voltage source.

WARNING
Lethal voltages are exposed on capacitors A1A13C5 and A1A13C6 when PCB

is withdrawn in following step. Discharge capacitors to ground before proceed-
ing with remainder of paragraph.
2. Remove A1A13 PCB.
Replace fuse(s).
4. Reconnect power cord.

« Ifeither or both fuses blow, troubleshoot A1A14FL1, A1A141.1, A1A141.2, and line-voltage module;
replace defective part(s).

5. Press POWER key to ON.

« If either or both fuses blow, troubleshoot A1A14T1, A1A14CR39 thru A1A14CR42, and associated
circuit; replace defective part(s).

o If neither fuse blows, replace A1A13 PCB.
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TROUBLESHOOT SWITCHING POWER SUPPLY
OUT-OF-REGULATION VOLTAGES

3 TROUBLESHOOTING

3-9. TROUBLESHOOT SWITCHING POWER SUPPLY OUT-OF-REGULATION VOLTAGES
This procedure is used to isolate malfunctions in A1A14 PCB switching power supply.

NOTE

* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for

A1A14 PCB components.

» Reference voltages to A1A14TP3 (A GND).

1. Press POWER key to ON.

2. Check voltages at points shown in following tabulation.

If incorrect on only one supply, go to referenced paragraph.

If incorrect on all —15V and -5V supplies, go to step 3.

If incorrect on all +15V supplies, go to step 4.

If all voltages are correct, go to step 5.

SUPPLY A1A14 PCB TESTING POINT VALUE PiiZEGF;ZSH
-5V P24-1 -5 0.7V 3-10
—-15 VHC P12-3 -15 0.7V 3-11
-15VLC1 TP5 (-15V) —-15 0.7V 3-12
—-15VLC2 VR4-3 —-15 0.7V 3-13
+15 VHC P12-5 +15 0.7V 3-14
+15 VLC1 TP4 (+15V) +15 0.7V 3-15
+15 VLC2 VR3-3 +15 0.7V 3-16
+24V VR1-3 +24 1.5V 3-17
-38V TP6 (=38 V) -38+15V 3-18

3. Check voltage at A1A14XA13-22.

66XXB MM

If less than —16V, replace A1A13 PCB.
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TROUBLESHOOT -5 VOLT SUPPLY 3 TROUBLESHOOTING

4. Check voltage at A1A14XA13-26.
o Ifless than +16V, replace A1A13 PCB.
5. Check that fan is operating.
« If operating, go to step 7.
6. Check voltage at A1A14XA13-21.
o If not +26V (minimum), replace A1A13 PCB.
o If +26V (minimum), troubleshoot A1A14VR1, A1A14VR2, and associated circuit.
7. Check adjustment of A1A14R89 (Paragraph 6-3).

o If adjustment fails, troubleshoot A1A14U4B, A1A14U5C, A1A14U5D, and associated circuit;
replace defective part(s).

o If adjustment is successful and error code persists, replace self-test latch A1A14U10.

3-10. TROUBLESHOOT -5 VOLT SUPPLY
This procedure is used to isolate malfunctions in the A1A14 PCB -5V supply and outlying load circuits.

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

« Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Disconnect cable from A1A14P13.

Press POWER key to ON.

Check voltage at A1A14P24-3.

o If not -5 +0.7V, replace AOU5 (located on RF deck).
o If -5 +0.7V, replace Band 1 YIG Assembly .

Ll
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3 TROUBLESHOOTING TROUBLESHOOT —-15 VHC SUPPLY

3-11. TROUBLESHOOT -15 VHC SUPPLY

This procedure is used to isolate malfunctions in the A1A14 PCB -15 VHC supply and outlying load circuits.

ou ok oo

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

» Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A6, A1A7, A1A8, A1A9, and A1A10 PCBs, as applicable for your model.

Disconnect cables from applicable A1A14P12, A1A14P13, A1A14P14, A1A14P16, and A1A14P17.
Press POWER key to ON.

Check voltage at A1A14P12-3.

o If not —15 £0.7V, troubleshoot AOU1 and associated components.

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB and cable(s). Then press the POWER key to ON to measure
voltages.

Check voltage at A1A14P12-3 while performing action in following tabulation.

CONNECT CABLE TO
INSTALL IF VOLTAGE NOT -15 £0.7V,
PCB CABLE AlA14 PCB REPLACE
CONNECTOR CONNECTOR

A1A6 17 P14 Band 1 YIG Assembly.
None 1 P12 Down Converter Assembly.
A1A7 16 P13 Band 2 YIG Assembly.
A1A8 20 P17 Band 3 YIG Assembly.
A1A9 21 P16 Band 4 YIG Assembly.
A1A10 N/A N/A A1A10 PCB.
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TROUBLESHOOT -15 VLC1 SUPPLY

3 TROUBLESHOOTING

3-12. TROUBLESHOOT -15 VLC1 SUPPLY

This procedure is used to isolate malfunctions in the A1A14 PCB -15 VLC1 supply and outlying load circuits.

3-18
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NOTE

* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figure A2-32 provides A1A14 PCB test point locations.

» Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A2, A1A3, A1A4, and A1A5 PCBs.

Press POWER key to ON.

Check voltage at A1A14TP5 (-15 V).
o If not —15 £0.7V, troubleshoot A1A14VR6 and associated circuit.

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB. Then press the POWER key to ON to measure voltages.

Check voltage at A1A14TP5 (-15 V) while performing action in below tabulation.

INSTALL PCB

IF VOLTAGE NOT -15 #0.7V,

Al1A2

A1A3

AlA4

Al1A5

Replace A1A2 PCB.

Replace A1A3 PCB.

Replace ALC Assembly (A1A4 PCB and Directional Coupler).

Replace A1A5 PCB.
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3 TROUBLESHOOTING TROUBLESHOOT —-15 VLC2 SUPPLY

3-13. TROUBLESHOOT -15 VLC2 SUPPLY

This procedure is used to isolate malfunctions in the A1A14 PCB -15 VLC2 supply and outlying load circuits.

ou ok oo

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

Press POWER key to OFF.
Remove A1A6, A1A7, A1A8, A1A9, and A1A10 PCBs, as applicable for your model.
Disconnect cables from applicable A1A14P13, A1A14P14, A1A14P16, and A1A14P17.
Press POWER key to ON.
Check voltage at A1A14VR4-3.
o If not —15 £0.7V, troubleshoot A1A14VR4 and associated circuit.

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB and cable(s). Then press the POWER key to ON to measure

voltages.

Check for voltage at A1A14VR4-3 while performing action in below tabulation.

CONNECT CABLE TO
INSTALL
PCB CABLE AlAl14 PCB IF VOLTAGE IS
CONNECTOR CONNECTOR

A1A6 17 P14 Not —15 +0.7V, replace Band 1 YIG
Assembly.

A1A7 16 P13 Not —15 +0.7V, replace Band 2 YIG
Assembly.

A1A8 20 P17 Not —15 +0.7V, replace Band 3 YIG
Assembly.

A1A9 21 P16 Not —15 +0.7V, replace Band 4 YIG
Assembly.

Al1A10 N/A N/A Not —15 +0.7V, replace A1A10 PCB.
-15 £0.7V, replace A2A12 PCB
(Paragraph 4-4).
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TROUBLESHOOT +15 VHC SUPPLY 3 TROUBLESHOOTING

3-14. TROUBLESHOOT +15 VHC SUPPLY

This procedure is used to isolate malfunctions in the A1A14 PCB +15 VHC supply and outlying load circuits.

ou ok o

3-20

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

» Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A6, A1A7, A1A8, A1A9, and A1A10 PCBs, as applicable for your model.

Disconnect cables from applicable A1A14P12, A1A14P13, A1A14P14, A1A14P16, and A1A14P17.
Press POWER key to ON.

Check voltage at A1A14P12-5.

o If not +15 +0.7V, troubleshoot AOU2 and associated circuit.

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB and cable(s). Then press the POWER key to ON to measure
voltages.

Check voltage at A1A14P12-5 while performing action in below tabulation.

CONNECT CABLE TO
INSTALL IF VOLTAGE NOT +15 £0.7V,
PCB CABLE Al1Al4 PCB REPLACE
CONNECTOR CONNECTOR
Al1A6 17 P14 Band 1 YIG Assembly.
None 1 P12 Down Converter Assembly.
A1A7 16 P13 Band 2 YIG Assembly.
A1A8 20 P17 Band 3 YIG Assembly.
A1A9 21 P16 Band 4 YIG Assembly.
A1A10 N/A N/A A1A10 PCB.
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3 TROUBLESHOOTING TROUBLESHOOT +15 VLC1 SUPPLY

3-15. TROUBLESHOOT +15 VLC1 SUPPLY

This procedure is used to isolate malfunctions in the A1A14 PCB +15 VLC1 supply and outlying load circuits.
NOTE

* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

» Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A2, A1A3, A1A4, and A1A5 PCBs.

Press POWER key to ON.

Check voltage at A1A14TP4 (+15 V).

e If not +15 0.7V, troubleshoot A1A14VR5 and associated circuit.

L O

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB. Then press the POWER key to ON to measure voltages.

5. Check voltage at A1A14TP4 (+15 V) while performing action in below tabulation.

INSTALL PCB IF VOLTAGE NOT +15 0.7V,
A1A2 Replace A1A2 PCB.
A1A3 Replace A1A3 PCB.
AlA4 Replace ALC Assembly (A1A4 PCB; and Directional Coupler,
Paragraph 4-9).
A1A5 Replace A1A5 PCB.
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TROUBLESHOOT +15 VLC2 SUPPLY 3 TROUBLESHOOTING

3-16. TROUBLESHOOT +15 VLC2 SUPPLY
This procedure is used to isolate malfunctions in the A1A14 PCB +15 VLC2 supply and outlying load circuits.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

Press POWER key to OFF.
Remove A1A6, A1A7, A1A8, A1A9, and A1A10 PCBs, as applicable for your model.
Disconnect cables from applicable A1A14P13, A1A14P14, A1A14P16, and A1A14P17.
Press POWER key to ON.
Check voltage at A1A14VR3-3.
e If not +15 0.7V, troubleshoot A1A14VR3 and associated circuit.

ou ok oo

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB and cable(s). Then press the POWER key to ON to measure
voltages.

6. Check voltage at A1A14VR3-3 while performing action in below tabulation.

CONNECT CABLE TO
INSTALL
PCB CABLE AlAl14 PCB IF VOLTAGE IS
CONNECTOR CONNECTOR

A1A6 17 P14 Not +15 0.7V, replace Band 1 YIG
Assembly.

A1A7 16 P13 Not +15 0.7V, replace Band 2 YIG
Assembly.

A1A8 20 P17 Not +15 0.7V, replace Band 3 YIG
Assembly.

A1A9 21 P16 Not +15 0.7V, replace Band 4 YIG
Assembly.

Al1A10 N/A N/A Not +15 +0.7V, replace A1A10 PCB.
+15 +0.7V, replace A2A12 PCB
(Paragraph 4-4).
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3 TROUBLESHOOTING TROUBLESHOOT +24V SUPPLY

3-17. TROUBLESHOOT +24V SUPPLY

This procedure is used to isolate malfunctions in A1A14 PCB +24V supply and outlying load circuits.

& U e

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

» Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A10 PCB.

Disconnect cable from A1A14P12.

Disconnect cables from A1A14P31 and A1A14P49.

Press POWER key to ON.

Check voltages at A1A14VR1-3 and A1A14VR2-3.

o If +24 +1.5V, go to step 8.

Check voltage at A1A14XA13-21.

o If not +26V (minimum), replace A1A13 PCB.

o If +26V (minimum), troubleshoot A1A14VR1, A1A14VR2, and associated circuit.
CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB and cable(s). Then press the POWER key to ON to measure
voltages.

Check voltage at A1A14VR1-3 while performing action in following tabulation.

CONNECT CABLE TO
INSTALL IF VOLTAGE NOT +24 £1.5V,
PCB CONNECTOR CAcl)QlN4E;EZOBR REPLACE
A1A10 None None A1A10 PCB.
N/A 13 P31 Optional Step Attenuator
8 P49 A3B1 Fan (Paragraph 4-10).
N/A 1 P12 Down Converter.
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3-18. TROUBLESHOOT -38V SUPPLY
This procedure is used to isolate malfunctions in A1A14 PCB —38V supply and outlying load circuits.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

» Reference voltages to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A6, A1A7, A1A8, and A1A9 PCBs, as applicable for your model.
Disconnect cables from applicable A1A14P13, A1A14P14, A1A14P16, and A1A14P17.
Press POWER key to ON.

Check voltage at A1A14TP6 (-38 V).

If not —38 +1.5V, go to step 8.

A o

CAUTION

In the following steps, press the POWER key to OFF before reinstalling the
specified PCB and cable(s). Then press the POWER key to ON to measure
voltages.

7. Check voltage at A1A14TP6 (-38 V) while performing action in following tabulation.

CONNECT CABLE TO
INSTALL IF VOLTAGE NOT —-38 +1.5V,
PCB CONNECTOR CAéﬁlN4E;EZOBR REPLACE
A1A6 17 P14 Band 1 YIG Assembly.
A1A7 16 P13 Band 2 YIG Assembly.
A1A8 20 P17 Band 3 YIG Assembly.
A1A9 21 P16 Band 4 YIG Assembly.

8. Check voltage between A1A14XA13-28 (+) and A1A14XA13-25 (-).
o If not —41V (minimum), replace A1A13 PCB (Paragraph 4-4).

o If-41V (minimum), troubleshoot A4VR1, A1A14Q1 thru A1A14Q3, and associated circuit; replace
defective part(s).

3-24 66XXB MM



TROUBLESHOOT FAULTY LINE-VOLTAGE
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3-19. TROUBLESHOOT FAULTY LINE-VOLTAGE INDICATOR CIRCUITS

This procedure is used to isolate malfunctions in A1A14 PCB low and high line-voltage indicator circuits.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

» Reference voltages to A1A14TP3 (A GND).

1. Press POWER key to ON.
2. Check voltage at A1A14U4-1.
o If +4.2 +0.1V, go to step 4.
3. Check voltage at A1A14U4-7.
o If +12V or greater, replace A1A14U4.
o Ifless than +12V, troubleshoot bridge A1A14CR6 thru A1A14CR9 and associated circuit.
4. Perform applicable low or high line-voltage adjustment (Paragraph 6-3).
o If adjustment does not clear fault, replace A1A14U5.
5. Check applicable A1A14DS5 (LOW LINE) or A1A14DS4 (HIGH LINE) indicator.
o Ifnot lit, replace A1A14U10.
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TROUBLESHOOT FREQUENCY ERROR,
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3-20. TROUBLESHOOT FREQUENCY ERROR, DOWN CONVERTER BAND

This procedure is used to isolate malfunctions in the down-converter band frequency-generation and control
circuits on A1A5 and A1A6 PCBs.

NOTE
* Figures A2-14 and A2-15 provide A1A6 PCB parts-locator and schematic
diagrams.

e TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).

Press POWER key to ON.
Press POWER key to OFF.
Remove A1A6 PCB and install on card extender.
Press POWER key to ON.
Press CW CF key and set CF frequency for 1.000 GHz.
Check voltage at A1A6P1-H or TP5.
o If TTL low, replace A1A14U8 (Figure A2-25).
7. Check CF DAC voltage at A1A6P1-16.
« If not per Table 3-3 +0.02V, replace A1A5 PCB.
8. Check voltage at A1A6P1-12.

o If same as step 7 voltage, replace Band 1 YIG Assembly (constituent parts are shown in Table
Al1-6).

o If not same as step 7 voltage, replace A1A5 PCB.

A o

Table 3-3. Down Converter Band Frequency Settings

Model CF DAC Model CF DAC Model CF DAC
6609B 6628B 6645B
6609B-50 5.00 v 6628B-50 NA 6645B-40 0.56v
6610B NA 6629B 6647B
6629B-40 NA 6647B-40 0.50 v
6616B NA
6630B NA 6653B NA
6617B 1.25 v 6630B-50
6617B-40 ’ 6659B 0.38 V
6631B NA
6619B NA 6660B NA
6619B-40 6632B NA
6662B NA
6620B NA 6635B NA
6635B-40 6663B NA
6621B NA
6621B-40 6636B NA 6668B 1.25V
6622B 6637B 6669B 0.25V
6622B-40 12V 6637B-40 NA
6672B NA
6624B NA 6640B NA
6640B-10
6627B NA
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TROUBLESHOOT FREQUENCY ERROR,
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3-21. TROUBLESHOOT FREQUENCY ERROR, BAND 1

This procedure is used to isolate malfunctions in the Band 1 frequency-generation and control circuits onA1A5
and A1A6 PCBs.

NOTE
* Figures A2-14 and A2-15 provide A1A6 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).

Press POWER key to OFF.
Remove A1A6 PCB and install on card extender.
Press POWER key to ON.
Press CW CF key and set CF frequency per Table 3-4.
Check voltage at A1A6P1-E or TP3.
o If TTL high, go to step 8.
6. Check voltage at A1A6P1-D.

o If TTL low, replace A1A14U7 (Figure A2-32).
7. Check CF DAC voltage at A1A6P1-19.

« If not per Table 3-4 +0.02V, replace A1A5 PCB.
8. Check voltage at A1A6P1-16.

o If same as step 7 voltage, replace Band 1 YIG Assembly (constituent parts are shown in Table
Al1-6).

o If not same as step 7 voltage, replace A1A5 PCB.

ou ok o

Table 3-4. Band 1 Frequency Settings

Model CF Freq, CF DAC Model CF Freq, CF DAC Model CF Freq, CF DAC

66098 66288 66458
6609B-50 NA 6628B-50 NA 6645B-40 5GHz, 278 V
6610B 1.5 GHz, 7.5V 66298 66478

6629B-40 NA 6647B-40 5GHz, 250V
66168 2.5 GHz, 5.81 V

6630B NA 6653B 5 GHz, 1.89 V
6617B 6630B-50
6617B-40 5GHz, 6.25V 66598 5 GHz, 1.89 V

6631B NA
66198 6660B NA
6619B-40 5GHz, 6.25 V 66328 NA

66628 5 GHz, 1.25 V

6620B 5 GHz, 11.63 V 66358

6635B-40 5GHz, 278 V 6663B 5 GHz, 1.25 V
66218 5 GHz, 6.25 VV
6621B-40 6 6636B NA 66638 5 GHz, 1.25 V
66228 66378 66698 5 GHz, 1.25 V
A0 5 GHz, 6.25 VV S 40 5 GHz, 2.50 V

66728 NA

6624B 6 GHz, 7.5V 6640B NA

6640B-10
66278 NA
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3-22. TROUBLESHOOT FREQUENCY ERROR, BAND 2

This procedure is used to isolate malfunctions in the Band 2 frequency-generation and control circuits onA1A5
and A1A7 PCBs.

NOTE
* Figures A2-17 and A2-18 provide A1A7 PCB parts-locator and schematic
diagrams.

e TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.

» Reference voltage measurements to A1A14TP3 (A GND).

1. Press POWER key to OFF.
2. Remove A1A7 PCB and install on card extender.
3. Press POWER key to ON.
4. Press CW CF key and set CF frequency per Table 3-5.
5. Check voltage at A1A7P1-E.
o If TTL high, go to step 8.
6. Check voltage at A1A7P1-D.
o If TTL low, replace A1A14U7 (Figure A2-32).
7. Check CF DAC voltage at A1A7P1-19.
« If not per Table 3-5 +0.02 V, replace A1A5 PCB.
8. Check voltage at A1A7P1-16.
o If same as step 7 voltage, replace Band 2 YIG Assembly (constituent parts are shown in Table
Al1-6).
« If not same as step 7 voltage, replace A1A5 PCB.
Table 3-5. Band 2 Frequency Settings
Model CF Freq, CF DAC Model CF Freq, CF DAC Model CF Freq, CF DAC
66098 6628B 66458
6609B-50 NA 6628B-50 10 GHz, 8.08 v 6645B-40 10 GHz, 5.56 v
6610B NA 66298 6647B
6629840 10 GHz, 5.00 V 6047840 10 GHz, 5.00 V
66168 NA
6630B 6653B 10 GHz, 3.77 V
6617B NA 6630B-50 10 GHz, 8.06 V z
6617B-40 66598 10 GHz, 3.77 V
6631B 10 GHz, 6.45 V
66198 NA 6660B NA
6619B-40 66328 NA
66628 10 GHz, 3.75 V
6620B NA 66358
6635B-40 10 GHz, 556 V 66638 10 GHz, 3.75 V
6621B
6621B-40 10 GHz, 1250 V 6636B NA 6668B 10 GHz, 3.75 V
66228 6637B 66698 10 GHz, 3.75 V
6622840 10 GHz, 12.50 V 6637840 10 GHz, 5.00 V
66728 NA
6624B NA 6640B NA
6640B-10
66278 7.5 GHz, 8.33 V
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3-23. TROUBLESHOOT FREQUENCY ERROR, BAND 3

This procedure is used to isolate malfunctions in the Band 3 frequency-generation and control circuits onA1A5
and A1A8 PCBs.

ou ok o

NOTE
* Figures A2-19 and A2-20 provide A1A8 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A8 PCB and install on card extender.
Press POWER key to ON.

Press CW CF key and set CF frequency for per Table 3-6.
Check voltage at A1A8P1-E.

o If TTL high, go to step 8.

Check voltage at A1A8P1-D.

o If TTL low, replace A1A14U7 (Figure A2-25).
Check CF DAC voltage at A1A8P1-19.

o If not per Table 3-6 +0.02 V, replace A1A5 PCB.
Check voltage at A1A8P1-16.

o If same as step 7 voltage, replace Band 3 YIG Assembly (constituent parts are shown in Table
Al1-6).

o If not same as step 7 voltage, replace A1A5 PCB.

Table 3-6. Band 3 Frequency Settings

Model CF Freq, CF DAC Model CF Freq, CF DAC Model CF Freq, CF DAC

66098 66288 66458
6609B-50 NA 6628B-50 NA 6645B-40 15GHz, 8.33 vV
6610B NA 66298 66478

6629B-40 NA 6647B-40 15 GHz, 7.50 v
66168 NA

6630B 6653B 15 GHz, 5.66 VV
6617B \A 0630850 15 GHz, 7.50 V
6617B-40 66598 15 GHz, 5.66 VV

6631B 12.25 GHz, 7.90 V
66198 NA 6660B 15 GHz, 3.75 V
6619B-40 66328 19.5 GHz, 8.86 V

66628 15GHz, 3.75 V

6620B NA 66358

6635B-40 15GHz, 833V 66638 15GHz, 3.75 V
6621B NA
6621B-40 66368 NA 66688 15GHz, 3.75 V
66228 6637B 66698 15GHz, 3.75 V
6622B-40 NA 6637B-40 15 GHz, 7.50 v

66728 NA

6624B NA 6640B

o oa00.10 13.25 GHz, 331V
66278 NA
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3-24. TROUBLESHOOT FREQUENCY ERROR, BAND 4

This procedure is used to isolate malfunctions in the Band 4 frequency-generation and control circuits onA1A5
and A1A9 PCBs.

NOTE
* Figures A2-17 and A2-18 provide A1A9 PCB parts-locator and schematic
diagrams.

e TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.

» Reference voltage measurements to A1A14TP3 (A GND).

1. Press POWER key to OFF.
2. Remove A1A9 PCB and install on card extender.
3. Press POWER key to ON.
4. Press CW CF key and set CF frequency per Table 3-7.
5. Check voltage at A1A9P1-E.
o If TTL high, go to step 8.
6. Check voltage at A1A9P1-D.
o If TTL low, replace A1A14U7 (Figure A2-32).
7. Check CF DAC voltage at A1A9P1-19.
o If not per Table 3-7 +0.02 V, replace A1A5 PCB.
8. Check voltage at A1A9P1-16.
o If same as step 7 voltage, replace Band 4 YIG Assembly (constituent parts are shown in Table
Al1-6).
« If not same as step 7 voltage, replace A1A5 PCB.
Table 3-7. Band 4 Frequency Settings
Model CF Fregency (GHz) Model CF Fregency (GHz) Model CF Fregency (GHz)
6609B 6628B 66458
6609B-50 NA 6628B-50 NA 6645B-40 NA
6610B NA 6629B 66478
6629B-40 NA 6647B-40 NA
6616B NA
6630B NA 6653B 22 GHz, 8.30 V
66178 NA 6630B-50
6617B-40 66598 22 GHz, 8.30 V
6631B NA
6619B NA 6660B 22 GHz, 550 V
6619B-40 6632B NA
6662B 22 GHz, 550 V
6620B NA 66358 NA
6635B-40 6663B 22 GHz, 550 V
6621B NA
6621B-40 66368 22 GHz, 8.30 V 6668B 22 GHz, 550 V
6622B 66378 66698 22 GHz, 550 V
6622B-40 NA 6637B-40 NA
6672B NA
6624B NA 6640B NA
6640B-10
66278 NA
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3 TROUBLESHOOTING DOUBLER BAND

3-25. TROUBLESHOOT FREQUENCY ERROR, DOUBLER BAND

This procedure is used to isolate malfunctions in the 27.5-t0-40 GHz frequency-generation and control circuits
on A1A8 PCBs.

NOTE
* Figures A2-19 and A2-20 provide A1A8 PCB parts-locator and schematic
diagrams.

e TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).

Press POWER key to OFF.

Remove A1A8 PCB and install on card extender.

Press POWER key to ON.

Press CW CF key and set CF frequency for 33.000 GHz.

Check voltage at A1A8P1-19.

o If not +8.25 +£0.02 V, replace A1A5 PCB.

6. Check voltage at A1A8P1-16.

o If +8.25 0.1V, replace Band 3 YIG Assembly (constituent parts are shown in Table A1-6).
o Ifnot +8.25 +0.1 V, replace A1A5 PCB.

ou ok o
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TROUBLESHOOT FREQUENCY ERROR,
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3-26. TROUBLESHOOT FREQUENCY ERROR, OVERALL FREQUENCY RANGE
This procedure is used to isolate malfunctions that occur at other than center frequency in one or more bands.
1. Press POWER key to ON.
2. Press SELF TEST key and check if error code 15, 16, 17, 18, or 19, as applicable, also appear.
o Troubleshoot error code 15, 16, 17, 18, or 19 as applicable.
3. If none of the error codes listed in step 2 appear, replace A1A5 PCB.

3-27. TROUBLESHOOT POWER LEVELING ERROR, DOWN CONVERTER BAND

This procedure is used to isolate malfunctions in the down-converter band ALC loop.

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-15 and A2-16 provide A1A6 PCB parts-locator and schematic
diagrams.

e TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).
* Refer to Figure 3-1 for a troubleshooting diagram.

1. Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT

o O )
o o
o O
o O
[P
POWER METER
\: 1 E: | B | | T \BD POWER
El=N EICE= === ¢ -=| SENSOR SENSOR IN
- =5 B =N i o) [ —
s| 2218 2°°°0| 3 5a0
- RF OUTPUT OSCILLOSCOPE

HORIZONTAL INPUT
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

PWR-SU

Press RESET key.

Press F1-F2 key.

Press F1 key and set F1 frequency for 0.010 GHz.
Press F2 key and set F2 frequency for 2.000 GHz.
Press MANUAL SWEEP key.

I A
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TROUBLESHOOT POWER LEVELING ERROR,

3 TROUBLESHOOTING DOWN CONVERTER BAND (NOT 6609B OR 6609B-50)
7. Check voltage at A1A14P12-5.
o If not +15 +1 V, troubleshoot +15 VHC supply (Paragraph 3-14); replace defective part(s).
8. Check voltage at A1A14P12-3.
o If not —15 £1 V, troubleshoot —15 VHC supply (Paragraph 3-11); replace defective part(s).
9. Press POWER key to OFF.
CAUTION
Do not twist, bend, or otherwise damage semirigid cable in the following steps.
10. Remove RF deck assembly cover.
11. Remove RF cable from between Pin Switch (Pad on 6609B/6609B-50) and RF INPUT on Down
Converter; connect power sensor to PIN switch (or Pad). For 6609B/6609B-50, skip to step 21.
12. Press POWER key to ON.
13. Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.
o If power meter indicates +11 dBm or greater, go to step 21.
14. Press POWER key to OFF.
15. Remove A1A6 PCB and install on card extender.
16. Press POWER key to ON.
17. Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P15-2.
o If -3 0.5V, replace PIN switch.
18. Check voltage between A1A6P1-2 (probe) and A1A6TP1 (shield).
o Ifnot TTL low during forward sweep, replace Band 1 YIG Assembly (constituent parts are shown
in Table A1-6).
e If TTL low during forward sweep, troubleshoot A1A14Q5, A1A14Q8, A1A14Q9, and associated
components (Figures A2-32 and A2-33); replace defective part(s).
19. Press POWER key to OFF.
20. Disconnect power sensor from PIN switch. Reinstall RF cable; torque connectors to 8 inch-pounds.
21. Remove A1A4 PCB and install on card extender.
22. Press POWER key to ON.
23. Press AUTO key.
24. Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that

trace extends full width of screen (10 divisions).
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TROUBLESHOOT POWER LEVELING ERROR,
DOWN CONVERTER BAND (6609B OR 6609B-50) 3 TROUBLESHOOTING

25. Set oscilloscope vertical input coupling for ac, and connect between A1A4P1-S (probe) and A1A4TP2
(shield) (Figure A2-10).

» Ifwaveform resembles that shown below, replace ALC Assembly (A1A4 ALC PCB; and Directional
Coupler).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV
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« If waveform is not present, replace Down Converter.

o If waveform is present but shows oscillations like that below, perform ALC Bandwidth and
Low-Level Noise adjustments (Paragraph 6-14).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV
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ALC-WF2
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3 TROUBLESHOOTING

TROUBLESHOOT POWER LEVELING ERROR,
DOWN CONVERTER BAND (6609B OR 6609B-50)

ATTENUATOR

- 1 — ]
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YIG DRIVER ASSY +
\
| | o
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Figure 3-1.
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Down-Converter and Band 1 ALC Troubleshooting Diagram
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BAND 1

3 TROUBLESHOOTING

3-28. TROUBLESHOOT POWER LEVELING ERROR, BAND 1

This procedure is used to isolate malfunctions in the Band 1 ALC loop.

1.

Noe oA W

10.
11.

3-36

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-14 and A2-15 provide A1A6 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).
* Refer to Figure 3-1 for a troubleshooting diagram.

Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT

O O OO
o O O O

POWER METER

‘i HREE | [:: .o| POWER

e B 2| sEnsor SENSOR IN

=[ == D maee I —

= = = = OO O O

e ———— RF OUTPUT OSCILLOSCOPE

HORIZONTAL INPUT
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

PWR-SU
Press RESET key.

Press F1-F2 key.

Press F1 key and set F1 frequency per Table 3-8.

Press F2 key and set F2 frequency per Table 3-8.

Press MANUAL SWEEP key.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter for correct power indication of —-1.5 to +1.5 dBm.

o Iferror code 16 is present and power meter indicates correct power, replace ALC Assembly (A1A4
ALC PCB and Directional Coupler).

Press POWER key to OFF.

Remove A1A6 PCB and install on card extender.

Press POWER key to ON.

Check voltage at A1A6P1-R.

o Ifnot +15 +1 V, replace Band 1 YIG Assembly (constituent parts are shown in Table A1-6).
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TROUBLESHOOT POWER LEVELING ERROR,

3 TROUBLESHOOTING BAND 1
Table 3-8. Band 1 Power Leveling Frequency Settings
Model F1 Frequency (GHz) F2 Frequency (GHz)

66098

6609B-50 NA NA
6610B 1 2
6616B 1.7 43
6617B

6617B-40 2.1 8
66198

6619B-40 2 8
6620B 3.6 6.5
6621B

6621B-40 2 7.9
6622B

6622B-40 21 7.9
6624B 4 8
6627B NA NA
6628B

6628B-50 NA NA
66298

6629B-40 NA NA
6630B

6630B-50 NA NA
6631B NA NA
6632B NA NA
6635B

6635B-40 2 79
6636B NA NA
6637B

6637B-40 2 79
6640B

6640B-10 NA NA
6645B

6645B-40 2.1 79
6647B

6647B-40 2.1 79
6653B 2 7.9
66598 21 7.9
6660B NA NA
6662B 2.1 7.9
6663B 21 7.9
6668B 21 7.9
66698 21 7.9
6672B NA NA
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3-38

12.
13.
14.
15.
16.
17.

18.

19.
20.
21.

22.

23.
24.

Press POWER key to OFF.

Remove A1A6 PCB from card extender and reinstall.
Remove A1A4 PCB and install on card extender.
Press POWER key to ON.

Press AUTO key.

Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).

Set oscilloscope vertical input coupling for ac, and connect between A1A4P1-S (probe) and A1A4TP2
(shield) (Figure A2-10).

o If waveform resembles that shown below, replace ALC Assembly (A1A4 ALC PCB and Directional
Coupler).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV
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ALC-WF1

« If waveform is present but shows oscillations like that shown in the following waveform, perform
ALC Bandwidth and Low-Level Noise adjustments (Paragraph 6-14).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV

NN SN A
IRERRRRERRRRRS)

RETRACE LINE

IR GREEE S
T

ALC-WF2

Press POWER key to OFF.
Remove A1A4 PCB from card extender and reinstall.
Remove RF deck assembly cover.
CAUTION
Do not twist, bend, or otherwise damage semirigid cable in the following steps.

Remove RF cable from between Match Modulator and PIN switch; connect power sensor to Match
Modulator.

Press POWER key to ON.
Press MANUAL SWEEP key.
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TROUBLESHOOT POWER LEVELING ERROR,

3 TROUBLESHOOTING BAND 1

25.

26.
217.

28.
29.
30.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

o If power meter does not indicate +13 dBm or greater, replace Band 1 YIG Assembly (constituent
parts are shown in Table A1-6).

Press POWER key to OFF.

Disconnect power sensor from Match Modulator. Reinstall RF cable; torque connectors to 8 inch-
pounds.

Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P15-3.
o If -3 £0.5, replace PIN switch

o If not -3 £0.5, troubleshoot A1A14Q6, A1A14Q10, A1A14Q11, and associated components
(Figures A2-32 and A2-33); replace defective part(s).
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3-29. TROUBLESHOOT POWER LEVELING ERROR, BAND 2

This procedure is used to isolate malfunctions in the Band 2 ALC loop.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-18 and A2-19 provide A1A7 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).

* Refer to Figure 3-2 for a troubleshooting diagram.

1. Connect test equipment as shown below, and turn it on.

10.
11.

3-40

Noe oA W

HORIZ OUTPUT

O O OO
o O O O

POWER METER

POWER
SENSOR

o

RF OUTPUT

SENSOR IN

) I
5=
0
0

0
oonoo
bonao

000 0
0ooo |ofeed
0000 |o
oooo |o

OSCILLOSCOPE

HORIZONTAL INPUT
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

PWR-SU
Press RESET key.

Press F1-F2 key.

Press F1 key and set F1 frequency per Table 3-9.

Press F2 key and set F2 frequency per Table 3-9.

Press MANUAL SWEEP key.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter for correct power indication of —-1.5 to +1.5 dBm.

o Iferror code 17 is present and power meter indicates correct power, replace ALC Assembly (A1A4
ALC PCB and Directional Coupler).

Press POWER key to OFF.

Remove A1A7 PCB and install on card extender.

Press POWER key to ON.

Check voltage at A1A7P1-R.

o If not +15 £1V, replace Band 2 YIG Assembly (constituent parts are shown in Table A1-6).
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TROUBLESHOOT POWER LEVELING ERROR,

3 TROUBLESHOOTING BAND 2
Table 3-9. Band 2 Power Leveling Frequency Settings
Model F1 Frequency (GHz) F2 Frequency (GHz)
66098
6609B-50 NA NA
66108 NA NA
66168 NA NA
66178
6617B-40 NA NA
66198
6619B-40 NA NA
66208 NA NA
6621B
6621B-40 8.1 12.4
66228
6622B-40 8.1 12.4
6624B
66278 5.9 9.0
6628B
6628B-50 8 12.4
66298
6629B-40 8 12.3
66308
6630B-50 NA NA
6631B NA NA
66328 NA NA
66358
6635B-40 8.1 12.3
66368 NA NA
6637B
6637B-40 8.1 12.3
66408
6640B-10 NA NA
66458
6645B-40 8.1 12.3
66478
6647B-40 8.1 12.3
6653B 8.1 12.3
66598 8.1 12.3
66608 NA NA
66628 8.1 12.3
6663B 8.1 12.3
6668B 8.1 12.3
66698 8.1 12.3
6672B NA NA
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BAND 2 3 TROUBLESHOOTING
12. Press POWER key to OFF.
13. Remove A1A7 PCB from card extender and reinstall.
14. Remove A1A4 PCB and install on card extender.
15. Press POWER key to ON.
16. Press AUTO key.
17. Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).
18. Set oscilloscope vertical input coupling for ac, and connect between A1A4P1-S (probe) and A1A4TP2
(shield) (Figure A2-10).
o If waveform resembles that shown below, replace ALC Assembly (A1A4 ALC PCB and Directional
Coupler).
OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL e
VERTICAL SCALE: 5 V/DIV E
™ '!'H\H i U.L\J_Léj\v \&&(V HL\M
RETRACE LINE
ALC-WF1
« If waveform is present but shows oscillations like that shown below, perform ALC Bandwidth and
Low-Level Noise adjustments (Paragraph 6-14).
OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL T
VERTICAL SCALE: 5 V/DIV T
i RETRACE LINE
ALC-WF2
19. Press POWER key to OFF.

3-42

20.

21.

22.
23.

Remove RF deck assembly cover.

CAUTION
Do not twist, bend, or otherwise damage semirigid cable in the following steps.

Remove RF cable from between Band 2 oscillator attenuator and PIN switch; connect power sensor
to attenuator.

Press POWER key to ON.
Press MANUAL SWEEP key.
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3 TROUBLESHOOTING YIG BANDS 2, 3, AND DOUBLER TROUBLESHOOTING DIAGRAM
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WAVEGUIDE
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Figure 3-2. YIG Bands 2, 3, and Doubler ALC Trou-
bleshooting Diagram
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TROUBLESHOOT POWER LEVELING ERROR,

3 TROUBLESHOOTING BAND 2

24.

25.
26.
217.
28.

29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.
43.
44.
45.
46.

47.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

o If power meter does not indicate +15 dBm or greater, replace Band 2 YIG Assembly (constituent
parts are shown in Table A1-6).

Press POWER key to OFF.
For models without a doubler band (high-end frequency less than 40 GHz), go to step 35.
Disconnect power sensor from attenuator. Reinstall RF cable; torque connectors to 8 inch-pounds.

Remove cable from between J4 on multiport PIN switch and J3 on DPDT PIN switch; connect power
sensor to J4.

Press POWER key to ON.
Press MANUAL SWEEP key.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

If power meter does not indicate +12.5 dBm or greater, go to step 42.

Press POWER key to OFF.

Disconnect power sensor from J4. Reinstall cable; torque connectors to 8 inch-pounds.
Remove A1A4 PCB from card extender and reinstall.

Remove A1A7 PCB and install on card extender.

Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P15-1.
e If -3 £0.5 V, replace PIN switch.

Press F1-F2 key.

Check voltage at A1A7P1-A.

e Ifnot TTL low during forward sweep, replace Band 2 YIG Assembly (constituent parts are shown
in Table A1-6).

o IfTTL low during forward sweep, troubleshoot A1A14Q20, A1A14Q21, A1A14Q22, and associated
components (Figures A2-32, A2-33); replace defective part(s).

Press POWER key to OFF.

Disconnect power sensor from J4. Reinstall cable; torque connectors to 8 inch-pounds.
Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for de¢, and check voltage at A1A14P45-1.

o Ifnot -3 £0.5V, go to step 48.

Set oscilloscope vertical input for ac coupling, and connect to A1A14P45-4.

o If output-power waveform like first one shown for step 19 is not present across entire screen,
replace Band 2 YIG Assembly (constituent parts are shown in Table A1-6).

« If output power waveform is present across entire trace, replace multiport PIN switch.
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BAND 3 3 TROUBLESHOOTING

48. Press F1-F2 key.
49. Check voltage at A1ATP1-A.

o Ifnot TTL low during forward sweep, replace Band 2 YIG Assembly (constituent parts are shown
in Table A1-6).

o If TTL low during forward sweep, troubleshoot A1A14Q7, A1A14Q12, A1A14Q13, and associated
components (Figures A2-32 and A3-33); replace defective part(s).

3-30. TROUBLESHOOT POWER LEVELING ERROR, BAND 3

This procedure is used to isolate malfunctions in the Band 3 ALC loop.

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-24 and A2-25 provide A1A8 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).
» Refer to Figure 3-3 for a troubleshooting diagram.

1. Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT
o O )
o o
O (@]
o O
{T b
POWER METER
T | [ RE ] ‘BD POWER
‘ S B os === |’S| gensor SENSOR IN
- =5 B os8sh S5l
5|2 =2[8]2°=°0lg a0
- RF OUTPUT OSCILLOSCOPE

HORIZONTAL INPUT
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

PWR-SU

Press RESET key.

Press F1-F2 key.

Press F1 key and set F1 frequency per Table 3-10.
Press F2 key and set F2 frequency per Table 3-10.
Press MANUAL SWEEP key.

A
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TROUBLESHOOT POWER LEVELING ERROR,

3 TROUBLESHOOTING BAND 3
Table 3-10. Band 3 Power Leveling Frequency Set-
Model F1 Frequency (GHz) F2 Frequency (GHz)

66098

6609B-50 NA NA
6610B NA NA
66168 NA NA
66178

6617B-40 NA NA
66198

6619B-40 NA NA
66208 NA NA
66218

6621B-40 NA NA
66228

6622B-40 NA NA
6624B NA NA
66278 NA NA
66288

6628B-50 NA NA
66298

6629B-40 125 20
6630B

6630B-50 124 20
6631B 10 15.5
66328 17 22
66358

6635B-40 125 18
66368 NA NA
66378

6637B-40 125 20
66408

6640B-10 1325 20
66458

6645B-40 125 18
66478

6647B-40 125 20
66538 12,5 17.9
66598 12,5 17.9
66608 12,5 17.9
66628 12,5 17.9
6663B 12,5 17.9
66688 12,5 17.9
66698 12,5 17.9
66728 13.33 20
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10.
11.

12.
13.
14.
15.
16.
17.

18.

3-48

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter for correct power indication of —-1.5 to +1.5 dBm.

o Iferror code 18 is present and power meter indicates correct power, replace ALC Assembly (A1A4
ALC PCB; and Directional Coupler).

Press POWER key to OFF.

Remove A1A8 PCB and install on card extender.

Press POWER key to ON.

Check voltage at A1A8P1-R.

o Ifnot +12 £1 V, replace Band 3 YIG Assembly (constituent parts are shown in Table A1-6).
Press POWER key to OFF.

Remove A1A8 PCB from card extender and reinstall.

Remove A1A4 PCB and install on card extender.

Press POWER key to ON.

Press AUTO key.

Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).

Set oscilloscope vertical input coupling for ac, and connect between A1A4P1-S (probe) and A1A4TP2
(shield) (Figure A2-10).

o If waveform resembles that shown below, replace ALC Assembly (A1A4 ALC PCB and Directional
Coupler).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV
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ALC-WF1

o If waveform is present but shows oscillations like that shown below, perform ALC Bandwidth and
Low-Level Noise adjustments (Paragraph 6-14).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV

e b
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RETRACE LINE

IWEEE SR I
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ALC-WF2
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3 TROUBLESHOOTING BAND 3

19.
20.

21.

22.
23.
24.

25.
26.
217.
28.
29.
30.
31.

32.

33.
34.

35.

Press POWER key to OFF.

Remove RF deck assembly cover.

CAUTION
Do not twist, bend, or otherwise damage semirigid cable in the following steps.
Remove RF cable from between Band 3 oscillator and multiport PIN switch; connect power sensor
to oscillator.
Press POWER key to ON.
Press MANUAL SWEEP key.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

o If power meter does not indicate +17 dBm or greater, replace Band 3 YIG Assembly (constituent
parts are shown in Table A1-6).

Press POWER key to OFF.

Disconnect power sensor from oscillator. Reinstall RF cable; torque connectors to 8 inch-pounds.
Remove A1A4 PCB from card extender and reinstall.

Remove A1A8 PCB and install on card extender.

Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P15-1.

e Ifnot -3 0.5V, troubleshoot A1A14CR35 and A1A14R103; replace defective part(s).
Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P45-2.

o Ifnot -3 £0.5V, go to step 35.

Press F1-F2 key.

Check voltage at A1A8P1-2.

o Ifnot TTL low during forward sweep, replace Band 3 YIG Assembly (constituent parts are shown
in Table A1-6).

o IfTTL low during forward sweep, troubleshoot A1A14Q24, A1A14Q27, A1A14Q28, and associated
components (Figures A2-32 and A3-33); replace defective part(s).

Set oscilloscope vertical input for ac coupling, and connect to A1A14P45-5.

o If output-power waveform like first one shown for step 19 is not present across entire screen,
replace Band 3 YIG Assembly (constituent parts are shown in Table A1-6).

« If output power waveform is present across entire trace, replace multiport PIN switch.
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3-31. TROUBLESHOOT POWER LEVELING ERROR, BAND 4

This procedure is used to isolate malfunctions in the Band 4 ALC loop.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-18 and A2-19 provide A1A9 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).
* Refer to Figure 3-3 for a troubleshooting diagram.

1. Press POWER key to ON.

2. Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT
o O )
o o
o O
o O
[P
POWER METER
\: 1 E: | B | | Ik \BD POWER
El=N EICE= === ¢ -=| SENSOR SENSOR IN
- =5 B =N i o) [ —
s| 2218 2°°°0| 3 5a0
- RF OUTPUT OSCILLOSCOPE

HORIZONTAL INPUT
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

PWR-SU

Press RESET key.

Press F1-F2 key.

Press F1 key and set F1 frequency per Table 3-11.
Press F2 key and set F2 frequency per Table 3-11.
Press MANUAL SWEEP key.

S S

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter for correct power indication of —1.5 to +1.5 dBm.

o Iferror code 19 is present and power meter indicates correct power, replace ALC Assembly (A1A4
ALC PCB and Directional Coupler).

9. Press POWER key to OFF.
10. Remove A1A9 PCB and install on card extender.
11. Press POWER key to ON.
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TROUBLESHOOT POWER LEVELING ERROR,

BAND 4

Table 3-11. Band 4 Power Leveling Frequency Settings
Model F1 Frequency (GHz) F2 Frequency (GHz)

66098

6609B-50 NA NA
66108 NA NA
66168 NA NA
66178

6617B-40 NA NA
66198

6619B-40 NA NA
66208 NA NA
6621B

6621B-40 NA NA
66228

6622B-40 NA NA
6624B NA NA
66278 NA NA
66288

6628B-50 NA NA
66298

6629B-40 NA NA
66308

6630B-50 NA NA
6631B NA NA
66328 NA NA
66358

6635B-40 NA NA
66368 18 26.5
66378

6637B-40 NA NA
66408

6640B-10 NA NA
66458

6645B-40 NA NA
66478

6647B-40 NA NA
6653B 18.1 26.5
66598 18.1 26.5
66608 18.1 26.4
66628 18.1 26.4
6663B 18.1 26.4
66688 18.1 26.4
66698 18.1 26.4
66728 NA NA
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12. Check voltage at A1A9P1-R.
o Ifnot +12 1 V, replace Band 4 YIG Assembly (constituent parts are shown in Table A1-6).
13. Press POWER key to OFF.
14. Remove A1A9 PCB from card extender and reinstall.
15. Remove A1A4 PCB and install on card extender.
16. Press POWER key to ON.
17. Press AUTO key.

18. Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).

19. Set oscilloscope vertical input coupling for ac, and connect between A1A4P1-S (probe) and A1A4TP2
(shield) (Figure A2-10).

o If waveform resembles that shown below, replace ALC Assembly (A1A4 ALC PCB and Directional
Coupler).

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV

| L L L

y
F

RETRACE LINE

;
TENWE AN \HE‘HH [TENEEENNE ANET
¢
7
b
;

ALC-WF1

o If waveform is present but shows oscillations like that shown below, perform ALC Bandwidth and
Low-Level Noise adjustments (Paragraph 6-14).

20. Press POWER key to OFF.

21. Remove RF deck assembly cover.

OSCILLOSCOPE SETTINGS:
HORIZONTAL SCALE: EXTERNAL
VERTICAL SCALE: 5 V/DIV

NN SN A
IRERRRRERRRRRS)

RETRACE LINE

IR GREEE S
T

ALC-WF2

CAUTION

Do not twist, bend, or otherwise damage semirigid cable in the following steps.

22. Remove RF cable from between Band 4 oscillator and applicable DPDT or multiport PIN switch;
connect power sensor to oscillator.
23. Press POWER key to ON.

24. Press MANUAL SWEEP key.
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e - T 7
\ ALC ASSY | \ BAND 4 YIG OSC/ |
| | | YIGDRIVERASSY, |
‘ ‘ ‘ A1A9 TTL-:‘—NEGHZ
| T@ ALAGPS | | VIG DRIVER 224
\ CCA | . — ccA \
| ‘ | ALA9P1-R
‘ RF SAMPLE ‘ s ‘ YIG ‘
| | | BAND 4 \ 58 |
OPTIONAL STEP DIRECTIONAL | & YIG OSC
RFOUT< ATTENUATOR | @ COUPLER | ASSY |
| \ \
7777777 1
\ \
[ D R
18 TO 27.5 GHz
18 TO 27.5 GH
Ql@ééPlS-lO 125 4B z
PIN SWITCH
$A1A14P15—6
A1A14Q17,Q18, Q19 | 4
PIN SWITCH DRIVERS
Figure 3-3. Band 4 ALC Troubleshooting Diagram
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25.

26.
217.
28.
29.
30.
31.
32.

33.

34.
35.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

« If power meter does not indicate +12.5 dBm or greater, replace Band 4 YIG Assembly (constituent
parts are shown in Table A1-6).

Press POWER key to OFF.

Disconnect power sensor from oscillator. Reinstall RF cable; torque connectors to 8 inch-pounds.
Remove A1A4 PCB from card extender and reinstall.

Remove A1A9 PCB and install on card extender.

Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P15-6.

o If not -3 0.5V signal, go to step 34.

Set oscilloscope for ac coupling, and connect vertical input to A1A14P15-10.

o If output-power waveform like first one shown for step 19 above is not present across the entire
screen, replace Band 4 YIG Assembly (constituent parts are shown in Table A1-6).

o If output power waveform is present across entire trace, replace PIN switch
Press F1-F2 key.
Check voltage at A1A9P1-A.

o Ifnot TTL low during forward sweep, replace Band 4 YIG Assembly (constituent parts are shown
in Table A1-6).

o IfTTL low during forward sweep, troubleshoot A1A14Q17, A1A14Q18, A1A14Q19, and associated
components (Figures A2-32 and A3-33); replace defective part(s).

66XXB MM



3 TROUBLESHOOTING

TROUBLESHOOT POWER LEVELING ERROR,

DOUBLER BAND

3-32. TROUBLESHOOT POWER LEVELING ERROR, DOUBLER BAND
This procedure is used to isolate malfunctions in the 27.5-t0-40 GHz band ALC loop.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-19 and A2-20 provide A1A8 PCB parts-locator and schematic
diagrams.

» TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
» Reference voltage measurements to A1A14TP3 (A GND).

* Refer to Figure 3-2 for a troubleshooting diagram.

1. Press POWER key to ON.

2.

© ® 2o

10.
11.

Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT

o O )
o o
o O
o O
b
POWER METER
kB | ]i || PoweR
‘ sEe SeEs === 2| sensor SENSOR IN
o & SH =N i o) [ —
AEE RS 3 360
- RF OUTPUT OSCILLOSCOPE

HORIZONTAL INPUT
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

PWR-SU

Press POWER key to OFF.

Remove RF deck assembly cover.

CAUTION

Do not twist, bend, or otherwise damage semirigid cable in the following steps.

Disconnect RF cable from J3 on DPDT PIN switch; connector power meter to J3.
Press POWER key to ON.

Press RESET key.

Press F1-F2 key.

Press F1 key and set F1 frequency for 26.500 GHz.

Press F2 key and set F2 frequency for 40.000 GHz.

Press MANUAL SWEEP key.
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12.

13.

14.

15.

16.
17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.

28.

3-56

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

o If power meter does not indicate +10.5 dBm or greater, go to step 22.
Press POWER key to OFF.
« Disconnect power sensor from J3. Reconnect RF cable; torque connectors to 8 inch-pounds.

Disconnect waveguide adapter connector from J1 on multiport PIN switch; connect power sensor to
waveguide adapter connector.

Rotate MANUAL SWEEP control fully counterclockwise; then slowly rotate clockwise while observing
power meter.

o If power meter does not indicate +14 dBm, replace Doubler Amplifier.
Press POWER key to OFF.

Disconnect power sensor from waveguide adapter connector. Reconnect connector to J1 and torque
to 8 inch-pounds.

Remove A1A8 PCB and install on card extender.

Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for dc, and check voltage at A1A14P15-5.
o If -3 £0.5 V, replace PIN switch.

e Ifnot -3 0.5 V, troubleshoot A1A14Q14, A1A14Q15, A1A14Q16, and associated components
(Figures A2-32 and A3-33); replace defective part(s).

Press POWER key to OFF.

Disconnect power sensor from J3. Reconnect cable; torque connectors to 8 inch-pounds.
Remove A1A8 PCB and install on card extender.

Press POWER key to ON.

Press AUTO key.

Set oscilloscope vertical input coupling for dec, and check voltage at A1A14P45-3.

o If -3 0.5V, replace DPDT PIN switch.

Check voltage at A1A8P1-A.

e Ifnot TTL low during forward sweep, replace Band 4 YIG Assembly (constituent parts are shown
in Table A1-6).

o IfTTL low during forward sweep, troubleshoot A1A14Q23, A1A14Q25, A1A14Q26, and associated
components (Figures A2-32 and A3-33); replace defective part(s).
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3-33. TROUBLESHOOT POWER LEVELING ERROR, OVERALL FREQUENCY RANGE

This procedure is used to isolate power-leveling malfunctions at other than midfrequency in one or more bands.

1. Press POWER key to ON.
2. Press RESET key.

3. Connect test equipment as shown in the following diagram, and turn it on.

V/IGHz
OUTPUT
DIGITAL MULTIMETER
ONO | O O 3
O &1 O O
o O o O INPUT
o O O O
s [—
[ N | | = POWER METER
O o o === == BEEI POWER SENSOR
2 s wgzo e 22 g@l - SENSORIN
588 8] "0]8 ga0] |\

RF OUTPUT
SLOPE.DRW
4. Press MANUAL SWEEP key.

Rotate MANUAL SWEEP control fully counterclockwise.

NOTE
Output frequency in GHz is directly proportional to voltage from rear panel
VI/GHz connector. (Example: 1V equals 1 GHz for models with high-end fre-
quency 20 GHz or less; 1/2V equals 1 GHz for models with high-end frequency
between 20 and 40 GHz; 1/3V equals 1 GHz for Model 6672.)

6. While observing power meter, slowly rotate MANUAL SWEEP control clockwise from low-end fre-

quency to high-end frequency. If power meter indicates less than —1.5 dBm or greater than 1.5 dBm
in

o Down-converter band, perform “Troubleshoot Power Leveling Error, Down Converter Band”
procedure (Paragraph 3-27).

« Band 1, perform “Troubleshoot Power Leveling Error, Band 1” procedure (Paragraph 3-28).
« Band 2, perform “Troubleshoot Power Leveling Error, Band 2” procedure (Paragraph 3-29).

o Band 3, perform “Troubleshoot Power Leveling Error, 12.4-t0-18 GHz (Ku) Band 3” procedure
(Paragraph 3-30).

o Band 4, perform “Troubleshoot Power Leveling Error, 18-to-27.5 GHz (K) Band 4” procedure
(Paragraph 3-31).

« Between 27.5 and 40 GHz, perform “Troubleshoot Power Leveling Error, Doubler Band” procedure
(Paragraph 3-32).

o Across the entire band, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler).
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3-34. TROUBLESHOOT ANALOG SWEEP FAILURE

This procedure is used to isolate malfunctions in the analog-sweep-ramp generating circuits on A1A2 PCB,;
ramp-inhibiting PCBS (A1A1, A1A3, and A1A10); and diagnostics circuit on A1A14 PCB.

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide A1A14 PCB parts-locator and schematic
diagrams.

o TTL low logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
Press POWER key to ON.
Press RESET key.
Press AF CF key and set sweep time for 10 ms.

Connect oscilloscope vertical input to rear panel HORIZ OUTPUT connector.

A

Adjust oscilloscope controls for waveform like that shown below.

OSCILLOSCOPE SETTINGS: +10V

HORIZONTAL TIME BASE: 2 ms/DIV
VERTICAL SCALE: 2 V/DIV

AN AN AN SR =N \INENE ANEEE AT

AN EARRRRRRRERARRESRREY "QAARRRRRR RN

ov

A2RAMP1

« If waveform is not present, go to step 8, below.
6. Press FULL key.

7. Check for waveform like that shown below.

OSCILLOSCOPE SETTINGS:
HORIZONTAL TIME BASE: 5 ms/DIV
VERTICAL SCALE: 2 V/DIV

+10V

ov

R ANEE AN NN N == NE] VNS AREA AT
IRARNRRARNARARNRARR==RALI

A2RAMP2
« If waveform resembles that shown above, replace A1A14U10.
Press POWER key to OFF.
Remove A1A2 PCB and install on card extender.

10. Connect oscilloscope vertical input between A1A2TP4 (probe) and A1A2TP5 (shield) (Figure A2-6).
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11. Remove A1A1 PCB.

12. Press POWER key to ON.

13. Check for waveform like that shown for step 7, above.
« If waveform is present, replace A1A1 PCB.

14. Press POWER key to OFF.

15. Reinstall A1A1 PCB.

16. Remove A1A3 PCB.

17. Press POWER key to ON.

18. Check for waveform like that shown for step 7, above.
« If waveform is present, replace A1A3 PCB.

19. Press POWER key to OFF.

20. Reinstall A1A3 PCB.

21. Remove A1A10 PCB.

22. Press POWER key to ON.

23. Check for waveform like that shown below.

OSCILLOSCOPE SETTINGS: +10V
HORIZONTAL TIME BASE: 5 ms/DIV / + //
VERTICAL SCALE: 2 V/DIV /
HH\H/HHHHHH:—\HHHHHHHHH
E
ov +
A2RAMP3

o If waveform is present, replace A1A10 PCB.
o If waveform is not present, replace A1A2 PCB.
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3-35. TROUBLESHOOT FREQUENCY MARKERS FAILURE

This procedure is used to isolate malfunctions in the frequency markers generating circuit on A1A3 PCB,
control circuit on A1A5 PCB, and diagnostics circuit on A1A14 PCB.

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-8 and A2-9 provide A1A3 PCB parts-locator and schematic dia-
grams.

* Figures A2-32 and A2-33 provide A1A14 PCB parts-locator and schematic
diagrams.

* Reference measurements to A1A3TP2.

1. Connect test equipment as shown below, and turn it on.

HORIZ
OUTPUT

O O 0 O
O O O O
o O O O

OSCILLOSCOPE

E
0

0

0

0

0

0

0

0
oo

o= 5= ||esce=|o oo |- HORIZONTAL INPUT
= o em | Do oo e co o }©
a| 2= l2l|z"=220| 3 30 VERTICAL INPUT

MARK-SU
2. Press RESET key.
Press SWEEP TIME key and set sweep time for 10 ms.

4. Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).
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5. Adjust oscilloscope vertical controls to display following waveform.

OSCILLOSCOPE SETTINGS:
HORIZONTAL TIME BASE: EXTERNAL

VERTICAL SCALE: 5 V/IDIV [
OV @O

—— +10V

e b b e by

INARERRRRERRRARRRRR=ERRE] RRRR AR RRRRRN)

XYRAMP1

« If waveform is present, go to step 12.

Press POWER key to OFF.

Remove A1A3 PCB and install on card extender.
Press POWER key to ON.

© ® 2o

Connect oscilloscope vertical input to A1A3P1-T.
10. Check for waveform like that shown for step 6, above.
« If waveform is present, replace A1A3 PCB.
« If waveform is not present, replace A1A5 PCB.
11. Connect oscilloscope vertical input to MARKER OUTPUT connector.
12. Sequentially press M1 thru M8 keys to on, and turn MARKER AMPL'D control fully clockwise.
13. Adjust oscilloscope controls to display eight markers (below).

OSCILLOSCOPE SETTINGS:
HORIZONTAL TIME BASE: EXTERNAL
VERTICAL SCALE: 5 V/DIV

NOTE
THE MARKER HAVING
AN AMPLITUDE OF 10 V
IS THE MARKER THAT
WAS SELECTED LAST.
IT IS KNOWN AS THE
ENHANCED MARKER.

AR AN NENTE NNAE: NN NN AT A

AN LAARIRARARRARR!

MARK-WF

o If eight markers are present, replace A1A14U8 and A1A14U9.
14. Connect oscilloscope vertical input to A1A3TP7.

o If eight markers are not present, replace A1A3 PCB.
15. Connect oscilloscope vertical input to A1A3P1-8.

« If eight markers are not present, replace A1A3 PCB.

o If eight markers are present, replace A1A14U8 and/or A1A14U9.
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3-36. TROUBLESHOOT INTERNAL FM CIRCUIT

This procedure is used to isolate malfunctions in the internal FM circuit on A1A10 PCB, control circuit on
A1A5 PCB, and diagnostics circuit on A1A14 PCB.

ISR

~

10.

3-62

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide A1A14 PCB parts-locator and schematic
diagrams.

* Figures A2-28 and A2-29 provide A1A10 PCB parts-locator and schematic
diagrams.

* Reference measurements to A1A14TP3 (A GND).
e TTLlow logic level is —0.5V to +0.8V; TTL high logic level is +3.5V to +5.5V.
Press POWER key to ON.

Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT

5o o OSCILLOSCOPE
g 2 2 VERTICAL INPUT
o o o HORIZONTAL INPUT

XY-SU
Press RESET key.
Press AF CF key.
Press AF key and set AF frequency for 50 MHz.
Check logic level at A1A10TP9.
« If logic level toggles between TTL low and TTL high, replace A1A14U8.
Press POWER key to OFF.
Remove A1A10 PCB and install on card extender.
Press POWER key to ON.

Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).
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TROUBLESHOOT RF OUTPUT CIRCUIT
3 TROUBLESHOOTING (OPTIONAL STEP ATTENUATOR INSTALLED)

11. Connect oscilloscope vertical input to A1A10P1-U.

12. Check for waveform like that shown below.

OSCILLOSCOPE SETTINGS: sy
HORIZONTAL TIME BASE: EXTERNAL = ~
VERTICAL SCALE: 2 V/IDIV -~
OVHHHHHHHHH\E%HHHHHHHH
HHHHHHHHV[:ﬂ\HHHHHHHHH
‘/ 0
Al E:
-5V :
FM-RAMP

o If waveform is present, replace A1A10 PCB.
« If waveform is not present, replace A1A5 PCB.

3-37. TROUBLESHOOT RF OUTPUT CIRCUIT (OPTIONAL STEP ATTENUATOR INSTALLED)

This procedure is used to isolate malfunctions in the Option 2X 70 dB Step Attenuator and RF Output
connector assemblies.

NOTE
» Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-28 and A2-29 provide A1A10 PCB parts-locator and schematic
diagrams.

* Reference measurements to A1A14TP3 (A GND).
Press POWER key to OFF.
Remove RF OUT connector from Directional Coupler and connect power sensor in its place.
Press POWER key to ON.
Press RESET key.
Press CW CF key and set CF frequency for 10 GHz.
Press LEVELING INTERNAL key (output goes unleveled).

A T o
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TROUBLESHOOT RF OUTPUT CIRCUIT

(OPTIONAL STEP ATTENUATOR INSTALLED)

3 TROUBLESHOOTING

Table 3-12. RESET Power Levels

Model RESET Power (dBm) Model RESET Power (dBm) Model RESET Power (dBm)
6609B 125 6628B 8.9 6645B 8.2
6609B-50 16.5 6628B-50 15.7 6645B-40 14.2
6610B 125 6629B 8.2 6647B 8.2

6629B-40 14.2 6647B-40 14.2
6616B 9
6630B 8.7 6653B 7, <18 GHz
6617B 9.1 6630B-50 15.3 3, >18 GHz
6617B-40 15
6631B 8.5 6659B 10, <18 GHz
6619B 9.1 7, >18 GHz
6619B-40 15 6632B 51
6660B 3
6620B 12 6635B 8.2
6635B-40 14.2 6662B NA
6621B 8.7
6621B-40 16 6636B 1 6663B 2
6622B 8.9 6637B 8.2 6668B NA
6622B-40 16 6637B-40 14.2
6669B 2
6624B 10 6640B NA
6640B-10 7.2 6672B NA
6627B 10
7. Check that power meter is equal to or greater than the RESET power level (Table 3-12).
o If power level is incorrect, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler).
8. Press POWER key to OFF.
Disconnect power sensor, and reconnect RF OUT connector to Step Attenuator.
10. Connect power sensor to Step Attenuator output connector.
11. Press POWER key to ON.
12. Check that power meter indicates RESET power level or greater.
o If power level is correct, replace RF OUTPUT connector.
13. Press POWER key to OFF.
14. Disconnect power sensor from Step Attenuator output connector.
15. Remove A1A10 PCB and install on card extender.
16. Press POWER key to ON.
17. Connect oscilloscope vertical input to A1A10P1-14.
18. Press LEVELING INTERNAL key.
19. Press LEVEL key.
20. Set to level values as shown below, and check that voltage shifts by required amount.
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TROUBLESHOOT RF OUTPUT CIRCUIT

3 TROUBLESHOOTING (OPTIONAL STEP ATTENUATOR INSTALLED)
LEVEL SET REQUIRED VOLTAGE SHIFT

VALUE

(dBm) FROM TO
-10 0 +1V +24 +2V
-20 +24 +2V 0 +1V
-30 0 +1V +24 +2V
—40 +24 +2V 0 £1V
-50 0 +1V +24 +2V
—60 +24 +2V 0 £1V
70 0 +1V +24 +2V

21.
22.
23.
24.

25.
26.
217.

28.
29.

« If voltage shift is incorrect, replace A1A10 PCB.
Connect oscilloscope vertical input to A1A10P1-8.
Press LEVEL key and set output power for 0 dBm.
Press LEVEL key.

Set to applicable level values as shown below, and check that voltage shifts by required amount.

LEVEL SET REQUIRED VOLTAGE SHIFT
VALUE
(dBm) FROM TO
—20 0 +1V +24 +2V
—40 +24 +2V 0 +1V
—60 0 +1V +24 +2V

« If voltage shift is incorrect, replace A1A10 PCB.

Connect oscilloscope vertical input to A1A10P1-10.

Press LEVEL key and set output power for 0 dBm.

Press LEVEL key and set output power for —40 dBm.

« If voltage shift is not from 0 +1V to +24 +2V, replace A1A10 PCB.
Press LEVEL key.

Set output power for 0, then —73 dBm, if applicable.

« If voltage shift is not from 0 +1V to +24 +2V, replace A1A10 PCB.
o If voltage shift is from 0 £1V to +24 +2V | replace Step Attenuator.
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3-38. TROUBLESHOOT DECR/INCR CONTROL CIRCUIT

This procedure is used to isolate malfunctions in DECR/INCR control circuit.

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

Press POWER key to OFF and disconnect power cable from line.
Remove A2 Front Panel Assembly (Paragraph 4-3); do not disconnect ribbon cables.
Position assembly so that front panel keys and A2A12 PCB are accessible.
Disconnect cable from A2A12P8.
Press POWER key to ON.
Check voltage between A2A12P8-4 (+) and A2A12P8-2 (-).
o If not +5 0.1V, replace A2A12 Microprocessor PCB (Paragraph 4-4).
Press POWER key to OFF.
Reconnect cable to A2A12P8.
9. Press POWER key to ON.
10. Connect oscilloscope vertical input between A2A12P8-1 (probe) and A2A12P8-2 (shield).
11. Check for pulses as DECR/INCR control is rotated in one direction, then the other.

A A

o If pulses are not present, replace DECR/INCR control (Paragraph 4-8).

12. Connect oscilloscope between A2A12P8-3 (probe) and A2A12P8-2 (shield).

13. Check for pulses as DECR/INCR control is rotated in one direction, then the other.
 If pulses are not present, replace DECR/INCR control.
« If pulses are present, replace A2A12 Microprocessor PCB.
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TROUBLESHOOT HIGH RESIDUAL FM

3-39. TROUBLESHOOT HIGH RESIDUAL FM

This procedure is used to correct for high residual FM.

L O

A T

NOTE
* Figure A2-3 provides connector-location and cable-routing diagrams.

* Figures A2-32 and A2-33 provide A1A14 PCB parts-locator and schematic
diagrams.

Press POWER key to OFF.

Disconnect cable from A1A14P49.

Press POWER key to ON.

Perform “Residual FM Test” procedure (Paragraph 5-11).

o If test is within specified tolerances, replace A3B1 fan (Paragraph 4-10).
Press POWER key to OFF.

Connect cable to A1A14P49.

Press POWER key to ON.

Press MANUAL SWEEP key and tune associated control to mid-range.

Set oscilloscope for ac coupling, and check power supply ripple voltages—“Maximum Ripple (pk-pk)”
column in following tabulation.

VOLTAGE A1Al14 PCB A1Al4 PCB MQ;(L'\QEM
SUPPLY MONITOR POINT REFERENCE POINT (PKPK)
+5V TP1 (+5V) TP2 (D GND) 150 mvV
~15 VHC P12-3 TP3 (A GND) 150 mvV
-15VLC1 TP5 (—15V) TP3 (A GND) 150 mV
-15 VLC2 VR4-3 TP3 (A GND) 150 mV
+15 VHC P12-5 TP3 (A GND) 150 mvV
+15 VLC1 TP4 (+15V) TP3 (A GND) 150 mvV
+15 VLC2 VR3-3 TP3 (A GND) 150 mvV
-38V TP6 (—38V) TP3 (A GND) 150 mvV

« If ripple voltage is out of tolerance for +5V supply, replace A1A13 Switching Power Supply PCB.

« If ripple voltage is out of tolerance for —15 VHC supply, troubleshoot AOU2 and associated
components; replace defective part(s).

« If ripple voltage is out of tolerance for —15 VLC1 supply, troubleshoot A1A14VR6 and associated
components; replace defective part(s).

« If ripple voltage is out of tolerance for —15 VLC2 supply, troubleshoot A1A14VR4 and associated
components; replace defective part(s).

o If ripple voltage is out of tolerance for +15 VHC supply, troubleshoot AOU1 and associated
components; replace defective part(s).
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« If ripple voltage is out of tolerance for +15 VLC1 supply, troubleshoot A1A14VR5 and associated
components; replace defective part(s).

« If ripple voltage is out of tolerance for +15 VLC2 supply, troubleshoot A1A14VR3 and associated
components; replace defective part(s).

o If ripple voltage is out of tolerance for —38V supply, troubleshoot A0Q1l and A1A14Q1 thru
A1A14Q3 and associated components; replace defective part(s).

3-40. TROUBLESHOOT FREQUENCY VERNIER FUNCTION

This procedure is used to isolate malfunctions in the FREQUENCY VERNIER circuits on A2A12 and A1A5
PCBs.

3-68

NS ok W

NOTE
* Figures A2-12 and A2-13 provide parts-locator and schematic diagrams for
A1A5 PCB.

Perform “Frequency Vernier Accuracy Test” procedure and determine whether malfunction is in only
one band.

« If so, replace appropriate YIG Assembly.

Press POWER key to OFF.

Remove A1A5 PCB and install on card extender.

Connect oscilloscope vertical input between A1A5U5-11 (+) and A1A5TP11 (-).
Press POWER key to ON.

Press RESET and CW CF keys.

Press and hold FREQUENCY VERNIER INCREASE key; a very narrow pulse should be displayed on
oscilloscope.

NOTE
This pulse is extremely narrow and difficult to discern. Adjust oscilloscope
sweep time and delay to take this into account.

o If pulse is not present, replace A2A12 PCB.
o If pulse is present, replace A1A5 PCB.
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3 TROUBLESHOOTING TROUBLESHOOT POWER SWEEP FUNCTION

3-41. TROUBLESHOOT POWER SWEEP FUNCTION

This procedure is used to isolate malfunctions in the A1A3 PCB power sweep circuit.

1.
2.
3.

© ® N g

10.
11.

12.
13.

* Figures A2-1 and A2-3 provide assembly-location and cable-routing dia-
grams.

* Figures A2-28 and A2-29 provide parts-locator and schematic diagrams for
A1A10 PCB.

Press POWER key to ON.
Press RESET key.

Connect test equipment as shown below, and turn it on.

HORIZ OUTPUT

OSCILLOSCOPE

VERTICAL INPUT
HORIZONTAL INPUT

o o o
O 00O
O 00O
© 00O

XY-SU

Press CW CF key.

Press LEVEL key and set output power for 10 dBm.

Press dB/SWEEP key and set power sweep range for 10 dB.
Press SHIFT key, then POWER SWEEP key.

Press POWER key to OFF.

Remove A1A3 PCB and install on card extender.

Press POWER key to ON.

Set horizontal time base on oscilloscope for external, and adjust horizontal vernier control so that
trace extends full width of screen (10 divisions).

Connect oscilloscope vertical input between A1A3P1-W (probe) and A1A3TP1 (shield).

Check for waveform like that shown below.

OSCILLOSCOPE SETTINGS:
HORIZONTAL TIME BASE: EXTERNAL
VERTICAL SCALE: 2 V/DIV

[Nz NENNEEERE AT AN

OV bl 11

|

AARRRARANARAAN ARR=SRARNRERRERRRRRRRRR]

-3.9V

XYRAMP2

o If correct, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler).

« If waveform is incorrect or missing, replace A1A3 PCB.

66XXB MM 3-69



TROUBLESHOOT MANUAL SWEEP CONTROL 3 TROUBLESHOOTING

3-42. TROUBLESHOOT MANUAL SWEEP CONTROL

This procedure is used to isolate malfunctions in MANUAL SWEEP control and circuits on A2A11 and A1A5
PCBs.

NOTE

* Figures A2-12 and A2-13 provide parts-locator and schematic diagrams for
A1A5 PCB.

1. Connect test equipment as shown below, and turn it on.

V/GHz
OUTPUT
~Nolo o DIGITAL MULTIMETER
o &2 0O0 O
© 0 o o© INPUT
o O O O
M‘Eimm“gémmo“gmmm =
o N N N (R
= o o] = -O %‘) © @7‘©
- OSCILLOSCOPE

HORIZONTAL INPUT
I G
CONNECT AS DIRECTED IN PROCEDURE VERTICAL INPUT

MANS-SU
Press POWER key to OFF.

Remove A1A5 PCB and install on card extender.

Press POWER key to ON.

Press RESET key.

Connect oscilloscope vertical input between A1A5P1-17 (probe) and A1A5TP11 (shield).

No oA W

While turning MANUAL SWEEP control clockwise, observe voltage variation on oscilloscope.
o If 0 to +10V, replace A1A5 PCB.
o If not 0 to +10V, replace A2A11 PCB (Paragraph 4-7).
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3-43. TROUBLESHOOT EXTERNAL ALC GAIN CONTROL CIRCUIT
This procedure is used to isolate malfunctions in the EXTERNAL ALC GAIN control circuit on A1A4 ALC PCB.

NOTE
* Figures A2-10 and A2-11 provide parts-locator and schematic diagrams for
A1A4 PCB.

* Reference measurements to A1A14TP3 (A GND).

1. Connect test equipment as shown below.

RF OUTPUT
T L -] L 0 T OSCILLOSCOPE

ot [leanawolo o | -/ DETECTOR
5| 8 s |5 ESS = Sf\ 2 e R }@ﬂj-va?ﬂcm_ INPUT
EREEREREREE 9|3 860

EXTERNAL

INPUT
POWER SUPPLY
-1 +/-0.2V
DC VOLTS ALCG-SU2

A

~

10.
11.

Press POWER key to OFF.

Remove A1A4 PCB and install on card extender.

Press POWER key to ON.

Press RESET key.

Check voltage at A1A4P1-F.

o If +10V or greater, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler).
Connect oscilloscope vertical input to A1A14P39-2 (Figure A2-3).

Rotate EXTERNAL ALC GAIN control to full counterclockwise position.

« If voltage shown on oscilloscope decreases to 0 £0.5V, replace EXTERNAL ALC GAIN control
(Paragraph 4-8).

Rotate EXTERNAL ALC GAIN control fully clockwise.

Connect oscilloscope vertical input to A1A4P1-H.

Check that oscilloscope displays +10V or more.

« Ifvoltage is correct, replace ALC Assembly (A1A4 ALC PCB and Directional Coupler).

« If voltage is incorrect, check for poor connections between A1A14P39 and front panel control.
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3-44. TROUBLESHOOT HORIZ OUTPUT CIRCUIT

This procedure is used to isolate malfunctions in the HORIZ OUTPUT connector and circuits on A1A2, A1A5,
and A1A14 PCBs.

3-72

M

A

10.

11.
12.

NOTE
* Figures A2-12 and A2-13 provide parts-locator and schematic diagrams for
A1A5 PCB.

* Figures A2-32 and A2-33 provide parts-locator and schematic diagrams for
Al1A14 PCB.

* Reference measurements to A1A5TP1.
Press POWER key to ON.
Press RESET key.
Press SWEEP TIME key and set sweep time for 10 ms.
Connect oscilloscope vertical input to rear panel HORIZ OUTPUT connector.

Check that waveform resembles that shown below.

OSCILLOSCOPE SETTINGS: +10V
HORIZONTAL TIME BASE: 5 ms/DIV 1
VERTICAL SCALE: 2 VIDIV =+
AN
ov +

A2RAMP2

NOTE
If waveform is present, HORIZ OUTPUT connector circuit is functioning

properly.

Press POWER key to OFF.

Remove A1A5 PCB and install on card extender.

Press POWER key to ON.

Connect oscilloscope vertical input to A1A5P1-15.

Check that oscilloscope displays waveform as shown for step 5, above.
« If waveform is correct, replace A1A14U12.

Connect oscilloscope vertical input to A1A5P1-16.

Check that oscilloscope displays waveform as shown for step 5, above.
o If waveform is correct, replace A1A5 PCB.

« If waveform is incorrect, replace A1A2 PCB.
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3-45. TROUBLESHOOT SEQ SYNC CIRCUIT

This procedure is used to isolate malfunctions in the SEQ SYNC connector and circuits on A1A2 and A1A3
PCBs.

1. Press POWER key to OFF.
2. Remove A1A2 PCB and install on card extender.
3. Press POWER key to ON.
4. Connect oscilloscope vertical input between A1A2P1-6 (probe) and A1A2TP5 (shield) (Figure A2-7).
5. Check for SEQ SYNC waveform, shown below, (without markers).
OSCILLOSCOPE SETTINGS:
HORIZONTAL TIME BASE: EXTERNAL +
VERTICAL SCALE: 2 VIDIV £
(U g U Y i
EN
POSZ-WF
« If not present, replace A1A2 PCB.

6. Press POWER key to OFF.
7. Remove A1A2 PCB from card extender and reinstall.
8. Remove A1A3 PCB and install on card extender.
9. Press POWER key to ON.

10. Connect oscilloscope vertical input between A1A3P1-A (probe) and A1A3TP1 (shield) (Figure A2-8).
11. Check for SEQ SYNC (step 5) waveform (without markers).
 If not present, replace A1A3 PCB.

« If present, check for poor connections between A1A14XA16 and rear panel connector.

66XXB MM 3-73



TROUBLESHOOT PENLIFT OUTPUT CIRCUIT 3 TROUBLESHOOTING

3-46. TROUBLESHOOT PENLIFT OUTPUT CIRCUIT
This procedure is used to isolate malfunctions in the PENLIFT OUTPUT connector and A1A14 PCB circuit.

3-74

1.

2
3
4.
5

Press POWER key to ON.

Press RESET key.

Press SWEEP TIME key and set time for 10 second sweep.
Press EXT OR SINGLE key.

Set multimeter to measure resistance, and connect leads between PENLIFT OUTPUT connector
center pin and shield.

Press EXT OR SINGLE key to start a single sweep.

o If multimeter indicates continuity at all times, replace relay A1A14K1.

Set multimeter to read dc volts, and connect between A1A14K1-1 (+) and A1A14K1-3 (-).
Press EXT OR SINGLE key.

« If relay does not click but multimeter indicates +5V, replace A1A14K1.

o If multimeter indicates +0V, replace A1A2 PCB (Paragraph 4-3).
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CHAPTER 4
MAINTENANCE PROCEDURES

4-1. INTRODUCTION

This chapter provides detailed removal and replacement procedures for major components and assemblies.

WARNING

Hazardous voltages are present when covers are removed. Where maintenance
can be performed without having power applied, disconnect power cord from
ac source.

4-2, REMOVE EQUIPMENT COVERS

This paragraph provides detailed procedure for removing equipment covers.

a. Remove.

1. Press POWER (1) key to OFF.

2. Remove power cord (2) from line

voltage module. L “
BELF TEST C|
3. Loosen recessed screw in foot (3), % Jd
and remove feet from four corners. roun
| ©
4. Slide top (4) and bottom (5) covers to rear. = c

o
4

5. Slide side covers (6) to rear.

b. Install.

1. Insert top cover (4) into groove
on left or right side.

2. Press cover forward and into
groove on front panel casting.

3. Turn sweep generator upside down,
and repeat steps 1 and 2 to install
bottom cover (5).

4. Install left and right side covers (6).

5. Install four rear feet (3) and secure
by tightening recessed screw in each.

6. Connect power cord (2) to line
voltage module.

7. Press POWER key (1) to restore power.

66XXB MM
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REPLACE A2 FRONT PANEL ASSEMBLY 4 MAINTENANCE PROCEDURES

4-3. REPLACE A2 FRONT PANEL ASSEMBLY
This paragraph provides detailed procedure for removing and replacing the front panel.
a. Preliminary.

Remove top, bottom, and side covers (Paragraph 4-2).

b. Remove.
CAUTION
Do not twist, bend, or otherwise damage semirigid cable in the following steps.
1. Disconnect cable (1).
2. Disconnect cable(2).
3. Remove cables from cable clamps.
4. Remove six hex-head screws (3) and lockwashers (4).
5. Carefully withdraw A2 Front Panel Assembly (5) from front panel casting (6), and lay it face down on
workbench.
6. Disconnect three ribbon cables (7, 8, 9) from A1A14 CCA (10).
c. Install.

1. Lay A2 Front Panel Assembly (5) on its face in front of front panel casting (6).

NOTE
Orient the assembly so that ribbon cables connecting to A1A14 CCA
are next to the casting.

2. Reconnect ribbon cables to A1A14P5 (7), A1A14P6 (8), and A1A14P7 (9).

3. Carefully fit front panel assembly into casting and secure with six hex-head screws (3) and lockwash-
ers (4).

4. Route cables between A1A14 CCA (10) and front casting (left of bracket) and through cable clamps.
5. Reconnect connector (1) to A1A14P37 and connector (2) to A1A14P39.
6. Install top, bottom, and side covers (Paragraph 4-2).
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REPLACE A2A12 MICROPROCESSOR CCA 4 MAINTENANCE PROCEDURES

4-4. REPLACE A2A12 MICROPROCESSOR CCA
This paragraph provides detailed procedure for removing and replacing the A2A12 CCA.
1. Preliminary.

2. Remove top, bottom, and side covers (Para-
graph 4-2).

3. Remove A2 Front Panel Assembly (Para-
graph 4-3).

a. Remove.

1. Remove seven screws (1), lockwashers (2),
and flat washers (3).

2. Disconnect cable connectors from A2A12
CCA connectors as shown below.

Key Connector
Number Number
4 P25
5 P4
6 P24
7 P23
8 P8

3. Disconnect three ribbon cables (9, 10,
11) from A2A11 CCA.

4. Remove A2A12 CCA (12).
b. Install.

1. Position A2A12 CCA on top of A2A11 CCA
(13) so that components face away from
A2A11 CCA.

2. Connect three ribbon cables (9, 10, 11) to
connectors A2A11J3, A2A11J1, and
A2A11J2.

3. Connect cable connectors to A2A12 CCA as
listed in REMOVE procedure, step 2.

4. Install seven screws (1), lockwashers (2),
and flat washers (3).

5. Install A2 Front Panel Assembly (Para-
graph 4-5).

6. Install top, bottom, and side covers (Para-
graph 4-2).
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4-5, REPLACE A2A11 FRONT PANEL CCA
This paragraph provides detailed procedure for removing and replacing the A2A11 CCA.
a. Preliminary.

1. Remove top, bottom, and side covers
(Paragraph 4-2).

2. Remove A2 Front Panel Assembly
(Paragraph 4-3).

3. Remove A2A12 Microprocessor CCA
(Paragraph 4-4).

b. Remove.
1. Remove two knobs (1, 2).

2. Remove eight screws (3), lockwashers (4),
and flat washers (5).

3. Separate A2A1 Subassembly (6) from
A2A11 CCA (7).

c. Install.

1. Position A2A11 Front Panel CCA (7) so
that keycaps extend upward.

2. Position A2A1 Front Panel Subassembly
(6) onto A2A11 Front Panel CCA (7);
align LEDs and keys with their
associated cutouts on subassembly.

3. Turn mated A2A1/A2A11 assemblies
over, being careful to keep them together.

4. Install eight screws (3), lockwashers (4),
and flat washers (5).

5. Install two front panel knobs (1, 2).

6. Install A2A12 Microprocessor (Paragraph
4-4).

7. Install A2 Front Panel Assembly (Para-
graph 4-3).

8. Install top, bottom, and side covers
(Paragraph 4-2).

66XXB MM
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c. Install.

4-8

REMOVE A3 REAR PANEL ASSEMBLY 4 MAINTENANCE PROCEDURES

4-6. REMOVE A3 REAR PANEL ASSEMBLY
This paragraph provides detailed procedure for removing and replacing the rear panel assembly.

a. Preliminary.

Remove top, bottom, and side covers
(Paragraph 4-2).

b. Remove.

1. Remove six screws (1); tilt assembly (2)
an inch or so away from casting (3).

2. Disconnect connector (4).

3. Remove assembly (2) from casting (3);
lay face down on workbench.

NOTE
All piece parts are accessible

with the rear panel in this po-
sition

1. Insert assembly (3) into casting (2).

2. Reconnect connector (4) to A1A14P1 (5).
3. Reinstall six screws (1) and tighten.
4.

Reinstall top, bottom, and side covers
(Paragraph 4-2).

X

/1754y
&
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4-7. REPLACE LINE VOLTAGE MODULE

This paragraph provides a detailed procedure for removing and replacing the rear panel line-voltage module.

a. Preliminary.

1. Remove top, bottom, and side covers
(Paragraph 4-2).

2. Remove A3 Rear Panel Assembly (Para-
graph 4-6).

b. Remove.
1. Remove nut (1) and screw (2).

2. Squeeze-in or break-off four snap locks
(3), and remove line voltage module (4).

3. Remove wire (5).
c. Install.

1. Push replacement line voltage module
through hole in rear panel and snap into
place.

2. Install screw (2), wire (5), and nut (1).

3. Install A3 Rear Panel Assembly (Para-
graph 4-5).

4. Install top, bottom, and side covers (Para-
graph 4-2).

66XXB MM
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4-8. REPLACE FAN

This paragraph provides detailed procedure for removing and replacing the rear panel fan assembly.
a. Preliminary.

Remove top, bottom, and side covers (Paragraph 4-2).

b. Remove.

1. Remove cable cover (1), and disconnect
cable (2).

2. Remove four thumbnuts (3), cable guard
(4), and air filter (5).

3. Remove four nuts (6) and flat washers (7).

4. Position sweep generator top-side up, and
remove Rear Panel Assembly (Paragraph
4-6).

5. Cut cable ties (8) and (9), and pull cable
(10) free of harness.

6. Remove screw (11), nut (12), wire (13),
and fan (14).

7. Remove insert (16) from grommet (15).

8. Remove screw (17), flat washer (18), and
nut (19).

DETAIL IS
ROTATED 180°

10

4-15.DWC
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REPLACE FAN

c. Install.

1.

Install screw (17), flat washer (18), and
nut (19).

Install insert (16) in grommet (15).

Place fan (14) into position on rear panel,
secure using four nuts (6) and four flat
washers (7).

Route cable in with harness and secure
with new cable ties in locations (8 and 9).

Install screw (11), nut (12), and wire (13).

Install Rear Panel Assembly (Paragraph
4-6).

Position sweep generator upside down,
and install air filter (5), cable guard (4),
and four thumbnuts (3).

Connect cable connector (2) to A1A14P49.

9. Install cable cover (1).

10.

Install top, bottom, and side covers (Para-
graph 4-2).

66XXB MM
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4-9,

REPLACE POWER SWITCH

This paragraph provides a detailed procedure for removing and replacing the front panel POWER switch.

a. Preliminary.

Remove top, bottom, and side covers (Paragraph 4-2).

b. Remove

1.

4-12

Pry gripper fingers (1) on POWER switch
shaft (2) apart; push shaft forward to dis-
lodge from switch (3).

Pull shaft (2) to rear and remove.

Position sweep generator upside down,
and remove cable cover (4).

WARNING

Removal of high-voltage
cover in the following step
exposes lethal, charged-ca-
pacitor voltages.

Remove four screws (5), lockwashers (6),
and high-voltage cover (7).
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4 MAINTENANCE PROCEDURES REPLACE POWER SWITCH

WARNING

Discharge A1A14C12 (8)
and C13 (9) by shorting
pins together.
5. Unsolder and remove POWER switch (3).
c. Install.

1. Place new POWER switch into position,
and solder in six places.

2. Install high-voltage cover using four
screws (5) and lockwashers (6).

3. Install cable cover (4).
4. Position sweep generator right-side up.

5. Insert key cap (10) through hole in rear of
front panel.

6. Snap gripper fingers (1) over mating part
of POWER switch (3).

Install top, bottom, and side covers (Para-
graph 4-2.
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REPLACE DECR/INCR CONTROL AND/OR
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4-10. REPLACE DECR/INCR CONTROL AND/OR EXTERNAL ALC GAIN CONTROL

This paragraph provides a detailed procedure for removing and replacing the front panel ALC Gain
control/PUSH-TO-CAL switch.

a. Preliminary.

1. Remove top, bottom, and side covers
(Paragraph 4-2).

2. Remove A2 Front Panel Assembly (Para-
graph 4-3).

3. Remove A2A12 Microprocessor CCA
(Paragraph 4-4).

4. Remove A2A11 Front Panel CCA (Para-
graph 4-5).

DECR/INCR Control
b. Remove.
1. Remove connector (1).
2. Loosen two set screws in knob (2).

3. Remove knob (2), nut (3), lock washer (4)
and control (5).

EXTERNAL ALC GAIN Control/
PUSH-TO-CAL Switch

c. Remove.
1. Cut cable ties (6) and (7) and remove.

2. Unsolder seven wires from control switch NI-0.DW3

(8).
3. Cut cable tie (9)
CAUTION

Removing the knob in next step
may destroy the control-switch;
because the control-switch
shaft is likely to come out with
the knob.

4. Remove knob (10).

5. Loosen nut (11), unscrew and remove con-
trol-switch (8), nut (11), and washer (12).
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REPLACE DECR/INCR CONTROL AND/OR
EXTERNAL ALC GAIN CONTROL

DE
d.

4.

CR/INCR Control
Install.

Place DECR-INCR control (5) into posi-
tion on front panel.

Secure control using lock washer (4), and
nut (3).

Slide knob (2) onto control shaft and se-
cure with two set screws.

Connect cable connector (1).

EXTERNAL ALC GAIN Control/
PUSH-TO-CAL Switch

e. Install.

1.

o oUW

Screw control switch (8) — with washer
(12) in place — into threaded insert on
front panel (13).

Align control switch to position solder
lugs as shown; tighten nut (11).

Solder wires in seven places.
Install cable ties (6, 7, 9).
Press knob (10) onto control shaft.

Install A2A11 Front Panel CCA (Para-
graph 4-5).
Install A2A12 Microprocessor CCA (Para-
graph 4-4).
Install A2 Front Panel Assembly (Para-
graph 4-3).

Install top, bottom, and side covers (Para-
graph 4-2).

66XXB MM
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CHAPTER 5
PERFORMANCE TEST

5-1. INTRODUCTION

This chapter provides detailed procedures for verifying that the sweep generator meets key guaranteed
performance specifications.

5-2. INITIAL SETUP

Perform the following steps prior to making a performance test.
1.  Verify that rear panel voltage selector module is set for correct line voltage.
2. Allow a one-hour warm up before making any measurements.

3. Press RESET key. Pressing the RESET key set the front panel controls as shown below.
e FREQUENCY RANGE: FULL
e TRIGGER: AUTO
e VIDEO MARKER: On
e | EVELING: INTERNAL
e SWEEP TIME: 0.050 sec
e RF ON: On
e |LEVEL: Model Dependent RESET key value
e AF: 1.000 GHz
e F1: Low-End Frequency
e F2: High-End Frequency
¢ CF: Mid-Range Frequency
e M1: Model Dependent
e M2: Model Dependent

e M3-M8: Off

66XXB MM 5-3



CW FREQUENCY ACCURACY TEST

5 PERFORMANCE TESTS

5-3. CW FREQUENCY ACCURACY TEST

1. Perform Initial Setup (Paragraph 5-2).

2. Connect test equipment as shown below, and turn it on.
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RF OUTPUT

50-OHM CABLE

RF INPUT

MICROWAVE COUNTER

FREQ-SU.DRW
NOTE
* The YIG-tuned oscillators used for frequency generation are tuned by vary-
ing the magnetic-field strength around the oscillator YIG sphere. Due to the
hysteresis effect inherent in magnetic structures, it is necessary to set
hysteresis in each band to achieve optimal frequency accuracy. Thereafter,
output frequencies must be approached from a lower frequency to maintain
this optimal frequency accuracy.
* This test is performed in each frequency band—from one to six, depending
upon model. Frequency bands consist of a down-converter (Het) band, for
some models; one or more fundamental-frequency YIG-tuned oscillator
(YIG) bands, for most models; a frequency doubler (X2) band, for the 40 GHz
models; and a frequency tripler (X3) band, for the 6672B. Table 5-1 corre-
lates model numbers with frequency bands used.
3. Press CW F1 key and set F1 frequency per Table 5-1 for lowest frequency band.
4. Press CW F2 key and set F2 frequency per Table 5-1 for lowest frequency band.
5. Press CW F1 key and wait 3 seconds for frequency to settle.
6. Press CW F2 key and wait 3 seconds for frequency to settle.
7. Repeat steps 5 and 6 two more times to set YIG hysteresis.
8. Press CW F1 key. Wait 1 minute then verify frequency accuracy (below):
6609B 6621B 6630B 6640B 6662B, +20 MHz
6609B-50, +5 MHz 6621B-40, +10 MHz 6630B-50, +10 MHz 6640B-10, +20 MHz
6663B, +20 MHz
6610B, +10 MHz 6622B 6631B, +10 MHz 66458
6668B, £20 MHz
6622B-40, +10 MHz 6645B-40, +10 MHz
6616B, +10 MHz 6632B, +15 MHz
6669B, £20 MHz
6624B, +10 MHz 6647B
66178 66358
6647B-40, +10 MHz 6672B, +30 MHz
6617B-40, +5 MHz 6627B, +10 MHz 6635B-40, +10 MHz
6653B, +20 MHz
6619B 6628B 6636B, +15 MHz
6619B-40, +10 MHz 6628B-50, +10 MHz 6659B, +20 MHz
66378
6620B, +10 MHz 6629B 6637B-40, +10 MHz 6660B, +20 MHz
6629B-40, +10 MHz
9. Press CW F2 key. Wait 1 minute then verify frequency accuracy (above):
10. As applicable, repeat steps 3 thru 9 for remaining YIG bands.
11. If any tests fail, adjust frequency for applicable band(s) (Paragraph 6-8).
5-4 66XXB MM



5 PERFORMANCE TESTS CW FREQUENCY ACCURACY TEST

Table 5-1.  Correlation of 6600B Models and YIG Bands
FREQUENCY BAND
MODEL 1 2 3 4 5 6
HET YIG1 YIG 2 YIG 3 YIG 4 X2 (X3)
66098 F1=0.01 GHz
6609B-50 F2 = 2.0 GHz NA NA NA NA NA
66108 F1 = 1.0GHz
NA 50 ot NA NA NA NA
66168 F1=17 GHz
NA ey et NA NA NA NA
66178 F1=001GHz | F1=21GHz
66178-40 F2=19GHz | F2=80GHz NA NA NA NA
66198 F1=20GHz
6619B-40 NA F2 = 8.0 GHz NA NA NA NA
66208 F1 =36 GHz
NA ek o NA NA NA NA
66218 F1=20GHz | F1=81GHz
6621B-40 NA F2=79GHz | F2=124 GHz NA NA NA
66228 F1=001GHz | F1=21GHz | F1=81GHz NA NA NA
66228-40 F2=19GHz | F2=79GHz | F2=124GHz
66248 F1=4.0 GHz
NA >80 o NA NA NA NA
66278 F1=59 GHz
NA o ve e NA NA NA NA
66288 F1=80 GHz
66288-50 NA F2 = 12.4 GHz NA NA NA NA
66298 F1=80GHz | F1=125GHz
6629B-40 NA F2=123 GHz | F2 =200 GHz NA NA NA
66308 F1=124 GHz
6630B-50 NA F2 = 20.0 GHz NA NA NA NA
66318 F1=10.0 GHz
NA 1o on NA NA NA NA
66328 F1=17.0 GHz
NA 5500 ons NA NA NA NA
66358 NA F1=20GHz | F1=81GHz | F1=125GHz NA NA
6635B-40 F2=79GHz | F2=123GHz | F2 =180 GHz
66368 F1=18.0 GHz
NA > 260 oha NA NA NA NA
66378 NA F1=20GHz | FI=81GHz | F1=125GHz NA NA
6637B-40 F2=79GHz | F2=123 GHz | F2 = 20.0 GHz
66408 F1 = 26.5 GHz
6640B-10 NA F2 = 40.0 GHz NA NA NA NA
66458 F1=001GHz | F1=21GHz | FL=81GHz | F1=125GHz NA NA
6645B-40 F2=19GHz | F2=79GHz | F2=123 GHz | F2 =18.0 GHz
66478 F1=001GHz | F1=21GHz | FL=81GHz | F1=125GHz NA NA
6647B-40 F2=19GHz | F2=79GHz | F2=123 GHz | F2 = 20.0 GHz
66538 A F1=20GHz | F1=81GHz | F1=125GHz | F1=181GHz A
F2=79GHz | F2=123GHz | F2=17.9GHz | F2 = 265 GHz
66598 F1=001GHz | F1=21GHz | FI=81GHz | FL=125GHz | F1=181GHz NA
F2=19GHz | F2=79GHz | F2=123GHz | F2=17.9 GHz | F2 = 26,5 GHz
66608 A F1=124 GHz | F1=181GHz A A F1=27.6 GHz
F2=17.9GHz | F2=27.4 GHz F2 = 40.0 GHz
66628 A F1=20GHz | F1=81GHz | FI=125GHz | F1=181GHz | F1=27.6 GHz
F2=79GHz | F2=123GHz | F2=17.9GHz | F2=27.4GHz | F2 = 40.0 GHz
66638 NA F1=20GHz | F1=81GHz | FI=125GHz | F1=181GHz | F1=27.6 GHz
F2=79GHz | F2=123GHz | F2=17.9GHz | F2=27.4GHz | F2 = 40.0 GHz
66688 F1=001GHz | F1=21GHz | FI=81GHz | FI=125GHz | F1=181GHz | F1=27.6 GHz
F2=19GHz | F2=79GHz | F2=123GHz | F2=17.9GHz | F2=27.4GHz | F2 = 40.0 GHz
66698 F1=001GHz | F1=21GHz | FI=81GHz | FL=125GHz | F1=181GHz | F1=27.6 GHz
F2=19GHz | F2=79GHz | F2=123GHz | F2=17.9GHz | F2=27.4GHz | F2 = 40.0 GHz
66728 F1 = 40.0 GHz
NA NA NA NA NA > = 600 G

66XXB MM
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AF SWEEP WIDTH ACCURACY TEST

5 PERFORMANCE TESTS

5-4. AF SWEEP WIDTH ACCURACY TEST

1. Perform Initial Setup (Paragraph 5-2).

2. Connect test equipment as shown below, and turn it on.
S _JE__JE__df |.e]  RFOUTPUT MICROWAVE COUNTER
== ].s252]= =2 =2 30 RF INPUT
S S E ==°-0|3 850 50-OHM CABLE

5-6

No oA~ ®

10.
11.
12.
13.
14.
15.
16.

FREQ-SU.DRW

Press AF CF key.

Press AF key.

Set AF frequency for 0.050 GHz.

Press CF key.

Set CF frequency per Table 5-2 for frequency shown in lowest applicable YIG band for your model.
NOTE

For 6609B and 6672B, check will be made in respective Het or X3 band.

Press MANUAL SWEEP key.

Rotate MANUAL SWEEP control fully counterclockwise.

Record frequency reading from microwave counter.

Rotate MANUAL SWEEP control fully clockwise.

Record frequency reading from microwave counter.

Subtract frequency recorded in step 10 from that recorded in step 12.

Verify that difference is 50 +4 MHz.

Repeat steps 7 thru 14, in turn, for remaining frequency bands—from lowest to highest.

If test fails in one or more bands, perform applicable band adjustment in Paragraph 6-11

66XXB MM



5 PERFORMANCE TESTS

AF SWEEP WIDTH ACCURACY TEST

Table 5-2. Mid-Band Frequencies for AF Tests
FREQUENCY BAND
MODEL 1 2 3 4 5 6
HET YIG1 YIG 2 YIG 3 YIG 4 X2 (X3)

6609B
6609B-50 1.0 GHz NA NA NA NA NA
6610B NA 1.5 GHz NA NA NA NA
6616B NA 3.0 GHz NA NA NA NA
6617B
6617B-40 NA 5.0 GHz NA NA NA NA
6619B
6619B-40 NA 5.0 GHz NA NA NA NA
6620B NA 4.5 GHz NA NA NA NA
6621B
6621B-40 NA 5.0 GHz 10.0 GHz NA NA NA
6622B
6622B-40 NA 5.0 GHz 10.0 GHz NA NA NA
6624B NA 6.0 GHz NA NA NA NA
6627B NA 8.0 GHz NA NA NA NA
6628B
6628B-50 NA 10.0 GHz NA NA NA NA
6629B
6629B-40 NA 10.0 GHz 15.0 GHz NA NA NA
6630B
6630B-50 NA 15.0 GHz NA NA NA NA
6631B NA 12.5 GHz NA NA NA NA
6632B NA 20.0 GHz NA NA NA NA
6635B
6635B8-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6636B NA 23.0 GHz NA NA NA NA
6637B
6637B-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6640B
6640B-10 NA NA NA NA NA 33.0 GHz
6645B
6645B8-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6647B
6647B-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6653B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz NA
6659B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz NA
6660B NA 15.0 GHz 22.0 GHz NA NA
6662B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6663B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6668B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6669B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6672B NA NA NA NA NA 50.0 GHz

66XXB MM
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FREQUENCY VERNIER ACCURACY TEST 5 PERFORMANCE TESTS

5-5. FREQUENCY VERNIER ACCURACY TEST

1. Perform Initial Setup (Paragraph 5-2).
2. Connect test equipment as shown below, and turn it on.
S _JE__JE__ df |.e]  RFOUTPUT MICROWAVE COUNTER
s|2=E]||les252 === g0 RF INPUT
5| 82 E ===2=20| 3 850 50-OHM CABLE

A

10.
11.
12.
13.
14.

15.
16.

5-8

FREQ-SU.DRW
Press CW CF key.
Set CF frequency per Table 5-3 for frequency shown in lowest applicable YIG band for your model.
NOTE
For 6609B and 6672B, check will be made in respective Het or X3 band.

Press FREQUENCY VERNIER INCREASE key; hold key depressed until frequency stops increasing
(as seen on microwave counter).

Record microwave counter frequency reading.
Press FREQUENCY VERNIER OFF key.
Record microwave counter frequency reading.

Verify that difference between microwave counter readings in steps 6 and 8 above is as follows:
¢ For CW frequency <20 GHz, verify difference is 12.7 £1.5 MHz.
¢ For CW frequency >20 GHz and <40 GHz, verify difference is 25.4 +3 MHz.

¢ For CW frequency >40 GHz, verify difference is 38.1 £3.5 MHz.

Press FREQUENCY VERNIER DECREASE key; hold depressed until frequency stops decreasing.
Record microwave counter frequency reading.

Press FREQUENCY VERNIER OFF key.

Record microwave counter frequency reading.

Verify that difference between microwave counter readings in steps 11 and 13 above is as follows:
¢ For CW frequency <20 GHz, verify difference is 12.8 +1.5 MHz.
¢ For CW frequency >20 GHz and <40 GHz, verify difference is 25.6 +3 MHz.

¢ For CW frequency >40 GHz, verify difference is 38.4 £3.5 MHz.
Repeat steps 4 thru 14, in turn, for remaining frequency bands—from lowest to highest.

If any tests fail, adjust frequency vernier in applicable band (Paragraph 6-10).
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5 PERFORMANCE TESTS

FREQUENCY VERNIER ACCURACY TEST

Table 5-3. Mid-Band Frequencies for Frequency Vernier Accuracy Tests
FREQUENCY BAND
MODEL 1 2 3 4 5 6
HET YIG1 YIG 2 YIG 3 YIG 4 X2 (X3)

6609B
6609B-50 1.0 GHz NA NA NA NA NA
6610B NA 1.5 GHz NA NA NA NA
6616B NA 3.0 GHz NA NA NA NA
6617B
6617B-40 NA 5.0 GHz NA NA NA NA
6619B
6619B-40 NA 5.0 GHz NA NA NA NA
6620B NA 4.5 GHz NA NA NA NA
6621B
6621B-40 NA 5.0 GHz 10.0 GHz NA NA NA
6622B
6622B-40 NA 5.0 GHz 10 GHz NA NA NA
6624B NA 6.0 GHz NA NA NA NA
6627B NA 8.0 GHz NA NA NA NA
6628B
6628B-50 NA 10.0 GHz NA NA NA NA
6629B
6629B-40 NA 10.0 GHz 15.0 GHz NA NA NA
6630B
6630B-50 NA 15.0 GHz NA NA NA NA
6631B NA 12.5 GHz NA NA NA NA
6632B NA 20.0 GHz NA NA NA NA
6635B
6635B8-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6636B NA 23.0 GHz NA NA NA NA
6637B
6637B-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6640B
6640B-10 NA 33.0 GHz NA NA NA NA
6645B
6645B8-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6647B
6647B-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6653B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz NA
6659B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz NA
6660B NA 15.0 GHz 22.0 GHz NA NA
6662B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6663B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6668B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6669B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6672B NA NA NA NA NA 50.0 GHz

66XXB MM
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SWEEP RAMP ACCURACY TEST 5 PERFORMANCE TESTS

5-6. SWEEP RAMP ACCURACY TEST
1. Perform Initial Setup (Paragraph 5-2).

2. Connect test equipment as shown below, and turn it on.

HORIZ
OL\TPUT
© 0 0 3 OSCILLOSCOPE
olo o o e
O O O O
olLe o ' VERTICAL INPUT
@)
QP

RAMP-SU

Press AF CF key.
4. Press SWEEP TIME key and set sweep time for 0.010 second.

5. Verify that oscilloscope displays a 10 £2.0 ms ramp, as shown below.

OSCILLOSCOPE SETTINGS: + +10V
HORIZONTAL TIME BASE: 2 ms/DIV *
VERTICAL SCALE: 2 V/DIV S
R mﬁm e
oV =
RAMP1.DRW

6. Press SWEEP TIME key and set sweep time for 1.000 second.
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5 PERFORMANCE TESTS SWEEP RAMP ACCURACY TEST

7.  Verify that oscilloscope displays a 1.0 £0.2 second ramp, as shown in following waveform.

OSCILLOSCOPE SETTINGS: T
HORIZONTAL TIME BASE: 200 ms/DIV T +10V
VERTICAL SCALE: 2 V/DIV 7
HH-AHH MEH} HHHNHHH

+ |

e

oV ok |

| FORWARD |

‘ SWEEP |

4+—>

RAMP2

8. Press SWEEP TIME key and set sweep time for 0.900 second.

Verify that oscilloscope displays a 0.9 +0.2 second ramp, as shown in following waveform.

OSCILLOSCOPE SETTINGS: £ +iov
HORIZONTAL TIME BASE: 200 ms/DIV /E: V4
VERTICAL SCALE: 2 VIDIV R I e Iy (R

4 14
e
ov e
-9SEC.DRW

10. If test fails, adjust sweep time (Paragraph 6-4).
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LEVELED POWER VARIATION TEST 5 PERFORMANCE TESTS

5-7. LEVELED POWER VARIATION TEST
1. Perform Initial Setup (Paragraph 5-2).

2. Connect test equipment as shown below, and turn it on.

VIGHz
OUTPUT
oNolo o = DIGITAL MULTIMETER
O ©oJo o
©oen INPUT
O O 0 O
OL y|O
L _JE ] = POWER METER
- == 2| POWER SENSOR
5|85 [a]||'es88 5B E 5 3O - |SENSORIN
‘Dl :I:I ) ) e[ @ B © ©7‘ @
RF OUTPUT
SLOPE.DRW
3. Press FULL key.
4.  Verify that RF SLOPE control is OFF.
5. Press SWEEP TIME key and set sweep time for 1.000 second.
6. Verify that UNLEVELED indicator is not on during sweep.
7. Press MANUAL SWEEP key.

NOTE
e Output frequency in GHz is directly proportional to voltage from rear panel
VI/GHz connector. (Example: 1V equals 1 GHz, for models with high-end
frequency <20 GHz; 1/2 V equals 1 GHz. for models with high-end frequency
>20 GHz.) Front panel displays only the end points of sweep range; discrete
frequencies can be determined by using multimeter connected to V/GHz
connector.

» Ensure that calibration factor on power sensor is correctly set for frequency
of operation.

8. Slowly tune frequency-sweep from low- to high-end frequency (frequencies shown when FULL key is
pressed). Record highest and lowest power meter readings.

9. Subtract minimum power reading from maximum reading recorded in step 8 above. Verify that
difference is as shown in Table 5-4.

10. If test fails, adjust ALC bandwidth (Paragraph 6-14).
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5 PERFORMANCE TESTS

LEVELED POWER VARIATION TEST

Table 5-4. Level Values for Leveled Power Variation Test
Leveled Power Variation (dB) Leveled Power Variation (dB)
Model .
(Standard) (Option 2)
6609B +0.3 +0.8
6609B-50 +0.3 +0.8
6610B +0.3 +0.5
6616B +0.4 +0.7
6617B +0.5 +1.0
6617B-40 +0.5 +1.0
66198 +04 +0.9
6619B-40 +0.4 +0.9
6620B +0.3 +0.8
6621B +0.5 +14
6621B-40 +0.5 +14
6622B +0.5 +14
6622B-40 +0.5 +14
6624B +0.4 +0.9
6627B +0.3 +0.8
6628B +04 +0.9
6628B-50 +04 +0.9
6629B +0.5 +1.5
6629B-40 +0.5 +1.5
6630B +0.5 +1.0
6630B-50 +0.5 +1.0
6631B +0.4 +0.9
6632B +0.8 +2.3
6635B +0.5 +1.5
6635B-40 +0.5 +1.5
6636B +1.0 +2.5
6637B +0.5 +1.5
6637B-40 +0.5 +1.5
6640B NA NA
6640B-10 +1.0 +2.0
6645B +0.6 +1.5
6645B-40 +0.6 +1.5
6647B +0.6 +1.5
6647B-40 +0.6 +1.5
6653B +1.0 +1.5
6659B +1.0 +1.5
6660B +1.5 2.0
6662B +1.0, <26.5 GHz NA
NA, >26.5 GHz
6663B +1.5 +2.0
6668B +1.0, <26.5 GHz NA
NA, >26.5 GHz
66698 +1.5 +2.0
6672B NA NA

66XXB MM

5-13




MAXIMUM OUTPUT POWER AND

5 PERFORMANCE TESTS POWER LEVEL ACCURACY TEST

5-8. MAXIMUM OUTPUT POWER AND POWER LEVEL ACCURACY TEST

1.
2.

Perform Initial Setup (Paragraph 5-2).

Connect test equipment as shown below, and turn it on.

V/GHz
OUTPUT

DIGITAL MULTIMETER

o\o|o ©
o edo o
© o o0 INPUT
O 0 0 ©
o L2 i L = POWER METER
— —————— | POWER SENSOR
A EERE SEEE”@D“ 255 ke ——SENSOR IN
‘D‘_ O -O [} Y| % © © ‘ @ \
RF OUTPUT
3.  Verify that RF SLOPE control is OFF.
4. Press SWEEP TIME key and set sweep time for 1.000 second.
5. Press F1-F2 key.
6. Press AUTO key.
7. Press F1 key and set F1 for low-end frequency (Table 5-5).
8. Press F2 key and set F2 for high-end frequency (or high breakpoint frequency for models with
two-step specification).
9. Press LEVEL key.
10. Set power level per Table 5-5 for appropriate “LEVEL” value.
11. Using DECR-INCR control, increase output power in 0.1 dB steps until UNLEVELED indicator lights
or +15 dBm is reached. (If +15 dBm is reached, go to step 12; otherwise, go to step 13.)
12. Using DECR-INCR control, decrease output power until UNLEVELED indicator just goes out.
13. Press MANUAL SWEEP key.
NOTE
Ensure that calibration factor on power sensor is correctly set for frequency of
operation.
14. While observing power meter, slowly tune frequency-sweep between frequencies F1 and F2.
15. Verify that power meter indicates the correct power level for your model.
16. If test fails, adjust output power (Paragraph 6-16).

5-14
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MAXIMUM OUTPUT POWER AND
POWER LEVEL ACCURACY TEST

5 PERFORMANCE TESTS

Table 5-5. Frequency and Power Level Settings for Output Power and Power Level Accuracy Test
MODEL F1 F2 LEVEL LEVEL
FREQUENCY FREQUENCY (Standard) (Option 2)
6609B 0.01 GHz 2.0 GHz 13 dBm 12.5 dBm
6609B-50 0.01 GHz 2.0 GHz 17 dBm 16.5 dBm
6610B 1.0GHz 2.0. GHz 13 dBm 12.5 dBm
6616B 1.7 GHz 4.3 GHz 10 dBm 9.0 dBm
6617B 0.01 GHz 8.0 GHz 10 dBm 9.0 dBm
6617B-40 0.01 GHz 8.0 GHz 16 dBm 15.0 dBm
6619B 2.0 GHz 8.0 GHz 10 dBm 9.0 dBm
6619B-40 2.0 GHz 8.0 GHz 16 dBm 15.0 dBm
6620B 3.6 GHz 6.5 GHz 13 dBm 11.9 dBm
6621B 2.0 GHz 12.4 GHz 10 dBm 8.7 dBm
6621B-40 2.0 GHz 12.4 GHz 16 dBm 14.7 dBm
6622B 0.01 GHz 12.4 GHz 10 dBm 8.7 dBm
6622B-40 0.01 GHz 12.4 GHz 16 dBm 14.7 dBm
6624B 4.0 GHz 8.0 GHz 10 dBm 8.9 dBm
6627B 5.9 GHz 9.0 GHz 10 dBm 8.9 dBm
6628B 8.0 GHz 12.4 GHz 10 dBm 8.7 dBm
6628B-50 8.0 GHz 2.4 GHz 17 dBm 15.7 dBm
6629B 8.0 GHz 20.0 GHz 10 dBm 8.2 dBm
6629B-40 8.0 GHz 20.0 GHz 16 dBm 14.2 dBm
6630B 12.4 GHz 20.0 GHz 10 dBm 8.2 dBm
6630B-50 12.4 GHz 20.0 GHz 17 dBm 15.3 dBm
6631B 10.0 GHz 15.5 GHz 10 dBm 8.4 dBm
6632B 17.0 GHz 22.0 GHz 7 dBm 5 dBm
6635B 2.0 GHz 18.0 GHz 10 dBm 8.2 dBm
6635B-40 2.0 GHz 18.0 GHz 16 dBm 14.2 dBm
6636B 18.0 GHz 26.5 GHz 5 dBm 0.8 dBm
6637B 2.0 GHz 20.0 GHz 10 dBm 8.2 dBm
6637B-40 2.0 GHz 20.0 GHz 16 dBm 14.2 dBm
6640B 26.5 GHz 40.0 GHz 1 dBm NA
6640B-10 26.5 GHz 40.0 GHz 10 dBm 7 dBm
6645B 0.01 GHz 18.0 GHz 10 dBm 8.2 dBm
6645B-40 0.01 GHz 18.0 GHz 16 dBm 14.2 dBm
6647B 0.01 GHz 20.0 GHz 10 dBm 8.2 dBm
6647B-40 0.01 GHz 20.0 GHz 16 dBm 14.2 dBm
6653B 10 dBm, <18 GHz 7 dBm, <18 GHz
2.0 GHz 265 GHz 7 dBm, >18 GHz 3 dBm, >18 GHz
6659B 10 dBm, <18 GHz 7 dBm, <18 GHz
0.01 GHz 265 GHz 7 dBm, >18 GHz 3 dBm, >18 GHz
6660B 12.4 GHz 40.0 GHz 6 dBm 3 dBm
6662B 10 dBm, <18 GHz
2.0 GHz 40.0 GHz 6 dBm, >18 GHz NA
6663B 2.0 GHz 40.0 GHz 5 dBm 2 dBm
6668B 10 dBm, <18 GHz
0.01 GHz 40.0 GHz 6 dBm, >18 GHz NA
6669B 0.01 GHz 40.0 GHz 5 dBm 2 dBm
6672B 40.0 GHz 60.0 GHz 1 dBm NA
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5 PERFORMANCE TESTS RESIDUAL FM TEST

5-9. RESIDUAL FM TEST
1.
2.

Perform Initial Setup (Paragraph 5-2).

Connect test equipment as shown below, and turn it on.

MODULATION METER

RF INPUT

50-OHM CABLE —

SPECTRUM ANALYZER

BN L | | ¢ |

O oo O o o [=R==] o o:j IF OUTPUT
s 22282265 5 55° REINPOT
2 = lol]le S RF OUTPUT

S

FM-SU
Press CW F1 key and set frequency per Table 5-6 for lowest frequency band.

Adjust spectrum analyzer center-frequency control(s) to position sweep generator output signal on
center-frequency graticule line, as shown below.

REFERENCE
LINE
SPECTRUM ANALYZER SETTINGS: / \
SPAN/DIV: 1 MHz

L —

—

P

DT
[ R A A R A

FM-WF
Enter zero span mode on spectrum analyzer.

Adjust spectrum analyzer frequency-tuning control(s) to position trace on reference line.
Set modulation meter control(s) to measure frequency deviation.

Verify that frequency deviation shown on modulation meter is as follows:

¢ For CW F1 frequencies <8 GHz, verify deviation is <7 kHz.

For CW F1 frequencies >8 GHz and <18 GHz, verify deviation is <10 kHz.

For CW F1 frequencies >18 GHz and <26.5 GHz, verify deviation is <15 kHz.

For CW F1 frequencies >26.5 GHz and <40 GHz, verify deviation is <20 kHz.

For CW F1 frequencies >40 GHz, verify deviation is <50 kHz.
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9. Repeat steps 3 thru 8 for remaining frequency bands.

10. If test fails, troubleshoot high residual FM (Paragraph 3-39).

Table 5-6. CW F1 Frequencies for Residual FM Test
FREQUENCY BAND
MODEL 1 2 3 4 5 6
HET YIG1 YIG 2 YIG 3 YIG 4 X2 (X3)
6609B
6609B-50 1.0 GHz NA NA NA NA NA
6610B NA 1.5 GHz NA NA NA NA
6616B NA 3.0 GHz NA NA NA NA
6617B
6617B-40 1.0 GHz 5.0 GHz NA NA NA NA
6619B
6619B-40 NA 5.0 GHz NA NA NA NA
6620B NA 4.5 GHz NA NA NA NA
6621B
6621B-40 NA 5.0 GHz 10.0 GHz NA NA NA
6622B
6622B-40 1.0 GHz 5.0 GHz 10.0 GHz NA NA NA
6624B NA 6.0 GHz NA NA NA NA
6627B NA 8.0 GHz NA NA NA NA
6628B
6628B-50 NA 10.0 GHz NA NA NA NA
6629B
6629B-40 NA 10.0 GHz 15.0 GHz NA NA NA
6630B
6630B-50 NA 15.0 GHz NA NA NA NA
6631B NA 12.5 GHz NA NA NA NA
6632B NA 20.0 GHz NA NA NA NA
6635B
6635B8-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6636B NA 23.0 GHz NA NA NA NA
6637B
6637B-40 NA 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6640B
6640B-10 NA NA NA NA NA 33.0 GHz
6645B
6645B8-40 1.0 GHz 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6647B
6647B-40 1.0 GHz 5.0 GHz 10.0 GHz 15.0 GHz NA NA
6653B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz NA
6659B 1.0 GHz 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz NA
6660B NA 15.0 GHz 22.0 GHz NA NA
6662B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6663B NA 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6668B 1.0 GHz 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6669B 1.0 GHz 5.0 GHz 10.0 GHz 15.0 GHz 23.0 GHz
6672B NA NA NA NA NA 50.0 GHz
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5-10. RF OUTPUT TESTS

These test need to be performed sequentially.

a. Harmonic Attenuation Test, for 2-to-8 GHz and Het Band Models Only

1.
2.

Perform Initial Setup (Paragraph 5-2).

Connect test equipment as shown below, and turn it on.

[T TE T |2 reouteur SPECTRUM ANALYZER
z EEE 22550 5 55 3|9 7 RF INPUT
calos o [olfle 38 6§60 50-OHM CABLE
RFO-SU

Press CW F1 key and set F1 for low-end frequency (0.010 or 2.000 GHz).
Press LEVEL key and set output power to +10.0 dBm.

On spectrum analyzer, adjust frequency and band controls to position sweep generator fundamental
frequency so that it and its 2nd harmonic are positioned near center-frequency graticule line (see
waveform below).

SPECTRUM ANALYZER
Z;RO BEAT SIGNAL

FUNDAMENTAL
FREQUENCY 10 MHz

REFERENCE ——
LINE il

SPECTRUM ANALYZER SETTINGS:

SPAN/DIV: 5 MHz |
VERTICAL SCALE: 10 dB i I

=P T

T |

NN TR T A==

FHHH 2nd HARMONIC

——=
+
—
—=
L —=

AN LRRANRARA==RAE]

T
n

RFO-WF1

NOTE
To identify sweep generator frequency and spectrum analyzer zero-beat fre-
quency, momentarily turn sweep generator RF off. Signal that remains 