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1-1 SCOPE OF MANUAL 

1-2 INTRODUCTION 

1-3 IDENTIFICATION NUMBER 

1-4 RELATED MANUALS 

Chapter 1 
General Information 

This manual provides general and service information for the Model 
360B Vector Network Analyzer (VNA) system (Figure 1-1). (Through
out this manual, the terms 360B VNA and 360B will be used interchan
geably to refer to the system.) Manual organization is shown in the nar
rative Table of Contents that precedes this chapter. The information in 
this manual provides for fault isolation to the assembly level ror sys
tem instruments. Covered instruments consist of network analyzer, 
signal (frequency) source, test sets, and 360ACM used with the 3635B 
mm-wave test set. 

This chapter provides general information about the 360B VNA sys
tem. It also provides replaceable-assembly information and a listing of 
recommended test equipment for servicing 360B VNA system instru
ments. 

All WILTRON instruments are assigned a unique six-digit ID number, 
such as "701001." This number is affixed to a decal on the rear panel of 
each unit. In any correspondence with either WILTRON Customer Ser
vice or your AnritsuIWlltron Service Center, please use this number. 

NOTE 
The system operating software is keyed to the analyzer 
identification number. For systems having certain option 
installed, the operating-system will only load on the serial
numbered 360B for which the software is identified. 

Manuals related to the operation and maintenance of the 360B VNA 
system are listed in Table 1-1. This table also lists the 360B VNA 
optional equipment manuals. 
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RELATED GENERAL 

MANUALS INFORMATION 


Table 1·1. List ofRC?ktted Mwtw:ds 

Title Description Part Number 

Model360B 
Vector Networ1< 
Analyzer Operating 
Manual 

Provides operating information for the 
360B VNA. 

1041 ()'00110 

Model 3608 
Vector Networ1< 
Analyzer Getling 
Started Guide 

Provides a tutorial for quickly getting 
started making measurements with the 
:J6O VNA system. Manual is bound with 
the 360B OM, but can be ordered 
separately. 

1041()'00111 

Model :J6OB Vector 
Networ1< Analyzer 
GPiB Programming 
Manual 

Provides programming information for the 
3608 GPiB interface. 

10410-00113 

360BGPIB 
Quick Reference 
Guide 

Alphabetically list and briefly describes all 
360B GPiB commands. Provides 
references to fuller command 
descriptions located in 360B GPIB PM. 
Manual is bound with the 360B GPIB PM, 
but can be ordered separately. 

10410-00114 

Model 36JO( 
Calibration and 
Verification Kit 
Operation and 
Maintenance 
Manual 

Provides operating instructions and 
maintenance information for the Models 
3660,3651. 3652,3653,and3654 
Calibration Kits and !he Models 3666. 
3667, 3668, and 3668 Verilication Kits. 

10100-00024 
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INFORMATION INFORMATION 


1·5 SERVICE INFORMATION Module WILTRON Customer Service and the Anrit
Exchcmge suIWiltron Service Centers provides an module el<

Program. change program that includes the parts and 
assemblies listed in Table 1-2. 

Table 1-2. Exchangeabk Subassemblies, 1 of 6 

WILTRON 
Description

Part Number 

014364·3 

014351·3 

014366-3 

014352·3 

034355·3 

D34605-3 

D14353-4 

014353-5 

D14353-6 

034624-3 

037995·3 

034520-3 

D38057-3 

034680-3 

D36965-3 

D37574-3 

034656·3 

D38112 

D36993 

360 Vector Network Analyzer 

A 1 LO 1 Phase LOCi< PCB Assembly 

A2 LO 2 Phase Lock PCB Assembly 

A3 call3rd L.O. PCB Assembly 

A4 AID Converter PCB Assembly 

A5 1a MHz Reference PCB Assembly 

AS Source Lock PCB Assembly 

A7 Synchronous Detector A PCB Assembly 

AS Synchronous Detector B PCB Assembly 

A9 Synchronous Detector R PCB Assembly 

Ala Blanking/Synchronous PCB Assembly 

A11 VO VGA Processor PCB Assembly 

A 12 Main 2 Processor PCB Assembly 

A13 Main 1 Processor PCB Assembly 

A 14 Power Supply Control PCB Assembly 

A15 Power Supply Convertor PCB Assembly 

A16 Test Set 110 PCB Assembly 

A18 Power Supply Motherboard 

Front Panel Assembly 360B, includes disk drive 

Color Display VGA Assembly 
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SERVICE GENERAL 
INFORMATION INFORMATION 

fuble UI. Exchangeabk Subassemblies, 2 of6 

WILTRON 
Description

Part Number 

030701-4 

034519·3 

030701-5 

030704-3 

034603-3 

034760-3 

037611·3 

034636·3 

035558·3 

021852 

021851 

015320-1 

B19820-1 

020363 

C21586 

C21587 

4412K 

034511 

017900 

017929 

021854 

017928 

36xxA Series Test Sets 

AlT IF Amplifier, Channel B PCB Assembly 

A2T IF Amplifier. Reference Channel PCB Assembly 

A3T IF Amplifier, Channel A PCB Assembly 

MT LO 2 PCB Assembly 

A5T LO 1 PCB Assembly 

A5T Power Distribution PCB Assembly, 3635B 

A6T Digila1lnterface PCB Assembly 

A7T Altenualor Driver PCB Assembly 

A27T AmplilierlSwilch Dover PCB Assembly 

3600 RF Components, 20 GHz and below 

AaT Buffer Amplifier Assembly, Channel B, 3610A, 3820A 

Al0T Buffer Amplifier Assembly. Channel A. 3610A. 3620A 

A 12T Power Amplifier ASsembly 

A13TTransfer Switch, with cable. 36l0A,3820A 

A14TIA15T Coupler. 3610A. 3820A 

A18TIA19T Bias Tee, Female - Female 

A16TIA19T BiasTae. Male - Female 

A20TIA21TIA22T Slep Attenuator. 70 dB, 20 GHz 

A24T Source Lock I Reference Select Assembly 

A25T RF Splitter 

3600 RF Components, 40 GHz and below 

AaT Buffer Amplifier Assembly. Channel B. 
3611A. 3821A. 3530A 

AaT Buffer Amplifier Assembly Channel B, 
3611A.3821A.363OA 

A lOT Buffer Amplifier Assembly. Channel A. 
3611A, 3821A. 3630A 
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INFORMATION INFORMATION 


Tabu, 1-2. Exchangeable Subassemblies, 3 of6 

WlLTRON 

Part Number 

DI532O-1 

819821-1 

D15825 

C21586 

C21587 

4612K 

D34511 

D21856 

C21421 

D21655 

C21420 

D21405-1 

D21350-1 

D20600 

D22811 

V250 

4712V 

D34511 

D21395 

D21360 

C23358 

Description 

A 12T Power Amplifier Assembly 

A13T Transfer Switch, B19821 with cable, 3611A, 3621A 

A 14T/A 15T Coupler, 361 lA, 3821A 

A18TIA19T Bias Tee, Female· Female 

A16T/AI9T Bias Tee, MaJe· Female 

A20TIA21T/A22T Step Attenuatar, 70 dB, 40 GHz 

A24T Source Loci< I Reference Select Assembly 

3600 RF Components. 60 GHz 

A8T Buffer Amplifier Assembly. Channel B 

AST Buffer Amplifier Assembly, Channel B 

Al0T Buner Amplifier Assembly, Channel A 

Al0T Buffer Amplifier Assembly, Chann el A 

AI2T Power Amplifier I Multiplier Assembly, D21405 w~h cable 

A13TTransfer Switch, D21350 with cable 

A14T/A15T Coupler, 60 GHz 

AI4T/AI5T Coupler 62.5 GHz 

AlSTIAI 9T Bias Tee, 60 GHz 

A20T/A21T/A22T Step Attenuator, 70 dB. 50 GHz 

A24T Source lock / Reference Seled Assembly 

A25T RF Splitter 

A28T/A29T SPDT/Splitter 

A30T Channel B Tripier Assembly, 60 GHz, Includes 1000-37 
Isola!Or, 1040-15 Tripier, D21319 Mux coupler, C21372 Amplifier 
and C21382 High Pass Filler, This must be replaced as an entire 
assembly. 
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SERVICE GENERAL 
INFORMATION INFORMATION 

Thble 1-2_ Exchangeable Subassemblies, 4 of6 

WlLTAON 
Description

Part Number 

C23361 

C23355 

C23360 

039098-5 

C26220 

C26221 

N026237 

026219 

026222 

026223 

N025180 

ND26179 

N025181 

839096' 

551-1095' 

4D-56· 

4D-57' 

4D-58' 

A30T ChannelS Trii>.r Assembly, 52.5 GHz.lncludes 1000-37 
Isolator, 1040-15 Tripier, 021319 Mux coupler, C21372 Amplifier 
and C21382 High Pass Filter. This must be replaced as an entire 
assembly. 

A31T Channel A Tripier Assembly, 60 GHz.lcdudes 1000-37 
Isolator, 104D-15 Tripier, 021319 Mux coui>er, C21372 Amplifier 
and C21382 High Pass Filter. ThiS must be replaced as an entire 
assembly. 

A31T Channel A Tripier Assembly, 62.5 GHz.lncludes 1000-37 
Isolator, 1040-15 Tripier, 021319 Mux coui>er, C21372 Amplifler 
and C21382 High Pass Riter. Thismust be rei>aced as an entire 
assembly. 

3flOO RF CompOnents, 85 GHz 

A27T Amptifier/Switch Driver PCB Assembly 

A31T Channel A Tripier Assembly, 65 GHz. Includes 1040-17 Tripier, 
025224 Mux coupler, C25593 Amplifier and other components. This 

must be replaced as ar: entire assembly. 


A30T Channel A Tripier Assembly, 55 GHZ.lncludes 104D-17 Tripier, 

025225 Mux coupler, C25593 Amplmer and other components. n,is 
must be replaced as an entire assembly. 

A25T RF Splitler 

A12T Power Amplifier I Multii>i ... Assembly 

Al0T Buller Amplifier Assembly, Channel A 

AST Buffer Amplifier Assembly. Channel a 

A14TiA15T Coupler 55 GHz 

A20T/A2ITiA22T Step Attenualor, 70 dB,55 GHz 

AI8T/A19T Bias Tee, 65 GHz 

Cable Assembly, Auxiliary Power 

Auxiliary Power Connector (rear panel) 

Auxiliary Power Supply (USA) 

Auxiliary Power Supply (UK) 

Auxiliary Power Supply (Europe) 

*These components are not on the module exchange program; however, they may be ordere<l 
as standard replacement parts. 
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Table 1·2. Exchangeab/eSubassemblies, 50fB 

WILTRON 
Description

Part Number 

1091-87 

C21860 

023385 

D21925-1 

022441 

D20616 

D37719-3 

831862 

831662 

D32101-3 

N034470 

N035919 

032105-3 

D3471()'11 

032113·3 

60-102 

C8090-5 

013355 

D13611 

D18696 

ND31356 

N019075 

36358 Millimeter VNA RF Components 

A 11T Power Splitter 

A20T RF Input Amplifier, 11-20 GHz 

A21T/A22T LO Amplifier, 8-15 GHz 

A9T Transfer SWitch 

AlOT Chan nel A Buffer/Amplifier Assembly 

A6T Channel B Buner/Amplifier Assembly 

360ACM 

A 1 00 PCB Assembly 

15 Vol! PSU Assembly 

12 Volt PSU Assembly 

360SS Series System Source 

A1 GPIB PCB Assembly 

M ALC PCB and Coupler Assembly. 3608841 

A4 ALC PCB and Coupler Assembly, 3608869 

AS Frequency Instruction PCB Assembly 

A 10 FM PCB Assembly 

A13 Power Supply PCB Assembly 

360SS RF Components 

Frequency Doub.,r Amplifier. 3608869 

Down Converter Assembly, cabled D9157A 

PIN 8wilch Assembly, 350SS69 

DPDT PIN Switch. 8-26.5 GHz 

PIN Switch Assembly, 3508847 

13.25 to 20 GHz Amplifier, 350S869 

18 to 26.5 GHz Amplifier, 3608S69 
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SERVICE GENERAL 
INFORMATION INFORMATION 

Table 1-2. Exchangeable Subassemblies, 6 of6 

WILTRON 
Description

Part Number 

N035918 

N035919 

N035934 

ND35935 

ND35950 

ND35951 

ND35958 

C20812 

2 to 8 GHz Oscillator Assembly, 3605347 

2 to eGHz Oscillator Assembly, 360$589 

8 to 12.4 GHz Oscillator Assembly, 3605347 

8 to 12.4 GHz Oscillator Assembly, 360SS69 

12.4 to 20 GHz Oscillator Assembly, 3505347 

12.4 to 18 GHz Oscillator Assembly, 350SS69 

1e to 26.5 GHz Oscillator Assembly, 350$$89 

Output Conn ector Assembly 

Static 
Handling 

Figure 1-2 provides procedures that should be fol
lowed when handling static sensitive parts. 

CAUTION 
WILTRON highly recommends that you use 
a grounded wrist strap when handling 360B 
VNA System PCBs and components. The 
360B VNA system contains parts that can be 
damaged by static electricity. 
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SERVICE GENERAL 
INFORMATION INFORMATION 

1. Do not ,ouch exposed contacts on 2. Do not slide static sensitive 3. Do not handle static sensitive 
any static sensitive component component across any surtace. components in areas where the floor 

or work surface covering is capable 
of generating a static charge. 

--L 

ATTIENTION 

Dervtoos 
_le~"StaUf.; Safe-. 0" 

Rt:ustbhJ Cot\taiMl' 
Do Not 0tsIr0y 

4. Wear a static-discharge wristband 5. Label all static sensitive devices. 6. Keep component leads shorted 
when working with static sensitive together whenever poSSible. 
components. 

7. Handle PCBs only by melr edges. Do 8. Lltt" handle so.ld state devices by 9. Transport and store PC8s and other 
nol handle by the edge connectors. their bodies - never by their leads. static sensitive devices in static· 

shiek1ed containers. 

10. ADDITIONAL PRECAUTIONS: 

• Keep workspaces clean and free of any objects capable of holding or storing a static charge. 
• Connect soldering tools to an earth ground. 

• Use only spadal anti~stati:c suction orwick~type desoldering tools_ 

Figure 1·2. Static Handling Procedures 
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RECOMMENDED GENERAL 

TEST EQUIPMENT INFORMATION 


1-6 RECOMMENDED TEST Table 1-3 lists the recommended test equipment for maintaining and 
EQUIPMENT servicing the 360B VNAsystem. 


Table 1-3. Recommended Thst Equipment (1 of2) 


Instrument 

Spectrum 
Analyzer, 
with 
Diplexer and 
Extemal 
Mixers 

Critical Specilieation 

Frequency: 0.01 10 60 GHz 
Resolution: 10Hz 

Recommended Manufacturer/Model 

Tektronix, Inc. Model 494P.with 
External Mixers: 

WM 490K (1810 26.5 GHz) 
WM 490A (26.5 to 40 GHz) 
WM 490U (40 to 60 GHz) 
WM 490V (501060 GHz) 

DipJe'er PN: 015-0365-00 

Power Meter, Range:-30 to+20dBm Hewlett-Packard Model 4378, with 
with 
Power 
Sensors 

(l1'W 10 100 mW) 
Other: GPIB-conlrollable 

Oplion 22 (GPI8), and 
Power Sensors: 

HP 8465A (0.01 to 26.5 GHz) 
HP 8487A (0.05 to 50 GHz) 

Digital 
Multimeter 

Resolution: 4-1/2 digits 
DC Accuracy: 0.002% +2 
counts 
DC Input Z: 10 MO 
AC Accuracy: 0.07% + 100 
counls (1020kHz) 
AC Input Z: 1 MQ 

John Fluke, Inc. Model 884OA, with 
Option 8640A-09 (True RMS AC) 

Frequency 
Counter, 
with 
External 

Range: 0.01 1060 GHz 
Input Z: 500 
Resolution: 1 Hz 
Other: Exlemal Time Base 

EIP Microwave, Inc. Model 578A, 
with 
External Mixers: 

Option 91 (26.5 to 40 GHz) 

Figw'e 1-3. WlLTRONT1512 
3608 Thst Fixture 

Mixers Option 92 (40 to 60 GHz)Input 
Option 93 (60 to 90 GHz) 

Oscilloscope I , Bandwidth; DC 10 150 MHz 
Vertical Sensitivity: 2 mV/ 
division 
Hafiz Sensnivity: 50 nsf 
division 

Tektronix, Inc. Model 2445 

Function 
Generator 

Output Vokage Range: 
300 mVlO 10V 

Functions: 
200 Hz Sine Wave 
100 Hz Square Wave 

Hewlett-Packard Model 3325A 

Local 
Oscillator 
(LO) Test 

NlA WILTRON 
T1512 (Figure 1-3) 

Fixture 

PCB 
Exlendercard 

N/A WILTRON 
Part Number: 030709-3 
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Table 1-8. Recommended 'Thst Equipment (20f2) 

Instrument Critical Specification Recommended Manufacturer/Model 

Test Cables NJA WlLTRON 
Part Number: N034060 

Measurement 
Calibration Kit 

Kit oontains high-precision 
opens,shorts,broadband 
loads. and sliding load 

WlLTRON Company 
Model 3550, 3651,3652,3653 (]I 
365413554B' (Included with Model 
360B VNA System) 

Measurement 
calibration Kit 

0-, u., V-, or W-band 
waveguide components 
(For use with Model 3635B 
Test Set, only) 

WILTRON Company 
35550, 3655U, 3655V, or 3555W, 
depending on Model 364XB-X 
Module baing used. (Included with 
Model 360B VNA System) 

Mlcrowave 
cable 

Frequency: 18,40,60, or 
55 GHz. depending on 
connector type 

WILTRON Company 
3670X50'- t and -2 (X • K, A, or V, 
depending on test set connector 
type) 

Assurance 
Air Une 

! 

i 

Frequency: 60 GHz WILTRON Company 
Part Number: 

T1519 (K Connector, female) 
Tl520 (3.5 mm, female) 
Tl521 (V Conn, female-50 GHz) 
Tl542 (V Conn, female-55 GHz) 

PreciSion 
ONset 
Termination 

Frequency: 40 GHz WILTRON Company 
29X5()-15 (X • K, A, depending on 
fest set connector type) 

Precision 
Offset 
Termination 

Frequency: 50 or 65 GHz WILTRON Company 
Part Number: SC4417 (60 GHZ) 
Part Number: SC4732 (55 GHz) 

* OperatiOn to 65 GHz with "8" versions 01 these products 
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2-1 INTRODUCTION 

Chapter 2 
360B VNA System 

This chapter describes the Model 360B Vector Network Analyzer Sys
tem. The description is organized into an overall description, a descrip
tion of system components, and a discussion on system operation. 
Chapters 3 and 4 respectively provide information for verifying perfor
mance and troubleshooting the system. 
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SYSTEM 360BVNA 

DESCRIPTION SYSTEM 


2-2 SYSTEM DESCRIPTION 

2-3 SYSTEM COMPONENTS 

The 360B VNA system characterizes a device-under-test (DUT) 
through the measurement ofits forward and reverse transmission and 
reflection characteristics as a function of frequency. These charac
teristics are referred to as scattering parameters, or S-parameters. 
There are four S-parameters: 

S11 = Forward Reflection 
S21 = Forward Transmission 
S12 = Reverse Transmission 
B22 = Reverse Reflection 

The VNA system mathematically compares the relative magnitude and 
phase changes between the signal incident to the DUT and the 
reflected or transmitted signal from the DUT to derive the 
S-parameters. It then presents the S-parameters graphically on a color 
display, printer, or plotter. 

The 360B VNA system consists of three main components: 

o Signal Source 
o TestSet 
o Vector Network Analyzer (VNA) 

Figure 2-1 shows the 360B VNA system configuration and illustrates 
the interconnections between the signal source, test set, and VNA. The 
following paragraphs contain brief descriptions of each system com
ponent. 

Signal Source 	 The signal source provides the stimulus to the DUT 
via the test set. The frequency range of the signal 
source and the test set establish the frequency range 
of the VNA system. The signal source is controlled 
and phase-locked by the VNA and provides clean, 
phase-locked stimulus signals at programmed fre
quency points for precise test data. Frequency ac
curacy is assured by phase-locking both the signal 
source and the system local oscillators to the same 
10 MHz reference time base. Frequency resolution is 
100kHz. 

Two system signal sources are available: Model 
3608847 (10 MHz to 20 GHz) and Model 360SS69 
(10 MHz to 40 GHz). Frequency coverage to 60 GHz 
is available by using the Model 360SS69 Signal 
Source with a Model 3612A, 3622A, or 3631A Test 
Set that includes a frequency tripler. In addition, the 
WILTRON Series 66XXB Sweep Generators and 
Series 67XXB Swept Frequency Synthesizers can be 
used as system signal sources. 
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SYSTEM COMPONENTS 


SOURCE CONTROL 
SYSTEM BUS 

EXTFM 
o LOCK 
OUTPUT 

GPIB 

PHASE 
LOCK 
INPUT 

VECTOR 
NETWORK 
ANALYZER 

SIGNAL 

TEST SET 

COAXIAL CABLE 

SIGNAL SOURCE 

-, 

SEMI-RIGID 

RFOUTP\1T 

Fil{u;re 2-1. 360B VNA System InteTC01W!ctions 
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SYSTEM 360BVNA 

COMPONENTS SYSTEM 


The Test Set 

VNA 


The test set contains the measurement components 
for the 360B VNA system. The test set, under direct 
control of the VNA, perfonns the following: 

o 	Stimulus signal routing from the signal source 
to the DUT through one of the test ports (Port 
lor Port 2). 

o 	Signal separation and down conversion ofthe 
incident, reflected, and transmitted signals at 
Ports 1 and 2 into four IF signals ('Thst A, Refer
ence A, Test B, and Reference B). 

o 	Amplification of the IF signals. 

Test sets are available that allow vector measure
ments for different applications. The test set types 
include active and passive device test sets with auto
matic signal reversing, frequency conversion test 
sets, and a millimeter-wave test set. Coaxial test 
sets include multiple models that cover frequency 
ranges from 10 MHz to 60 GHz. The millimeter
wave test set provides frequency coverage from 33 to 
110 GHz in four wavegnide bands (Q, U, V. and W). 

The VNAis the system controller, signal processor, 
and display unit fur all versions ofthe 360B VNA 
system. Its front panel controls provide menu selec
tions for test functions, test parameters, measure
ment enhancements, and frequencies. The VNA 
sends frequency, power, and sweep information to 
the signal source over the dedicated source control 
system (GPIB) bus. It controls the test set functions 
through a dedicated digital bus via the CONTROL 
and SIGNAL cable assemblies. The VNA analyzes 
the IF signals from the test set for phase and mag
nitude data. It displays the results of this analysis 
(measurement data) as well as test parameters and 
system status on a large color display. The data 
presented on the display can be output to a plotter or 
printer or routed to the rear panel (external) GPIB 
or Centronics interface. 
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SYSTEM OPERATION 


2-4 SYSTEM OPERATION 	 During a typical measurement, the microwave signal source, under 
direct control of the VNA, outputs an RF signal to the test set to pro
vide stimulus to the DUT (Figure 2-2). The system signal source is 
phase-locked with the VNNs internal 10 MHz crystal oscillator. An ex
ternal10 MHz frequency standard may be substituted for the system's 
internal 10 MHz oscillator for maximum attainable frequency accuracy. 

In the test set, the stimulus signal is sent to the DUT through one of 
the test set's test ports (Port! or Port 2). When there is any impedance 
mismatch between the test port and the DUT input port, some of the 
signal incident at the DUT input port is reflected back to the test set 
and some travels into the DUT. In the case of two port DUTs (that is, 
those having an input and output port) the portion of the stimulus sig
nal that travels through the DUT goes to the second test port for meas
urement. 

In addition to stimulus signal routing from the signal source to the 
DUT, the test set also serves as the front end of the VNA receiver. 
Within the test set are signal separation and down conversion devices 
that separate and down convert the incident, reflected, and trans
mitted signals at Port 1 and Port 2 into four distinct intermediate (IF) 
signals. The incident signals are fed to Reference Channels A and B 
and the reflected or transmitted signals are fed to Test Channels A and 
B. Heterodyne frequency conversion is used to improve upon the in
herent limitations ofbroadband diode detectors. It also provides sig
nificant improvement in dynamic range, harmonic rejection, and sen
sitivity. 

Each of the four IF signals carries embedded magnitude and phase in
formation relative to a reference signal. Down conversion of the signals 
does not affect the magnitude and phase relationship, only the frequen
cy is changed. The IF signals go to selection switches in the test set 
that control (1) which signals are sent to the test set's IF amplifiers 
and then on to the synchronous detectors of the VNA, and (2) which ref
erence signal will be used for phase-locking the system signal source. 

The VNA source lock circuitry compares the selected reference signal's 
frequency and phase to that of a signal derived from the 10 MHz crys
tal oscillator in the VNA. If the system is not properly phase-locked, a 
correction voltage is generated that drives the FM 0 LOCK input to the 
system signal source, forcing it to source lock to the correct frequency 
and phase. 
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SYSTEM 360BVNA 

OPERATION SYSTEM 


Additional signal processing is implemented within the VNA. The mag
nitude and phase infonnation embedded on the analog IF signals is 
first detected, then converted to digital data. The VNA processors, con
trolled by embedded firmware coupled with system software, manipu
late this digital data. Short·term system errors are normalized and 
digital compensation is generated and applied. The resultant S
parameter data characterizing the DDT is then presented on the VNA 
color display, output to a printer or plotter, or routed to the rear panel 
(external) GPIB interface. 
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8-1 	 INTRODUCTION 

8-2 	 TEST EQUIPMENT 

8-8 	PERFORMANCE TESTS 
AND ADJUSTMENTS
GENERAL 

Chapter 3 
360B VNA System 
Performance Tests and 
Adjustments 

This chapter provides perfonnance tests and adjustments for the 
360B analyzer unit and test sets. Perfonnance tests and adjustments 
for the 360XX Signal Source are provided in Chapter 10. 

Recommended test equipment and manufacturer is listed in Chapter 
1, Table 1-3. Equipment needed for individual model adjustments is 
listed with the model adjustments. 

Perfonnance tests are provided for the 361XA1362XA, 3630N3631A, 
and 3635B. Adjustments are provided for the 361XA1362XA and 
3630Al3631A. The perfonnance tests and adjustment procedures are 
located behind tabs for the applicable test set model. 
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3·1 	 INTRODUCTION 

3·2 	TEST EQUIPMENT 

3·3 	PERFORMANCE TESTS 
AND ADJUSTMENTS
GENERAL 

Chapter 3 
360B VNA System 
Performance Tests and 
Adjustments 

This chapter provides performance tests and lldjustments for the 360B 
analyzer unit and test sets. Performance tests and adjustments for the 
360XX Signal Source are provided in Chapter 10. 

Recommended test equipment and manufacturer is listed in Chapter 1, 
Table 1-3. Equipment needed for individual model adjustments is 
listed with the model adjustments. 

Performance tests are provided for the 36lXA!362XA, 3630Al363lA, 
and 3635B. Adjustments are provided for the 36lXA!362XA and 
3630Al363lA. The performance tests and adjustment procedures are lo
cated behind tabs for the applicable test set model. 

Anritsu VNA Performance Verification Software, part number 2300
237, supports 360 and 360B systems with 361xA and 362xA models. 
This software is used to verifY that the 360B system is making accu
rate, traceable S-parameter measurements. Complete instructions are 
found in the User's Guide, which is shipped with the software and is 
automatically installed on the controller when the software is installed. 
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PERFORMANCE TESTS AND PERFORMANCE TESTS, 

ADJUSTMENTS MODELS 361XAI362XA 


3-4 PERFORMANCE TESTS, This tab section contains five perfonnance tests that can be used to 
MODELS 361XA1362XA verify Model 360B VNA system operation. Setup instructions and per

fonnance procedures are included for each test. Test results can be 
compared with the specified limits that are provided for each test. 

These tests do not establish measurement traceability; such verifica
tion requires using an appropriate WILTRON verification kit. Success
ful completion ofthese procedures indicates that your 360B VNA sys
tem is operating properly and is capable of making accurate 
measurements. 

Required The following equipment is required to perform the 
Equipment operation verification tests: 

o 	Calibration kit, with Option 1: Sliding Termi
nation. 

o 	Flexible microwave cable (through line). 
o 	Precision air line for up-to 40 GHz measure

ments. 
o 	Precision offset for up-to 40 GHz measure

ments. 
o 	Assurance air line for 60 and 65 GHz measure

ments. 
o 	20 dB offset termination for 60 and 65 GHz

31:08 $YS1E>,l 	 Mea 'INA 

CH$t;fnE CQIlTROllll':  measurements.\ 

Initial Perform the following steps before starting the per
System Setup formance tests. 

Step 1. 	 Verify that the 360B VNA system has 
been installed per Chapter 2-Installation 

DIS>(€iH of the Model 360B VNA Operation Man
DR:YE 

ual (PIN 10410-00110). 

Step 2. 	 Install the 360B VNA system diskette 
into the disk drive of the network ana
lyzer. 

Step 3. 	 Apply power to the frequency signal 
source then to the network analyzer. 
Loading of the system software takes ap
proximately 1 minute (at which time the 
system is ready to make measurements). 

NOTE 
Allow the system to warm up for at 
least 60 minutes to ensure opera
tion to performance specifications. 
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SAMPLER EFFICIENCY TEST, PERFORMANCE TESTS AND 

MODELS 361XA1362XA AD/USlMENTS 


3-5 	SAMPLER EFFICIENCY This test verifies that each individual receiver channel in the Model 
TEST, MODELS 361XA1362XA Coaxial 'Thst Set operates properly. Measurement calibra
361XA!382XA tion of the system is not required for this test. 

This test requires that you press a specified front panel keys and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 

CHANNELS MEASUREMENT 
NA)UI,ICW Cl 

MINIIIIUW 0 

DISPLAY ENHANCEMENT 

Key Menu Choice 

SETUP START: 500 MHz 
MENU STOP: High End Frequency 

CHANNEL FOUR CHANNELS 
MENU 

GRAPH LOG MAGNITUDE 
TYPE (All channels) 

AUTO ON (All channels) 
SCALE 

S- Channell: REF A 

'ThstSetup Setup 360B VNA as described below. 

Step 1. 	 Connect Test Ports 1 and 2 together (be
low.) 

Channel 2: TST A 
Channel 3: TST B 
Channel 4: REF B 
(See Figure 3-1 or 3-2) 

PARAMS : 

Step 2. 	 Set up the network analyzer as shown in 
table at left. 
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PERFORMANCE TESTS AND SAMPLER EFFICIENCY TEST, 

ADJUSTMENTS MODELS 361XAI362XA 


To independently measure the output of the individual test set channels, you must redefine the selected parameter for 
each display channel. You may redefine the parameters manually, as shown below for Channell, or automatically, as 
shown in Figure 3-2. The parameters are redefined as:. 

at 
,- = Test Set Channell REF A 


~ = Test Set Channel 3 TST B 


Step 1 Press S PARAMS key 


Step 2. Make menu choices as shown iO the following flow diagram. 


SELECT 

PARAMETER 


82t 
al I 1 

SII 

S12 

S22 

REDEFINE 
SELECTED 
PARAMETER 

PRESS <ENTER> 

TO SELECT 


PARAMETER 
DEFINITION 

S11iUSER2 

PARAMETER 
31 I 1 

PHASELOGK 

LABEL: 
-REF_A~' 

• 
CHANGE 
NUMERATOR 

CHANGE 
DENOMINATOR 

CHANGE 
PHASE LOCK 

CHANGE 
LABEL 

PRESS <ENTER> 
TO SELECT 
OR SWITCH 

.... 
 SEUECTNAME 

ABCDEFGHIJKLM 

NOPQRSTUVWXYZ 
0123456789-1" 

DEL CLEAR DONE 

TURN KNOB 

TO INDICATE 

CHARACTER 


OR FUNCTION 


PRESS <ENTER> 

TO SELECT 


NUMBERS MAY 

ALSO BE 


SELECTED 

USING KEYPAD 


bl 
,-= Teet Set Channel 2 TST A 

~ = Test Set Channel 4 REF B 

.. 
. 


SELECT 

NUMERATOR 


bl 

b2 

31 

a2 

1 (UNIn') 

PRESS <ENTER> 
TO SELECT 

SELECT 

DENOMINATOR 


bl 

b2 

al 

a2 

1 (UNITY) 

PRESS <ENTER> 
TO SELECT 

Figure 3-1. lI£tkfining &l~d Para7Tl£ter Manually for Sampler Ef'lkiency 'IIlsting 
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SAMPLER EFFICIENCY TEST, PERFO~CETESTSAND 

MODELS 361XA1362XA ADJUSTMENTS 


To independently measure the output of the individual test set channels. you must redefine the selected parameter for 
each display channel. You may redefine the parameters automatically. as shown below. or manually. as shown in Figure 
3-1. The parameters are redefined as:. 

al"1 : Test Set Channel 1 REF A 

~ : Test Set Channel 3 TST B 


Step 1. Press OPTION MENU key. 


Step 2. Make menu choices as shown in the following flow diagram. 


Step 3. Press SETUP MENU key; set START frequency to 500 MHz. 


OPTIONS 

SWEEP OPTION 

REAR PANEL 
OUTPUT 

. DIAGNOSTICS 

MULTIPLEXER 
CONTROL 

MULTIPLE 
SOURCE 
CONTROL 

RECEIVER MODE 

PRESS <ENTER> 
TO SELECT 

DIAGNOSTICS 

TROUBLE 
SHOOTING 
(WILTRON 
SERVICE 
USE ONLy) 

__+1 TESTS 

PRESS <ENTER> 
TO SELECT 

b1"1 : Test Set Channel 2 TST A 

~ = Test Set Channel 4 REF B 

TESTS 

ERROR REPORT 

PROM AND 
RAM CHECKS 

FRONT PANEL 
KEYBOARD 

CRT 

i CHECK OPTIONS 
• INSTALLED 

"-________~ NON-RA1l0ED 

r ~ PARAMETERS 

PRESS <ENTER> 
TO SELECT 

Figure 8-2. Redefining Selected Parameter Auromaticaliy for Sampler Efficiency Testing 
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PERFORMANCE TESTS AND SAMPLER EFFICIENCY TEST, 

ADJUSTMENTS MODELS 361XA1362XA. 


DATA DISPLAY AREA 

_Indicator Ma_ 

........................ 

MENU 
AREA 

! 

That 
Procedure 

Perform test as described below. 

Step 1. Observe sweep indicator (top left) and al
low at least one complete sweep to occur. 

Step 2. VerifY that the maximum-value to mini
mum-value amplitude slope (Figure 3-3) 
meets the specifications shown below. 

\ 
\ 

/ 
/ 

/ 
MARKERS/LIMITS \ / 

Frequency 
I 

Reference 
Channel .. 

Test Channels 

200Hz 

400Hz 

<14dB 

<25 dB 

<15dB 

<2adB 

500Hz <40 dB <55 dB 

800Hz 

650Hz 

<40 dB 

<45 dB 

<55 dB 

<65 dB 

Step 3. VerifY that the minimum amplitude meets 
the specifIcations shovm below. 

Test Set REF A REFB TSTA TSTB 

361DA -40 -40 -42 -40 

3620A -38 -38 -43 -34 

3611A 

3621A 

-42 

-41 

-42 

-41 

! 
-52 

-55 

-52 

-47 

3612A -53 -53 -78 -75 

3622A -55 -55 -78 -76 

3613A -53 -53 -78 -75 

3623A -55 -55 -78 -76 

3615A -53 -53 -78 -75 

3625A -55 -55 -78 -76 

NOTE 
Use the MARKER MENU and READOUT 
MARKER keys (bottom left) and menus to 
obtaln precise frequency and amplitude 
values. 
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SAMPLER EFFICIENCY TEST, PERFORMANCE TESTS AND 

MODELS 361XA1362XA ADJUSTMENTS 


CWllrA •• ) 

30. IHTlIIiU.1 ANAL.YZER 

MODEL: 
DEVICE: 

DATE: 
OPERATOR: 

START: 
S TOP: 
5 T E P : 

0.5000 
40.0000 

0.2370 

GHz 
GHz 
GHz 

GATE START: 
GATE STOP: 
GATE: 
WIN 0 0 W : 

ERROR CDRR:NOHE 
AVERAGING: 1 PTS 
IF BNDWDTH:REDUCEO 

REF A LOGH TST A- - LOGH 

t>-17.000d8 4.000dB/ t>-2!L00OdB 

m l
..., 
7\, 

~ 
~ 

v Y\n. 
t> V" ~ 

~ 
~ 

, I 

0.5000 GHz 40.0000 O.SOOO GHz 
T5T 8 LOGH REF B LOGH- -
t>-24.000dB 5.000dB/ 1>-17.000dB 

I ..., [:-1 

l~ P 
v V\. ' . """"~"-

y~...-. 
, 
~.t> t> 

~ ... 
~ 

I 

i 

0.5000 GHz 40.0000 0.5000 6Hz 

I 

5.000dB/ 

I 

~ 
'~ 

40.0000 

4.000dB/ 

V'¥'I.M 
'~Il 
, 

40.0000 

eH 4 - REF_8 
REF. PLANE 

0.0000 mm 

MARKER 1 
0.9740 GHz 

- 8 • 0 7 7 d B 

t>MARKER TO MAX 
MARKER TO MIN 

2 40.0000 6Hz 
-26.937 dB 

Figure 3-3. Sampler Efficiency Test Waveforms 
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PERFORMANCE TESTS AND HIGH LEVEL NOISE TEST, 

ADJUSTMENTS MODELS 361XA1362XA 


8-6 	HIGH LEVEL NOISE 
TEST; MODELS 
361XAI362XA 

AVERAGE· ON 

r-' 

Key Menu Choice 

SETUP START: 40 MHz 
MENU STOP: High-end frequency 

CHANNEL. DUAL CHANNELS 1-3 
MENU 

GRAPH LOG MAGNITUDE 
TYPE (Both channels) 

SET RESOLUTION: 
SCALE 0.010 dB/DIV 

REF VALUE: 
0.0 dB 
(Both channels) 

S- Channell - S12 
PARAMS Channel 3 - S21 

AVG! AVERAGING 
SMOOTH 128 MEAS. PER POINT 

MENU 

The following test verifies that the high-level noise in the 360B VNA 
will not significantly affect the accuracy of subsequent measurements. 
High-level noise is the random noise that exists in the 360B VNA Sys
tem. Because it is non-systematic, it cannot be accurately predicted or 
measured. Thus, it cannot be removed using conventional error-correc
tion techniques. Calibration of the system is not required for this test. 

This test requires that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used in this test are high
lighted below. 

CHANNELS MEASUREMENT 

DISPLAY 
 ENHANCEMENT 

~ "'RMALD 

~ REOUCEDD-Ioi 
, TRACE 'I~PACEI 

:~! : $i.«XITH: 

ThstSetup Setup 360B VNA as described in table at left.DATA 
POINTS 

NORMAL 

VIDEO 
IFBW 

REDUCED 

LIMITS LIMIT 1 ON 
0.020 dB (3610Al20A, 

and 3611A121A). or. 
0.040 dB (3612A122A 

3613A123A.and 
3615A125A) 

LIMIT 2 ON 
-0.020 dB (3610Al2OA 

and 3611A121A) or. 
-0.040 dB (3612A122A 

3613A123A. and 
3615A125A) 
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HIGH LEVEL NOISE TEST, PERFORMANCE TESTS AND 

MODELS 361XA1362XA ADJUSTMENTS 


DATA DISPLAY AREA MENU 
AREA 

Sweep Indicator Martw 

... ._._J .. __ . 

Test Perform test as described below. 
Procedure 

Step 1. Connect Test Port 1 and Test Port 2 (top 
left) together. 

Step 2. 	 Press CH 1 key. 

StepS. 	 Press TRACE MEMORY key. 

Step 4. 	 Choose VIEW DATA from menu and 
press ENTER key_ 

StepS. 	 While observing s weep indicator (middle 
left), allow at least two complete sweeps 
to occur. 

Step 6. 	 Choose STORE DATA TO MEMORY 
from menu and press ENTER key. 

Step 7. 	 Choose VIEW DATA ... MEMORY from 
menu and press ENTER key. 

Step 8. 	 While observing sweep indicator (middle 
left), allow at least two complete sweeps 
to occur. 

Step 9. 	 Verify that the peak-to-peak High Level 
Noise falls within the area between the 
two limit lines (Figure 3-4). 

Step 10. 	Press CH 3 key. 

Step 11. 	Repeat steps 4 thru 9 for channel 3_ 

Step 12. 	Press S PARAMS key; set CH 1 for S11 
and CH 3 for S22. 

Step 13. 	Connect a Short to Test Port 1 and an 
Open to Test Port 2 (left). 

Step 14. 	Repeat steps 2 thru 9. 
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PERFORMANCE TESTS AND mGH LEVEL NOISE TEST, 

ADJUSTMENTS MODELS 361XA1362XA 


(ULTROO 

350 .ET_Olk •• AlTZEI 

MODEL: 
DEVICE: 

DATE; 
OPERATOR: 

START: 
S TOP : 
STEP, 

0.0400 
40.0000 

0.2400 

GHz 
GHz 
GHz 

GATE START: 
GATE STOP: 
GATE: 
WINDOW: 

ERROR CDRR,NONE 
AVERAGING, 128 PTS 
IF BNDWDTH,REDUCED 

S12 REVERSE TRANSMISSION 

LOG MAG. I>REFrO.OODdB O.OlOdB/DIV 

i 

A 
V r' , -v !-' ~V V 

I 

V 

I 
, 

: 

A .h " . ..t\ 
• V ,I> 


0.0400 GHz 40.0000 
S 21 FORI/ARD TRANSMISSION 

lOG MAG. I>REF-O.OOOdB o • 0 1 0 d BID I V 

.. 

0.0400 6Hz 40.0000 

I 

TRACE MEMORY 

FUNCTIONS 


VIEW DATA 

VIEW MEMORY 

VIEW OATA 

AND MEMDRY 


I>VIEW 
DATA MEMORY 

SELECT 

TRACE MAT" 


STORE DATA 

TO MEMORY 


01 S K 
FUNCTIONS 

MEMORY DATA 
REF. PLANE 

0.0000 mm 

PRESS <ENTER> 
TO SELECT 

Figure 11-4. High Level Noise Test Waveform 
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SYSTEM DYNAMIC RANGE TEST, PERFORMANCE TESTS AND 

MODELS 361XA1362XA ADJUSTMENTS 


3-7 	SYSTEM DYNAMIC 
RANGE TEST, MODELS 
361XAI362XA 

This test verifies that the system dynamic range meets specifications. 
System dynamic range is the ratio ofpower incident on Port 2 in a 
through line connection to the noise floor at Port 2 (forward measure
ments only). The system must he calibrated and the error correction 
applied for this test. 

This test requires that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used in this test are high
lighted below. 

CHANNELS MEASUREMENT 

co: DEVICi: 'g[53, cw, ! 	 OONAiN 10! 
~ 

DISPLAY I I ENHANCEMENT 
! ' 

~ AStuCe;o 0 

~ ..lNum", C :: ' 

,---, 
~ 
, HiACE i 


,MEI,IORyl 

! :!: 1 
~ 

I 
I 

ooe co 0001 
ooe c!o I'co DCO : 

coe 1:1 10 ' 
000 o~o , 

TestSemp 	 Perform the test setup procedures, as described be
low. 

Step 1- Press BEG IN CAL key (left). 

CALIBRATION 	 Step 2. Using the menu prompts, perform a Full I 
I 

u_ 
, 

D "''' " "- 12-Term SlIDING LOAD calibration 
over the full system operating range. (IfD • "'" "..... ~ necessary, refer to the 360B OM, Chapter

,... AI!OU!IIC't i APPLY 

, CAL
-""""" 	 8, for detailed procedures.) 

c:; IlEFt.!t:'rION.,."
0"''' NOTE 

Use 1024 averages and minimum 
IF bandwidth during the Isolation 
step in the calibration. These 
settings will be called out in sub
sequent procedures. 
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PERFO~CETESTS~ SYSTEM DYNAMIC RANGE TEST, 

ADJUSTMENTS MODELS 361XAi362XA 


Key Menu Choice 

SETUP START: 40 MHz 
MENU STOP: High-end fre· 

quency 

CHANNEL SINGLE 
MENU CHANNEL 

GRAPH LOG MAGNITUDE 
TYPE 

SET 
SCALE 

RESOLUTION: 
10.0 dB/DIV 

REF VALUE: 
-50.0 dB 
REFLINE: TO P 

S· 521 
PARAMS 

AVG/ 
SMOOTH 

MENU 

1024 MEAS. PER POINT 

AVERAGE 

VIDEO IF 

ON 

MINIMUM 
BW 

OPTION SWEEP OPTIONS 
MENU then 

POINTS DRAWN 
IN C.W.: 100 

Step 3. 	 Before pressing the EN T E R key at the 
ISOLATION DEVICES menu prompt, 
press the AVGISMOOTH MENU key and 
change averaging to 1024 MEAS. PER 
POINT. 

Step 4. 	 When the isolation measurement is com
plete, press the AVGISMOOTH MENU key 
and change averaging to S2 MEAS. PER 
POINT; continue the calibration. 

Step 5. 	 Once the calibration process has fmished, 
verify that the APPLY CAL key indicator 
is lit. 

Step 6. 	 Set up the network analyzer as shown in 
the table at top left. 

Test Perform the test procedure as described below. 
Procedure 

Step 1. 	 Connect Broadband Terminations to Test 
Port 1 and Test Port 2 of the test set 

Step 2. 	 While observing the sweep indicator, al· 
low two (forward and reverse directions) 
complete sweeps to occur, then press the 
HOLD key. 

StepS. Press the MARKER MENU key (bottom 
left), and select MARKER 1 to be ON. 

Step 4. Press the SETUP MENU key, select the 
C.W.MODE to be ON, and set the fre
quency to 40 MHz. 

Step 5. Press the READOUT MARKER key. 

Step 6. Position the cursor to MARKER TO 
MAX, press the ENTER key, and record 
the value (Figure 3-5). 

Step 7. Position the cursor to MARKER TO 
MIN. press the ENTER key. and record 
the value. 

Step 8. Substract value in step 7 from that in 
step 6. To reduce measurement uncer
tainty, ensure that the difference is 
greater than 15 dB. 

/ \ 

/ \ 


/ MARKERSILIMITS \ 

LIMITS 
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SYSTEM DYNAMIC RANGE TEST, PERFORMANCE TESTS AND 

MODELS 361XA1362XA ADJUS'IMENTS 


(WILTROW) 

lie IETWORK AIALfZER 

MODEL: 217001 
DEYICE: SYS_OYN 

START: 0.0400 
STOP: 40.0000 

STEP: XXX.XXXX 


DATE: 

RNGE OPERATOR: 


6Hz GATE START, 
GHz GATE STOP, 
GHz GATE: 

WIIIDOW, 

521 FORWARD TRANSMISSIOII 


LOG MAG. 
!> 

!>REF=-50.000d8 

01JUL1992 
G_GESSAMAN 

ERROR CORR:12 - TERM 
AVERAGING, 1024 PTS 
IF BIIOWDTH,MINIMUM 

CII MODE 

10.000dS/OIY 

CH 3 - S21 
REF. PLANE 

0.0000 mm 

MARKER 1 
POINT 59 

-86.743 dB 

!>MARKER TO MAX 
MARKER TO MIll 

~ 
A 

VViI' '\ /' J 1'-1 
V 

VVvy y vy '\j
1/ V 11 II, 

! 

40.0000 GHz Cli 

Figure 3-5. Dynamic Range Test Waveform 
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PERFORMANCE TESTS AND SYSTEM DYNAMIC RANGE TEST, 

ADJUSTMENTS MODELS 361XAJ362XA 


Step 9. 	 Substract 6 dB from the value measured 
in step 6. This is the system dynamic 
range. Verify that its value compares fa· 
vorably with the Table 3·1 value for 
O.04GHz. 

Step 10. 	 Repeat steps 4 through 9 for remaining 
frequencies in Table 3-1. 

Table 3·1. Dynamic Range Chacteristics 

Frequenc:y System
Test set Model 

(GHzJ Dynamic Range (dB) i 
351M 0.04 -91 

Reversing 1.0 -108 
Test Set 20.0 -101 

3611A 0.04 
Reversing 1.0 -102 -! Test set 20.0 -96 

40.0 -96 
I 

3612A 0.04 -85I 
3615A to50GHz 1.0 -101 

Reversing 20.0 -91 
Test Set 40.0 -83 

-7550.0: 
-70! 	 60.0 

3613A 0.04 -85
i Reversing 1.0 -101 

Test Set 20.0 -91 
-8340.0 

60.0 -70 
65.0 -<i2 

3620A 0.04 -94 
-110Active Device 1.0

i Test Set 20.0 -102 

3621 A 0.04 -83 
Active Device -1051.0 

-97Tes! Set 20.0 
40.0 -85 

3622A 0.04 -85 
3625A to 50 GHz -1011.0 

Active Device 20.0 -83 
Test Set 40,0 -79 i 

50,0 -70 
60.0 -85 

3623A 0.04 	 -85 
-101ACfive Device 1.0 

Test set 20.0 -83 
40.0 -79 
60.0 -85 
65.0 -90 
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EFFECTIVE DIRECTIVITY TEST, PERFORMANCE TESTS AND 

MODELS 361XAI362XA ADJUSTMENTS 


3-8 	EFFECTlVE DIRECTlVnY This test verifies that the effective directivity ofthe system meets 
TEST, MODELS specifications. The system must be calibrated and the error correction 
361XAI362XA must be applied for this test to be valid. 

This test requires that you press a specified front panel keys and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 

Key 

SETUP 

MENU 


CHANNEL 

MENU 


GRAPH 

TYPE 


SET 

SCALE 


S
PARAMS 

CHANNELS MEASUREMENT 
__ 0 

'0RMAl. 0 I OATA I' POINTS 

MINIMUM 0 

~ :g- ~'v~' 
HOL::.l, DCHAIN 10b...~ 

DISPLAY ENHANCEMENT 

r;;;;;;;:l NO''''''- 0 §o<o 
:-;~;;;'I REDUCED 0 IF BW : 

L--J MlNIMIJM!J 

Menu ChQioe 

START: 40 MHz 
STOP: High-end frequency Test Setup 	 Perform the test setup procedures, as described be

low. 
SINGLE CHANNEL 
Channel 1 

Step 1. 	 Perform a full 12-term calibration, or use 
the calibration performed in paragraph 3LOG MAGNITUDE 
7. 

RESOLUTION: 	 Step 2. Ensure that the APPLY CAL key indicator 
1.0 dBJDiv is on. 
REF VALUE: 
-15.0 dB (or value of 

Step 3. 	 Set up the network analyzer as shown intermination offset) 

REFERENCE LINE: TOP the table at left 


311 
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PERFO~CETESTS~ EFFECTIVE DlRECTIVIlY TEST, 

ADJUSTMENTS MODELS 361XA1362XA 


Test 
Procedure 

PORT 1 PO/ilT 2 

AlA LINE 

DATA DISPlAY AREA 

Sweep Indicator Yaricer 

'''..' , ..,.:t.. "...,...., 

1 • .,11 
AREA 

I 

/ \ 

/ \ 


/ \ 

/ MARKERS/LIMITS \ 

I LIMITS I 

Perform the test procedure as described below. 

Step 1. Connect an Air Line and an Offset to Test 
Port 1 (top left). 

Step 2. While observing sweep indicator (middle 
left), allow at least one complete sweep to 
occur. 

Step 3. Press MARKER MENU key (bottom left) 
and select MARKER 1, MARKER 2, 
and MARKER 3, to be ON. 

Step 4. Using rotary knob, position markers 1 
and 3 to adjacent peaks of the worst-case 
ripple (one with the greatest amplitude); 
position marker 2 to the bottom of the 
trough (Figure 3·6). 

Step 5. Using the MARKER MENU and READOUT 
MARKER key menus, record the absolute 
value ofmarkers 1 and 3; subtract one 
from the other, halve the difference and 
add it to the value of the marker at the 
lowest peak, This is the average value of 
the two peaks. 

Step 6. Record the value ofmarker 2. 

Step 7. Substract the value recorded in step 5 
from that recorded in step 6 (Example: 
0.24 dB). This is the "REF ± X Peak to 
Peak Ripple dB" value that you will use 
next in the Microwave Measurement 
Chart (Table 3-3, page 3-22). 

Step 8. Turn to page 3-22 and find the "REF ±X 
Peak to Peak Ripple dB" value closest to 
your measured value (0.2454 for the ex
ample in step 7). 

Step 9. Move your fmger across to the "X dB Be
low Reference" column. Add the value 
from this column (Example: 37) to the 
>REF =value that appears on the 360B 
measurement screen, This is the effective 
directivity value for PO R T 1 (52 db for the 
example: 37 + 15 = 52). 
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EFFECTIVE DIRECTIVITY TEST, PERFORMANCE TESTS AND 

MODELS 361XA1362XA ADJUSTMENTS 


'50 
GT'iiiD 

I£TVORk •• ALlIER 

MODEL: 
DEVICE: 

DATE: 
OPERATOR: 

START: 
STOP, 
STEP, 

0.0400 
40.0000 

0.2400 

6Hz 
GHz 
GHz 

GATE START, 
GATE STOP: 
GATE: 
1111100\1, 

ERROR CORR:12 - TERM 
AVERAGING, 1 PTS 
IF BIIDIIOTH:REDUCEO 

S I 1 FORIIARD REFLECTION 

lOll MAG. t>REF=-14.970d8 
, I I 

I! i i 

l.DOOd8/DIV 

i 

I 

I 
"AI 1rJ\h 

fJ 'fu;~if iV\j 

I 

, , 
i I I 

, I I J J 
0.0400 GHz 

I 
i 

I 

• r 
\1'1 M'{'I 
vv ,v 

i 
40.0000 

I 

I 

I 

CH3-S11 
REF. PlAIIE 

0.0000 mil 

t>MARKER 2 
34.6000 GHz 

-15.004 dB 

MARKER TO MAl( 
MARKER TO MIN 

133.8800 6Hz 
-14.378 dB 

3 35.8000 6Hz 
t> -14.105 dB 

Figure 3-6. Effective Directivity Test Waveform 
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PERFORMANCE TESTS AND EFFECTIVE DIRECTIVITY TEST, 

ADJUSTMENTS MODELS 361XAI362XA 


Step 10.Table 3-2_ Test Port Cha.cteristics 

Frequency Directivity
Connector 

(OHz) (dB) 

1.0 
18.0 

>52 
>52 

3.5mm 0.04 
1.0 

20.0 
26.5 

>44 
>44 
>44 
>44 

K 0.04 
1.0 

20.0 
40.0 

>42 
>42 
>42 
>38 

V 0.04 
1.0 

20.0 

>40 
>40 
>40 

GPC-7 0.04 

40.0 
SO.O 
60.0 
65.0 

>52 

Step 11. 

>36 
>34 Step 12. 
>34 
>32 

Step 13. 


Step 14. 


Verify that the directivity value meets the 
specification in Table 3-2 for each band. If 
it does not, repeat steps 4 through 9 for 
each band. 

NOTE 
The procedure above measures the 
characteristics of Test Port 1 only. 
To measure the characteristics of 
Test Port 2, a seeond calibration 
must be performed with the test ca
ble connected to Test Port 1 instead 
ofTest Port 2. (This allows meas
urements at the Test Port 2 connee
tor that are not influenced by the 
quality of the test port cable. 

To measure the characteristics of Test 
Port 2, perform steps 12 through 14. 

Press the S PARAMS key and change to 
S22. 

Move the Air Line and Offset to Test 
Port 2. 

Repeat steps 4 through 10 for the S22 pa
rameter. 
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MICROWAVE MEASUREMENT PERFORMANCE TESTS AND 

CHART ADJUSTMENTS 


Table 8-8. Microwave Measurement Chart 

Con~ tables fOr retl.l/T1 los&, reflection ooeffldenl, and SWR with fatuia' values lor intera:tion Of a $mai! pnaa x with a la-gephase (unity reference) expte6S00 in oB related to 
referer.ce. 

~ to Utllly ReM..."ce 

A_ x AIF=)IRl8n«ltio:xl ItEr +X REF-X,  dB_ f>eek to Pea RippledB dB........
''''" """"""" ... dB 

,17.3910 0.8913 1 5.5350 -19,2715 24,806S 
8,7242 0.79'3 2 2 5.07", -13.7365 18.8145 
5._ 0.7079 3 3 • .6495 -10.6007 15,3402 
4.4194 0.6310 4 4.2489 ....6585 12.9073•...... 0.5623 5 5 3~755 -7.ina 11.0528 

3.009:5 0..5012 6 3.5287 -&..0412 9.5699•
7 3,2075 -5,.1405 8.34802.614$ 0.4467 7 
2.9106 ··.M096 7-""'"2.3.229 0.390> •


2.0999 0..... 9 9 2.6376 -aa063 &4439 
1.9250 0.3162 10 '0 2.3866 -3.301. 5.68$4 

02818 11 2,1567 -2.8755 5.0322,.- • 

" '.9465 -2.5126 4.45001.6109 025'2 "12 
13 1.7547 -2.2013 3,9SS1 

1.4935 0,1995 '4 
1,5769 0.2239 13 

14 -1.9331 3.51331._ '"""'" rU1'rS 15 IS 1..4.216 -1.7007 3.1224,. 1.2779 -1,4988 2.nre 
1.329C 0,1413 ,1 
1.'$101 0.1585 

,1 1.1476 -1.3227 24103'.
,.
1.2880 0,1259 18 '.0299 -'L1687 2.19$6 
~ .zS28 0,1122 0.9237 -1.0337 1,9574,!1 +X) 
1.2222 0.1000 20" 20 " O.am -0.915' 1.74~ 

1.1957 0.0891 21 0.7416 -0.8108 1.5524 
1,1126 0.0794 22 "22 0._ -0.7189 1.3828 

~--I I 1,1524 0.0708 23 23 0.594' -0.6378 '.2319 
\ / 1.1347 0,0631 24 2. C.5314 -0.566, 1.0975 

1.1192 0._ 25 25 0.4752 -0.5027 0.9719'- '~lQ 
1.1055 0,1)501 26 2. 0.4248 -C.4466 0.8114 

"'El'] 1,0935 OJ)447 21 27 0.3796 -0.3969 0.77J35 
',0829 0.0300 2. 28 0.3391 -C.:!S29 0.6919t 
1,0736 0,03S5 2. 29 0.J02B -0.3138 0,6166

PHASOR 
1.0653 0,0316 30 30 0.211)4 -C.Zl91 0.5495INTERACTION 

TEIl:tIOI'tl.CRW 1,0~ 0.0282 31 3' 024'. -0.2483 0.,_ 
'L0515 0.0251 32 32 0.2155 -02210 OA365 
1.0458 0,0224 Q 1923 -0.1967 0.3600 
1,0407 0,0200 34 "34 0.1716 -0.1751 !l.3467 
1.03e2 0,0176 35 

" 
35 0.1531 -0. '558 0.3000 

1,0322 0,0158 56 3. 0.1366 -0. '38$ 0.2753 
1,0287 0,0141 37 37 0.1218 -0.1236 0.2454 
1,0255 0,0126 38 3. 0.1087 -0.1100 0.2167 

3. 0.llge9 -0.:)980 0,1949 
'.02C2 
1.0Z!7 0.0112 3. 

O,Q1OO 40 40 OJl864 -0.0873 0,1737 

1.0180 0._ 41 41 o.orn -0.0.778 0,1548 
1.0150 0.0079 42 42 0,06!i7 -0,0593 0,1380 
t.(jl43 0,0071 43 43 0.06:3 -0.0617 0.123:1 
1.0127 0.0063 44 44 OJ''''' -0.0550 0.1096 
1,0113 0,0056 45 45 -0.0490 0,09710."'"'..
1.0101 ... 0.0434- -O.043S O.OS7:OJ'''''' 
1.0000 0.0045 47 47 0.:)387 -0,<)389 o,om 
1.00SJ 0.00<1) .. .. 0,034S -0,0346 0.0692 

49 0.Q3()8 -0.0309 0.0616 
1.00<\'l 0.0032 50 
1.0071 0.0035 49 

50 0.0274 -0,0275 0.0549 

1.0057 0.0028 51 0.0244 -0.0245 0,(49) 

1.0050 0.0025 "52 52 0.0218 -0.0218 0..0436 
1..0045 0,0022 53 53 0,0194- -0.0195 0.0389 
1.0040 54 54 0,01 i'3 -0.0173 0..0347 
1.0036 0.0018 55 

A"'"" 
55 0.0154- -110155 0.0309 

1.0032 0.0016 5. 0.0138 -0,0138 0.0275 
51 0.0123 -C,0123 0.0245 

1,0025 0.0013 5. 
'-"fJ2f! 0.0014 '"51 

56 0.0109 ->:i,OHIS 0,0219 
59 0.000l ...(1,0093 0,0'95 

1.0020 0.00'0 60 
1._ 0.0011 59 

60 0._ -0,0087 0,0174 
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PERFORMANCE TESTS AND EFFECTIVE SOURCE MATCH TEST, 

ADJUSTMENTS MODELS 361XA1362XA 


8-9 	 EFFECTIVE SOURCE This test verifies that the effective source match ofthe system meets 
MATCH TEST; MODELS specifications. The system must be calibrated and the error correction 
361XA1362XA must be applied for tbese tests. 

This test requires that you press a specified front panel keys and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 

CHANNELS 


DISPLAY I I: . 

10 
~ 

i 
! T~CE' 
:MEMOR'Y: 

Key Menu Choice 

MEASUREMENT 
MAXIMUM 0 

~L~I OATA: 
POINTS ; 

M!NIMUh4 0 

ENHANCEMENT 

~ 

I AIIGi ' 

!sMXltHi 
MENJ I 

'0-
~AVERAG~. , 
.~-

SETUP 	 START: 40 MHz 
STOP: 20 GHz (3610Af20A)MENU 	 7estSetup Perform the test setup procedures, as described 

40 GHz (3611 Af21 A) below.50 GHz (3615A125A) 
50 GHz (3612Af22A) 
65 GHz (3613Af23A) 

SINGLECHANNEL 
CHANNELMENU 

LOG MAGNITUDEGRAPH 
TYPE 


SET 
 RESOLUTION: 
0.02 dBIDIV 

REF VALUE: 
SCALE 

OdBm 

S11S-PARAM 

Step 1. Perform a full 12-term calibration, or 
use the calibration performed in para
graph 3-7. 

Step 2. Ensure that the APPLY CAL key indicator 
is on. 

Step 3. Set up the network analyzer as shown in 
the table at left. 
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EFFECTIVE SOURCE MATCH TEST, 
MODELS 361XAJ362XA 

_AIRUNE 

OATA DISPLAY AREA 

Sweep kJdicatot Mal'ker 

..i ....... 

PORT ~ 

MENU 
AREA 

/ \ 
/ \ 

/ \ 
/ MARKERS/LIMITS \ 

~.~.;:•.. iiIIli.~;;· D'MITS\ 
i:~~~NU .. :: l 
""'" , 

3-24 

Test 
Procedure 

PERFORMANCE TESTS AND 
ADJUSlMENTS 

Perform the test procedure as described below. 

Step 1. Connect an Air Line and a Short to 
PORT 1 of the test set (left). 

Step 2. While observing sweep indicator (middle 
left), allow at least one complete sweep to 
occur. 

Step 3. Press MARKER MENU key (bottom left), 
and select MARKER 1, MARKER 2, 
and MARKER 3, to be ON. 

Step 4. Using rotary knob, position markers 1 
and 3 to adjacent peaks of the ripple with 
the greatest negative trough; position 
marker 2 to the bottom of the trough (Fig
ure 3-7). 

Step 5. Using the MARKER MENU and READOUT 
MARKER key menus, record the absolute 
value ofmarkers 1 and 3; subtract one 
from the other, halve the difference and 
add it to the value of the marker at tbe 
lowest peak. This is the average value of 
the two peaks. 

Step 6. Record the marker 2 value. 

Step 7. Substract the value recorded in step 5 
from that recorded in step 6. This is the 
"REF ± X Peak to Peak Ripple dB" value 
that you will use next in the Microwave 
Measurement Chart (Table 3-3, page 3
22.). 

Step 8. Turn to page 3-22 and find the "REF ± X 
Peak to Peak Ripple dB" value closest to 
your measured value. 

Step 9. Move your finger across to the "X dB Be
low Reference" column. Add the value 
from this column to the >REF = value 
that appears on the 360B measurement 
screen. This is the effective source rru:Jich 
value for PORT 1. 
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PERFORMANCE TESTS AND EFFECTIVE SOURCE MATCH TEST, 

ADJUSTMENTS MODELS 361XAI362XA 


@EillJ 
360 M£TWORk AIALYZ£X 

MODEL: 
DEVICE: 

START: 
STOP: 
S T E P : 

0.(41)1) 
40.001)0 

0.2400 

GHz 
GHz 
GHz 

DATE: 
OPERATOR: 

GATE START: 
GATE STOP: 
GATE: 
WINDOW: 

S22 REVERSE REFLECTION 

lOG MAG. I>REF·-0.280dB 

I 

I 
, 

i 1\ i 

\-. 
~ Ii 

A 
V\ ~ \/\ Ii 

I" 1\ 

I Vi~ 
! 

I 
! 

, 

i 

V 

, 

[] 3 

'\ 
~ 

I 

i 

, 

I> 


0.0400 6Hz 

ERROR CORR:12 - TERM 
AVERAGING: 1 PTS 
IF BNDWOTH:REDUCED 

0.1)90dB/DIV 

40.0000 


CH 4 - 522 
REF. PLANE 

0.0000 mm 

I>MARKER 1 

32.681)0 6Hz 


-0.255 dB 


MARKER TO MAl( 
MARKER TO MIN 

233.8800 GHz 
-0.525 dB 

334.8400 6Hz 
-0.283 dB 

Figu"" 3-7. Effective SOU"". Match Test Waveform 
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EFFECTIVE SOURCE MATCH TEST, PERFORMANCE TESTS AND 

MODELS 361XAI362XA ADJUSTMENTS 


Table 3·4. Sourc£ Match Specifications 	 Step 10. Verify that the source match meets the 

Connector 
Frequency 

(GHz) 
Source Match 

(dB) 

GPO-7 0.04 >44 
1.0 >44 

18.0 >42 

3.5mm 004 >40 
1.0 >40 

20.0 >38 

specification in Table 3·4 for each band. If 
it does not, perform steps 4 through 9 for 
each band. 

NOTE 
The procedure above measures the 
characteristics ofTest Port 1 only. 
To measure the characteristics of 
Test Port 2, a second calibration 
must be performed with the test ca

! 26.5 >34 	 ble connected to Test Port 1 instead 
of Test Port 2. (This allows meas

0.04 >40K urements at the Test Port 2 connec
1.0 >40 tor that are not influenced by the

20.0 >38 
: 	 quality of the test port cable. 

40.0 

: 
V 	 0.04 

1.0 
i 20.0 

40.0 
50.0 
60.0 

I 65.0 

>33 

>38 
>38 Step 11. To measure the characteristics of Test 
>36 Port 2, perform steps 12 through 14. 
>32 
>28 Step 12. Press the S PARAMS key and change to 
>28 822. 
>26 

Step 13. Move the Air Line and Short to Test 
Port 2. 

Step 14. 	Repeat steps 4 through 10 for the S22 pa
rameter. 
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PERFORMANCE TESTS AND ADJUSTMENTS, 

ADJUSTMENTS MODELS 361XAi362XA 


8-10 ADJUSTMENTS. The only adjustments that can be performed in the field are to the AST 
MODELS 361XA1362XA LO 1 PCB and the A4T LO 2 PCB. A detailed procedure for adjusting 

these two PCBs is provided in paragraph 3-11. 

Required The following equipment is required to perform the 
Equipment AST PCB and A4T PCB adjustments: 

o 360B Test Fixture 
o PCB Extender 
o Coaxial Adapter Cables 
o Digital Multimeter 

Initial Perform the following steps before starting the per-
System Setup formance tests. 

Step 1. 	 Verify that the 360B VNA system has 
been installed per Chapter 2-Installation 
of the Model 360B VNA Operation Man
ual (PIN 10410-00110). 

Step 2. 	 Install the 360B VNA system diskette 
into the disk drive of the network ana

~lIOB VNA 

CONTROt V'III"" 
 lyzer. 

Step 3. 	 Apply power to the frequency signal 
source then to the network analyzer. 
Loading ofthe system software tskes ap
proximately 1 minute (at which time the 
system is ready to make measurements). 

lAee~ 01S1CEHE 
JRIVE 

NOTE 
Allow the system to warm up for at 
least 60 minutes to ensure opera
tion to performance specifications. 
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ADJUSTMENTS, PERFORMANCE TESTS AND 

MODELS 361XA1362XA ADJUSTMENTS 


8-11 	 A5TANDA4TPCB This paragraph provides a detailed procedure for verifying and adjust
ADJUSTMENTS, ing the A5T PCB and A4T PCBs. 
MODELS 361XAl362XA 

Initial setup From rear of console or cabinet, connect the T1512 
SIGNAL Test Fixture in series with the SIG NAL connectors 

on the VNA and test set (top left). 

Verification 	 To determine whether or not the A5T and A4T 
PCBs are operating properly, perform the following 
steps. 

Step 1. 	 Set the rotary knob on the T1512 to 01 
(middle left). 

Step 2. 	 Press OPTION MENU key on VNA. 

Step 3. 	 Select DIAGNOSTICS, then TROU· 
BLESHOOTlNG, then LOI veo when 
the applicable menu appears. 

Step 4. 	 Check that waveform displayed on VNA 
is between the two limit lines (below). Hit 
is, the A5T PCB is adjusted properly. 

Step 5. Select LO 1 DAC on displayed VNA 
menu. 

Step 6. Set the rotary knob on the T1512 to D/A 1 
(bottom left). 
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PERFORMANCE TESTS AND ADJUSTMENTS, 

ADJUSTMENTS MODELS 361XA1362.XA 
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Check that the measured data (red cur
sor) is superimposed on the memory trace 
(green cursor) in the waveform displayed 
on the VNA (top left). Also, ensure the am
plitude is +12V (6 divisions). If it is, per
form the LO 1 adjustment, below; ifnot, 
replace the A5T PCB. 

Set the rotary knob on the T 1512 to 02 
(middle left) . 

Select L02 VCO on displayed VNA menu. 

Check that waveform displayed on VNA 
is between the two limit lines (below). If it 
is, LO 2 is adjusted properly. 
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Select LO 2 DAC on displayed VNA 
menu. 

Step 12. 	Set the rotary knob on the T1512 to D/A 2 
(middle left) . 

. 

I! "" nar' l1' .,. 
I....... ! i 
! ~ ! 

,'-.,. i i 
, , I 

I I ~, 
! ! I ~ . 

I I i 

Step 13. Check that the measured data (red cur
sor) is superimposed on the memory trace 
(green cursor) in the waveform displayed 
on the VNA (bottom left). Also, ensure the 
amplitude is +12V (6 divisions). If it is, 
perform the LO 2 adjustment, below; if 
not, replace the A4T PCB. 

... 
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ADJUSTMENTS, 
MODELS 361XA1362XA 

PERFORMANCE TESTS AND 
ADJUSTMENTS 

L02 
AdJustment 

Alljust LO 2 as follows: 

Step I. Turn off power to the 360B system. 

Step 2. Disconnect cabling and remove test set 
from console or cabinet. 

Step 3. Reconnect cable between CONTROL con
nectors on VNA and test set. 

Step 4. Reconnect T1512 in senes with SIGNAL 
connectors on VNA and test set. 

StepS. Remove the top cover from the test set 
(paragraph 6-6). 

Step 6.. Remove the A4T PCB (paragraph 6-7) 
and place it on a PCB extender. 

Step 7. Use coaxial adapter cables, ifneeessary, 
to connect RF output connector (Jl) to 
mating connector on test set. 

NOTE 
You can leave connectors A4TJ2 
J5 disconnected for this a<ijustment. 

.
Step S. Turn on power to the 360B system. 

Step 9. Set the rotary knob on the T1512 to 02. 

, ! ~I'" nu: ., ." 

i i r 
: 

, 
i 

'/{.... .... ' 
i ! i"""- ...... 
I I i :....."" , 

, I ! i I i ! 

Step 10. PressOPTION MENU keyonVNA. 

Step 11. Select DIAGNOSTICS, then TROU
BLESHOOTING, then L02 VCO when 
the applicable menu appears. 

Step 12. Alljust potentiometers R9, R12, R14, R17, 
and R31 (facing page) so that the VNA-
displayed waveform falls between the 
limit lines (left). 

Step 13. Remove the T1512, replace test set cov
ers, and reinstall test set in console or 
cabinet. 

Step 14. Verify that LO 2 is still within the limit 
lines. 
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PERFORMANCE TESTS AND ADJUSTMENTS, 

ADJUSTMENTS MODELS 361XA1362XA 


L01 
Adjustment 

Acljust LO 1 as follows: 

Step 1. Turn off power to the 360B system. 

Step 2. Disconnect cablillg and remove test set 
from console or cabinet. 

Step 3. Reconnect cable between CONTROL con
nectors on VNA and test set. 

Step 4. Reconnect T1512 in series with S rG N A L 
connectors on VNA and test set. 

Step 5. Remove the top cover from the test set 
(paragraph 6-6). 

Step 6. Remove the A5T PCB (paragraph 6-7) 
and place it on PCB extender. 

Step 7. Use coaxual adapter cables, ifnecessary, 
to connect RF output connector to mating 
connector on test set. 

Step 8. Turn on power to the 360B systero. 

Step 9. Set the rotary knob on the T1512 to Ol. 

Step 10. Press 0 PTIO N MEN U key on VNA. 

Step 11. Select DIAGNOSTICS, then TROU· 
BLESHOOTING, then LOI VCO when 
the applicable menu appears. 
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ADJUSTMENTS, PERFORMANCE TESTS AND 

MODELS 361XAf362XA ADJUSTMENTS 


Step 12. 	Press SETUP MENU key on VNA. 

Step 13. 	Select C.W. MODE on the displayed 
menu and set for 536.5 MHz. 

Step 14. 	 Connect digital multimeter between 
TP8 (+) and TP12(-) (below). 

. 

Tl'12 R43 
I 

TP7 1l'8 R42 RBO R86 R83 

I 
u ...~nn , \'~l U 

I I 
i ! I I 
/ !'o.. I I 

y 
i~ i 

I i.......... 
. . 

I [ I i ! 

Step 15. Adjust R42 (above) on A5T for -12.00 
±3mV. 

Step 16. Check that TP7 is between +1l.85V and 
+12.00V. 

Step 17. Adjust potentiometers R43, R59, RBO, 
R83, and RB6 (above) so that the VNA-dis
played waveform falls between the limit 
lines (left). 

Step 18. Remove the T1512, replace test set cov
ers, and reinstall test set in console or 
cabinet. 

Step 19. Verify that LO 1 is still within the limit 
lines. 
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PERFORMANCE TESTS AND PERFORMANCE TESTS, 

ADJUSTMENTS MODELS 3630A/3631A 


3-12 PERFORMANCE This tab section contains five perfonnance tests that can be used to ver
TESTS, MODELS ifY Model 360B VNA system operation using the 3630A or 3631A Test 
3630AI3631 A Set. Setup instructions and performance procedures are included for 

each test. Thst results can be compared with the specified limits that 
are provided for each test. 

These tests do not establish measurement traceability; such verifica
tion requires using an appropriate WILTRON verification kit. Success
ful completion of these procedures indicates that your 360B VNA sys
tem is operating properly and is capable of making accurate 
measurements. 

Required The following equipment is required to perform the 
Equipment operation verification tests: 

o 	Power Meter with Power Sensor to 40 GHz (60 
GHz for 3631A) 

o 	Calibration kit, with Option 1: Sliding Thrmina
tiOIL 

o 	Flexible microwave cable (through line). 

Initial 8Y8- Perform the following steps before starting the per
tem8etup formance tests. 

3808 \'1011 
corHRO~ UNP' Step 1. 	 VerifY that the 360B VNA system has 

been installed per Chapter 2--Installation 
of the Model 360B VNA Operation Man
ual (PIN 10410"()()110). 

Step 2. 	 Install the 360B VNA system diskette 
into the disk drive of the network ana· 

LABEL OISKEfTE 	 lyzer.
ORIVE 

Step 3. 	 Apply power to the frequency signal 
source then to the network analyzer. Load· 
ing of the system software takes approxi
mately 1 minute (at which time the sys
tem is ready to make measurements). 

NOTE 
Allow the system to warm up for at 
least 60 minutes to ensure opera
tion to performance specifications. 
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FULL-BAND PERFORMANCE TEST, PERFORMANCE TESTS AND 

MODELS 3630A/3631A ADJUSTMENTS 


3·13 FULL-SAND 
PERFORMANCE TEST, 
MODELS 3630AI3631A 

Key Menu Choice 

SETUP START: 0.01 GHz 
MENU STOP: Higtwlnd frequency 

TEST SIGNALS; then 
SOURCE 1 PWR: 5 dBm 
PORT 1 SOURCE: 20 dB 

CHANNEL SINGLE CHANNEL 
MENU 

GRAPH LOG MAGNITUDE 
TYPE (All four chennels) 

USER 1: (Chennel 3) 
PARAMS 

S
Parameter. 	RaIl 
Phase Lock: Ra 

USER 2: (Chennel 1) 
Parameter. Tall 
Phase Lock: Ra 

USER 3: (Channel 2) 
Parameter: Tbll 
Phase Lock: Ra 

USER 4: (ChanneI4) 
Parameter. Rbll 
Phase Lock: Rt> 

(See Figure 3-8) 

RESOLUTION:SET 

This test verifies that each individual receiver channel in the Model 
3630Al3631A Frequency Converter Test Set operates properJ;y, and 
that all four channels exhibit similar power-slope characteristics. 

This test requires that you press specified front panel keys and make 
choices from the displayed menus. The keys used in this test are 
shown below. 

CHANNELS 

iOl 
~'J 
iOllD!
! CHJ : : CH4 

'~---

DISPLAY 

I AU'" I: SCALE 

~ 

~ 


MEASUREMENT 


, DEVICE iioI g
~ 

DQIoIJ.IN i !J !~ '---.J 

ENHANCEMENT 
NORMAt 0 

I "'10100' ' 
P.EOUOEO 0: If ew 

IiI,HIMUM CJ 

7estSetup Setup 360B VNA as described below. 

Step 1. 	 Connect cable between SOURCE LOCK 
OUTPUT and RAJ SOURCE LOCK INPUT 
connectors; connect a second cable be
tween RF OUT and TA connectors (below). 

RIJ Rs! 
SOURCE SOURCE SOURCE 

TO 
SIGNAL 

LOCK LOCK LOCK RF AF 

INPUT OUTPUT INPUT T. OUT IN 


SOURCE 
SCALE 20dBIDIV 

REF VALUE: 
OdS Step 2. Set up the network analyzer as shown in 
(All four channels) table at left. 
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PERFORMANCE TESTS AND FULL-BAND PERFORMANCE TESl't 

ADJUSTMENTS MODELS 3630A/3631A 


To independently measure the output of the individual test set channels, you must redefine the selected parameter for 
each display channel. For this test, the parameters need to be redefined as shown below. 

;. =Test Set Channell, Phase Lock = Ra = Test Set Channel 2, Phase Lock = Ra;b 
R Rb1 =Test Set Channel 3, Phase Lock = Ra -1 =Test Sel Channel 4, Phase Lock = Rb 


Step 1, Press S PARAMS key. 


Step 2. Make menu choices as shown in the following flow diagram. 


SELECT 
NUMERATOR 

~ Ta'SELECT 
PARAMETER 

Til I 1 
USER 1 

.~. Ta I 1 
! USER2 

S21 
-.-~-~-~~-

S22 

REDEFINE 

PARAMETER 
DEFINITION iTb, 

I S11IUSER2 !Ra , 
i Rb 

Ta / 1 
, PARAMETER 

! 1 (UNITY) 

i PHASE LOCK PRESS <ENTER>
Ra TO SELECT 

LABEL: 

CHANGE 
SELECT

NUMERATOR DENOMINATOR 
CHANGESELECTED 

PARAMETER DENOMINATOR i--------I.~I Rar , CHANGEPRESS <ENTER> 
. PHASE LOCKTO SELECT 

CHANGE 
LABEL 

PRESS <ENTER> 
TO SELECT 
OR SWITCH 

SELECT 

PHASE LOCK 

REFERENCE 


Ra 
Rb 

PRESS <ENTER> 
TO SELECT 

Rb 

Ta 

Tb 

1 (UNITY) 

PRESS <ENTER> 
TO SELECT 

Figure 3-8. &defining Selected Parameter for Full-Band 'Iesting 
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FULL-BAND PERFORMANCE TEST, PERFORMANCE TESTS AND 

MODELS 3630A13631A ADJUSTMENTS 


lest Perform test as described below. 
Procedure 

Step 1. 	 Press CH 1 key. 

Step 2. 	 Observe that trace has power slope simi
lar to that shown in Figure 3-9, and that 
no power holes (10 dB or greater) exists 
anywhere on trace, 

NOTE 
At the conclusion of the test, verifY 
that all four channels exhibit simi
lar slope characteristics. 

Step S_ 	 Move cable from connector TA to connec
tor TEl, 

Step 4. 	 Press CH 2 key, 

Step 5. 	 Observe that trace has power slope simi
lar to that shown in Figure 3·9, and that 
no power holes (10 dB or greater) exists 
anywhere on trace. 

Step 6. 	 Press CH 3 lrey. 

Step 7. 	 Observe that trace has power slope simi· 
lar to that shown in Figure 3-9, and that 
no power holes (10 dB or greater) exists 
anywhere on trace, 

Step 8. 	 Move cable from connector SOURCE 
LOCK OUTPUT to connector Rs I 
SOURCE LOCK INPUT, 

Step 9. 	 Press CH 4 key, 

Step 10. 	 Observe that trace has power slope simi
lar to that shown in Figure 3-9, and that 
no power holes (10 dB or greater) exists 
anywhere on trace, 
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PERFO~CETESTS~ FULL-B~PERFO~CE TEST, 

ADJUSTMENTS MODELS 363M/3631A 


I'D 

(WILTOO.) 

NETVORe A.AllIER 

MODEL: 
DEVICE, 

DATE, 
OPERATOR: 

START, 
S TOP, 
S T E P , 

0.0100 
40.0000 

0.2400 

GHz 
GHz 
GHz 

GATE START, 
GATE STOP, 
GATE' 

t> 

Tall 


LOG MAG. 


0.0100 


lIINDOll: 

t>REF~O.OOOdB 

6Hz 

ERROR CORR:!lDNE 
AYERAGING: 1 PTS 
IF SNDlIOTH:REDUCED 

SWEEP SETUP 

t>START 

0.0100 GHz 


STOP 
40.0000 6Hz 

168 DATA PTS, 
240.0 MHz 

STEP SIZE 


C.lI. MODE OFF 

MARKER SWEEP 

DISCRETE FILL 

HOLD BUTTON 
FUNCTION 

TEST 
SIGNALS 

PRESS <ENTER> 

TO SELECT 


OR TURN ONIOFF 


, 

I 
I 

I 

i 

, 
I 

v • 
V" V' r , 

I 
, 

I
, 

, 

I 

I 

,,"'" "'" f>IVv..... v 

! 

i 

! 

I 

! 

20.000dB/DIY 

40.0000 


Fi[fl.U'e 8-9. Full-Band Thst Waveform 
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SET SOURCE POWER LEVEL, PERFORMANCE TESTS AND 

MODELS 3630Al3631A ADJUSTMENTS 


3-14 SETSOURCEPOWER The following test uses a power meter to calibrate Source output power 
LEVEL, MODELS setting at four frequency points across the 0.01 to 40 or 60 GHz range. 
3630Al3631A The adjusted power settings will be used in later procedures to verifY 

compression setting, noise floor, and magnitude tracking. 

:lest Setup Setup 360B VNA as described below. 

POWER 
AAI Rei:lest METER 

SOURCE SOURCE SOURCE 
Procedure LOCK LOCK LOcK 

TA INPUT OUTPur INP!JT TB RFRFOUT IN l.:.\..::::J~ 

Perform test as described below. 

Step 1. 


SteP 2. 


Step a. 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Step 6. 

Step 7. 

Press SETUP MENU key. 

Select TEST SIGNALS. 

Select SOURCE 1 PWR, and set level for 
5.0 dBm; then select PREVIOUS MENU. 

Move cursor to C.W. MODE and press EN
TERkey. 

Set CW frequency for 0.01 GHz. 

select TEST SIGNALS. 

Move cursor to SOURCE 1 PWR when 
next menu appears, and adjust level for 
-10 dBm ±O.l dB, as indicated on power 
meter. 

Connect cable to RF OUT connector; leave 
other end unterminated. 

Connect power sensor on power meter to 
unterminated end of cable connected in 
Step 1 (below). 

Connect cable between SOURCE LOCK 
OUTPUT and RAiSOURCE LOCK INPUT 
connectors (below). 
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PERFORMANCE TESTS AND SET SOURCE POWER LEVEL, 

ADJUSTMENTS MODELS 3630Al3631A 


Step 8. 	 Record SOURCE 1 PWR setting in Table 
Table 3·5. Source 1 Power Settings 3-5. 

Frequency 
(GHz) 

SOURCE 1 
PWR SettIng 

lYpicaI 
SettIng 

0.01 -2.3 

1 -2.5 

20 O.S 

40 3.6 

60 

Step 9. 	 Press SETUP MENU key. 

Step 10. 	 Move cursor to C.W. MODE and change 
frequency to 1 GHz. 

NOTE 
ITunable to set frequency to exactly 
1 GHz, select DISCRETE FILL 
and select four frequencies per the 
menu sequence shown in Figure 3
10. 

Step 11. 	 Select TEST SIGNALS. 

Step 12. 	 Select SOtJRCE 1 PWR, and a<\iust level 
for -10 dBm ±D.l dB, as indicated on 
power meter. 

Step 13. 	 Record SOURCE 1 PWR setting in Table 
3-5. 

Step 14. 	 Repeat steps 9 thru 13 for 20 GHz, 
40 GHz, and 60 GHz - as applicable. 

NOTE 
Set Cal Factor on power meter as 
required for each frequency. 
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SET SOURCE POWER LEVEL, PERFORMANCE TESTS AND 

MODELS 3630Ai3631A ADJUS1MENTS 


Using the discrete lilileature overrides lhe delautt lrequency resolution and allows selected fililrequencies to be 

accurately set using C.W. MODE selection in SETUP menu. To set discrete liIIlrequencies. proceed as lollows. 


Slep 1. Press SETUP MENU key. 


Step 2. Make menu choices and press ENTER key as shown in the following flow diagram. 


! DISCRETE FILL INSERT
SWEEP SETUP DISCRETE F1 LL 

INDIVIDUAL 
FREQUENCIES

DISCRETE FILL 
'n' 	 rI'I CLEAR All I INDIVIDUAL
' PRESS <ENTER> I FREQ INSERT 
 AUTO INCR OFF 

PRESS <ENTER> I PRESS <ENTER> ,TO SELECT : 
PRESS <ENTER> L_~T~OS_EL_E_CT_-..1; 	 TO SELECTLI______' 

TO SELECT 

INSERT 

INDIVIDUAL 


FREQUENCIES 


NEXTFREQ 
0.01ooGHz 

PRESS <ENTER> 
TO SELECT 

INSERT 

INDIVIDUAL 


FREQUENCIES 


NEXTFREQ 
1.000 GHz 

PRESS <ENTER> 
TO SELECT 

INSERT 
, i INDIVIDUAL 
I 'FREQUENCIES

4j NEXTFREQ 
' 20.000GHz 

I 	 : PRESS <ENTER> 
TO SELECT 

INSERT 

INDIVIDUAL 


FREQUENCIES 


i NEXTFREQ 
; 40.000GHz 

I PRESS <ENTER> 
TO SELECT 

INSERT , 1,----------, I 
INDIVIDUAL 'W DISCRETE FILL, SWEEP SETUP 

FREQUENCIES 

i FINISHED, I: C.W. MODE ON 
: PREVIOUS MENU , ; RETURN TO SWP """IIJot 0.0100 GHz 


PRESS <ENTER> 
 PRESS <ENTER> I I PRESS <ENTER> 
TO SELECT TO SELECT : ' TO SELECT 

Figure 3·10. Using Discrete Fill Function 
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PERFORMANCE TESTS AND COMPRESSION LEVEL TEST, 

ADJUSTMENTS MODELS 3630A/3631A 


3-15 	COMPRESSION LEVEL This test verifies that the compression level is 0.1 dB or less for a speci
TEST, MOOELS fied power input level. 
3630Al3631A 

This test requires that you press specified front panel keys and make 
choices from the displayed menus. The keys used in this test are 
shown below and on next page. 

CHANNELS MEASUREMENT 
MAXIMUM 0 

MINIMUM 0 '- 

DISPLAY ENHANCEMENT 

Menu Choice Key 'OPTlOS: 

_MENU I 
START: 0.01 GHZSETUP MIW;MU¥ 0
STOP, High-end frequencyMENU 

8 	 :Oi 
i TRACE ISINGLE CHANNEL .OS 	 ~CHANNEL 
ISMOOTH! , VERAG'

MENU 

GRAPH LOG MAGNITUDE 

TYPE 
 (Channels 1 and 2) 


7estSetup Set up 360B VNA as described below. 

S
 USER 2: (Channel 1 ) 


PARAMS 
 Parameter. TaiRa Step 1. 	 Connect cable between SOURCE LOCK 
Phase Lock: Ra 

OUTPUT and RAt SOURCE LOCK INPUT (See Figure 3-7) 
connectors; connect a second cable be

RESOLUTION, tween RF OUT and TA connectors (below). 
SCALE 

SET 
20 dB/DIV 

REF VALUE, 
 fh/ RI:Y' 

SOUliCE SOURCE SOURCEOdB 
LOCK LOCK LOCK Rf RF

(Channels 1 and 2) TA INPUT 	 OUT IN 

MARKER1 	 ONMARKER I 

NORMA., 0 

MENU 
SIGNAl. 

SOURCE 

Step 2. 	 Set up network analyzer as shown in ta
ble atleft. 
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COMPRESSION LEVEL TEST, PERFORMANCE TESTS AND 

MODELS 3630A/3631A ADJUSTMENTS 


Perform the test procedure as described below. 

Step 1. 	 Press SETUP MENU key. 

Step 2. 	 Move cursor to C.w. MODE and enter 
O.OlOGHz. 

Step 3. Select TEST SIGNALS; then set 
/ \ SOURCE 1 PWR to 5 dB below the level 

recorded for 0.01 GHz in Table 3-5, on/ 	 \ page 3-39. However, if the calculated level
/ \ is lower than -7.0, set power to-7.0. 

/ MARKERS/LIMITS \ 

Example:
I LIMITS I 	 Table 3·5 level: -2.3 dBm, 

Set power to -7.0 dBm 
(-2.3) -(-5) = -7.3, 

which is less than -7.0. 

Step 4. Press TRACE MEMORY key.
Table 3-6. Compression Level for 
Clw.nnel TA Step Ii. 	 Select in turn VIEW DATA and wait one 

Frequency 
(GHz) 

READOUT 
MARKER 

(dem) 

1\Ipical 
Setting 
(dem) 

0.01 -0.02 

1 -0,08 

20 -0.05 

40 -0,07 

60 

complete sweep, STORE DATA TO 
MEMORY, then VIEW DATA+ MEM
ORY. 

Step 6. 

Step 7. 

Press SETUP MENU key, select TEST 
SIGNALS, then raise power level to that 
recorded for 0.01 GHz in Table 3·5 (-2,3 
dBm for the Example), 

Press READOUT MARKER key (top left), 
and record value in the appropriate col
umn of Table 3-6. The readout value 
should be less than 0.1 dB. 

Step 8. Repeat steps 1 thru 7 for 1, 20, 40, and 
60 GHz  as applicable. 
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PERFORMANCE TESTS AND COMPRESSION LEVEL TEST, 

ADJUSTMENTS MODELS 3630Ai3631A 


Step 9. 	 Connect cable between SOURCE LOCK 
OUTPUT and Rs/SOURCE LOCK INPUT 
connectors; connect a second cable be
tween RF OUT and TB connectors (below). 

RtJ Ref 
SOURCE SOURCE SOURCE 

LOCK LeeK LOCK RF RF 
INPUT OUTPUT INPUT T. OUT IN 

Tabk 3·7. Compression Level for 
ChannelTB 

Step 10. 	 Press CH 2 key. 
• READOUT I Typical

Frequency 
MARKER Setting 	 Step 11. Press S PARAMS key.

(GHz) 
(dBm) ! (dBm) 

0.01 

20 

40 

60 

-{).02 
Step 12. Select USER 8 and set user-defined pa

rameters to TblRb and Phase Lock to Rh. 

-0.04 

-{).05 

-{).fH 

Step 18. Repeat steps 7 thru 12 for the four fre
quencies in Table 3-7 . Use this table to re
cord READOUT MARKER key values. 

360BMM 	 3-43 




NOISE FLOOR TEST, PERFORMANCE TESTS AND 

MODELS 3630A/3631A ADJUSTMENTS 


3·16 NOISE FLOOR! This test verifies that the noise floor meets the guaranteed perform
RECEIVER DYNAMIC ance specifications. 
RANGE TEST, MODELS 
3630Al3631A This test requires that you press specified front panel keys and make 

choices from the displayed menus. The keys used in this test are 
shown below and on next page. 

CHANNELS 

['O'ro-' 
~~ 

MEASUREMENT 
MAXIMUM D 

NORMA.... 0 DATA i 
POIN'!'S 

MINIMUM 0 

I0<v'C< I 
: 10 
L-...... 

DISPLAY ENHANCEMENT 
NORMA;. 0 

flEOUCEO 0 

MtlilMUM 0 

~~ 
; TRACE II pos ! 
ISMOOTH:'- 

7estSetup Set up 360B VNA as described below. 

Step 1. 	 Connect cable between SOURCE LOCK 
OUTPUT and RAt SOURCE LOCK INPUT 
connectors; connect a second cable be
tween RF OUT and Ts connectors (below). 

Key Menu Choice 

SETUP START: 0,01 GHz 
MENU STOP: 40.0 GHz 

CHANNEL SINGLE CHANNEL 
MENU 

S-PARAMS 521 (Channell) 
(Parameter: TblRa 
Phase Lock: Raj 

R,I 
SOUIlCE SOURCE SOURCE "" 

LOCK LOCK 
INPUT 0lfI'P\JT 

LOCK 
INPUT T, 

AF RF 
OUT IN 

TO 
SIGNAL 

SOURCE 

Step 2. Set up network analyzer as shoWl) in ta
ble at left. 
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~. 

MENU POINT 

AVERAGE ON 

VIDEO MINIMUM 
IFBW 

PERFORMANCE TESTS AND 
ADJUSTMENTS 

NOISE FLOOR TEST. 
MODELS 3630A/3631A 

Thst 
Procedure 

Perform the test procedure as described below. 

Step 1. Press the BEGIN CAL key. 

Key Menu Clloice 

GRAPH LOG MAGNITUDE 
TYPE 

Step 2. 

StepS. 

Select from displayed prompts to perform 
a SI'ANDARD, COAXIAL, FRE
QUENCY RESPONSE ONLY; TRANS
MISSION calibration at 0.010 GHz. 

When the CONFIRM CALIBRATION PA
RAMETERS menu appears, select TEST 
SlGNALS. 

SET RESOLUTION: 
SCALE 20dBlDIV 

REF VALUE: 
-SOdS 

OPTION SWEEP OPTIONS; theo 
MENU POINTS DRAWN 

INCW.2O 

AVG/ AVERAGING: 
SMOOTH 1024 MEAS. PER 

Step 4. 

Step 5. 

Steps. 

Set the SOURCE 1 PWR selection to the 
power level recorded in Table 3-5, page 3
39, for the applicable frequency; then se
lect RESUME CAL 

Follow the displayed prompts to complete 
the calibration. 

Disconnect the cable from Ta; connect 500 
termination to connectors Ts and the end 
of the cable connected to RF OUT. 

Step 7. Set up network analyzer as shown in ta
ble at top left. 

StepS. Press TRACE MEMORY key. 

Step 9. Select in turn VIEW DATA and wait one 
complete sweep, STORE DATA TO 
MEMORY, then VIEW DATA- MEM· 
ORY. 

I \ 
I \ Step 10. 

NOTE 
Use SELECT TRACE MATH 
menu option to change to VIEW 
DATA-MEMORY. 

Allow one full sweep to occur, then press 
the HOLD key. 

/ MARKERS/LIMITS \ 

1_ LIMITS I 

Step 11. 

Step 12. 

Press MARKER MENU key (bottom left) 
and enable MARKER 1. 

Press READOUT MARKER key (bottom 
left), select MARKER TO MAX and reo 
cord value in the "Dynamic Range" col
umn of Table 3-8. 
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NOISE FLOOR TEST, PERFORMANCE TESTS AND 

MODELS 3630A/3631A ADJUSTMENTS 


Table 3·8. Dynamic Range Measure· Step 13. Repeat steps 1 thru 12 for 1, 20, 40, and 
ment and Specification 60 GHz, as applicable. 

Fre
quency 
(GHz) 

Dynamic 
Range 
(dB) 

Specification 
(dBm) 

3630A 3631A 

0.Q1 

1 

-107 

-107 

-107 

-107 

20 -105 -105 

40 

60 

-97 -97 

-77 

Step 14. 	Calculate the noise floor and record it in 
Table 3·9. The formula is 

NoiseFloor (dBmJ = (-lOdBm*) - Dynamic Range (dB) 

NOTE 
-10 dBm is the power level of the 
signal applied to the Ta input con· 
nector. This value is then used to 
derive the noise floor in absolute 
power units (dBm). 

Thble 3·9. NCfise Floor Measurement 
and Specification 

Fre i Noise 
quency • Floor 

(GHz) I (dBm) 

0.Q1 I 

Specification 
(dBm) 

3630A 3631 A 

-117 -117 

1 -117 -117 

20 

40 

-115 -115 

-107 -107 

60 
i 

-90 
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PERFORMANCE TESTS AND MAGNITUDE TRACKING TEST, 

ADJUSTMENTS MODELS 3630A/3631A 


3-17 MAGNffUDE This test checks the tracking of the Port 2 Source step-attenuator and 
TRACKING TEST, the resulting signal level. There is no specification for this signal level. 
MODELS 3630A/3631A 

This test requires that you press specified front panel keys and make 
choices from the displayed menus. The keys used in this test are 
shown below and on next page. 

Key Menu Choice 

SETUP START: 0.01 GHz 

MENU STOP: 40.0 GHz 


CHANNEL SINGLE CHANNEL 
MENU 

GRAPH LOG MAGNITUDE 
TYPE 

S.PARAMS USER 2: (Channell) 
Parameter: TaIRa 
Phase Lock: Ra 

(See Figure 3-8) 

SET RESOLUTION: 
SCALE 20dBIDIV 

REF VALUE: 
OdS 

MARKER MARKER 1 ON 
MENU POINT 4 

OPTIONS SWEEP OPTIONS; then 
POINTS DRAWN 
INC.W.20 

AVG/ AVERAGING: 
SMOOTH 100 MEAS, PER POINT 

MENU 

AVERAGING ON 

VIDEO MINIMUM 
IFSW 

CHANNELS 

ro: 
~i~ 

:01 
i Ct-13 ! 

'--- 

DISPLAY 

...... g
····:15 

,- MEASUREMENT 
MAXIMUM 0 

, 'OEl/ICE:b 
~ 

COMAIN' S 

ENHANCEMENT 
HORMAL 0 


REDUCEO 0 


MIN!lro!L.'M 0 


o 
; TRACE 

ISM007H'--

ThstSetup Set up 360B VNA as described below. 

Step 1. 	 Connect cable between SOURCE LOCK 
OUTPUT and RAt SOURCE LOCK INPUT 
connectoTS; connect a second cable be
tween RF OUT and TA connectors (below). 

RAJ R!I 
SOURCE SOURcE SOURCE 

LOCK LOCK LOCK RF RF 
INPlIT 0UTl'UT INPlIT T. our IN 

TO 
SIGNAL 

SOURCE 

Step 2. Set up network analyzer as shown in ta
ble at left. 
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MAGNITUDE TRACKING TEST, PERFORMANCE TESTS AND 

MODELS 3630A/3631A ADJUSTMENTS 


'lest 

Table 3-10. Fort 2 Source Tracking. Procedure 

Signals TA and RA 

Fre- Port 2 Signal Level 
quency Source 

(GHz) (dB) TaIRa TbJRa RblRa 

0.D1 0 a 0 0 

20 

40 

60 

1.0 0 0 0 0 

20 

40 

60 

20 0 0 0 0 

20 

40 

60 

40 0 0 0 0 

20 

40 

60 

60 0 0 0 a 

20 

40 

60 

Perform the test procedure as described below. 

Step 1. Press SETUP MENU key. 

Step 2_ Move cursor to C.w. MODE and enter 
0.010GHz. 

step 3. Select TEST SIGNALS; then set PORT 
2 SOURCE to 0 dB. 

Step 4. Press TRACE MEMORY key. 

step 5. Select in turn VIEW DATA, STORE 
DATATO MEMORY; then VIEW DATA 
+ MEMORY; 

Step 6. Press SETUP MENU key. 

Step 7. Select TEST SIGNALS; then set PORT 
2 SOURCEstep attenuator value to 20 
dB. 

step 8. Press READOUT MARKER key (left), and 
record value in the appropriate column of 
Table 3-10. 

Step 9. Repeat steps 6 thru 8 for 40 and 60 dB set
tings in Table 3-10. 

Step 10. Repeat steps 1 thru 9 for remaining, appli
cable, TaIRa frequency and Port 2 Source 
settings in Table 3-10. 

step 11. Connect cable between RF OUT and TB 
connectors. 

Step 12. Press S PARAMS key and change user pa
rameter setting to Tb/Ra. 

step 13. Repeat steps 1 thru 9 for applicable Tb'Ra 
frequency and Port 2 Source step attenu
ator settings in Table 3-10. 
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PERFORMANCE TESTS AND ADJUSTMENTS, 

ADJUSTMENTS MODELS 3630A/3631A 


Step 14.. 	 Connect cable between RF OUT and 
Re/SOURCE LOCK INPUT connectors. 

Step 15. 	 Press S PARAMS key and change user pa
rameter setting to RblRa. 

Step 16. 	 Repeat steps 1 thru 9 for applicable RbIRa 
frequency and Port 2 Source step attenu
ator settings in Table 3·10. 

3~18 ADJUSTMENTS, The only adjustments that can be performed in the field are to the ASr 
MODELS 3630A/3631A LOl PCB and the A4T L02 PCB. A detailed procedure for aGjusting 

these two PCBs is provided in paragraph 3-11 fur the Models 
36lXA/362XA Test Sets. Refer to that procedure for aGjustment in
structions. 
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PERFORMANCE TESTS AND NOISE FLOOR TEST. 

ADJUSTMENTS MODELS 3630A/3631A 


Table 3-8. DynamIc Range Measure· Step 11. Press MARKER MENU key (bottom left) 
ment and Specification and enable MARKER 1. 

Fre- I Dynamic 

quency: Range 
(OHz) (dB) 

, 

SpeeifiCll1ion 
(dBm) 

3630A 3631A 

0.01 102 107 

1 102 107 

10 98 107 

20 98 105 

30 . 87 105, 
40 87 97 

50 85 

60 80 

Step 12. Press READOUT MARKER key (bottom 
left), select MARKER TO MAX and re
cord value in the "Dynamic Range' col
umn of Table 3-8. 

Step 13. Repeat steps 1 thru 12 for 1, 20, 40, and 
60 GHz, as applicable. 

Step 14. Calculate the noise floor and record it in 
Table 3·9. The formula is 

Noise Floor (dBm) = (-10dBm.) Dynamic Range (dB) 

NOTE 
-10 dBm is the power level of the 
signal applied to the TB input con
nector. This value is then used to 
derive the noise floor in absolute 
power units (dBm). 

Table 3-9. Noise Floor Measurement 
and Specification 

Fre- Noise Specilication 

quency! Floor (dBm) 

(OHz) . (dBm) 
3630A 3631A 

0.01 -112 -117 

1 -112 -117 

10 -108 -117 

20 -108 , -115 

30 

40 

50 

i 
, 

, 

-108 

-97 
! 

-115 

-107 

..jJ5 

60 ..jJQ 
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PERFORhVUVCETESTS~ PERFORhVUVCE TESTS, 

ADJUSTMENTS MODELS 3635B/364XB 


8-19 	PERFORMANCE 
TESTS, MODELS 
3635B1364XB MODULES 

This tab section contains five perfonnance tests that can be used to ver
ify Model360B VNA rom-wave system operation. Setup instructions 
and performance procedures are included for each test. Thst results 
can be compared with the specified limits that are provided for each 
test. 

These tests do not establish measurement traceability; such verifica
tion requires using an appropriate WILTRON verification kit. Success
ful completion of these procedures indicates that your 360B mm-wave 
system is operating properly and is capable of making accurate meas
urements. 

Required The following equipment is required to perform the 
Equipment operation verification tests: 

o Calibration kit, with Option 1: Sliding Termina
tion. 
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PERFORMANCE TESTS, PERFORMANCE TESTS AND 

MODELS 3635B/364XB AD/USlMENIS 


Initial SysPerform the following steps before starting the per
temSetup formance tests. 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

3111l& SYSTEM illiOS VilA 
DISKETTE CONTROL UNIT 

LABEL DISKEnE 
DR1VE 

Verify that the 360B VNA system has 
been installed correctly, per the 360B Op
eration Manual (PIN 10410-00110), Chap
ter2. 

Install the precision-straight waveguide 
sections that are contained in the calibra
tion kit on the waveguide output connec
tor ofeach mm-wave module. 

NOTE 
These waveguide sections (test port 
adapters) use high precision flanges 
to improve connection repeatability 
and calibration quality. They must 
be used to ensure specified system 
performance. 

Install the 360B VNAsystem diskette 
into the disk drive of the network ana
lyzer. 

Apply power to the frequency signal 
sources then to the network analyzer. 
Loading of the system software takes ap
proximately 1 minute (at which time the 
system is ready to make measurements). 

Press the SETUP MENU key, select WR & 
PORT MODEL NUMBERS, and config
ure your system for the types ofmicro
wave modules installed. 

NOTE 
Allow the system to warm up for at 
least 60 minutes to ensure operation 
to performance specifications. . 
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PERFORMANCE TESTS AND NON-RATIOED POWER LEVEL TEST, 

ADJUSTMENTS MODELS 3635B/364X 


8·20 	NON-RAT/OED POWER This test verifies that each individual receiver chlUlllel operates prop
LEVEL TEST erly. Measurement calibration of the system is not required for this 
MODELS 3635B1364X test. 

This test requires that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used in this test are 
shown below, 

CHANNELS 

rc' 
, CH1 : 
-----...J 

DISPLAY 

MEASUREMENT 
MAlaM... el-ell OATA I'POINTS 

MINIMW 0 

!DEVICE; 

; 10 ! 

L...-.....: 

ENHANCEMENT 
Key Menu Choice 

SETUP START: Low-end Freq 
MENU STOP: High-end F~q 

CHANNEL DUAL CHANNEL 1-3 
MENU 

GRAPH LOG MAGNITUDE 
TYPE (80th channels) 

S- Channei 1: a111 
PAAAMS Channei 3: bl/1 

(See Figu~ 3-1, page 3-7) 

7I!stSelup Setup 360B VNA as described below. 

Step 1. 	 Install a flush short on the output ofthe 
3640B-X module connected to PORT 1. 

SET RESOLUTION: Step 2. Set up the network analyzer as shown in 
SCALE 3,0 dB/Dill table at left. 

REFIIALUE 
-10,0 dB 

(Both channels) 

LIMITS LIMIT 1 ON 
0.000 dB 


LIMIT2 ON 

~,OdB 

(80th channels) 
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Key Menu Choice 

CHANNEL DUAL CHANNEL 2-4 
MENU 

S·PARAMS USER DERNED: 
Channel 2 for b2!1 and 
Channel 4 for a211. 

Key Menu Choice 

CH3 ON 

CHANNEL SINGLE CHANNEL 
MENU 

S-PARAMS USER DEFINED: 
Channel 3 for b2l1. 

NON-RATIOED POWER LEVEL TEST, 
MODELS 3635B1364X 

PERFORMANCE TESTS AND 
ADJUSTMENTS 

DATA DISPLAY AREA 

SWeep Indi<:.alor Mark... 

............i ............ 

MENU 
AREA 

'lest 
Procedure 

Perform test as described below. 

Step 1. Observe sweep indicator (top left) and al
low at least one complete sweep to occur. 

Step 2. Verify that the measurement traces fall 
within the limit line (Figure 3-10). 

Step 3. If the second module to be tested is also a 
Model 3640B·X Transmission!Reflection 
module, change setup to that shown at 
middle left and perfurm step 4 (otherwise 
skip to step 6): 

Step 4. Install a flush short to the output of the 
3640B module on PORT 2 . 

Step 5. Verify that the measurement traces fall 
within the limit lines. 

Step 6. If the second module to be tested is a 
Model 3641B-X, connect the two modules 
together and change the setup to that 
shown at bottom left. 

Step 7. Verify that the measurement trace falls 
below the limit line (Figure 3-11). 
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PERFO~CETESTS~ NON-RATIOED POWER LEVEL TEST, 

ADJUSTMENTS MODELS 3635B/364X 


(wILn.. ) 

31D MET.ORl ANllTZEI 

MODEL: DATE: 
DEYICE, OPERATOR: 

START: 75.000000 6Hz GATE START, ERROR CORR,NONE 
STOP: 11D.DOOD04 6Hz GATE STOP: AYERAGING, 1 PTS 
STEP: 0.210006 6Hz GATE: IF BNDWDTH:MINIMUM 

IIINOOW: 

A A A 

v'V\ .r-v'\ r V\) ~~V'l 
1>' \ /V" V'\./ ~f\. 

: V W' 

II 
75.DDODOD 6Hz 110.000004 
B1/1 

LOS MAS. I>REF--IO.OOOdB 3.0DDdS/DIY 

i 

A 

~ r' 'V VI) ~..fI f\]'v,. : 

I>V "1 / "-V v \AI \, 

i V 
: 

: 

: 

75.000000 6Hz 110.000004 

A1/1 

LOG MAG. I>REF:-IO.OOOdB 3.000dB/OIY 

I 


SET LIMITS 

-LOG MAG

LIMIT 1 ON 
0.000 dB 

I>LlMIT 2 ON 

- 2 0 • DOD d B 


READOUT LIMIT 
FREQUENCIES 

DISPLAY ON 
LIMITS 

PRESS <ENTER> 

TO SELECT 


OR TURN ON/OFF 


Figure 3·10. Non·Ratioed Power Level1l!st Dual Channel Waveform for a 3640B·X Module 
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NON-RATIOED POWER LEVEL TEST, PERFORhUUVCETESTS~ 

MODELS 3635B/364X ADJUSTMENTS 


(W!LHo.l 

350 KETWO •• ANALYlER 

MODEL : OAT E : 
DEVICE: OPERATOR: 

START: 75.000000 SHz GATE START: ERROR CORR,NONE 
STOP, 110.000004 6Hz GATE STOP, AVERAGING, 1 PTS 
STEP, 0.210006 6Hz GATE: IF BNDIIDTH,MINIMUM 

WINDOW: 

l> 

82/1 

LOS MAG. l>REF--IO.OOOdB 
, 

I I 

.1"\ A 1\ 

\1\ /I. I\i'~r 
v \ / v 

i\ ; 
\r JV 

75.000000 6Hz 

i 

LOOOdB/DIV 

i 

. W V~ 
I \i 

\ 

\ 

110.000004 

, 

I 

PARAMETER 

DEFINITION 


S21/USER1 

PARAMETER, 
b2 / 1 

PHASE LOCK, 
a 1 

LABEL: 
'S2/1 • 

l>CHANGE 
NUMERATOR 

CHANGE 
DENOMINATOR 

CHANSE 
PHASE LOCK 

CHANGE 

LASEL 


PRESS <EIITER> 
TO SELECT 
OR SWITCH 

Figure 3-11. Non·Ratioed Power Level111st Single Channel Wavefonn for a 3640B /3641B Module Set 
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PERFORMANCE TESTS AND HIGH LEVEL NOISE TEST, 

ADJUSTMENTS MODELS 3635BI364X 


3-21 


Key 

SETUP 

MENU 


CHANNEL 

MENU 


GRAPH 
TYPE 

SET 
SCALE 

/

5
PARAMS 

AVGI 

SMOOTH 


MENU 


HIGH LEVEL NOISE 
TEST, MODELS 
3635B1364X 

Menu Choice 

START: Low-end Ireq. 
STOP: High-end Ireq, 

DUAL CHANNELS 1-3 
(two 3640B-Xs) 
SINGLE CHANNEL 3 
(One 3640B-X and one 
3641B-X) 

LOG MAGNITUDE 
(Both channels) 

RESOLUTION: 
0.050 dBIDIV 
REF VALUE: 
0.0 dB 
(Both channels) 

Channell-S12 
Channel 3 - S21 

AVERAGING 
126 MEAS. PER POINT 

AVERAGE: ON 

The following test verifies that the high-level noise in the 360B VNA 
will not sigrrificantly affect the accuracy of subsequent measurements. 
High-level noise is the random noise that exists in the 360B VNA Sys
tem. Because it is non-systematic, it cannot be accurately predicted or 
measured. Thus, it cannot be removed using conventional error-correc
tion techniques. Calibration of the system is not required for this test. 

NOTE 
This test is not applicable ifyou are only using a single 
3640B-X module on Port 1. 

This test requires that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 

CHANNELS 

'&"~"'O ~, 
I}; -'" : , , " 

DISPLAY 


MEASUREMENT 


ENHANCEMENT 


DATA NORMAL 
PeINTS 

VIDEO REDUCED 
IFBW 

LIMITS LIMIT 1 ON 
0.030 dB (0 Band) 
0,040 dB (U Band) 
0.050 dB (V Band) 
0,070 dB (W Band) 

LIMIT 2 ON 
-0.030 dB (0 Band) 
-0,040 dB (U Band) 
-0.060 dB rJ Band) 
-0.070 dB (W Band) 

7ellt Setup Setup the 36GB as shown at left. 
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HIGH LEVEL NOISE TEST, PERFO~CETESTS~ 

MODELS 3635B/364X ADJUSTMENTS 


Test Perfonn test as described below. 
Procedure 

Step 1. 

Step 2. 

StepS. 

Step 4. 

Step 5. 

MENuDATA DISPlAY AREA AREA 
SWeep Indicator Marter 

..................... :t.............. 


Step 6. 


Step 7. 


StepS. 

Key Menu Choice 

S-PARAMS Channell: S11 (One 
3640S-Xandone3641S
X) 
Channel 3: 822 (!wo 
3640S-Xs) 

SET 
SCALE 

RESOLUTION: 
0.050 dBIDIV 
REF VAlUE: 
0.0 dB 
(Both Channels) 

LIMITS LIMIT 1 ON 
0.010 dB (Q Band) 
0.010 dB (U Band) 
0.030 dB (V Band) 
0.040 dB (W Band) 

LIMIT 2 ON 
~0.o10 dB (Q Band) 
~0.010 dB (U Band) 
-0.030 dB (V Band) 
-0.040 dB (W Band) 

Step 9. 

Step 10. 

Step 11. 

Step 12. 

Step 18. 

Step 14

Connect the two modules together. 

Ifusing two 3640B-Xs, press CH 1 key 
and perform steps 3 through 9. Other
wise, skip to step 10. 

Press TRACE MEMORY key. 

Choose VIEW DATA from menu and 
press ENTER key. 

While observing sweep indicator (left), al· 
low at least two complete sweeps to occur. 
(One complete sweep, ifusing single chan
nel display.) 

Choose STORE DATATO MEMORY 
from menu and press ENTER key. 

Choose VIEW DATA ... MEMORY from 
menu and press ENTER key. 

~. 

While observing sweep indicator (top left), 
allow at least two complete sweeps to oc
cur. (One complete sweep, ifusing single 
channel display.) 

Verify that the peak-to-peak High Level 
Noise falls within the area between the 
two limit lines (Figures 3·12 and 3-13). 

Press CH 3 key. 

Repeat steps 4 thru 9 for channel 3. 

Change setup as shown in table at bottom 
left. 

Attach flush short to waveguide port on 
3640B-X on PORT 1 (and PORT 2, if two 
are used); leave waveguide port on 3641B
X unterminated. 

Repeat steps 2 thru 9. 
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PERFO~CETESTSAJVJD HIGH LEVEL NOISE TEST, 

ADJUSTMENTS MODELS 3635BI364X 


3&D 

(WlLTlOl) 

"ETWO.l ANALYZER 

MODEL: 
DEVICE: 

DA T E : 
OPERATOR: 

START: 75.000000 
STOP: 110.000004 
STEP: 0.210006 

6Hz 
6Hz 
GHz 

GATE START: 
GATE STOP: 
GATE: 
WINDOIol: 

ERROR CORR:NONE 
AVERAGING: 128 PTS 
IF BNDWDTH:REDUCED 

TRACE MEMORY 
FUNCTIONS 

VI EN DATA 

HEW MEMORY 

VIEW OATA 
AND MEMORY 

t>VIEW 
DATA.;. MEMORY 

SELECT 
TRACE MATH 

t> STORE DATA 
TO MEMORY 

DIS It 
FUNCTIONS 

MEMORY DATA 
REF. PLANE 

0.0000 mm 

PRESS <ENTER> 
TO SELECT 

S21 FD RNA RD TRANSMISSION 

LOG MAG. t>REF-O.OOOdB 

i 

.A JII, A. .k .~ 

IV IVV~ w/Y'V "'V"', i 

, 

i 
, 

I I i 

75.000000 GHz 

, 

, 

I 

0.D5DdB/DIV 

! 

I 
, 

./uA i~~~ 
• i'J i I 

i 

110.000004 

Figure 3·12. High Leve! Noise Test, 821 Forward Transmission 
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HIGH LEVEL NOISE TEST, PERFORMANCE TESTS AND 

MODELS 3635B1364X ADJUSIMENTS 


CWlLHONJ 

360 ftETWO.l ANALYZEl 

MODEL: DATE: 
DEVICE: OPERATOR. 

START. 75.000000 GHz GATE START: ERROR CORR:NONE 
STOP: 110.000004 6Hz GATE STOP, AVERAGING. 128 PTS 
STEP: 0.210006 GHz GATE. IF BNDWOTH,REDUCED 

IIINDOII: 

S 1 1 FORIIARD REFLECTION 

LOG MAG. "'REF-O.OOOdB O.OlOdB/DIV 
, 

! I 
! 

: ! 

! 
! 

I ii AIL • 
-f"\rJ'"~\J' 'V ~V' [JV'\;y ~ ,! 

, 
! 

75.000000 6Hz 110.000004 

I 
ii 

i 

i 

, fV\../1 

~~!JWY \ 

SET LIMITS 

-LOG HAS

LIMIT 1 ON 
0.040 dB 

"'LIMIT 2 ON 

-0.040 dB 


READOUT LIMIT 
FREQUENCIES 

DISPLAY ON 
LIMITS 

PRESS <ENTER> 

TO SELECT 


OR TURN ON/OFF 


Figure $·13. High Level Noise Test, 811 Forward Reflection 
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PERFORMANCE TESTS AND SYSTEM DYNAMIC RANGE TEST, 

ADJUSTMENTS MODELS 3635B/364X 


3-22 	 SYSTEM DYNAMIC 
RANGE TEST, MODELS 
3635B1364XB 

This test verifies that the system meets its dynamic range specifica
tions. Dynamic range is defmed as the ratio of the power incident on 
Port 2 in a through line connection to the noise floor at Port 2. This 
definition differs slightly from the classical definition of available re
ceiver dynamic range, which takes into account the maximum signal 
level at Port 2 for 0.1 dB compression. 

For this test, the system must be calibrated and the error correction 
must be applied for this test to be valid. 

NOTE 
This test is not applicable ifyou are only using a single 
3640B-X module on Port 1. 

This test requires that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 

CHANNELS MEASUREMENT 


DISPLAY ENHANCEMENT 

! 
! , 7estSetup Perform the test setup procedures, as described be

CALIBRATION low.I o ,~
I ""'" C • PATH Step L 	 Press BEGIN CAL key (left). ..... 

Cl flIEQUI!MCT 

NOTE-[J~. 
""" 	 In step 2, use 12-term calibration if 

0_ 	
two 3640B-Xs are installed; other
wise, use 1 PATH 2 PORT (8-term) 
calibration. 
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SYSTEM DYNAMIC RANGE TEST, PERFORMANCE TESTS AND 

MODELS 3635B1364X ADJUSTMENTS 


Key Menu Choice 

SETUP 
MENU 

START: Low-end Iraq. 
STOP: High-end Ireq. 

CHANNEL 
MENU 

DUAL CHANNELS 1-3 
(two 36408-Xs) 
SINGLE CHANNEL 3 
(One 3640B-X and one 

GRAPH 

TYPE 


SET 

SCALE 


5
PARAMS 


AVGI 

SMOOTH 


MENU 


AVERAGE 


DATA 

POINTS 


VIDEO 

IFBW 


LIMITS 


3641B-X) 

LOG MAGNITUDE 
(Both channels) 

RESOLUTION: 
20 dBIDIV 
REF VALUE: 
MdB 
REFERENCE 
LINE: TOP 
(Both channels) 

Channell-S12 
Channel 3- 821 

AVERAGING 
1024 MEA8. PER 

POINT 

ON 

NORMAL 

MINIMUM 

LIMIT 1 ON 
-98 dB (0 Band) 
-97 dB (U Band) 
-90 dB (V Band)
-80 dB (W Band) 

'lest 
Procedure 

Step 2. Using the menu prompts, perform a 12-or 
8-term SLIDING LOAD calibration over 
the full system operating range. (If neces
sary, refer to the 360B OM, Chapter 8, for 
detailed procedures.) 

Step 3. Before pressing the ENTER key at the 
BROADBAND LOAD menu prompt, 
press the AVGlSMOOTH MENU key and 
change averaging to 1024 MEAS. PER 
POINT; then press the AVERAGE key to 
turn averaging on. 

Step 4. When the broadband measurement is com
plete, press the AVGI'SMOOTH MENU key 
and change a~-eraging to 32 MEAS. PER 
POINT; continue the calibration. 

Step 5. Ensure that the APPLY CAL key indicator 
is on. 

Step 6. Set up the network analyzer as shown in 
the table at top left. 

Perform the test procedure as described below. 

Step 1. 	 Attach a flush short to the PORT 1 mod
ule waveguide output. 

Step 2. 	 Connect a precision termination to the 
PORT 2 module waveguide output (ifap
plicable). 

Step 3. 	 While observing sweep indicator (bottom 
left), allow at least one complete sweep to 
occur. 

Step 4. 	 Verify that the trace falls below the limit 
line at all frequencies (Figure 3-14). 

DATA DISPlAY AREA MENU 
AREA 

Sweep Indicator Marker 

...........t ............ 
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PERFORAVUVCETESTSA1VJD SYSTEM DYNAMIC RANGE TEST, 

ADJUSTMENTS MODELS 3635B/364X 


GltTlO' ) 

36D IETWOAK AIALYlEA 

MODEL: DATE: 
DEYICE: OPERATOR: 

START: 50.000000 6Hz GATE START: ERROR CORR:1 - PATH 
STOP: 75.000000 6Hz GATE STOP: AYERAGING: 1024 PTS 
STEP: 0.150000 GHz GATE: IF BNDWDTH,MINIMUM 

WINDOW: 

S21 FORWARD TRANSMISSION 

LOG MAG. I>REF-0.OOOd8 20.000dB/DIY 
I> 

, 

i , 

I 

, 

i 

V\j nlhA. 
I' , VV 11~M Wv 

rv ffV ~~ 
, 

I 

I 

! 

I 

I II .1 tv./'

NfiVVvY~rV 

! 
, 

i i ! 

50.000000 GHz 75.000000 

SE! LIMITS 

-lOG MAG

I>LIMIT 1 ON 
-90.000 dB 

LI MIT 2 OFF 

READOUT LIMIT 
FREQUENCIES 

DISPLAY ON 
LIMITS 

PRESS <ENTER> 

TO SELECT 


OR TURN ON/OFF 


Figure $·14. System DyMmiC Range Test W<we{orm 
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SOURCE MATCH/ DIRECTIVITY TEST, PERFORMANCE TESTS AND 

MODELS 3635B/364X ADJUSTMENTS 


3·23 	SOURCE MATCH/ 
DIRECTIVITY TEST, 
MODELS 363581364XB 

This test verifies that the source match and directivity ofthe system 
meet specifications. The system must be calibrated and the error cor· 
rection must be applied for these teste. 

NOTE 
This test is not applicable ifyou are only using a single 
3640B-X module on Port 1. 

This test requires that you press a specified front panel keys and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 

CHANNELS 

rJ~ 

~elH ,; 

L-...J 

DISPLAY 


[()"~ : TRACe 

~ :1!!!HtOI<V: 
~ 

MEASUREMENT 
MAXIMUM 0 

;--l 
~ORhlAL 0 I,,~~~,~.. : 
~ 

IoIINIIo!UIoI C 

ENHANCEMENT 
NORIIAL 0 

r-- " 
: OPTlCN : : \'II)EO i 
, IIIENU : A/ZOUC([O 0; IF BW I 

~ MIN.MUW 0 L-..: 

000 00 ooe: 

/ 
/ 

/ 
/ 

7btSetup 	 Perform the test setup procedures, as described be
low. 

NOTE 
Ifmeasurement calibration is valid, skip to 
step 5."-, 

CALIBRATION, 	 Step 1. Press BEGIN GAL key (left). 
0"''',,,.... "
;::;,P.m1,,.., "- NOTE 
0-..-- ::~.APPl..Y In step 2, use 12-terrn calibration if

i CAl. 

o AEFU:::notI two 3640B·Xs are instalied; other· 
wises, use reflection-only calibration. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 

SOURCE MATCHI DIRECTIVITY TEST, 
MODELS 3635B1364X 

Step 2. Using the menu prompts, perform a 12 
term or reflection only SLIDING LOAD 
calibration over the full system operating 
range. (If necessary, refer to the 360B 
OM, Chapter 8, for detailed procedures.) 

Step S. Before pressing the ENTER key at the 
BROADBAND LOAD menu prompt, 
press the AVG/SMOOTH MENU key and 
change averaging to 1024 MEM. PER 
POINT; then press ENTER key to resume 
calibration. 

Step 4. When the broadband measurement is com
plete, press the AVG/SMOOTH MENU key 
and change averaging to 32 MEAS. PER 
POINT; continue the calibration. 

Step Ii. Ensure that the APPLY CAL key indicator 
is on. 

'lest 
Procedure 

Perform the test procedure as described below. 

Step 1. Set up the network analyzer as shown in 
the table at top left. 

DATA DISPLAY AREA 

Sweep Indicator Marker 

...........J ............ 

MENU 
AREA 

Step 2. Attach a second high-precision waveguide 
section to the module on PORT 1. 

Step S. Attach a flush short to the PORT 1 mod· 
ule waveguide output. 

Step 4. While observing sweep indicator (middle 
left), allow at least one complete sweep to 
occur. 

Step Ii. Press MARKER MENU key (left), and se
lect MARKER 1, MARKER 2, and 
MARKER S, to be ON. 

Step 6. Using rotary knob, position markers 1 
and 2 to adjacent peaks of the ripple with 
the greatest negative trough; position 
marker 3 to the bottom of the trough (Fig· 
ure 3-15, page 3·67. 
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SOURCE MATCH! DIRECTIVITY TEST, PERFORMANCE TESTS AND 

MODELS 3635B/364X ADJUSTMENTS 


/ 	 \ 
I 	 \ 

/ 	 \ 
/ MARKERS/LIMITS \ 

Step 7. 	 Using the MARKER MENU and READOUT 
MARKER key (left) menus, record the ab
solute value of markers 1 and 2; subtract 
one from the other, halve the difference 
and add it to the value of the marker at 
the lowest peak. This is the average value 
ofthe two peaks. 

Step 8. 	 Record the marker 3 value. 

Step 9. 	 Substract the value recorded in step 7 
from that recorded in step 8. This is the 
Peak to Peak Ripple value that you will 
use next in Table 3-13, below. 

Table a·18. Source Match! Directivity Peak-to-Peak Ripple 

Band 

Q 

U 

V 

W 

P""k-to-Peak 
Ripple 

0.1548 dB 

0.2187 dB 

0.2753 dB 

0.3467 dB 
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PERFORMANCE TESTS AND SOURCE MATCHI DIRECTIVITY TEST, 

ADJUSTMENTS MODELS 3635B1364X 


3iD 

(WIlHOO) 

NET~OR' .IAlYZEl 

MODEL: 
DEVICE: 

DATE: 
OPERATOR: 

START: 
STOP: 
S T E P : 

50.000000 
75.000000 

0.150000 

GHz 
GH. 
liHz 

GATE START: 
GATE STOP: 
GATE: 

ERROR CORR:REFL ONLY 
AVERAGING, 1 PTS 
IF BNDIIDTH:REDUCED 

IIINOOII: 

S11 FORIIARO REFLECTION 

LOG MAG. "'REf-0.01OdB 0.090dB/OIV 

2 

A1 (\ 
-A

1\ \ I 1\ I ~l/Aw1/'" 

J 
VI i 

i 

~ 
i 

I 
i 

i i 

I 

1/\,tv1'1 
y-/ ~ If \ 

~ , 

I 

i 
i 

i 

I i 

50.000000 6Hz 75.000000 

Figure 3·15. SO""", Match/Directivity Test Waveform 

CH 1 - S 11 
REF. PLANE 

0.0000 

"'MARKER 3 
52.400000 6Hz 

-0.415 dB 

MARKER TO MAX 
MARKER TO MIN 

1 50.900000GHz 
-0.165 dB 

2 53.7500006Hz 
-0.092 dB 
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Chapter 4 
360B VNA System 
Troubleshooting 
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TABLES 

Chapter 4 
360B VNA System 

Troubleshooting 


This chapter provides infonnation and procedures for troubleshooting 
the 360B analyzer unit and test sets. Troubleshooting information 
and procedures for the 360SSXX Signal Source are provided in Chap
ter 10. . 

Recommended test equipment for troubleshooting is listed in COOpter 
1. Table 1-3. 

The 360B VNA System uses messages to flag malfunctions and isolate 
them to one or more modules. These messages consist of those that 
identify malfunctions isolated to the 360B VNA unit and those related 
to other units within the system. Refer to Tables 4-1 and 4-2 for list
ings. 

System malfunctions or abnonnalities toot do not display an error 
message include problems with the monitor, bias tee, and step attenu
ator. Trobleshooting procedures for these problems are provided in Ta
bles 4-27 thru 4-29. 

The troubleshooting tables that begin on page 4-9 provide help in iso
lating malfunctions to a replaceable subassembly. In cases where any 
ofseveral subassemblies could be causing the problem, troubleshoot
ing is by way of subassembly replacement. The list of replacement 
items is by order ofmost-likely to least-likely suspect. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Table 4-1. Error Codes Isolaied to the 360B VNA Unit (l of3) 

Code 

000 

002 

003 

004 

005 

006 

007 

006 

009 

010 

011 

012 

013 

014 

015 

016 

020 

022 

023 

024 

025 

026 

027 

Message Text 

FIFO RESET FAILURE 

PROM CHECKSUM FAILURE iI2 

BATTERY BACKED RAM FAILURE 

EXTENDED MEMORY FAILURE 

DYNAMIC RAM FAILURE 112 

TIMER FAILURE iI2 

INTERRUPT CONTROLLER FAILURE iI2 

NUMERIC PROCESSOR FAILURE 112 

FRONT PANEL INTERFACE FAILURE 

PRINTER INTERFACE FAILURE 

GRAPHICS DISPLAY INTERFACE 
FAILURE 

GPIB INTERFACE FAILURE 

RESPONSE TIMEOUT #1 

INTER·PROCESSOR 
COMMUNICATIONS FAILURE ill 

RESPONSE TIMEOUT I/O PROCESSOR 

INTER-PROCESSOR 
COMMUNICATIONS FAILURE 110 

FIFO TO iI2 FAILED RESET 

FIFO TO 1/0 FAILED RESET 

PROM CHECKSUM FAILURE #1 

DYNAMIC RAM FAILURE #1 

TIMER FAILURE ill 

Action 

Replace A12 PCB 

Replace A12 PCB 

Replace A12 PCB 

Replace A12 PCB 

Replace A12 PCB 

Replace A12 PCB 

Replace A12 PCB 

Replace A12 PCB 

See Table 4-3 

See Table 4-4 

See Table 4-5 

Replace A12 PCB 

See Table 4-6 

See Table 4-6 

See Table 4-7 

See Table 4-7 

See Table 4-6 

See Table 4-6 

Replace A13 PCB 

Replace A13 PCB 

Replace A13 PCB 

INTERRUPT CONTROLLER FAILURE #1 . Replace A 13 PCB 


DISK DRIVE CONTROLLER FAILURE Replace A 13 PCB 
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360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Table 4-1. Error Codes Isolated to the 360B VNA Unit (2 of3) 

Code 

028 

029 

031 

040 

041 

042 

043 

044 

050 

051 

052 
~. 

053 

054 

055 

056 

057 

058 

059 

100 

101 

102 

103 

104 

Message Text 

DISK DRIVE FAILURE 

NUMERIC PROCESSOR FAILURE ill 

DISK DRIVE NOT READY FOR TEST 

PROM CHECKSUM FAILURE itO 

RAM FAILURE 110 

TIMER\INTERRUPT LOOPBACK 
FAILURE 

GPIB INTERFACE FAILURE I/O 

FIFO FAILURE I/O 

Al COMMUNICATIONS FAILURE 

A2 COMMUNICATIONS FAILURE 

A3 COMMUNICATIONS FAILURE 

A4 COMMUNICATIONS FAILURE 

A5 COMMUNICATIONS FAILURE 

A6 COMMUNICATIONS FAILURE 

Al0 COMMUNICATIONS FAILURE 

8 BIT AID CONVERTER FAILURE 

STEERING DAC FAILURE 

12 BIT AID OR STEERING DAC 
FAILURE 

DISK DRIVE NOT READY 

PROGRAM DATA ERROR 

PROGRAM FILE MISSING 

DISK ERROR 

UNKNOWN DISK ERROR 

Action 

See Table 4·9 

Replace A13 PCB 

See Table 4-10 

Replace A11 PCB 

Replace All PCB 

Replace A11 PCB 

Replace All PCB 

See Table 4-7 

RepiaceAl PCB 

Replace A2 PCB 

Replace A3 PCB 

Replace M PCB 

Replace A5 PCB 

Replace A6 PCB 

RepiaceAl0PCB 

Replace A4 PCB 

Replace A4 PCB 

Replace A4 PCB 

See Table 4-10 

See Table 4-15 

See Table 4-15 

See Table 4-10 

Replace disk drive 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Tabk 4-1. 

Code 

105 


114 


115 


131 


132 


134 


170 


171 


301 


302 


Error Codes Isolated to the 360B VNA Unit (3 of3) 

Message Text Action 

PROGRAM DATA ERROR ON #2 See Table 4-16 


PROGRAM ERROR 

PROCESSOR COM ERROR 

DISK READ ERROR 

DISK WRITE ERROR 

DISK NOT READY 

PRINTER NOT READY 

PLOTTER NOT READY 

LOCK FAILUREABCDE 

AID FAILURE 

See Table 4-10 


See Table 4-10 


See Table 4-10 


See Table 4-10 


See Table 4-10 


See Table 4-4 


See Table 4-19 


See Table 4-20 


Replace A4 PCB 
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360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Table 4-2, Error Godes Relating to System Units Other Than 360B VNA 
(lof2) 

Code Message Text Action 

Error Codes Related to the 3IlOB VNA orTest Set 

060 

061 

062 

063 

064 

065 

066 

067 

068 

069 

070 

071 

072 

112 


301 


301 


301 


TEST SET NOT CONNECTED OR NOT 
WORKING 

TEST SET CHAN A CAL PHASING 
FAILURE 

TEST SET CHAN A CAL LEVEL FAILURE 

TEST SET CHAN A GAIN FAILURE 

TEST SET CHAN A PHASE RANGING 
FAILURE 

TEST SET CHAN B CAL LEVEL 
FAILURE 

TEST SET CHAN B CAL PHASING 
FAILURE 

TEST SET CHAN B GAIN FAILURE 

TEST SET CHAN B PHASE RANGING 
FAILURE 

TEST SET REF CHAN CAL PHASING 
FAILURE 

TEST SET REF CHAN CAL LEVEL 
FAILURE 

TEST SET REF CHAN GAIN FAILURE 

TEST SET REF CHAN PHASE 
RANGING FAILURE 

NO TEST SET 

LOCK FAILURE -BCDE 

LOCK FAILURE -B-DE 

LOCK FAILURE -ODE 

See Table 4-11 


See Table 4-12 


See Table 4-12 


See Table 4-12 


See Table 4-12 


See Table 4-13 


See Table 4-13 


See Table 4-13 


See Table 4-13 


See Table 4-14 


See Table 4-14 


See Table 4-14 


See Table 4-14 


See Table 4-18 


See Table 4-21 


See Table 4-22 


See Table 4-23 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Thble 4-3. Error Codes Relating to System Units Other Than 360B '\iNA 
(2of2) 

Code Message Text Action 

Error Codes Related to the 3608 VNA or Source 

110 SRC ID FAILURE 

301 LOCK FAILURE -DEF 

400 GPIBERROR 

See Table 4-17 

See Table 4-24 

See Table 4-26 

Error Codes Related to the Test Set or Source 

303 I RF OVERLOAD ISee Table 4-25 

Error Codes Related to the 3608 VNA System 

301 I LOCK FAILURE -DE ISee Table 4-24 

Error Codes Related to the 3608 VNA System With 3635A Test Set 

301 LOCK FAILURE --DE See Tables 4-30 
and 4-31 

4-8 360BMM 




360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Table 4-3. Troubkshoot Error Message 009 (1 of 1) 

ERROR MESSAGE 009 

Step 1. Turn the VNA off, then on again. Do not touch any controls or keys during the self test. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the A12 PCB in the VNA, and ask next question. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 3. Replaee the front-panel-to-motherboard cable. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call customer service. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Tabk 4-4. Troubleshoot Error Message 010 or 170 (1 of1) 

ERROR MESSAGE 010 or 170 

Step 1. Try a different printer. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Try a different printer cable. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step a. Replace the A12 PCB in the VNA (paragraph 5-25). 

QUESTION: Error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 
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360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Table 4-5. Troubleshoot Error Message 011 (1 of1) 

ERROR MESSAGE 011 

Step 1. Replace the A12 PCB in the VNA (paragraph 5·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the A13 PCB in the VNA (paragraph 5-25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Table 4-6. Troubleshoot Error Message 013, 014 or 020 (I of I) 

ERROR MESSAGE 013, 014, OR 020 

Step 1. Replace the A13 PCB in the VNA (paragraph 5-25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the A12 PCB in the VNA (paragraph 5-25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 

-
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360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Table 4-7. Troubleshoot Error Message 015,016, Or 044 (1 of1) 

ERROR MESSAGE 015, 016, OR 044 

Step 1. Replace the A1l PCB in the VNA (paragraph 5·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: (h) to next step. 

Step 2. Replace the A12 PCB in the VNA (paragraph 5·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: (h) to next step. 

Step 3. Replace the A13 PCB in the VNA (paragraph 5·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Cnstomer Service. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Table 4·8. Troubleshoot Error Menage 022 (l of1) 

ERROR MESSAGE 022 

Step 1. Replace the Al3 PCB in the VNA (paragraph 5·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the All PCB in the VNA (paragraph 5·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 
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360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Tobk 4-9. Troubleskoot Error Message 028 (1 of 1) 

ERROR MESSAGE 028 

Step 1. Turn the VNA of!. Remove and reinstall the diskette. then turn the power back on. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace disk drive assembly (paragraph 5-26). 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Table 4-10. Troubkshoot Error Message 081,100,108,114,115,181,132, or 134 (1 of2) 

ERROR MESSAGE 031, 100,103,114,115,131,132, OR 134 

Step 1. Check that diskette is installed in drive. 

QUESTION: Is diskette installed? 

YES: QQ to step 2. 

NO: QQ to step 6. 

Step 2. Try another diskette. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: QQ to next step. 

Step 3. Try replacing motherboard·to-drive cables PI and P3. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: QQ to next step. 

Step 4. Check whether +12V and +5V is present on motherboard connector P4, pins I and 4 (below). 

r-------------------'ib!;;;;;;;;;;;;;;;;;:;;JILI_______~I--~ 

) 

o 

o 

P4 
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360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Table 4-10. Troubleshoot Error Message 031, 100, 103, 114, 115, 131,132, or 134 (2of2) 

QUESTION: Are voltages incorrect? 

YEs: 	 Troubleshoot + 12V Regulator and +5V line on motherboard, and ask next ques· 
tion. 

NO: 	 Go to next step. 

Step 5. 	 Replace disk drive assembly. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 


NO: Replace A17 PCB in VNA (paragraph 5·25), and ask next question. 


QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 

Step 6. 	 Turn the VNA off. Remove and reinstall the diskette, then turn the power back on. 

QUESTION: Does the message on the monitor read "LOADING PROGRAM FROM DISK"? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Table 4-11. Troubkshoot Error Message ()6(J (1 of 1) 

ERROR MESSAGE 060 

Step 1. Check that cable between CONTROL connector on Test Set and VNA is properly connected. 

QUESTION: Is control cable connected correctly? 

YES: Try a different cable, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

NO: Connect cable, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the following items in the order shown. After each replacement, ask next question. 

• A6T PCB in Test Set (paragraph 6-12) 

• A16 PCB in VNA (paragraph 5-25) 

• 	 Control cable assembly in Test Set 

• Control cable assembly in VNA 

QUESTION: 	 Is e1TOr message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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TROUBLESHOOTING TABLES 


Table 4-12. Troubkslwot Error Message 061, IJ62,063, or ()64 (1 of 1) 

ERROR MESSAGE 061, 062. 063, OR 064 

Step 1. Cheek that cable between SIGNAL connector on Test Set and VNA is properly connected. 

QUESTION: Is signal cabk correctly oonnecWd? 

YES: Go to next step. 

NO: Connect cable, and ask next questwn. 

QUESTION: Is error messagegone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the following items in the order shown. After each replacement, ask next question. 

• SIGNAL cable between Test Set and VNA 

• A 7 PCB in VNA (paragraph 5·25) 

• A3T PCB in Test Set (paragraph 6·7) 

• A1D PCB in VNA (paragraph 5·25) 

• A6T PCB in Test Set (paragraph 6-9) 

• A16 PCB in VNA (paragraph 5·25) 

• A5 PCB in VNA (paragraph 5·25) 

• Al6T Power Divider Assembly in Test Set (paragraph 6·19) 


QUESTION: Error message gone? 


YES: Problem is cleared. 


NO: Replace next item, or call customer service after last item. 
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TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Table 4-13. Troubkshoot Error Message 065, 066. 067, or 068 (1 of1) 

ERROR MESSAGE 065, 066, 067, OR 068 

Step 1_ Check that cable between SIGNAL connector on Test Set and VNA is properly connected. 

QUESTION: Is signal cable correctly oon.nected? 

YEs: Go to next step. 

NO: Connect cable, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to nE!Kt step. 

Step 2. Replace the following items in the order shown. After each replacement, ask neKt question. 

• 	 SIGNAL cable between Test Set and VNA 

• AS PCB in VNA (paragraph 5-25) 

• AlT PCB in Test Set (paragraph 6-7) 

• A10 PCB in VNA (paragraph 5-25) 

• A6T PCB in Test Set (paragraph 6-9) 

• A16 PCB in VNA (paragraph 5-25) 

• A4 PCB in VNA (paragraph 5·25) 

• A5 PCB in VNA (paragraph 5-25) 

• 	 A16T Power Divider Assembly in Test Set (paragraph 6-19) 

QUESTION: 	 Error 1'JU1Ssage gone? 


YES: Problem is cleared. 


NO: Replace next item, or call customer service after last item. 


-
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IROUBLESHOOTING TABLES 


Tabk 4-14. Troubkshoot Error Message 069, 070, 071, or 072 (1 of1) 

ERROR MESSAGE 069, 070, 071, OR on 

Step 1. Check that cable between SIGNAL connector on Test Set and VNA is properly connected. 

QUESTION: Is signal cable correctly connected? 


YEs: G<:> to next step. 


NO: Connect cable, and ask next question. 


QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: G<:> to next step. 

Step 2. Replace the following items in the order shown. After each replacement. ask next question. 

• 	 SIGNAL cable between Test Set and VNA 

• A9 PCB in VNA (paragraph 5-25) 

• A2T PCB in Test Set (paragraph 6-7) 

• AlO PCB in VNA (paragraph 5-25) 

• A6T PCB in Test Set (paragraph 6-9) 

• Al6 PCB in VNA (paragraph 5-25) 

• A4 PCB in VNA (paragraph 5-25) 

• A5 PCB in VNA (paragraph 5-25) 

• A16T Power Divider Assembly in Test Set (paragraph 6-19) 

QUESTION: 	 Error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Tab1e4·16. Troubleshoot Error Message 101 or 102 (1 of 1) 

ERROR MESSAGE 101 OR 102 

Step 1. Cheek that diskette is installed in drive. 

QUESTION: Is diskette installed? 


YEs: Go to next step. 


NO: Install diskette. 


Step 2. Try another diskette. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Replace disk drive assembly, and ask next question. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 

4-22 360BMM 




360B VNA SYSTEM TROUBLESHOOTING 

TROUBLESHOOTING TABLES 


Tab'" 4-16. Troubleshoot Error Message 105 (1 of2) 

ERROR MESSAGE 105 

Step 1. Check that diskette is installed in drive. 

QUESTION: Is diskette installed? 

YES: Go to step 2. 

NO: Go to step 6. 

Step 2. Try another diskette. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Try replacing motherboard-to-drive cables PI and P3. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 4. Check whether +12V and +5V is present on motherboard connector P4, pins 1 and 4 (below). 

) 

I I I ! 

o 
o 

P4 
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Tabbe4-16. Troubll!shact Error Meuage 105 (2 of2) 

Step S. Replace disk drive assembly. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Try replacing A17 PCB then A12 PCB in VNA (paragraph 5-25), and ask next 
question. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 

Step 6. Turn the VNA off. Remove and reinstall the diskette, then turn the power back on. 

QUESTION: Does the message on the rrwnitor read "WADING PROGRAM FROM DISK"? 

YES; Problem is cleared. 

NO: Call Customer Service. 
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TabU. 4-11. Troubkshoot Error Message 11Q (1 of2) 

ERROR MESSAGE 110 

Step 1. Check that Signal Source is turned on. 

QUESTION: Is Signal Source On? 

YES: Go to next step. 

NO: Turn on Signal Source. 

Step 2. Check that GPID cable is connected to 360 system bus. 

QUESTION: Is GPIB cable oo1UU!cted? 

YES: Go to next step. 

NO: Connect cable. 

Step 3. Try a different GPIB interconnect cable. 

"/ QUESTION: Is error message gone? 

YES: Replace cable. 

NO: Go to next step. 

Step 4. Check that GPID address within UTILITY MENU key menu matches address for Signal Source on 
rear panel. 

QUESTION: Do addresses match? 

YES: Replace GPIB cable. 

NO: Reconfigure address, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

360BMM 4-25 


------......



TROUBLESHOOTING 360B VNA SYSTEM 

TABLES TROUBLESHOOTING 


Tabk 4-17. Troubleshoot E17TJr Message 110 (2 of2) 

Step 5. Replace Al PCB in Signal Source (paragraph 10·25). 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 6. Replace GPIB cable assembly in Signal Source. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Replace All PCB in VNA (paragraph 5-25), and ask next question. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Call Customer Service. 
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Thble 4-18. Troubleshoot Error Message 112 (1 of1) 

ERROR MESSAGE 112 

Step 1. 	 For 361X and 362X Test Sets, check and reset as necessary the switch settings on the A6T PCB in 
the Test Set (below), and ask next question, For all other models, go to next step. 

MODEL I ON 'l nIn. II II • 
3610A ,OFF ....... U L U LJ 

'I· 


I 

MODEL ON II. In. II II II :l. n' 

3611 A ,:::::1 	 l ==U~uIOFF==U==11 ==11 _==L==' 

~~~!L : : ~ ~ ~ ~ ~ ~ ~ ~ I 


MODEL 	I ON 'l 
3615A 	 . OFF .. ~~~~~~~ 

, 

QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: Go to next step. 


Step 2. 	 Replace the follOwing items in the order shown. After each replacement, ask next question. 

• A6T PCB in Test Set (paragraph 6-9) 

• A16 PCB in VNA(paragraph 5-25) 

• All PCB in VNA(paragraph 5-25) 

• 	 Control cable between Test Set and VNA 


QUESTION: Is error message gone? 


YEs: Problem is cleared. 

NO: Call customer service. 
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Table 4-19. Troubleshoot Error Message 171 (1 of1) 

ERROR MESSAGE 171 

Step 1. Check that GPIB cable is connected between the 360 SYSTEM BUS connector and the plotter. 

QUESTION: Is cabk connected. 

YEs: Go to next step. 

NO: Connect cable. 

Step 2. Check that plotter is on line; ifnot, turn it on. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 3. Check that GPIB address within UTILITY MENU key menu matches plotter address on rear panel. 

QUESTION: Do addresses match? .
YES: Replace All PCB in VNA (paragraph 5-25), and ask next question. 

NO: Reconfigure address, and ask next question. 

QUESTION: Is error message gone? 


YES: Problem is cleared. 


NO: Call Customer Service. 
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Table 4-20. Troubkshoot Error Mt!$soge 301 ABCDE (1 of1) 

ERROR MESSAGE 301 ABeDE. 

Step 1. Check VNA serial number on rear panel. 

QUESTION: Is serial number 703015 or belDw? 

YEs: Go to next step. 

NO: Replace 10 MHz oscillator assembly in VNA, and ask next question. 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace A5 PCB in VNA (paragraph 5-25). 

QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: Call Customer Service. 
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Tabk 4-21. TroublesJwot Error Message 301 ·BeDE (1 at1) 

ERROR MESSAGE 301 -BCDE 

Step 1. 	 Check that interconnect cables are seated and connectors have no damaged pin. 

QUESTION: Are cables OK? 

YEs: Go to next step. 

NO: Connect cables and/or repair bent pins. 

Step 2. Replace the items below in the order listed, then ask next question. 

• A6T PCB in Test Set (paragraph 6·9) 

• A16 PCB in VNA (paragraph 5-25) 

• All PCB in VNA (paragraph 5-25) 

QUESTION: Is error message gone? 

YEs: 	 Problem is cleared. 

NO: 	 Replace next item, or troubleshoot Error Message 301-CDE (Table 4·23) after 
last replacement. 
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Tabk 4-22. Troubleshoot Error Message 301 -B-DE (1 of1) 

ERROR MESSAGE 301 -B-DE. 

Step 1. Check that interconnect cables are seated and connectors have no damaged pins_ 

QUESTION: Are cables OK? 


YEs: (ffl to next step. 


NO: Connect cables and/or repair bent pins. 


Step 2. Adjust the A5T PCB in the Test Sct (paragraph 8-11), then ask next question. 

QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: (ffl to next step. 


StepS. Replace the items below in the order listed, then ask next question. 

• A5T PCB in Test Set (paragraph 6-7) 

• Al PCB in VNA (paragraph 5·25) 

• AI6 PCB in VNA (paragraph 5-25) 

• A6T PCB in Test Set (paragraph 6-9) 

QUESTION: 	 Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or .alJ customer service after last item. 
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Table 4-23. Troubleshoot Error Message 301 --CDE (1 of1) 

ERROR MESSAGE 301 -CDE. 

step 1. Check that interconnect cables are seated and connectcrs have no damaged pins. 

QUESTION: Are cables OK? 


YEs: Go to next step. 


NO: Connect cahles and/or repair bent pins. 


Step 2. Adjust the A4T PCB in the Test Set (paragraph 3·11), then ask next question. 

QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: Go to next step. 


Step 3. Replace the items below in the order listed, then ask next question. 

• A4T PCB in Test Set (paragraph 6-7) 

• A2 PCB in VNA (paragraph 5-25) 

• A16 PCB in VNA (paragraph 5·25) 

• A6T PCB in Test Set (paragraph 6-9) 

• All PCB in VNA (paragraph 5-25) 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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7bble 4-24. 1}oubleshoot Error Message 301 -DEIDEF (1 of6) 

ERROR MESSAGE 301 -DEfDEF 

Step 1. Check for presence of signal in both forward and reverse directions. 

• Iffailure occurs in both directions, go to next step. 

• If failure occurs only in forward direction, go to step 3. 

• If failure occurs only in re~e direction, go to step 6. 

Step 2. Determine the frequency band in which the failure occurs. Observe the sweeping indicator (below). 

I I 
DATA DISPLAY AREA 

Sweep Indicator Marker 

.........J ........... 

MENU 
AREA 

QUESTION: Does system fail only between 40 and 270 MHz? 

NO: Go to next question. 

YEs: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 
question. 

QUESTION: Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YEs: Replace the items below in the order listed. Check whether error mes
sage goes away after each replacement. Ifit does, the problem is 
cleared. lfit does not, call Customer Service. 

• A4T PCB in Test Set (paragraph 6-7) 

• A2 PCB in VNA (paragraph 5-25) 

QUESTION 	 Does system fail between 40 and 270 MHz, 600 and 1000 MHz, 40 and 65 GHz, and 
in all four YlG bands? 
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7bble 4-24. 1l'oubleshoot Error Message 301 -DE/DEF (2 of6) 

NO: Go to next question. 


YEs: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 

question. 


QUESTION: Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YEI": Replace the items below in the order listed. Check whether error mes
sage goes away after each replacement. lfit does, the problem is 
cleared. lfit does not, call Customer Service. 

• A6 PCB in VNA (paragraph 5-25) 

• A16 PCB in VNA (paragraph 5-25) 

• A24T Source LockILRL module in Test Set (paragraph 6-20) 

• A6T PCB in Test Set (paragraph 6-9) 

• A13T Transfer Switch in Test Set (paragraph 6-l4) 

• All PCB in VNA(paragraph5-25) 

QUESTION Does system faU between 40 and 270 MHz, 600 and 1000 MHz, 40 and 65 GHz, in 
only certain oscillator bands, and / or in all four YlG bands? 


NO: Go to next question. 


YEs: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 

question. 

QUESTION: Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YES: Replace the items below in the order listed. Check whether error mes
sage goes away after each replacement. Ifit does, the problem is 
cleared. Ifit does not, call Customer Service. 

• A5T PCB in Test Set (paragraph 6-7) 

• Al PCB in VNA (paragraph 5-25) 

• A6T PCB in Test Set (paragraph 6-9) 

• All PCB in VNA (paragraph 5-25) -
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Thble 4-24. Troubleshoot Error Message 301 -DE/DEF (3 of6) 

• A16T Power Divider PCB in Test Set (paragraph 6-19) 

• A6T PCB in'Thst Set 

QUESTION Does system only fail between 40 and 65 GHz? 

NO: G1> to next question. 

YEs: Perform a confidence test on the Signal Source (paragraph 1()"13), then ask next 
question. 

QUESTION: Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YEs: Replace the items below in the order listed. Check whether error mes
sage goes away after each replacement. If it does, the problem is 
cleared. Ifit does not, call Customer Service. 

• A27T PCB in Test Set (paragraph 6-10) 

• Ribbon cable from A27T PCB to motherboard in Test Set 

• A6T PCB in'Thst Set (paragraph 6-9) 

QUESTION Does system only fail in certain oscillator bands? 

YEs: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 
question. 


NO: Call Customer Service. 
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Thble 4-24. 1/-oubleslwot Error Message 301 -DE IDEF (4 of6) 

Step 3. Detennine frequency where failure occurs. 

QUESTION: Does failure only occur between 40 and 65 GHz? 

YEs: Go to step 5. 

NO: Go to next step. 

Step 4. Replace the items below in the order listed. Ask next question after each replacement. 

• Control cable between Test Set and VNA 

• A6T PCB in Test Set (paragraph 6-9) 

• A13T Transfer Switch in Test Set (paragraph 6·14) 

• A4T PCB in Test Set (paragraph 6·7) 

• A10T Channel A Buffer Amplifier in Test Set (paragraph 6·16) 

• A2T pCB in Test Set (paragraph 6-7) 

• A24T Source LockILRL module in Test Set (paragraph 6-20) 

• A27T PCB in Test Set (paragraph 6·10) 

• A28T Secondary Channel A A 1aT Transfer Switch in Test Set (paragraph 6·14) 

• AaOT Channel A TripIer Assembly in Test Set (paragraph 6-15) 

• Ribbon Cable between A27T PCB and Motherboard in Test Set 

• Motherboard in Test Set 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 


NO: Replace next item, or call customer service after last item. 


Step 5. Replace the items below in the order listed. Ask next question after each replacement. 

• A6T PCB in Test Set (paragraph 6-9) 

• A27T PCB in Test Set (paragraph 6-10) 

• A29T Secondary Channel B in Test Set (paragraph 6-14) 

• A31T Channel B Triplerin Test Set (paragraph 6-15) 

• Ribbon Cable between A27T pCB and Motherboard in Test Set 

• Motherboard in Test Set 
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7bble 4-24. 'Iroubleshoot Error Message 301 -DEI DEF (5 of6) 

QUESTION: Is error message go",,? 

YEs: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 

Step 6. Determine frequency where failure occurs. 

QUESTION: Does failure only occur between 40 and 65 GHz? 


YEs: Go to step S. 


NO: Go to next step. 


Step 7. Replace the items helowin the order listed. Ask next question after each replacement. 

• Control cable between Test Set and VNA 

• A6T PCB in Test Set (paragraph 6·9) 

• A13T Transfer Switch in Test Set (paragraph 6-14) 

• A4T PCB in Test Set (paragraph 6-7) 

• AST Channel B Buffer Amplifier in Test Set (paragraph 6-16) 

• A24T Source LockILRL module in Test Set (paragraph 6-20) 

• A27T PCB in Test Set (paragraph 6-10) 

• A29T Secondary Channel B Transfer Switch in Test Set (paragraph 6-14) 

• A31T Channel B TripIer Assembly in Test Set (paragraph 6-15) 

• Ribbon Cable between A27T PCB and Motherboard in Test Set 

• IVCotherboard in Test Set 

QUESTION: 	 Is error message go",,? 

YEs: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Thble 4-24. Troubleshoot Error Message 301 -DE/DEF (6 of6) 

Step 8. Replace the items below in the order listed. Ask next question after each replacement. 

• A6T PCB in Test Set (paragraph 6-9) 

• A27T PCB in Test Set (paragraph 6-10) 

• A29T Secondary Channel B Transfer Switch in Test Set (paragraph 6-14) 

• A31T Channel B TripIer Assembly in Test Set (paragraph 6-15) 

• Ribbon Cable between A27T PCB and Motherboard in Test Set 

• Motherboard in Test Set 


QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: Replace next item, or call customer service after last item. 
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Table 4-25. Troubkshool Error MeiJSage 303 (1 of1) 

ERROR MESSAGE 303 

Step 1. Perform a confidence test on the Signal Source (paragraph 1()'13). then ask next question. 

QUESTION: Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YEs: Go to next step. 

Step 2. Determine which channel causes the error message to occur. 

QUESTION: Does error message occur in all channels? 

YEs: Replace the A6T PCB in the Test Set (paragraph 6-9). 

NO: Go to next question. 

QUESTION: Does error message only occur in Test B channel? 

YEs: Replace the AlT PCB in the Test Set (paragraph 6-7). 

NO: Go to next question. 

QUESTION: Does error message only occur in Reforence channel? 

YES: Replace the A2T PCB in the Test Set (paragraph 6-7). 

NO: Call Customer Service. 
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Tabk 4-26. Troubkshoot Error Message 400 (1 of1) 

ERROR MESSAGE 400 

Step 1. Check that Signal Source is turned on. 

QUESTION: Is Signal Source On? 

YEs: Go to next step. 

NO: Turn On Signal Source. 

Step 2. Check that GPIB address within UTILITY MENU key menu matches source address on rear panel. 

QUESTION: Do addresses matchr 

YEs: Replace GPIB cable. 

NO: Reconfigure address, and ask next question. 

QUESTION: Is error messagegone? 

YEs: Problem is cleared. 

NO: Go to next step. 

Step 3. Check that plotter has paper loaded. 

QUESTION: Is paper looded? 

YES: Go to next step. 

NO: Install paper. 

Step 4. Replace the following items in the order shown. After each replacement, ask next question. 

• Al PCB in Signal Soun:e (paragraph 10-25) 

• A16 PCB in VNA (paragraph 5-25) 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4-27. Monitor Probkms (1 of I) 

MONITOR PROBLEMS 

Step 1. Replace the items below in the order listed. Ask next question after each replacement. 

• Al2 PCB in VNA (paragraph 5-25) 

• All PCB in VNA (paragraph 5-25) 

• A14 PCB in VNA (paragraph 5-25) 


QUESTION: Is error message gone? 


YEs: Problem cleared. 


NO: Replace next item, or replace monitor after last item. 

Step 2. Replace the items below in the order listed. After each replacement, ask next question. 

• A15 PCB in VNA (paragraph 5-25) 

• Al8 PCB in VNA (paragraph 5-25) 


QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: Replace next item, or replace monitor after last item. 
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Table 4-28. Bias Tee Problems (1 of Ij 

BIAS TEE PROBLEMS 

Step 1. Check that the front panel fuses in the Test Set are not blown. 

QUESTION: Are fuses blown? 

YEs: Replace fuses, and ask next question. 

NO: Go to next step. 

QUESTION: Did fuses blow again? 

YEs: Go to next step. 

NO: Problem is cleared. 

Step 2. Replace the A18T or A19T Bias Tee (paragraph 6-12). 

QUESTION: Is problem corrected? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Replace the items below in the order listed. After each replacement, ask next question. 

• A7T PCB in Test Set (paragraph 6-10) 

• A6T PCB in Test Set (paragraph 6-9) 

QUESTION: Is problem corrected? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 

-
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Table 4-29. Step Attenuator Probkms (1 of 1) 

STEP ATTENUATOR PROBLEMS 

Step 1. Replace the items below in the order listed. After each replacement, ask next question. 

• A7T PCB in Test Set (paragraph 6-10) 

• A20T, A21, or A22T (as applicable) Step Attenuator in Test Set (paragraph 6-12) 

QUESTION: Is problem corrected? 

YEs: Problem is cleared. 


NO: Replace next item, or call customer service after last item. 
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Table 4<30. Error Message 301 -DE for System With Model 3635B :h8t Set Mum Port 2 Module is a 3641 (1 of1) 

ERROR MESSAGE 301 -DE 

Step 1. Replace the items below in the order listed. After each replacement, ask next question. 

• A20T RF Input Amplifier in Test Set (paragraph 6-22) 

• A9T Transfer Switch in Test Set (paragraph 6-14) 

• A6T PCB in Test Set (paragraph 6-9) 

• A5T PCB in Test Set (paragraph 6-8) 

• A21T Port 1 L.O. Amplifier in Test Set (paragraph 6-24) 

• AUT L.O. 1 Power Splitter in Test Set (paragraph 6-25) 

• A24T Source Lock/LRL module in Test Set (paragraph 6-20) 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 

NO: Replace next item. or call customer service after last item. 
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Table 4-31. Error MtiJsage 301 -DE(or System With MadeI3635B Test Set When Port 2 Moduk is a 364() (lof2) 

ERROR MESSAGE 301 -DE 

Step 1. Check for presence ofsignal in both forward and reverse directions. 

• If failure occurs in both directions, go to next step. 

• If failure occurs in only one direction, go to step 3. 

Step 2. Replace the items below in the order listed. After each replacement, ask next question. 

• A20T RF Input Amplifier in Test Set (paragraph 6·22) 

• A9T Transfer Switch in Test Set (paragraph 6-14) 

• A6T PCB in Test Set (paragraph 6-9) 

• A5T PCB in Test Set (paragraph 6-7) 

• AllT L.O. 1 Power Splitter in Test Set (paragraph 6-24) 

• A24T Source LocklLRL module in Test Set (paragraph 6-20) 

QUESTION: Is elTOr message gone? 

YEs: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 

Step 3. Swap Port 1 and Port 2 364XB Modules. 

QUESTION: Is error message gone? 


YEs: Problem is cleared. 


NO: Go to next question. 


QUESTION: Does failure occur in the opposite direction? 

YES: Replace defective module. 

NO: Go to next step. 
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Table 4-31. Error Message 3(Jl -DE for Symm With ModeI3635B Test Set When Port 2 Module is a364(J (2 o(2) 

Step 4. Replace the items below in the order listed. After each replacement, ask next question. 

• A9T Transfer Switch in Test Set (paragraph 6-14) 

• A6T PCB in Test Set (paragraph 6-9) 

• AUT PCB in Test Set (paragraph 6·7) 

• AllTL.O. 1 Power Splitter in Test Set (paragraph 6·25) 

• A24T Source LockILRL module in Test Set (paragraph 6·20) 

QUESTION: Is error message gone? 

YEs: Problem is cleared. 


NO: Replace next item, or call customer service after last item. 


-
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5-1 INTRODlJCTlON 

5-2 REPLACEABLE 
SlJBASSEMBLIES 

ChapterS 
360BVNA 
Information 

This chapter describes the Model 360B Vector Network Analyzer 
(VNA). The information is organized as follows: 

D 	 VNA Description. Provides an overall description and a block 
diagram of the VNA 

D 	 Assembly [)escripti.ons. Provides descriptions and block diagrams for 
the VNAmajor printed circuit boards (PCBs). 

D 	 Remove and Replace. Provides removal and replacement procedures 
for the major assemblies. 

WILTRON maintains a module exchange program for selected VNA 
modules. Ifa malfunction occurs in one of these modules, it can be ex
changed. Upon request and typically within 24 hours, WILTRON or an 
AnrltsulWiltron Service Center will ship an exchange module. The cus
tomer has 30 days in which to return the defective item. All exchange 
parts are warranted for 90 days from the date of shipment or for the 
balance of the original-part warranty-whichever is longer. 

Alisting ofexchangeable subassemblies is provided in Chapter 1, 
Table 1·2. 

360BMM 	 5-3 




VNA 360BVNA 

DESCRIPTION INFORMATION 


5·8 VNA DESCRIPTION The 300B VNA unit provides the control and display function for the 
system. Its front panel controls provide menu selections for test func
tions, test parameters, measurement enhancements, and frequencies. 
It sends frequency information to the signal source over a dedicated 
system (GPIB) bus. A large color screen displays test parameters, sys
tem status information, and measurement data. The VNA also supplies 
hard copy printouts to a printer or plotter. Figure 5-1, page 5-6, shows 
the assembly layout. Figure 5-2, page 5-7, is a block diagram of the 
VNA and test set. 

As shown in Figure 5-2, the phase-locked output of the signal source 
feeds its RF energy to the A13T Transfer Switch in the test set. This 
switch, which is also a signal splitter, provides two functions. It en
sures that the RF signal is applied to both the test and rererence chan
nels and it supplies RF out to the DOT for forward or reverse measure
ments. 

In the forward direction the Al3T Transfer Switch passes the RF sig
nal to Port 1, via a directional coupler. This coupler is sensitive to the 
power that reflects into the port while it rejects the power that is trans
mitted from the port. This reflected signal (TA) is measured and 
ratioed with the incident, or reference, signal (RA) and establishes the 
ratio ofTAIRA. This is the basic forward reflection S-parameter, S11. 
The power that exits Port 1 passes through the nUT and into Port 2; 
there it is coupled into the Samplers as TE. The signal-level relation
ship ofTBIRAis the basic forward transmission S-parameter, S21. 
Similarly, when A13T is in the reverse position, the microwave energy 
passes to Port 2 and sets up signal-level relationships that go on to 
define 812 (TBiRB) and 822 (TAlRB), which are the reverse reflection 
and transmission terms. 

The signals RA, RB, TA, and TE are down converted by mixers in the 
sampler to 89 MHz and then by mixers in the buffer amplifiers to 
2.25 MHz. Though changed to a lower frequency in this and succeeding 
frequency conversions, all magnitude and phase relationships of the 
input signals remain they were at the camer frequency. The A24 
Source LockILRL module multiplexes the Test A and Reference AlB sig
nals to the channel amplifiers and source lock PCB in the VNA. The 
Test B signal goes directly to the AIT channel amplifier. 

At the output of the three channel amplifiers, the signal is down con
verted a third time to 83-113 kHz and applied to theA7,AS, andA9 
PCBs in the VNA. Here, in the A7 - A9 PCB "Sync Det," the 
83-li3 kHz signals are converted to dc real and imaginary components. 
The sample-and-hold and multiplexer circuits in the PCBs route these 
signals to the AID converter for conversion to digital signals. 
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The magnitude vector coming from the detectors is represented by the 
vector sum of the real and imaginary components. The phase is repre
sented by the arctangent of the imaginary divided by the real com
ponents. 'Th reconstruct the S-parameter, the digital processing section 
computes the appropriate signal ratios. 

The digital processing section consists ofthree 8088-based microproces
sor systems: 

D Human InterfacelDisplay Processor (Main #2) 

D Vector Processor (Main #1) 

D I/O Processor 

110 Processor The I/O processor controls the signal source and plot
ter via a dedicated GPIB. It controls the test set via 
a dedicated digital bus. It also controls all analog cir
cuits and processes and corrects the data from the 
AID converter. 

Vector Proces
sor (Main Ill) 

The vector processor processes data received from 
the I/O processor via FIFO (fIrSt-in, first-out) 
registers. This includes the ratioingofthe transmis
sionlrellection variables to calculate the S
parameters, along with the necessary error 
correction. Additionally, this processor provides ac
curacy enhancements and controls the operation of 
the 8.5-inch diskette drive. 

Human Inter
face Proces
sor (Maln #2) 

The human interface processor controls the interac
tion with the front panel, the external GPIB, and the 
parallel printer. It gives command and pixel address
ing to the graphics control processor to create the 
various display functions and menus. Additionally, it 
is responsible for controlling the ca1lbration sequenc
ing, data formatting, frequency selection coordinate 
conversion, and scaling. 

Graphics 
Control 
Processor 

The graphics control processor receives commands 
and data from the human interface processor. It for
mats the data it receives. And it outputs the display 
information to the color monitor. 
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A16Test Set 110 PCB 

A14 Power Supply Control PCB ASSy. 

A 15 Power Supply Converter PCB 

A18 Power Supply M01.herlooord ~ 

360B Fron! Panel ASSy. 
(includes Disk Drive) 

A7 Sync. Detector A 
PCBAssy. 

AS CaU3rd L.O. 
PCBASSy. 

A13 Main 1 Processor PCB ASS)'. 

A12 Main 2 Processor PCB Assy. 

All UOVGA Processor PCB Assy. 

Al0 Blanking/Sync. PCBASSy.

I AS Source LOCk PCB Assy. 

A2 L.O. 2 Phase lock PCB Assy. 

A9 Sync. Detector R PCB ASSy. 

AS 10 MHz Reference PCB Assy. 

A8 Sync. Detector B PCB Assy. 

As AID Converter PCB ASSy. 

A1 L.O. 1 Phase Lock PCB Assy. 

Figure 5·1 36GB VNAAssembly Locat.ioru; 
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5·4 A1 LO 1PHASE LOCK PCB 
CIRCUIT DESCRIPTION 

The Al Phase Lock PCB (Figure 5-3) is the phase-lock circuit for the 
first local oscillator (LO!), which is located on the A5T board in the 
test set. 

The input signal from the L01 board goes through a divide by M 
divider. M is a programmable value between 714.0 and 1073.9. The out
put of the divider then passes to a phase/frequency comparator (t). The 
phase/frequency comparator compares this signal with a reference fre
quency of500 kHz. A divide by 20 divider (+20) divides a 10 MHz refer
ence signal to derive the 500 kHz. A summing amplifier a:) sets the 
gain of the phase/frequency detector. The summing amplifier compares 
a dc reference voltage with the level of the Vt DET signal. The V, DET 
level is proportional to the frequency ofthe LO 1 signal. 

A second output from the phase/frequency detector goes to a lock detec
tor. The lock detector informs the I/O processor whether or not phase
lock has occurred. 

If the frequency ofLO1 is too low, a negative signal passes to the loop 
filter, this causes a corresponding positive output of the filter that sig
nals the LO to increase the frequency. 

If the frequency of the LO is too high, a positive signal passes to the 
loop filter, this causes a corresponding negative output of the filter that 
signals the LO to decrease the frequency. 

The output of the loop filter has a 50 kHz notch filter to filter out the 
fractional N sidebands produced in the +M divider. 

A Level Detector circuit determines if the input LO signal is of ade
quate amplitude. The level detector then provides a status bit to the 
I/O processor. 

The LOCK and LEVEL signals drive the STATUS line. If either of 
these signals are low the status output is set low. The I/O processor 
monitors this line, ifit senses a low signal, it displays a 301: LOCK 
FAILURE error message. It also sends a message to the Main 1 Proces
sor and uses the most recent valid data. 
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V!jJDETECT ... .2 
VTO 

f 
10MHz 

/<11-----1 +20 1+-- REFERENCE INCf r I~+M -...~" 

FREQUENCYIPHASE 
LOCK LEVELDETECTOR 

DETECTOR TO VO PROCESSOR 

TOVTO#1 
FREQUENCY 
CONTROL 

I LEVEL 
L----1.~ DETECTOR 

Figure 5-11. AI LO I Phase Lock PCB Block Diagram 
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5-5 A2 LO 2 PHASE LOCK 
PCB CIRCUIT 
DESCRIPTION 

The Al PCB and the A2 PCB are operationally similar. The only func
tional difference is the ability to disable the phase lock circuit when 
using a synthesizer. When the 360 powers up, it checks to see if a syn
thesizer is installed. If so, the A2PCB phase lock is disabled. When the 
A2 PCB is disabled, the AS Source Lock PCB phase-locks the syn
thesizer. 

The A2 LO 2 Phase Lock PCB (Figure 5-4) is the phase lock circuit for 
the second local oscillator (1,02) located on the A4T PCB in the test set. 
This circuit phase locks the L02 oscillator. 

The input signal from the A4T PCB goes through a divide by K divider. 
K is programmable between 196.0 and 544.5. The output of the divider 
then passes to a phase!frequency comparator (<jJ). The phase/frequency 
comparator compares this signal with a reference frequency of 
500 kHz. A divide by 20 divider (+20) divides a 10 MHz reference signal 
to derive the 500 kHz. A summing amplifier CD sets the gain of the fre
quency/phase detector. The summing amplifier compares a de refer
ence voltage with the level of the V<jJ DET signal. The V'll DET is propor
tional to the frequency of the L02 signal. 

A second output from the phase/frequency detector goes to a lock detec
tor. The lock detector informs the 110 processor whether or not phase
lock is established. 

If the frequency ofL02 is too low, a negative signal passes to the loop 
filter, this causes a corresponding positive output of the filter that sig
nals the LO to increase the frequency. 

If the frequency of the LO is too high, a positive signal passes to the 
loop filter. This causes a corresponding negative output of the filter 
that signals the 1,0 to decrease the frequency. 

The output of the loop filter has a 50 kHz notch filter to filter out the 
fractional N sidebands produced in the +K divider 

A Level Detector circuit determines if the input LO signal is of ade
quate amplitude. The level detector then provides a status bit to the 
110 processor indicating if the level is adequate or not. 

The LOCK and LEVEL signals drive the STATUS line. Ifeither of 
these signals are low the status output is set low. The 110 processor 
monitors this line, ifit sense a low signal, it displays a 30l:LOCK 
FAILURE on the CRT. It also sends a message to the Main 1 Processor 
and uses the most recent valid data. 
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IN 

LOCK LEVEL 
DETECTOR TO VO PROCESSOR 

LEVEL 
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TOVT02 
.............. FREQUENCY 

CONTROL 

Figure 5-4. A2 LO 2 Phase Lock PCB Block Diagrum 
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5-6 A3CAU3rdLOPCB The A8 CAU3rd LO PCB (Figure 5-5) has two modes of operation. One 
CIRCUIT DESCRIPTION is the CAL mode, the other is the L03 mode. 

L03Mock 

CAL Mock 

In this mode the circuit is a phase-locked 2.333 MHz 
local oscillator. Two signals are input to the phase 
comparator (~). One signal is taken from the 10 MHz 
reference signal. The reference signal is divided by 
the + 15 circuit. The other signal is derived from the 
9.33 MHz signal generated on the A8 PCB. This sig
nal is divided by 14 (+14) to derive a 666 kHz signal. 
The phase comparator performs two major functions: 

o 	It supplies the error amplifier with a voltage 
proportional to the phase difference between 
the L03 signal and the reference signal. The 
error amplifier then controls the input to the 
9.33 MHz VCO to adjust to the proper phase. 

o 	The phase detector provides the lock detector 
with a voltage level indicating whether or not 
the circuit is phase-locked. The lock detector 
then provides the appropriate level on the 
2.333 MHz OK bit. This bit is then read by the 
I/O processor. 

In CAL mode the divide-by-120 divider (+120) 
divides the 10 MHz reference signal. This produces 
an 83 1/3 kHz output. The I/O processor sends 
incremental data to the divide-by-120 divider. The 
output of this divider drives a sine look-up ROM. 
The output of this circuit is input to the 8-bit D/A 
converter. The output of the D/A converter is the ap
proximation of an 83 1/3 kHz sinewave. The 100 kHz 
lowpass filter filters out the sidebands that the D/A 
converter generates. The 83 1/3 kHz sinusoidal sig
nal is then applied to the IF amplifiers during CAL 
mode. 
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Figure 5-5. A3 CAL 3rd LO PCB Blt>ck Diagram 
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5-7 A4 AID CONVERTER PCB The A4 AID Converter PCB (Figure 5·6) has two modes of operation, 
CIRCUIT DESCRIPTION calibration and normal. (A calibrate cycle is completed approximately 

every three minutes to guarantee absolute accuracy.) The A4 PCB per· 
forms a 19-bit analog to digital conversion. The input range of the over
all circuit is -5V to +5V. The linearity of the circuit is better than 
1 part in 216. The following paragraphs describe the circuit operation 
in normal and cal modes. 

Normal 	 Input signals are multiplexed into the AID circuit by 
Mode 	 an analog multiplexer. Six of these signals are vol

tages corresponding to the real and imaginary com
ponents of the Test A, Thst B, and Reference 
channels. The other three are used during the 
calibration cycle. 

Two AID converters combine to provide 19 bits of 
resolution. An 8-bit DIA converter, a summing 
amplifier, and a successive approximation register 
(SAR) combine to form an 8-bit AID converter. This 
AID converter provides the most significant eight 
bits of the 19-bit word. Upon completion of the 8·bit 
conversion, a ±1·bit residue exists at the output of 
the analog summing amplifier. A 64-gain amplifier 
amplif!l!s this signal then passes it to a 12-bit AID 
for conversion into the least significant twelve bits. 
The I/O processor then reads these two digital words 
and combines them into a single 19-bit word. The 
most significant bit ofthe 12-bit word and the least 
significant bit of the 8·bit word overlap to guarantee 
continuity. Hardware linearity is severely limited by 
the ± 1,2 ISB accuracy of the 8-bit DlAconverter. 
However, a software calibration algorithm measures 
the nonlinearity and mathematically compensates. 

The overall AID circuit has several functional modes. 
These include: 

o 	Eight-bit conversion only (most significant 
byte). 

o 	Twelve- bit conversion only (least significant 
byte). 

o Eight- bit followed by twelve bit (full 19 bits). 

5-14 	 360BMM 




TAr 

12 BIT 

sc 

12 BIT DlA 
CONVERTER 

(STEERING DAC' 

\ 

, 
FROM 

....____ 

360BVNA A4AJD CONVERTER PCB 

INFORMATION CIRCUIT DESCRIPTION 


12 BIT N2 OUTPUT 
:'""'1 TO 110 PROCESSOR 

12BfT 

12 BIT 

'- CC~ 

NlTO 
VO PROCESSOR 

va PROCESSOR CAL. INPUT 

Figure 5·6. A4 AID Converter PCB Block Diagram 
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A4 AID CONVERTER PCB 
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360BVNA 
INFORMATION 

AID Control 
Signals 

The start conversion signal (SC) controls when the 
conversion begins. The conversion complete signal 
(CC) indicates the conversion is completed. Depend
ing on the functional mode of operation, the steering 
circuit routes the SC signal to the appropriate AID 
converter and selects the appropriate CC signal. In 
the full 19-bit conversion mode, SC starts the 8·bit 
conversion. The 8-bit CC signal triggers a delay of 
10 ms, then triggers the start of the 12-bit AID con
version; 10 liS later, the CC signal indicates that the 
12-bit conversion is complete. 

Cal Mode Once every 3 minutes the VNA performs a calibra
tion cycle. During this cycle it measures and corrects 
errors or drifts that occur in the system. Two calibra
tions related to the AID circuits are: 

o Measurement of the 8 bit DINs bit weights to 
allow for software compensation ofany non
linear effects 

o Measurement of the voltage standards aliow
ing software compensation for gain and offset 
effects. 

The analog multiplexer selects the input channel 
connected to the steering DAC. This is summed with 
the output of the 8-bit DAC. The I/O processor ad
justs the steering DAC to keep the sum ofits output 
and the output of the 8-bit DlA within the acceptable 
range of the 12-bitAID's input. 

The VNA, using the I/O processor and 12-bit AID 
oonverter, measures the bit weights of the 8·bitDAC 
using the following procedure: 

o Sets the 8 bit DAC to 2N-1. 

o Adjusts the steering DAC's output. 

o Changes the 8 bit DAC's output to 2 N. 

o Measures the bit-weight difference 
[2N- (2N-l)]. 

o Compensates for the difference from ideal 
using software correction algorithms. This algo
rithm minimizes nonlinearities in the step 
sizes. -

5-16 360BMM 




360BVNA A4 AID CONVERTER PCB 

INFORMATION CIRCUIT DESCRIPTION 


The AID linearity is dramatically improved using the above algorithm. 
However, the performance of the 12 bit AID limits the overall circuit's 
stability and accuracy. Temperature and aging affect the performance 
of the 12 hit AID converter. This can result in gain and offset errors. 'lb 
compensate for these errors, the 36GB measures two reference voltages 
as part of the calibration cycle. These two voltages provide information 
that allows for software correction of the gain and offset errors. 

360BMM 5-17 




A5 10 MHz REFERENCE PCB 360BVNA 

CIRCUITDESCRIPTION INFORMATION 


5·8 A5 10 MHz REFERENCE 

PCSCIRCUIT 

DESCRIPTION 


The A5 10 MHz Reference PCB (Figure 5-7) generates the system 
reference signal. The 10 MHz reference signal can come from either of 
two sources: 

o 	The EXT 10 MHz REF connector on the rear panel. This input is 
for using an external reference source. 

o 	The internal 10 MHz crystal oscillator in the 360B VNA. 

The presence detector monitors the EXT 10 MHz input. When the 
presence detector detects an external input signal, it sets a bit that 
informs the I/O processor ofthe external signal. It also switches the 
input to the EXT 10 MHz input. 

Regardless of the source, the 10 MHz sine wave then passes through a 
Schmidt trigger converting it to a square wave signal. 

The signal branches to two places, as shown below: 

o 	PCBs that require the 10 MHz reference signal. These include: 
AI, A2, AS, A6, A7, AS, A9, and AlO. 

o 	 12 MHz lowpass mter. This circuit filters theW MHz square-wave 
signal to a sine wave by removing the harmonics. The sinusoidal 
signal is then available on the rear panel 10MHz OUT connector. 

The level detectors are ANDed together to provide the I/O processor 
with a 10 MHz OK status bit. 
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Figure 5-7. AS 10 MHz Reference PCB Block Diagram 
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5-9 A6 SOURCE LOCK PCB 
CIRCUIT DESCRIPTION 

The A6 Source Lock PCB (Figure 5-8) provides source lock control. Its 
purpose is to phase-lock the source to the desired frequency and phase. 
A 10 MHz reference signal is divided to 1 MHz by a divide-by-10 cir
cuit. This signal is phase-compared with a 1 MHz signal from a 9 MHz 
internal VCO that has been divided by nine. Ifthe signals are in 
phase, the lock detect circuit sets a bit that relates this fact to the 1'0 
processor. 

The 9 MHz signal is also divided by 4. This results in a 2.25 MHz sig
nal. Two phases - zero and ninety degrees - of this 2.25 MHz square
wave signal are then supplied to the phase-detect and lock-detect 
mixers. 

The source-lock input is supplied to both of these mixers. The result of 
mixing produces the sums and differences of the signals. The sums, 
hannonics, and fWldamental frequencies are fIltered out of the lock 
detect mixer's output using a 3 MHz lowpass fIlter. When the frequen
cies are both 2.25 MHz, the difference is 0 Hz, or dc. The magnitude of 
the dc is proportional to the phase difference between the signals. 

Depending on the polarity input from the I/O Processor, the dc is then 
either inverted or not inverted. This level is then compared with a 
threshold voltage (VTH). Ifthe level is greater than the threshold volt
age, the output disables the search oscillator and signals the I/O proces
sor that the sweeper is phase-looked. If the level is not equal to the 
threshold voltage, the search oseillator will increase or decrease the 
level resulting in a change in the FM phase lock level provided to the 
sweeper. This will change the output signal frequency. This process 
repeats itself Wltil the sweeper locka to the correct frequency and 
phase. 
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5-10 A7 SYNC DET "A" PCB 
CIRCUrr DESCRIPTION 

The A7 Sync Det •A" PCB is a synchronous detector circuit. The I/O 
processor sends a phase byte to the divide-by-120 circuit (+120). This 
byte addresses two look up tables. One produces the sine of the num
ber from the divider. The other produces the cosine of the number from 
the counter. 

Two multiplying D/Aconverters convert the outputs of the sine and 
cosine look-up ROMS to analog form. The multiplying D/Aperforms 
two functions-converting the digital signals to analog and producing 
sums and differences of the 83 113 kHz signals. 

Since the frequencies of the converted signals and the input from the 
IF are both 83 113 kHz, the sum is 166.66 kHz and the difference is 
oHz, or dc. The harmonics are filtered out with 100 kHz lowpass fil
ters. 

The outputs of the filters represent the sine and cosine functions and 
contain a de element that is proportional to the magnitude and phase 
of the signals.These de signals are then filtered out by the selection of 
the various bandpass filters (10 kHz, 1 kHz, and 100 Hz). 

The outputs are buffered and applied to a sample-and-hold circuit. The 
output of the sample and hold circuit represents the magnitude of the 
IF signal's real and imaginary components. 
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5-11 AB SYNC DET "B" PCB 
CIRCUIT DESCRIPTION 

The AS Sync Det "Do PCB (Figure 5-10) is a synchronous detector cir
cuit. The lIO processor sends a phase byte to the divide-by-120 counter 
(+120). This byte addresses two look up tables. One produces the sine 
ofthe number from the divider. The other produces the cosine of the 
number from the counter. Two multiplying D/A converters convert the 
outputs of the sine and cosine look-up ROMS to analog form. The multi
plying AID performs two functions, which are converting the digital sig
nals to analog form and producing sums and differences of the 83 113 
kHz signals. 

Since the frequencies of the converted signals and the input from the 
IF are both 83 113 kHz, the sum is 166.66 kHz and the di.ffurence is 
oHz, or dc. The harmonics are filtered out with 100 kHz lowpass fIl
ters. 

The outputs of the filters represent the sine and cosine functions and 
contain a de element that is proportional to the magnitude and phase 
of the signals. The de signals are then filtered out by the selection of 
the various bandpass fIlters (10 kHz, 1 kHz, and 100 Hz). 

The outputs are buffered and applied to a sample-and-hold circuit. The 
output of this circuit represents the magnitude of the IF signal's real 
and imaginary components.'-" 
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5-12 A9 SYNC DET "R" PCB 
CIRCUff DESCRIPTION 

The A9 Sync Det "R" PCB (Figure 5-11) is a synchronous detector cir
cuit. The 110 processor sends a phase byte to the divide-by-120 counter 
(+120). This byte addresses two look up tables. One produces the sine 
of the number from the divider. The other produces the cosine of the 
number from the counter. 

Two multiplying D/Aconverters convert the outputs of the sine and 
cosine look-up ROMS to analog form. The multiplying AID performs 
two functions, which are converting the digital signals to analog form 
and producing sums and differences of the 83 113 kHz signals. Since 
the frequencies of the converted signals and the input from the IF are 
both 83 113 kHz, the sum is 166.66 kHz and the difference is 0 Hz, or 
dc. 

The harmonics are filtered out with 100 kHz lowpass filters. The out
puts of the filters represent the sine and cosine functions and contain a 
de element that is proportional to the magnitude and phase of the sig
nals. These are then filtered out by the selection of the various 
bandpass filters (10 kHz, 1 kHz, and 100 Hz). 

The outputs are buffered and applied to a sample and hold circuit. The 
output ofthe sample and hold circuit represents the magnitude of the 
IF signal's real and imaginary components. 
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5-18 A10PSIlFPCB 
CIRCUIT DESCRIPTION 

The AlO PSilF PCB (Figure 5-12) is the external digital control board. 
This board has many functions including: 

o Power supply synchronization 

o IF synchronization 

o Pulse catching ofexternal digital control pulses 

o Serial number identification 

o ±10V external voltage generation 

The power supply synchronization consists of two clrcuits. A divide-by
45 divider reduces the 10 MHz reference signal to the necessary 
222 kHz signal required for power supply synchronization. A presence 
detector circuit informs the lIO processor that the 222 kHz signal is 
present. 

Similarly, the IF synchronization consists of two clrcuits. Adivide-by
120 divider reduces the 10 MHz reference signal frequency to the neces
sary 83 1/3 kHz required for synchronization. A presence detector in
forms the lIO processor of the presence ofthis signal. 

The pulse catching clrcuit performs three basic functions. It converts 
any external input pulses to the absolute value of the input pulse. This 
means that regardless of the polarity of the pulse it will be converted 
to the prnper polarity by the absolute value (ABS) circuit. 

A Sclunitt trigger cleans up the edges of this pulse. The pulse catching 
clrcuit stores the pulse until the I/O processor has time to read it. After 
the pulse is read, the microprocessor tells the lIO processor if more 
than one pulse has been received since the lIO processor last read the 
output of the catching clrcuit. This eliminates the need for synchroniza
tion between the external pulse generator and the lIO processor. Addi· 
tionally it frees the I/O processor from having to constantly poll the ex· 
ternal pulse input. 

The mainframe serial number ID is factory set and addresses a num
ber that is unique to each instrument. It is important to note that the 
switch bank should never be changed or application programs designed 
fur operation on the specific unit will not function. 

The ±10 volt output to the rear panel is provided for an analog output 
to the VNA. This voltage level is derived from a 12·bit D/A converter 
that converts a digital word from the lIO processor into the desired volt
age level out. 
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5-14 Af1 VO PROCESSOR 
PCB CIRCUIT 
OESCRIPTION 

The All I/O Processor PCB (Figure 5-13) controls the operation of the 
signal source and plotter through a dedicated GPIB interface bus. It 
controls the test set through a dedicated digital bus. This processor 
also controls all analog circuits and processes and corrects the data 
from the AID converter. 

The I/O processor is an 8088 microprocessor based system. It has 
128 K bytes of on-board RAM. A UPD7210C GPIB bus controller Ie 
controls the talker, listener, and controller functions of the GPIB. This 
IC combined with two bus transceiver lCs perform the necessary hand
shaking and interface to the GPIB bus. Two FIFOs interface to the A13 
PCB processor. One FIFO is responsible for storing data to be read 
from the A13 PCB, the other stores data that is to be sent to the A13 
PCB. In addition to the 128 K bytes of on-board RAM, 192 K bytes of 
RAM is dedicated as graphics memory. A UPD7220ADC graphics 
processor controls the interface to the CRT. All inputs and outputs to 
the I/O processor are buffered, this includes interface to the following: 

o Pixel Data to the CRT 

o A12Data 

o Mainframe Data 

o Test Set Control 

o 16 K bytes of EPROM for internal self·test and booting 
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5·15 A12MAIN2 
PROCESSOR PCB 
CIRCUIT DESCRIPTION 

The A12 Main 2 Processor PCB (Figure 5-14) is the human interface 
processor. It is one of three microprocessor based circuits. The human 
interface processor controls the interaction with the front panel, the ex
ternal GPIB bus, and the parallel printer. Additionally it gives com
mands to the graphics control processor to create the various display 
functions. 

The heart of the circuit is an 8088 microprocessor chip. An 8087 
numeric coprocessor complements the 8088 and performs the numeri
cal calculations. This greatly improves speed and frees the 8088 for 
other tasks. 

The 8088 addresses 1024 K (1 M byte) of volatile RAM and 32 Kofbat
tery-backed nonvolatile RAM. The interface to the GPIB is handled 
through a UPD 7210C dedlcated GPIB controller. 

An 8254 programmable timer generates interrupts on a 10-second in
terval. This allows fur update of a counter for real-time clock emula
tion. The read and write FIFOs carry information between the proces
sors on the All, A12, and A13 PCBs. 

Data can also be transferred to and from the All PCB (I/O Processor) 
using a buffer. 

16 K bytes of EPROM are provided for self-test and boot-up. 
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5-16 A13MAIN1 
PROCESSOR PCB 
CIRCUrr DESCRIPTION 

The A13 Main 1 Processor PCB (Figure 5-15) is the vector processor. It 
is also ealled the Main #1 processor. The vector processor processes 
data received from the I/O processor via the FIFO registers. This in
cludes the ratioing of the transmission/reflection variables to calculate 
the S-parameters and the necessary error correction and accuracy en
hancements. 

The Main #1 Processor has an 8088 microprocessor that works in con
junction with an 8087 numeric co-processor. An MC3201 floppy disk 
controller chip interfaces to the 3.5 inch floppy disk drive. The system 
has 512K of internal RAM. An 8259A generates interrupts for the disk 
drive and timer. 16 K bytes of EPROM are provided for self-test and 
boot-up. Time domain hardware (DSP and 32 K byte of static RAM) are 
also on this PCB. 
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5-17 	A14POWERSUPPLY The A14 Power Supply Control PCB (Figure 5-16) controls the power 
CONTROLPC8 supply. It has the following functions: 
CIRCUfT DESCRIPTION 

o 	Controlling the regulation of the switching power supply 

o 	Over-voltage protection 

o 	Over-temperature protection 

o 	 Over-current Protection 

o 	Line voltage level detection 

o 	Level translation for the video monitor 

The controlling element is the pulse width modulator (PWM). The duty
cycle of its output pulse directly controls output voltage. It has two out
puts that drive the power FETs on the A15 PCB. It has four inputs: 

o 	111 kHz reference signal. This signal is derived from the 222 kHz 
signal. A ...2 circuit divides this signal in half. 

o 	Shut Down. This input tells the PWM to shutdown the power 
supply. Three levels are OR'ed together to produce this output. 
They are the over-temperature, overvoltage, and regulation
detect. If any of these levels are high the shut-down level will be 
HIGH. 

o 	 +18VDC. This voltage starts the PWM. The 18V level comes from 
the rectified l8VAC winding of the 60 Hz transformer. It provides 
the PWM with the necessary startup voltage until the 18V dc out
put voltage stabilizes. The 18 Vac signal from the 60 Hz input 
transformer is also sensed by the Hi-Low Line Detector. This 
sends data to the I/O processor indicating the condition of the ac 
line voltage. 

o 	 V Control. This input controls the duty cycle of the PWM. The 
duty cycle of the PWM controls the on and off time of the power 
FETs on the A15 PCB. This controls the output voltage of the 
power supply regulator. 

The loop amplifier has a 5.3 Vdc reference voltage on the non-inverting 
input. The operational amplifier changes the output such that the volt
age on the inverting input matches that on the non-inverting input. 
This changes the input to the voltage-control pin of the PWM. The volt
age change causes a change in the PWM output duty-cycle. The duty
cycle change results. in a change of the regulated output voltage. 
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5·18 A15POWERSUPPLY 
CONVERTER PCB 
CIRCUrr DESCRIPTION 

The A15 Power Supply Converter PCB (Figure 5-17) is a dc-to-dc con
verter that converts ±165V from the A18 PCB to a variety of filtered de 
voltage levels. These f:tltered voltages are then regulated on the PCBs 
that use them. 

Two power MOSFETs drive the primary of transformer Tl. They are 
biased with a ±165V dc voltage. This gives adequate drive voltage to 
drive the primary of the transformer. The pulse-width modulated sig
nals from the A14 PCB turn the power MOSFETs on and off. 

The secondary circuits are typical power supply rectifier and filter cir· 
cuits. Each ofthem use the appropriate taps off the secondary ofTl. 
The drive signals to the power MOSFETs are approximately 111 kHz. 
This produces very high frequency, easily filtered ripple signals. 

A thermistor is physically mounted on the heat sink of the power 
MOSFETs. This provides feedback to the over-temperature detector cir
cuit on the A14 PCB. The over-temperature detector shuts the power 
supply down when the temperature crosses a pre-defined threshold. 

The PWM on A14 PCB performs the shutdown of the signals driving 
the power MOSFETs. The functional block diagram illustrates the 
waveforms at various points in the circuit. 
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5-19 A16 TESTSETVOPCB 
CIRCUfT DESCRIPTION 

5-20 A 17 SYSTEM 
MOTHERBOARD PCB 
CIRCUIT DESCRIPTION 

The Al6 Test Set I/O PCB (Figure 5-18) provides fused de voltages to 
the test set. The Al8 PCB supplies the raw dc voltages to the Al6 PCB. 

The voltage values are +av; ±lav; and ±27Y. Additionally the A16 PCB 
generates a timing strobe that synchronizes activities between the test 
set and the analyzer mainframe. 

This PCB also monitors the voltage levels of the dc power. These cir
cuits are called power detect circuits. 

The A17System Motherboard PCB acts as a conduit between all of the 
other PCBs in the system. Additionally it has circuitry that ensures 
the proper power-up sequence of the 3.5 inch diskette drive. 
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5-21 	 A18 POWER SUPPLY The Al8 Power Supply Motherboard PCB (Figure 5-19) the following 
MOTHERBOARD PCB functions: 
CIRCUrr DESCRIPTION 

o 	Provides power supply bus and connectors for the power supply 
PCBs. 

o 	Contains the rectifiers and filters for the ±l65 Vdc that biases 
the power MOSFETs on the A15 PCB. 

o 	Provides the interface to the rear-panel line fuse. 

o 	Provides interface to the rear-panelll0l220V line voltage selector. 

o 	Provides the step-down l8V start-up transformer. 

o 	Provides EM! filtering. 

o 	Regulates the monitor voltage from the A15 PC. 
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A19 FRONT PANEL, MAIN, PCB 360BVNA 

CIRCUIT DESCRIPTION INFORMATION 


5·22 A19 FRONT PANEL, The A19 Front Panel, Main, PCB (Figure 5-20) is the main front panel 
MAIN, PCB CIRCUIT circuit board. It contains the switch matrix of all front panel switches. 
DESCRIPTION It also has the front panel LEDs mounted on it, as well as the digital 

front panel knob. 

The information corning to and from the front panel interfaces to the 
A20PCB. 
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A20 FRONT PANEL CONTROL PCB 360BVNA 
CIRCUITDESCRIPTION INFORMATION 

5-28 A20 FRONT PANEL 
CONTROL PCB 
CIRCUrr OESCRIPTION 

A20 Front Panel Control PCB (Figure 5-21) is the digital front-panel 
control board. It contains all ofthe decode logic and key-scan circuitry 
fur the front panel switches and the digital rotary knob. 

Additionally it contains the necessary drivers and buffers for the 
beeper as well as all ofthe front-panel LEDs. 

An Intel 8279 acts as a key-scan decoder to decode the front-panel 
switches. 

5-46 360BMM 




360BVNA A20 FRONT PANEL CONTROL PCB 

INFORMATION CIRCUIT DESCRIPTION 


-+ SPIN KNOB n~ 0",
-+ DECODER r 

EN /8 

TO UP 
DOWNCNT 

COL 
COL 
COL 

v 

COL 
COL 
COL 
COL 
COL 

I 

v 

1 

v 

v 

t 
, 

! 

- r-
10F8 -i-

ROW 0-+---' 
ROW 1-+-
ROW 2-+--< 
ROW 3-+----< 
ROW 4-+----< 
ROW 5-+-
ROW 6 -;---',---< 

DECODER -l-

ROW7~ 

TO UP 
DOWNCKT 

FROM 
MAlN2 

PROCESSOR 
ADD 

-

-

-

0--

, 

INTEL 
8279 

EN 

-

-

TO MAIN 2 PROCESSOR DATA 

----l -
/8 JM-~~~;!(

/ DATA 
c-J'M- LED(3) 

8 

1 OF 20 
DECODER 

1 

---LED(19) 

S ADD -N>t.-L 
-

! 

I 
BEEPER 

a--{]:"'- D 
v 

C 

: 

TOA19 
FRONT 
PANEL 

TOA19 
FRONT PANEL 

UP SWITCH ----r7US;;,;~:;;:~;~;;~;;;EN:;-I---~RC~:~~~:-=-t 
DOWN SWITCH-------1_-=~~_t.----~C~O~L~7~=r 

Figure 5-21_ A20 Front Panel Control PCB Block Diagram 

360BMM 5-47/5-48 




360BVNA REMOVE AND REPLACE 

INFORMATION COVERS 


5-24 REMOVE AND This paragraph provides instructions for removing top, oottom, and 
REPLACE COVERS side covers. To replace covers, reverse the removal process. 

Procedure 'Ibp and Bottom Covers 

Step 1. On rear panel, loosen screws and remove 
the feet from the four corners. 

Step 2. Slide the top and bottom covers toward 
the rear and remove. 

Side Covers 

Step 1. Remove top and oottom covers. 

Step 2. Grasp rack·slide handle at front, and slide 
side panels to the rear and remove. 
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REMOVE AND REPLACE 360BVNA 

PRINTED CIRCUIT BOARDS INFORMATION 


5-25 	REMOVEAND This paragraph provides instructions for removing and replacing 
REPLACE PRINTED printed circuit ooards (PCBs). To replace PCBs, reverse the removal 
CIRCUrr BOARDS process. Refer to Figure 5-1, on page 5-6, for PCB locations. 

Preliminary Remove top cover (paragraph 5-24). 

Procedure A1 thru A10 PCBs 

Step 1. 	 Remove RF cables by pulling straight
away. 

Step 2. 	 Loosen the top-mounted, phillips-head 
retaining screws. 

Step 3. 	 Grasp handle and pull PCB up and out of 
card cage. 

CAVTION 

All thru A1S, and A21 PCBsAll ofthe PCBs contain static
sensitive components. Refer to 

Step 1. 	 Slide retaining clasp on each ofeightFigure 1·2, page 1-10, for 
cover latces toward center and removeprecautionary instructions. 
cover.Failure to follow these instruc

tions may result in damage to 
Step 2. 	 Lift up on edge tabs and remove PCB the PCB. 

from motherboard connector. 

A14PCB 

Step 1. 	 Unsnap retaining clip on A14P2 housing 
and disconnect ribbon cable connector. 

Step 2. 	 Lift up on edge tabs and remove PCB 
from motherooard connector. 

A10PCB 

Step 1. 	 Remove 10 screws, lock washers, and flat
washer, and remove cover. 

Step 2. 	 Lift up on edge tabs and remove PCB 
from motherooard connector. 

A16PCB 

Lift up on edge tabs and remove PCB from mother
bQard connector. 
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360BVNA REMOVE AND REPLACE 

INFORMATION FRONT PANEL AND DISK DRIVE ASSEMBLY 


5-26 REMOVE AND This paragraph provides instructions for removing and replacing the 
REPLACE FRONT front panel and disk drive assembly. 'Ib replace the assembly, reverse 
PANEL AND DISK the removal process. 
DRIVEASSEMBLY 

Preliminary Remove top, bottom, and side covers (paragraph 5
24). 

Procedure Step 1. 	 Remove four screws (1), flat washers (2), 
and lockwashers (3) from right side. 

Step 2. 	 Remove two screws (4), flat washers (5), 
and lockwashers (6) from left side. 

Step 3. 	 Remove three screws (7) from the inside 
of top casting (not shown). 

Step 4. 	 Remove two screws (8) from the inside of 
the bottom casting. 

Step 5. 	 Slide the front panel out from the front. 

5 4 

2 
4 PLCS. 
I 

fPLCS, / 

I 

, 
I 

3 
4 PLCS. 

7 
3 PlCS. 

FRONT CASTING 8 
2 PLCS. 
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REMOVE AND REPLACE 360BVNA 

COLOR DISPLAY VGA ASSEMBLY INFORMATION 


5·27 REMOVE AND This paragraph prI)\ides instructions for removing and replacing the 
REPLACE COLOR color display VGA assembly. To replace the assemblY, reverse the 
D/SPLAYVGA removal process. 
ASSEMBLY 

Preliminary Remove top, bottom, and side covers (paragraph 5· 
24). 

Procedure Step 1. 	 Remove the following connectors from the 
color display housing and PCB mounted 
on its rear. 

o 3 ea ribbon cable connectors from PCB. 

Olea 4-pin molex connector from right 
side of housing. 

Olea 2'pin molex connector from left 
side of housing. 

1:1 1 ea line-power plug from housing. 

NOTE 
Loosing the thrumbscrews and pulling 
the PCB away from the housing will 
facilitate removing the cables. 

Step 2. 	 Remove four bolts from the underside of 
the chassis. 

Step 3. 	 Lift the color display housing out through 
the top of the analyzer. 

NOTE 
You do not have to remove the front 
panel. 
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6-1 INTRODUCTION 

6·2 REPLACEABLE 
SUBASSEMBLIES 

Chapter 6 
36XXA Test Sets, 
General Information 

This chapter provides general information for the test sets. It also in
cludes remove and replace procedure for test set assemblies. 

WILTRON maintains a module exchange program for selected signal 
source modules. If a malfunction occurs in one of these modules, it can 
be exchanged. Upon request and typically within 24 hours, WILTRON 
or an AnritsuIWiltron Service Center will ship an exchange module. 
The customer has 30 days in which to return the defective item. All ex
change parts are warranted for 90 days from the date of shipment or 
for the balance of the original-part warranty-whichever is longer. 

A listing of exchangeable subassemblies is provided in Chapter 1, 
Table 1-2. 
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OVERALL 36XXA TEST SETS 

CIRCUIT DESCRIPTION GENERAL INFORMATION 


6-3 OVERALL CIRCUIT An overall functional description of the test set is given below. This 
OESCRIPTION description is organized into a general description of the test set and 

operation of the test set within the system. 

General 

System 
Operatum 

The test set contains the measurement components 
for the 360B VNA system. The test set, under direct 
control of the VNA, performs the following: 

o 	Stimulus signal routing from the signal source 
to a device-under-test (DUT) through one of the 
test ports (Port 1 or Port 2). 

o 	Signal separation and down conversion of the 
incident, reflected, and transmitted signals at 
Ports 1 and 2 into four IF signals (Test A, Refer
ence A, Test B, and Reference B). 

o 	Amplification of the IF signals. 

There are test sets available that allow vector meas
urements for different applications. The test set 
types include active and passive device test sets with 
automatic signal reversing, frequency conversion 
test sets, and a millimeter-wave test set. Most test 
set types include multiple models covering differing 
frequency ranges from 10 MHz to 60 GHz. The mil
limeter-wave test set provides frequency coverage 
from 33 to 110 GHz in four waveguide bands (Q, U, 
V, and W). 

During a typical measurement, the microwave sig
nal source, under direct control of the VNA, outputs 
an RF signal to the test set to provide stimulus to 
the DUT. The system signal source is phase-locked 
with the VNA's internal 10 MHz crystal oscillator. 
An external 10 MHz frequency standard may be sub
stituted for the system's internal 10 MHz oscillator 
for maximum attainable frequency accuracy. 

In the test set, the stimulus signal is sent to the 
DUT through one of the test set test ports (Port 1 or 
Port 2). When there is any impedance mismatch be
tween the test port and the DUT input port, some of 
the signal incident at the DUT input port is reflected 
back to the test set and some travels into the DUT. 
In the case of two port DUTs - those having an 
input and output port - the portion of the stimulus 
signal that travels through the DUT goes to the 
second test port for measurement. 
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36XXA TEST SETS OVERALL 

GENERAL INFORMATION CIRCUIT DESCRIPTION 


In addition to stimulus-signal routing from the sig
nal source to the DDT, the test set also serves as the 
front end of the VNA receiver. 

Within the test set there are signal separation and 
down conversion devices that separate and down con
vert the incident, reflected, and transmitted signals 
at Port 1 and Port 2 into four distinct intermediate 
frequency (IF) signals. The incident signals are fed 
to Reference Channels A and B and the reflected or 
transmitted signals are fed to 'Thst Channels A and 
B. 

Heterodyoe frequency conversion is used to improve 
upon the inherent limitations in broadband diode 
detectors. It also provides significant improvement 
in dyoamic range, hannonic rejection, and sen
sitivity. 

Each ofthe four IF signals carries embedded mag
nitude and phase information relative to a reference 
signal. Down conversion does not affect the mag
nitude and phase relationship, only the frequency is 
changed. The IF signals go to selection switches in 
the test set. These switches determine the following: 

o 	 Which signals are sent to the test set IF 

amplifiers and then on to the syochronous 

detectors of the VNA. 


o 	 Which reference signal will be used for phase
locking the system signal source. 

The VNA souree lock circuitry compares the selected 
reference signal frequency and phase to that ofa sig
nal derived from the 10 MHz crystal oscillator in the 
VNA. Ifthe system is not properly phase-locked, a 
correction voltage is generated that drives the 
FM 0 LOCK input to the system signal source. This 
signal forces the source to lock to the correct frequen
cy and phase. 

Additional signal processing is implemented within 
the VNA. The magnitude and phase information em
bedded on the analog IF signals is first detected; 
then it is converted to digital data. 

The VNA processors - controlled by fllIDware 
coupled with downloadable software - manipulate 
this digital data according to theoretical modelling 
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OVERALL 36XXA TEST SETS 

CIRCUITDESCRIPTION GENERAL INFORMATION 


techniques. Short-term system errors are normal
ized and digital compensation is generated and ap
plied. The resultant S-parameter data that 
characterizes the DUT is then 

o 	presented on the VNAcolor display, 

o 	output to a printer or plotter, or 

o 	routed to the rear panel (external) GPIB inter
face. 
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36XXA TEST SETS TEST SET SIGNAL 

GENERAL INFORMATION DESCRIPTION 


6·4 TEST SET SIGNAL 
DESCRIPTIONS 

All test sets use the same signal designations. The follov.ing is a 
description of the test set signals, their derivation, and their relation
ships. To aid understanding, use the overall block diagram for your 
model of test set-Figures 7-3 or 7-4 (in Chapter 7), Figure 8-1 (in 
Chapter 8), or Figure 9-2 (in Chapter 9) - while reading the following 
discussion. 

The test sets have two front panel poris that are used for connection to 
the DUT. They are designated Port 1 and Port 2. When the DUT 
stimulus signal originates at Port 1, an LED next to that pori lights. 
This indicates a measurement in the forward direction. When the DUT 
stimulus signal originates at Port 2, an LED next to that port lights. 
Conversely, this indicates a measurement in the reverse direction. 

The VNA controlled switching of the stimulus signal between Ports 1 
and 2 eliminates the need to physically reverse the DUT during the 
measurement process. This VNA system feature is referred to as fully
reversing. 

Within the test sets, signal separation and down conversion ofthe inci
dent, reflected, and transmitted signals at Ports 1 and 2 results in four 
IF signals. They are defmed as: 

o 	RA (Reference, Channel A) - this signal contains information 
about the stimulus signal in the forward direction (incident sig
nal) from Port 1 to the DUT. 

o 	TA (Test, Channel A:) - in the forward measurement mode, this 
signal contains information about the reflected signal from the 
DUT back to Port 1. In the reverse measurement mode, this sig
nal contains information about the transmitted signal from the 
DUT to PORT 1. 

o 	RB (Reference, Channel B) - this signal contains information 
about the stimulus signal in the reverse direction (incident sig
nal) from Port 2 to the DUT. 

o 	TB (Test, Channel B) - in the forward measurement mode, this 
signal contains information about the transmitted signal from 
the DUT to Port 2. In the reverse measurement mode, this signal 
contains information about the reflected signal from the DUT 
back to Port 2. 

The four IF signals msintain these channel definitions as they are 
down-converted to the second IF while passing through the A8T and 
AlOT Buffer Amplifiers. Before processing by the AlT, A2T, and A3T IF 
Amplifiers, the desired relationship ofChannels A, B, and R is estab
lished by the selection switches in the A24T Source Lock/Reference 
Select assembly, as is the choice of source lock signal. 
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TEST SET SIGNAL 36XXA TEST SETS 

DESCRIPTION GENERAL INFORMATION 


The VNA's display menus are designed for use with all VNA test set 
models. Therefore, to accommodate those test sets that do not contain 
front-end signal separation devices, signal paths are designated by the 
names used in the definitions ofmulti-port devices. The VNA menus 
for test ports are: 

o 	al - nonnally equivalent to RA (depending on the configuration 
selected via menu control) 

o 	az - nonnally equivalent to RB (depending on the configuration 
selected via menu control) 

o 	bi - nonnally equivalent to TA (depending on the configuration 
selected via menu control) 

o 	bz - equivalent to TIl. 

The VNA system mathematically compares the relative magnitude and 
phase changes between the reference and test channels to derive the 
S-parameters used to characterize a DUT. Table 6-1 shows the relation
ship between the multi-port device defiuitions and the VNA system 
measurement channels in deriving the S-parameters. (Do not confuse 
the four measurement channels with the four display channels, CHI 
thru CH4, selected by the push buttons at the right of the VNAdisplay.) 

n.ble 6-1. S-parameter De{initir:ms 

SPars_r I 
Multi-Port Device 
Definitlon Ratio 

VNA Measwement 
Channel Ratio 

Measurement 
Definition 

811 
.Ql 
al' 

TA 
TB 

FolWard 
Reflection 

812 
bl 
a2' 

TA 
RB 

Reverse 
Transmission 

821 
b2 
al' 

TB 
RA 

FolWard 
Transmission 

822 
b2 
a2 

TB 
RB 

Reverse 
Reflection 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION PROCEDURES 


6-5 	 REMOVE AND REPLACE 
PROCEDURES 

6-6 	 REMOVE AND REPLACE 
COVERS 

Procedures for removing and replacing subassemblies listed in Table 1
2 are provide in subsequent paragraphs. 

This paragraph provides instructions for removing top, bottom, and 
side covers. To replace covers, reverse the removal process. 

Procedure 1bp and Bottom Covers 

Step 1. On rear panel, loosen screws and remove 
the feet from the four corners. 

Step 2. Slide the top and bottom covers toward 
the rear and remove. 

Side Covers 

Step 1. Remove top and bottom covers. 

Step 2. Grasp rack -slide handle at front, and slide 
side panels to the rear and remove. 
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REMOVE AND REPLACE 36XXA TEST SETS 

A1TTHRUA5TPCBS GENERAL INFORMATION 


6-7 REMOVE AND REPLACE 
A1T THRU A5T PCBS 

CAUTION 

All of the referenced PCBs con
tain static-sensitive com
ponents. Refer to Figure 1-2, 
page 1-10, for precautionary 
instructions. Failure to follow 
these instructions may result 
in damage to the PCB. 

This paragraph describes how to remove the AlT thru A5T PCBs. The 
A1T thruA4T procedures are applicable for all models; the A5T proce
dure applies to all except 3635B. 'Ib replace PCBs, reverse the removal 
process. 

NOTE 
Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com
ponent locations. 

Prelimirw;ry Remove all four system covers (paragraph 6-tl). 

Procedure Step 1. Loosen connector and remove attached 
coaxial cables. 

Step 2. Remove 14 screws and lockwashers from 
outer edges of cover plate. 

Step 3. Tug on cover plate handle to lift PCB 
straight up and out. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-pounds. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A5T PCB (3635B) 


6-8 REMOVE AND REPLACE 

A5T PC8 (36358) 


CAUTION 

All of the referenced PCBs con
tain static-sensitive COM

ponents. Refer to Figure 1·2, 
page 1-10, for precautionary 
instructions. Failure to follow 
these instructions may result 
in damage to the PCB. 

This paragraph describes how to remove the A5T Power Distribution 
PCB on Model 3635B. Th replace PCB, reverse the removal process. 

NOTE 
Refer to Figure 9-3 for PCB location. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step L 	 Disconnect the three cable assemblies con
nected to J1, J2, and J3. 

Step 2. 	 Remove 6 screws and pull PCB straight 
up and out. 

NOTE 
• 	 These screws are accessible 

through the bottom of the instru
ment - through holes in the 
A23T Motherboard. 

• 	 After replacing cables, torque 
connectors to 8 inch·pounds. 
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REMOVE AND REPLACE 36XXA TEST SETS 

A6TPCB GENERAL INFORMATION 


6·9 REMOVE AND REPLACE 
A6TPCB 

CAUTION 

The referenced PCB contains 
static-sensitive components. 
Refer to Figure 1-2, page 1-10, 
for precautionary instructions. 
Failure to follow these instruc
tions may result in damage to 
the PCB. 

6·10 REMOVE AND 
REPLACE A7TOR A27T 
PCB 

This paragraph describes how to remove the A6T Power Distribution 
PCB. 'Ib replace PCB, reverse the removal process. 

NOTE 
Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com
ponent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. Loosen thumbscrew, located in the middle
top of the PCB, by turning it counterclock
wise. 

Step 2. Lift up on the the two edge tabs and pull 
PCB straight up and out. 

This paragraph describes how to remove the A 7T Attenuator Driver 
PCB or A27T Amplifier SwitchIDriver PCB on Mode1362XA test sets. 
To replace PCB, reverse the removal process. 

NOTE 
Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Loosen thumbscrew, located in the middle
top of the PCB, by turning it counterclock
wise. 

Step 2. 	 Lift up on the the two edge tabs and pull 
PCB straight up and out. 

-
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION COMPENSATION CABLE ASSEMBLIES 


6-11 	 REMOVE AND This paragraph describes how to remove the compensation cable as
REPLACE semby on the Model36lOA. To replace this assembly, reverse the 
COMPENSATION removal process. 
CABLE ASSEMBUES 

NOTE 
Refer to Figure 7-1 for assembly location. 

PrelimiIULry Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Loosen four connectors, as described 
below: 

o AI4J2, connected to J2 on coupler. 

o AllJ2, connected to J2 on Sampler A. 

o A17Jl, connected to rear paneL 

o AI3J4, connected to transfer switch. 

Step 2. 	 Remove two screws,locliwashers, and flat 
washers and standoffs on either side of 
cable assemblies. 

Step 3. 	 Lift the two semi-rigid cables up and out. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-potmds. 
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REMOVE AND REPLACE A20T THRU A22T 36XXA TEST SETS 

ATTENUATORS AND A18TIA19T BIAS TEES GENERAL INFORMATION 


6-12 REMOVEAND This paragraph describes how to remove the A20, A21, and A22 At
REPLACE A20T THRU tenutor assemblies and A18T and A19T Bias Thes on Model 362XA 'Th 
A22TATTENUATORS replace the attenuator(s), reverse the removal process. 
ANDA18TIA19TBIAS 
TEES NOTE 

Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Loosen connectors and remove cables be
tween attenuator input (or bias tee input) 
and coupler/connector output. 

Step 2_ 	 Loosen connector and push cable back 
from attenuator output connector. 

Step 3. 	 Remove appropriate ribbon cable conne<:
torfromA7Jl, A7J2,or A7J3. 

Step 4. 	 Loosen connector and remove cables from 
top ofbias tee, if applicable. 

Step 5. 	 Remove two screws, lockwashers, and flat 
washers from bottom ofbracket. 

Step 6. 	 Lift attenuator and bracket straight up 
and out. 

Step 7. 	 If applicable, remove bias tee by loosening 
connector, then removing screw, lock
washer, and llatwasher. 

Step 8. 	 Remove remaining screw(s) and separate 
attenuator from bracket. 

NOTE 
After replacing cables, torque con
nectors to 8 inch·pounds. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A30TAND A31T TRIPLERS 


6-13 REMOVEAND This paragraph describes how to remove the A30T and A31T TripIer as· 
REPLACEA30TAND semblyon the Models 3612A, 3613A, 3615A, 3622A, 3623A, 3625A, 
A31T TRIPLERS and 363lA Test Sets. To replace the tripler(s), reverse the removal proc· 

ess. 

NOTE 
Refer to Figures 7·1, 7.2, or 8-2 (as applicable) for compo
nent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Loosen connectors and remove three ca
bles from connectors stated below: 

o Jl and J2 on Mux Coupler 

o RF IN on Amplifier. 

Step 2. 	 Remove black and white twisted-pair con
nector from motherboard. 

NOTE 
Remove black and white twisted· 
pair from cable clamps and ties as 
applicable. 

Step 3. 	 Remove two screws, lockwashers, and flat 
washers from bottom of bracket. 

Step 4. 	 Lift tripler assembly and bracket straight 
up and out. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-pounds. 
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6-14 REMOVE AND This paragraph describes how to remove the A13T (A9T on 3635B) 
REPLACE A 13T (A9TJ Transfer Switch-{)r, for models 3612A, 3613A, 3615A, 3622A, 3623A, 
TRANSFER SWITCH and 3625A; the A13T Transfer Switch, and A28/A29 Splitter Switch as

semblies. 'Ib replace the assemblies, reverse the removal process. 

NOTE 
Refer to Figures 7-1, 7-2, or 9-3 (as applicable) for compo
nent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Loosen connectors and remove cable from 
transfer switch (or transfer-SPDT 
switches on 3622A). 

Step 2. 	 Remove applicable twisted-wiring harness 
connector(s) from motherboard connec
tons). 

Step 3. 	 Remove two screws and lockwashers from 
bracket, and remove transfer switch as
sembly. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-pounds. 
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GENERAL INFORMATION A25TRF SPLITTER 


6-15 	 REMOVEANO This paragraph describes how to remove the A25T RF Splitter assemb
REPLACE A25TRF lyon Models 361Xl362X. 'lb replace the splitter, reverse the removal 
SPLITTER process. 

NOTE 
Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Loosen connectors at both ends of cables 
Wll thru W14. 

Step 2. 	 Remove two screws and lockwashers and 
lift cable-tie-bracket assembly up and out. 

Step 3. 	 Remove eight screws from Sampler AI 
Sampler B cover plate and lift plate up 
and out 

Step 4. 	 Loosen connector and remove RF splitter. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-pounds. 
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6-16 REMOVEAND 
REPLACE A8TAND/OR 
AtOTBUFFER 
AMPUF/ERS 

This paragraph describes how to remove the A8T and A10T Buffer 
Amplifier Assemblies. 1b replace the buffer amplifiers, reverse the 
removal process. 

NOTE 
Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com
ponent locations. 

Preliminary 	 Prepare for removing the buffer amplifiers as 
described below. 

Step 1. 


Step 2. 


Step 3. 

Step 4. 

Step Ii. 

Step 6. 

Remove the top cover (paragraph 6-5). 

Remove the compensation cable as
semblies, ifapplicable for your model 
(paragraph 6-11). 

Remove the attenuator assemblies if ap
plicable for your model (paragraph 6-12). 

Remove the tripler assemblies if ap
plicable for your model (paragraph 6-13). 

Remove the transfer switch or transfer 
switch/splitter, if applicable for your 
model (paragraph 6-14). 

Remove the RF splitter, if applicable for 
your model (paragraph 6-15). 

Procedure Remove the A8T and AlOT assemblies as described 
below. 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Remove all coaxial cable connectors. 

Remove two shielded-harness connectors 
from motherboard connectors. 

Remove three screws from the top of the 
ABT or A10T assembly. 

Slide the assembly out from under the 
support brackets, being careful not to 
damage the power supply feedthroughs. 

NOTE 
After replacing cables, torque con
nectors to S inch-pounds. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A12TPOWER AMPLIFIER 


6-17 REMOVE AND This paragraph describes how to remove the A12T Power Amplifier as
REPLACEA12T sembly. Th replace the power amplifer, reverse the removal process. 
POWER AMPLIFIER 

NOTE 
Refer to Figures 7-1, 7.2, 8·2. or 9-3 (as applicable) for cam
ponent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step L 	 Remove coaxial connectors from input and 
output connectors. 

Step 2. 	 Remove shielded-pair wiring harness 
from motherboard connector. 

Step 3. 	 Remove two hex-head screws, lock
washers. and flat washers from bracket. 

Step 4. 	 Slide power amplifer to rear and lift; up 
and out. 

NOTE 
After replacing cables, torque con· 
nectors to 8 inch-pounds. 
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REMOVE AND REPLACE A13T 36XXA TEST SETS 

AND Al7T INTERFACE ASSEMBUES GENERAL INFORMATION 


6·18 REMOVE AND This paragraph describes how to remove the Al3T and Al7T Front 
REPLACE A13TAND Panel Port Interface Assemblies on Model 3635B. To replace these as
A17T INTERFACE semblies, reverse the removal process. 
ASSEMBLIES 

NOTE 
Refer to Figure 9-3 for component locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Remove the appropriate cable harness 
plug from the A5T Power Distribution 
PCB at connector A5JI (for the AI3T) or 
connector A5J2 (for the AI7T). 

Step 2. 	 Remove the two semi-rigid coaxial cables 
at the rear oftheA13Tor Al7T assembly. 

Step 3. 	 Remove the two flexible coaxial cables at 
the rear ofthe A13T or AI7T assembly. 

Step 4. 	 Remove four screws and pull assemblies 
away from panel. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-pounds. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A16T POWER DIVIDER 


6-19 	 REMOVEANO This paragraph describes how to remove the Al6T Power Divider. 'lb 
REPLACE A 16T replace power divider, reverse the removal process. 
POWER DIVIDER 

NOTE 
Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com
ponent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Remove four coaxial cables from assembly 
top. 

Step 2. 	 Remove the four screws and lockwasher 
and lift power divider up and out. 

NOTE 
After replacing cables. torque con· 
nectors to 8 inch-pounds. 
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REMOVE AND REPLACE 36XXA TEST SETS 

A24TSOURCE LOCK ASSEMBLY GENERAL INFORMATION 


6-20 REMOVE AND This paragraph describes how to remove the A24T SOUTce LockILRL 
REPLACEA24T Assembly. Th replace this assembly, reverse the removal process. 
SOURCE LOCK 
ASSEMBLY NOTE 

Refer to Figures 7-1,7·2,8-2, or9-S (as applicable) for com
ponent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. 	 Remove the two shielded-cable harness 
connectors from mating connectors on 
motherboard. 

Step 2. 	 Remove six coaxial cables connected to the 
A24T assembly. 

Step 8. 	 Remove cable assemblies W18, W20, W22, 
and W40, to obtain unobstructed access. 

Step 4. 	 Remove six screws and lockwashers and 
lift asaembly up and out.. 

NOTE 
After replacing cables, torque con
nectors to 8 inch-pounds. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A14TIA15T COUPLER CONNECTORS 


6-21 REMOVE AND This paragraph describes how to remove the A14T and A15T 
REPLACE A14TIA15T Coupler/Connector Assemblies on Models 361X and 362X. To replace 
COUPLER these assemblies, reverse the removal process. 
CONNECTORS 

NOTE 
Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 

PreUminary Remove top cover (paragraph 6-6). 

Models 3610 and 3620 

Step L 	 Remove compensation cable assembly 
(3610) (paragraph 6-11). 

Step 2. 	 Remove the remaining cable from AI4T, 
the two cables that attach to A15T, and 
the cable that attaches to the RF IN con
nector. 

Step 3. 	 Remove large nuts from front side ofcon· 
nectors. 

Step 4. 	 Remove three hex-head screws and lock· 
washers from rear side ofconnectors. 

Step 5. 	 Remove the two screws, lockwashers, and 
flat washers that secure the couplers to 
the brackets. 

Step 6. 	 Remove the two screws, lockwashers, flat 
washers, and rubber grommets from the 
bottom of the brackets; remove the 
brackets. 

Step 7. 	 Slide the couplers back and lift up and 
away. 

Models 3611, 3621, 3612, and 3622 

Step 1. 	 Remove the two cables that attach to 
each coupler. 
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REMOVE AND REPLACE 36XXA TEST SETS 

A14TIA15T COUPLER CONNECTORS GENERAL INFORMATION 


Step 2. 

Steps. 

Step 4. 

Step 5. 

Remove large nuts from frontside of con· 
nectors. 

Remove three hex-head screws and lock
washers from rearside ofconnectors. 

Remove two screws, lockwashers, and flat 
washers that secures coupler to bracket. 

Rotate couplers to clear brackets and 
remove. 

6-22 REMOVEAND 
REPLACE A20T RF 
INPUT AMPLIFIER 
(MODEL 36358) 

This paragraph describes how to remove the A20T RF Input Amplifier 
on Model 3635B 'lest Set. 1b replace this assembly, reverse the removal 
process. 

NOTE 
Refer to Figure 6-1 for component locations. 

Preliminary 	 Remove top and side covers (paragraph 6-6). 

Procedure 	 Step 1. 

Step 2. 

Step 3. 

Step 4. 

Remove two RF cables. 

Remove the connector from A5J3, and free 
the black/white twisted-wire pair for 
removal. 

Tag wires red and black wires and 
desolder from pins. 

From side, remove four screws from brack
et and remove amplifier. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A20TRF INPUT AMPUFIER 


BRN 
+8V 

A11T 

GNO +6V 

VEL 
+6V 

BlK 
GND 

+6V 

TOA5J3 

Figure 6-1. RF CompoMnt Loeations, Madel 3635B 
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REMOVE AND REPLACE 36XXA TEST SETS 

A22T PORT2 LO AMPUFIER GENERAL INFORMATION 


6-23 	 REMOVEAND This paragraph describes how to remove the A22T Port 2 LO Amplifier 
REPLACE A22T PORT2 on Model 3635B Test Set. To replace this assembly, reverse the removal 
LO AMPLIFIER (MODEL process. 
3635B) 


NOTE 

Refer to Figure 6-1 for component locations. 

Preliminary Remove top cover (paragraph 6-6). 

Procedure Step 1. Remove two RF cables. 

Step 2. Tag and desolder five wires. 


Step 3. Remove four screws and remove amplifier. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION A21T PORT1 LO AMPUFIER 


6·24 	REMOVEAND This paragraph describes how to remove the A21 T Port 1 LO Amplifier 
REPLACE A21TPORT 1 on Model 3635B 'lest Set. 'lb replace this assembly. reverse the removal 
LOAMPLIFIER (MODEL process. 
3635B) 

NOTE 
Refer to Figure 6-1 for component locations. 

Preliminary Remove top cover (paragraph 6-6). 

Procedure Step 1. Remove two RF cables. 

Step 2. 	 Tag and desolder s.ix wires. 

Step 3. 	 Remove four screws and remove amplifier. 
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REMOVE AND REPLACE 36XXA TEST SETS 

A11T LO 1 POWER SPLITTER GENERAL INFORMATION 


6·25 	REMOVEAND This paragraph describes how to remove the AllT W 1 Power Splitter 
REPLACE A11TLO 1 on Model 3635B Test Set. To replace this assembly, reverse the removal 
POWER SPLITTER process. 
(MODEL 36358) 

NOTE 
Refer to Figure 6-1 for component locations. 

Preliminary Remove top cover (paragraph 6·6). 

Procedure Step I. Remove two RF cables. 

Step 2. 	 Remove connector from backside of l01 
INPUT connector. 

Step 3. 	 Remove splitter. 
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7·1 INTRODUCTION 

7-2 OVERALL FUNCTIONAL 
DESCRIPTION 

Table 7-1. That Set Models, Frequency 
Ranges, and Test Port Con1U!Ctor TYpes 

Model 

K Male Connector 

3610A Reversing 

Reversing 

V Male Connector 

3612A Reversing 

3613A Reversing 

3615A Reversing 

3622A Active Device 

3623A Active Device 

3625A Active Device 

Frequency 
Range 
(GHz) 

0.04-20 

0.04-40 

0.04-20 

0.04-40 

0.04 -60 

0.04 -65 

0.04 -SO 

0.04 -60 

0.04 -65 

0.04-50 

Chapter 7 
361XAI362XA Test Sets 
Information 

This chapter describes the series 361XA and 362XA Test Sets. It pro
vides an overall functional description and descriptions ofmajor PCB's, 
subassemblies, and RF deck assemblies for these units. 

Models 36 lOA through 3615Aare Reversing Test Sets, and Models 
3620A through 3625Aare Active Device Test Sets (Table 7-1). All mod
els contain the same basic circuitry and assemblies, and all provide 
automatic signal reversing. They differ only in that the Active Device 
Test Sets contain bias tees and additional step attenuators. The corre· 
sponding models of both series (361QAl362QA, 361~Al362Q.A, etc) 
cover the same frequency ranges. 

The models in each series are similar in construction and operation, 
but differ in frequency range. Table 7·1 lists the test set models, their 
frequency ranges, and their test port connector types. The major assem
bly locations for models 361OA, 361lA, 3620A, and 3621A are shown in 
Figure 7-1 (next page). Figure 7-2 shows the major assembly locations 
for models 3612A, 3613A, 3622A, and 3623A. 

Because oftheir similarities, the functional descriptions and block dia
grams have been combined for the test sets. Information that is unique 
to a particular test set model or series of models is noted both in the de
scriptions and on the block diagrams. 
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ASSEMBLY LOCATIONS, 361XA1362XA TEST SETS 

3610A111A AND 3620AI21A TEST SETS INFORMATION 


\ 
\ 
\ 

\ 

BIA$TEE' 

Figure 7·1. Location Diagram for 3610A{3611A and 3620A{3621A Major Assemblies 
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361XA1362XA TEST SETS ASSEMBLY LOCATIONS 

INFORMATION 3612A113A115A AND 3622A123A125A TEST SETS 


• Designated items am part of ~ 3622A12M!2.5A 
•• Oesignatedltem$ are parter ~ 3612A/13A/1SA 

~, Figure 1·2. 'Location Diagram for 3612A113A115A and 3622AI23A/25A Major Assemblie8 
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W1LTRON 
Part Number 

Description 

34YASO UniversaVGPC-7 

34YK50 UniversaVK Connector, 
Male 

34YV50B UniversaJIV Connector, 
Male 

34S550 UniversaVSSMA, Male 
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TEST PORT 
CONVERTERS 

361XA1362XA TEST SETS 
INFORMATION 

7-3 TEST PORT CONVERTERS Test port converters provide a convenient means of user reconfigura
tion of the test set's connector type. Table 7-2 contains a listing of test 
port converters available for the Models 3610AlIlA and Models 
3620Al2lA Test Sets. Table 7-3 provides a similar list for the Models 
3612A, 3613A, 3615A, 3622A, 3623A and 3625A Test Sets. 

Table 7-2_ 'lest Port Converters for 
361OA/3611A and 3620A/3621A 

WILTRON 
Description

Part Number 

NOTE 
Use wrench (WILTRON part number 01-202) for changing 
the test port converters listed in Tables 7-2 and 7-3. 

34UA50 Universal/GPC-7 

34UK50 UniversaVK Connector, 
Male 

34UN50 UniversaVN. Male 

34UNF50 UniversallN. Female 

34UasO UniversaV2.4 mm. Male 

34USSO UniversaVAPC 3.5 

Table 7-3. 'lest Port Converters for 
3612A/ 13A/15A and 3622A/ 23A/25A 



361XA1362XA TEST SETS FUNCTIONAL DESCRIPTION, 
INFORMATION 3610A/I1A AND 3620A121A TEST SETS 

7-4 FUNCTIONAL The 3610AlllA and 3620Al21A Test Sets (Figure 7-3, page 7-11) are 
DESCRIPTION,3610A/11A similar in construction and operation, each model differs only in the 
AND 3620Al21A TEST bandwidth of the RF components. That is, the RF components that 
SETS comprise the transfer switeh assembly, coupler assemblies, buffer 

amplifier/sampler assemblies, step attenuators, and bias tees are 
selected to cover the frequency range of the particular test set model. 

Signal The RF signal from the signal source is switched by 
Routing and the A13T transfer switeh to PORT 1 of the test set 
Separation via the A14T coupler or to PORT 2 via the A15T 

coupler. The switehing ofA13T is controlled by the 
VNA through the A6T Digital Interface PCB. Split
ters within A13T split the RF signal with a portion 
going to PORT 1 or PORT 2 and a portion going to 
the reference channels (RA or Ra). 

In the forward measurement mode, A14T couples 
the signal reflected from the OUT to test channel A 
(TAl and A15T couples the signal that passes 
through the OUT to test channel B (Tal. In the 
reverse measurement mode, A15T couples the signal 
reflected by the OUT to test channel B (Tal and 
A14T couples the signal that passes through the 
OUT to test channel A (TAl. Simultaneously with the 
action described above for forward and reverse meas
urements, the signal source supplies a sample of its 
output to reference channels RA and RB. 

The Models 3620A and 3621A Active Device Test 
Sets contain three step attenuators-A2OT, A21T 
and A22T - and the bias tees (A18T and Al9T) in 
the PORT 1 and PORT 2 stimulus signal lines and 
the step attenuator (A20T) in the forward transmis
sion line. A21T and A22T are used to adjust the 
stimulus signal to the OUT. and A20T is used to con
trol the OUT output power. 

The step attenuators attenuate signals in 10 dB 
steps for a maximum attenuation of 70 dB (A20T is 
limited to a maximum attenuation of 40 dB). At
tenuation is controlled by the VNA, via the A7T At
tenuator Driver PCB. The A18T and A19T bias tees 
apply an appropriate dc bias voltage to those active 
OUTs that require it. Bias voltage can be applied to 
the test set via front or rear panel connectors. 
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FUNCTIONAL DESCRIPTION, 
3610All1AAND 3620Al21A TEST SETS 

361XA1362XA TEST SETS 
INFORMATION 

Fintand 
Second IF 
Down 
Converswn 

The test sets have two primary modes ofoperation: 
direct and heterodyne. The direct mode is for fre
quencies between 40 M:Hz and 270 M:Hz. The 
heterodyne mode is for frequencies from 270 MHz to 
4OGHz. 

In the direct mode. dual samplers A9T and AllTare 
like closed switches and send the test (TA and TE) 
and reference (RA and RB) signals to the buffer 
amplifiers A8T and AIOT. 

In the heterodyne mode. A9T and AllT switch either 
at the frequency of the first local oscillator (LO 1) or 
at harmonics ofthe flTSt LO. The A5T LO 1 PCB
controlled by the VNA - outputs a 357 M:Hz to 
536.5 M:Hz LO frequency. 

The first LO output goes to the Al2T power 
amplifier assembly. where it is amplified to drive the 
harmonic generator. This produces the harmonic 
pulses necessary for heterodyning in the samplers. 

The A12T flTStLO output goes toA9T and AllT. via 
the A25T RF splitter assembly. The switching action 
of a sampler causes a mixing of the first LO frequen
cies and the input signal (TA. TE. RA. or RB). This 
heterodyning action provides the desired inter
mediate frequency (IF) of 89 ±4 M:Hz. The resultant 
first IF signals are input to buffer amplifiers ABT 
and AIOT. 
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361XAJ362XA TEST SETS FUNCTIONAL DESCRIPTION, 
INFORMATION 3610All1A AND 3620Al21A TEST SETS 

Source Lookl 
Reference 
Signal 
Selection 

In the buffer amplifiers. the direct mode signal 
(40 MHz to 270 MHz) or first IF signal (89 MHz) is 
mlxed with the second local oscillator (LO 2) signal, 
The A4T LO 2 PCB. which is controlled by the VNA, 
outputs an LO frequency in the range between 
12.25 MHz and 272.25 MHz. 

The heterodyning of the direct mode/first IF and 
second LO frequencies produces the desired second 
IF of 2.25 MHz. The buffer amplifier assemblies pro
vide 0 dB conversion gain. The second IF test and 
reference signals (TA. RA. and Ra) from the ABT and 
AIOT buffer amplifiers go to the A24T Source 
LocklReference Select assembly. The second IF test 
signal TIl - which is output by one half of the AST 
buffer amplifier - goes directly to the AIT Channel 
B IF Amplifier. 

The AUT Source LocklReference Salect assemblY 
(also referred to as the LRL Module). contains 
switches for selecting the desired second IF signal 
source for the A2T Reference Channel IF Amplifier. 
the AST Channel A IF Amplifier. and the VNA 
Source Lock circuitry. 

The AUT switches are controlled by the VNA 
through the A6T Digital Interface PCB. The second 
IF signal source for the A2T Reference Channel IF 
Amplifier is either RA or RB. The second IF signal 
source for the AST Channel IF Amplifier is either TA 
or RA. The second IF signal source for the VNA 
source lock circuitry is RA for forward measure
ments and RB for reverse measurements. 
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FUNCTIONAL DESCRIPTION, 
3610AJ11A AND 3620A121A TEST SETS 

361XA1362XA TEST SETS 
INFORMATION 

Third-IF 
Down 
Converswn 
and 
Ampli/icatWn 

The AlT, A2T, and A3T Channel IF Amplifiers have 
two modes of operation - measurement (LO) and 
calibration (CAL). In the measurement mode, the 
second IF signal is mixed with the third local oscil
lator (LO 3) signal of 214 MHz received from the 
VNA via the AI6T Three-Way Power Divider. 

The heterodyning of the second IF and third LO fre
quency produces the desired third IF of 8314 kHz. 
The third IF signal is then amplified as required by 
five gain-ranging amplifiers before being output to 
the VNA synchronous detector circuits. The gain
ranging amplifiers are controlled by the VNA, 
through the A6T Digital Interllice PCB. 

The VNA automatically places the Channel IF 
Amplifiers in the calibration mode every three 
minutes. In this mode, an 8314 kHz signal is 
received from the VNAvia the A16T Three-Way 
Power Divider. This 8314 kHz calibration signal goes 
directly to the gain-ranging amplifiers. These 
amplifier are then automatically calibrated to assure 
optimum accuracY and predictability of the Channel 
IF Amplifier outputs. 
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361XAJ362XA TEST SETS FUNCTIONAL DESCRIPTION, 

INFORMATION 3612Al13A115A AND 3622A123A125A TEST SETS 


7-5 	 FUNCTIONAL 
DESCRIPTION, 
3612A113A115A AND 
3622A123AI25A TEST SETS 

Signal 
Routing and 
Separation 

These test sets (Figure 7 -4, facing page) contain the 
same basic circuitry and assemblies. Models 3612A 
and 3622A cover the same frequency (0.04 - 40 
GHz), as do models 3615Aand 3625A(O.04 - 50 
GHz) and 3613A, 3623A (0.04 - 65 GHz, see Table 7· 
1). The active device test sets, 3622A13623A/25A, dif
fer from the 3612A13613A!15A in that they contain 
bias tees and additional step attenuators. 

The RF signal from the 36OS869 Signal Source is 
switched by the A13T Transfer Switch to the A28T 
(Channel A) or A29T (Channel B) SPDTfSplitter 
Switch Assembly. The switching ofAl3T is control
led by the VNA through the A6T Digital Interface 
PCB. SPDTfSpiitter Switch Assemblies A28T and 
A29T have two switch positions - 40 MHz to 
40 GHz and 40 GHz to 60 GHz (40 GHz to 65 GHz 
for models 3613A and 3623A, 40 GHz to 50 GHz, for 
models 3615Aand 3625A). The VNAcontrols the 
switching ofA28T and A29T through the A27T Am
plifier/ Switch Driver PCB. 

In the forward measurement mode, Al3T switches 
the signal source RF signal toA28T. If the VNAis op
erating in the 40 MHz to 40 GHz range, the A28T 
splitter feds a portion of the signal to the PORT 1 
coupler, A14. It also feds a portion to the reference 
channel (RAJ through the multiplexer coupler that 
is part of the A30T Channel A Tripier Assembly. 

If the VNA is operating above 40 GHz, A28T routes 
the signal source RF signal to the A30T Channel A 
Tripier Assembly'. The A30T assembly is powered
on by tha VNA via the A27T Amplifier/Switch Driver 
PCB. The signal source RF signal is amplified and 
tripled to obtain the desired 40 GHz to 60 GHz (or 
40 GHz to 50 or 65 GHz) signal. The resultant RF 
signal goes to the multiplexer coupler, which feds 
portion of it to the PORT 1 coupler (A14) and a por
tion to the reference channel (RAJ. 

• The A3OT/A31T TripIer Assemblies used in the 
3612A13622A and 3613A!3623A!3615A!3625A test 
sets are functionally alike, but differ in upper fre
quency range (60 GHz to 50 or 65 GHz). Refer to the 
description for the A30T/A31T TripIer Assemblies on 
page 7-38. 
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FUNCTIONAL DESCRIPTION, 361XA1362XA TEST SETS 

3612A AND 3622A TEST SETS INFORMATION 


A14T couples the signal reflected from the DUT to 
test channel A (TA) andA15T couples the signal that 
passes through the DUT to test channel B (TIl). 

In the reverse measurement mode, A13T switches 
the signal source RF signal to A29T. If the VNAis op
erating between 40 MHz and 40 GHz, the A29T split
ter feds a portion of the signal the PORT 2 coupler, 
Al5. It also feds a portion to reference channel (RB) 
through the multiplexer coupler that is part of the 
A3lT Channel A Tripier Assembly. 

If the VNA is above 40 GHz, A29T routes the signal 
source RF signal to the A31T Channel B Tripier As
sembly. The ASIT assembly is powered-on by the 
VNA via the A27T Amplifier/Switch Driver PCB. The 
signal source RF signal is amplified and tripled to ob
tain the desired 40 GHz to 60 GHz (or 40 GHz to 50 
or 65 GHz) signal. The resultant RF signal goes to 
the multiplexer coupler, which feds portion of it to 
the PORT 2 coupler (A15) and a portion to the refer· 
ence channel (RB). 

A15T couples the Signal reflected from the DUT to 
test channel B (TIl), and Al4T couples the signal 
that passes through the DUT to test channel A (TAl. 

The 3622A and 3623A and 3625AActive Device Test 
Sets contain bias tee A18T and step attenuator 
A22T in the PORT 1 stimulus signal line. Similarly, 
bias tee A19T and step attenuator A20T are included 
in the PORT 2 stimulus signal line. These models 
also include a third step attenuator, A21T, in the for
ward receive path between coupler AI5T and the in
put to test channel B (TIl). 

First and second IF down conversion, source lock/ref. 
erence signal selection, and third IF down conver
sion and amplification is functionally identical for all 
of the Models 361XAand 362XA Test Sets. 
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361XA/362XA TEST SET AIT, A2T, and A3T CHANNEL IF AMPLIFIER 

INFORMATION PCB CIRCUIT DESCRIPTION 


7-6 	 AfT, A2T, and A3T 
CHANNEL IFAMPLIFIER 
PCB CIRCUIT 
DESCRIPTION 

The AIT, A2T, and A3T Channel IF Amplifier assemblies (Figure 7-5) 
are functionally equiValent, The AlT and A3T PCBs are mechanically 
identical; only the PCB cover plates are different. The A2T PCB has a 
different component layout and card-edge connector pin configuration. 
The following functional description applies to all three. 

The Channel IF Amplifier PCBs have two modes ofoperation: measure
ment (LO) and calibration (CAL). In the measurement mode, the 
2.25 MHz second IF signal input goes via a buffer amplifier to a 
2.25 MHz bandpass filter that removes harmonics and other unneces· 
sary signals. The output from the filter is split into two separate signal 
paths. The signals are then phase-shifted; one signal by +45' and the 
other by -45·. Each of the phase-shifted signals is mixed with a 
2J,1J MHz third local oscillator signal received from the VNA 

One of the frequencies produced in each mixer is 83l1.l kHz - the dif
ference of the two frequencies. The two phase-shifted, heterodyned sig
nals are then filtered, phase shifted back to 0·, and summed in an 
amplifier to reject the image frequency. The output passes through an 
83l1.l kHz bandpass fllter that rejects all harmonics and subharmonics 
of the fundamental frequencies. The 83l1.l kHz third IF signal then 
goes to five gain-ranging' amplifiers that have selectable gains of one or 
four. 

The third IF signal output is maintained at an acceptable level 
through automatic gain control (AGC). The peak detector, at the output 
of the gain-ranging amplifiers, detects the peak signal level and sends 
a dc voltage representing this level to the comparator. The comparator 
determines if the dc voltage is in the necessary range of levels required 
by the VNA synchronous detectors. The comparator outputs one of 
three signals: 

o L=> 0 dB - overload peak signal level condition 

o L=> -12 dB - maximum peak signal level condition 

o L=> -24 dB - minimum peak signal level condition. 

These signals are sent via the A6T Digital Control PCB to the VNA 
Responding to these signals, the VNA sends data through A6T to con
trol the gain ranging amplifiers maintaining the peak signal level be· 
tween 0 and -24 dB. 
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AIT, A2T, and A3T CHANNEL IF AMPLIFIER 361XA/362XA TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 


Third IF peak signal levels affect the amplifiers as follows: 

o 	When the peak signal level is between 0 and -24 dB, all 

amplifiers are set to a gain ofone, 


o 	When the peak level drops below -24 dB, the first gain-ranging 
amplifier is set to a gain of f()llr. The gain of the first amplifier 
remains at four until the signal reaches a peak level above 
-24 dB. 

o 	Ifthe peak signal drops to a level below -36 dB, the second gain
ranging amplifier is set to a gain of four. 

o 	If the peak signal drops to a level below -48 dB, the third gain
ranging amplifier is set to a gain offour. 

o 	Ifthe peak signal drops to a level below -60 dB, tbe fourth gain
ranging amplifier is set to a gain offour. 

o 	 Ifthe peak signal drops to a level below -72 dB, the fifth gain
ranging amplifier is set to a gain of four. 

In this way the third IF signal is incrementally boosted each time the 
signal level at the peak detector drops 12 dB after the initial-24 dB 
threshold. 

The VNA automatically places the AlT thru A3T Channel IF 
Amplifiers in the calibration mode every three minutes. In the calibra
tion mode, an 83\-3 kHz signal is received from the VNA and sent 
directly to the gain-ranging amplifiers. The signal level is then in
crementally increased by individually programming each of the gain
ranging amplifiers in succession. The outputs are then measured and 
compared to expected values. The VNA then trims each of the 
amplifiers using a software algorithm to achieve optimum accuracy 
and predictability. 
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36lXAl362XA TEST SET AlT, A2T, and A3T CHANNEL IF AMPLIFIER 

INFORMATION PCB CIRCUIT DESCRIPTION 
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A4TLO 2 PCB 361XA/362XA TEST SET 

CIRCUIT DESCRIPTION INFORMATION 


7-7 A4TL02PCB 
CIRCUIT DESCRIPTION 

TheA4T 10 2 PCB (Figure 7-6) provides the second local oscillator 
(LO) signal to the AST and AlOT Buffer Amplifiers. There it mixes with 
the first IF signal to produce the second IF of2.25 MHz. The A4T cir
cuitry consists of a loop gain control circuit, a summation amplifier, an 
8-bit digital-to-analog converter (DAC), a linearizer, a voltage-tuned os
cillator CVTO), a series ofdivide-by-2 frequency dividers, a window 
comparator, a frequency range selection circuit, and several buffer 
amplifiers. 

The frequency control input is a variable dc voltage coming from the 
A2 LO 2 Phase Lock PCB of the VNA. The window comparator deter
mines if the dc voltage has the levels required for a phase lock. The out
put of the window comparator sends a status bit to the I/O processor of 
the VNA for diagnostic purposes. 

If the test set signal source is a synthesizer, the VNKs I/O processor 
operating through the A6T Digital Interface PCB - changes the at
tenuation in loop gain control circuit to compensate for loop galn chan
ges each time a different frequency range is selected. 

The VNKs I/O processor pre-tunes the vro by sending a byte to the 8
bit DAC via the A6T Digital Interface PCB. The output ofthe DAC is 
summed with the frequency control input in the summation amplifier. 
The DAC output coarse tunes the vro frequency output. The frequen
cy control input fine tunes the frequency output. 

The output of the summation amplifier is linearized to compensate for 
nonlinearities in the vrO. The output of the vro is a 98 MHz to 
272.25 MHz signal. One output is buffered and sent to the VNKs A2 
LO 2 Phase Lock PCB. The other output is sent to a series of divide-by
2 frequency dividers. 

Depending on selection, the frequency range selection circuit sends the 
vro output signal directly to the output buffer amplifiers or through 
any of the frequency dividers before being sent to the output buffer 
amplifiers. The buffer amplifier outputs are the second local oscillator 
frequencies and have a frequency range from 12.25 MHz (divide by 8) 
to 272.25 MHz (divide by 1). 
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INFORMATION CIRCUIT DESCRIPTION 
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A5TLOIPCB 361XAI362XA TEST SET 

CIRCUITDESCRIPTION INFORMATION 


7·8 A5TLO 1 PCB 
CIRCUIT DESCRIPTION 

During the heterodyne mode of operation, the A5T LO 1 PCB (Figure 
7-7) provides the first local oscillator signal (W 1) to the A12T Power 
Amplifier assembly. In A12T, the LO 1 signal is amplified to drive the 
harmonic generator, producing the harmonic pulses necessary for 
heterodyning in the samplers, A9T and AllT. 

The A5T circuitry consists of a summation amplifier, an 8-bit digital-to
analog converter (DAC), a 100 kHzf150 kHz notch filter, a linearizer, a 
voltage-tuned oscillator (VTO), a window comparator, and two buffer 
amplifiers. 

The frequency control input is a variable dc voltage coming from the 
Al L01 Phase Lock PCB of the VNA The window comparator deter
mines if the dc voltage is in the necessary range of levels required for a 
phase lock. The output of the window comparator sends a status bit to 
the I/O Processor of the VNA for diagnostic purposes. 

D The VNA's I/O processor pre-tunes the VTO by sending a byte to 
the 8-bit DAC via the A6T Digital Interface PCB. The output of 
the DAC is summed with the frequency control input in the sum
mation amplifier. 

The DAC output coarse tunes the VTO frequency output and the fre
quency control input fine tunes the frequency output. The output of the 
Summation Amplifier is first flltered by the 100 kHzfI50 kHz notch fll
ter to remove unwanted signals and then linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 357 MHz to 
536.5 MHz signal. 

One output is sent to the Al LOI Phase Lock PCB in the VNA. The 
other output is sent to a buffer amplifier. When the test set is in the 
heterodyne mode, the VNA's I/O processor turns on the buffer 
amplifier sending the first local oscillator signal to the AI2T Power 
Amplifier Assembly. 

In the direct mode (40 to 270 MHz), theA12T Power Amplifier is 
turned offand the first local oscillator signal is attenuated. 
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361XA/362XA TEST SET A5TLO 1 PCB 

INFORMATION CIRCUIT DESCRIPTION 
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A6TDIGITALDVTERFACE 361XA1362XA TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 


7-9 	 A6TDIGITAL INTERFACE 
PCB CIRCUIT 
DESCRIPTION 

The A6T Digital Interface PCB (Figure 7-8) provides digital interface 
between the VNA and test set. The A6T circuitry consists of a hi·direc· 
tional bus transceiver, latches, buffers, strobe decode logic, three-to
eight decoders, and power fIltering and regulation circuits. 

The address and data bus connects the test set to the VNA's A16 Test 
Set I/O PCB. Upon receiving a strobe pulse from the VNA, the strobe 
decode logic circuit enables the input latch to latch in first the address 
byte and then the data byte. This enables the decoders to read the ad
dress data and select the appropriate device. 

The bus transceiver is a bi-directional interface for the input data 
going to and output data coming from the test set circuits. When bit 7 
of the address da ta byte is set high, the change in logic level of the bus 
transceiver direction input (DIR) reverses the direction of the data bus. 
If the data byte is to be written to the test set. the 3·t0-8 decoder 
enables the appropriate latch. If the data byte is coming from the test 
set and going to the VNA, the 3·to·8 decoder enables the appropriate 
buffer. 

The power regulation and fIltering circuitry regulates and filters the 
+8 Vdc, -18 Vdc. and +18 Vdc from the VNA, producing the +5 Vdc to 
power the AST PCB and the +15 Vdc and-15 Vdc to power the A8T. 
AlOT, and A12T PCBs. 
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361XAI362XA TEST SET A6TDIGITALINTERFACE 

INFORMATION PCB CIRCUIT DESCRIPTION 
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An'ATTENUATOR DRIVER 361XAi362XA TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 


7-10 	 A7TArn:NUATOR 
DRIVER PCB 
CIRCUIT DESCRIPTION 

The A7T Attenuator Driver PCB (Figure 7-9) provides drive for the 
A2OT, A21T, and A22T step attenuators and the bias enable relay. The 
A 7T circuitry consists of three latch and coil drivers and a bias enable 
circuit. 

The four data bits (DO-D3), received from the VNXs I/O Processor 
determines the value to which the step attenuators are to be set. The 
VNA then sends an attenuator strobe pulse, via the A6T Digital Proces
sor PCB, to activate the selected latch and coil driver circuit to set the 
step attenuator to this value. Using this same method, the VNA ac
tivates the bias enable circuit to enable PORT 1 and PORT 2 bias 
voltage. 
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361XAl362XA TEST SET A7TATTENUATOR DRIVER 
INFORMATION PCB CIRCUIT DESCRIPTION 
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A23TMOTHERBOARD PCB 361XA1362XA TEST SET 

CIRCUIT DESCRIPTION INFORMATION 


7-11 A23TMOTHERBOARD The A23T Motherboard PCB contains no active devices. It electrically 
PCB CIRCUIT connects the circuits within the test set. It also provides electrical inter
DESCRIPTION face to the VNA through the rear panel SIGNAL and CONTROL connec

tors. 

Additionally, the A23T PCB holds the connectors that are the physical 
interface to the PCB assemblies ofthe test set. 

-
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36lXA/362XA TEST SET A24T SOURCE LOCK/REFERENCE SELECT 

INFORMATION ASSEMBLY CIRCUIT DESCRIPTION 


7-12 	 A24TSOURCE 
LOCKIREFERENCE 
SELECT ASSEMBL Y 
CIRCUIT DESCRIPTION 

The A24T Source LockIReference Select assembly (Figure 7-3 or 7-4), 
also referred to as the LRL Module, contains a source lock reference cir
cuit and a series ofFET switches that provide selection of the source of 
the second IF signal for the A2T Reference Channel IF Amplifier, the 
A3T Channel A IF Amplifier, and the VNA source lock circuitry. The 
switches are controlled by the VNA via the A6T Digital Interface PCB. 
The second IF signal source selections are: 

o 	A2T Reference Channel IF Amplifier - RA or RB 

o 	A3T Channel AIF Amplifier - TA or RA 

o 	VNASource Lock - RA for forward measurements, RB for reverse 
measurements 

The RA or RB signal entering the source lock reference circuit is buf
fered and passes through a 3 MHz low-pass filter where undesirable 
frequencies are filtered out. The signal is sampled by a level detector to 
determine ifit is of sufficient amplitude to achieve a phase lock. The 
VNNs I/O processor mouitors the level detector output (via the A6T 
Digital Interface PCB) to help in determining the cause of a lock 
failure should one occur. 

The signal output from the 3 MHz low-pass filter also goes to a limiter 
that keeps it within a specified tolerance level. It then passes through 
a 2.25 MHz bandpass filter to select only the desired 2.25 MHz second 
IF signal. The signal output from the filter is buffered and sent to the 
VNNs A6 PCB where it becomes the source lock reference frequency: 
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A27T AMPLIFIER! SWITCH DRIVER PCB, 361XAI362XA TEST SET 

CIRCUIT DESCRIPTION INFORMATION 


7-18 A27TAMPUFIERI 
SWITCH DRIVER PCB 
CIRCUIT DESCRIPTION 

The A27T AmplifierlSwitch Driver PCB (Figure 7-10) provides switch 
drive current for the A28T and A29T SPDT/Splitter Switch assemblies, 
+5 Vdc power for the amplifiers in the MOT and A3IT TripIer as
semblies, and sampler bias voltage for the A9T and AUT Sampler as
semblies. The A27T circuitry consists of data latches and switch driver, 
amplifier power, sampler bias, and power mtering and regulation 
circuits. 

The VNA's I/O processor provides switch and amplifier control data 
(D0-D7) to the data latches. Upon receiving the strobe pulses from the 
VNA via the A6T Digital Control PCB, the control data is latched-in, 
thus enabling the selected switch drivers and amplifier power circuits. 

When the VNA is operating in the 40 GHz to 60 GHz range, the A27T 
PCB outputs the following: 

D Switch driver current to the A28T and A29T SPDT/Splitter 
Switch assemblies to place them in the 40 to 60 GHz position. 

D 	+5 Vdc power to drive the amplifiers in the MOT and MIT 

TripIer assemblies. 


D Sampler bias voltage to the A9T and AllT Sampler assemblies. 
Sampler bias voltage is factory adjusted to enhance the sampler 
performance above 50 GHz. 

When the VNA is operating in the 40 MHz to 40 GHz range, The A27T 
PCB outputs switch driver current to the A28T and A29T SPDT/Split
ter Switch assemblies to place them in the 40 MHz to 40 GHz position. 
The amplifier power and sampler bias voltage outputs are disabled. 

The power mtering and regulation circuitry filters and regulates the 
+8Vdc, -18 Vdc, and +18 Vdc from the VNA, producing the +5 Vdc, 
-8Vdc, +15Vdc, and -15 Vdc required to power the A27T circuitry. 
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361XA1362XA TEST SET Al7TAMPLIFIER! SWITCH DRIVER PCB 
INFORMATION CIRCUIT DESCRIPTION 
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RF DECK ASSEMBLY, 361XA1362XA TEST SET 

DESCRIPTIONS INFORMATION 


7·14 RFDeCK ASSEMBLY The following paragraphs provide functional descriptions for each of 
DESCRIPTIONS the RF components/assemblies that make up a typical RF Deck assem

bly. Refer to Figure 7-3 or 7-4, as applicable for your model, while read
ing the following descriptions. 

AST/A9T and 
A1OTIA11T 
Buffer Ampli
fier/ Sampler 
Assemblies 

A buffer amplifier/sampler assembly consists of a 
buffer amplifier assembly and a sampler assembly 
grouped as a single unit. the buffer amplifier/ sam
pler assembly bas a single WILTRON part number 
and is always replaced as a single unit. The part 
number and serial number are found on the buffer 
amplifier. 

The A8T/A9T Channel B Buffer Amplifier/Sampler 
and the AIOT/AllT Channel A Buffer Amplifierl 
Sampler assemblies provide down conversion of the 
40 MHz to 60 (or 65*) GHz RF input signals to the 
second IF frequency of2.25 MHz. 

A9T and AllT are dual sampler assemblies. Each 
samples two channels. A9T samples 'lest Channel B 
(Ts) and Reference Channel B (RB) and AllT sample 
Test Channel A (TA) and Reference Channel A (RA). 
The dual sampler assemblies consist of electronically 
controlled switch circuits. 

For frequencies in the range of 40 MHz to 40 GHz, 
bias voltage to control the sampler switches is re
ceived from the A6T Digital Interface PCB via the 
buffer amplifier assembly. For frequencies above 
40 GHz, bias voltage is received from the A27T Am
plifier/Switch Driver PCB via the buffer amplifier as
sembly. 

When the test set is operating in the direct mode 
(40 MHz to 270 MHz), the sampler switches are bi
ased to close, which passes the input RF signal di
rectly to the buffer amplifier assembly. When the 
test set is operating in the heterodyne mode 
(270 MHz to 40 GHz), the sampler switches are self
biasing. They switch at the rate of the first local 
oscillator frequencies. 

-
• Test Set Models 3613Aand 3623Aonly 
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361XA1362XA TEST SET RF DECK ASSEMBLY

INFORMATION DESCRIPTIONS 


This sampler switching action causes a mixing 
(heterodyning) ofthe first local oscillator frequencies 
and the input RF signal. One ofthe signals that 
results from this heterodyning is the 89 MHz first 
IF. This signal goes to the buffer ampliller assembly. 
When the test set is in the heterodyne mode above 
50 GHz, the sampler-switch-bias voltage is factory 
adjusted to enhance sampler performance. 

AST and AlOT are dual-buffer-amplifier assemblies. 
Each down-converts two channels to second IF sig
nals. AST down-converts Thst Channel B (TB) and 
Reference Channel B (RB) and AlOT down-converts 
Test Channel A (TAl and Reference Channel A (RAl. 
The buffer amplifier assemblies provide 0 dB conver
sion gain (RF in to 2nd IF out). The buffer amplifiers 
have slopes which result in a conversion gain of 
-10 dB at high frequencies (approximately 40 GHz). 

The direct mode (40 MHz to 270 MHz) or heterodyne 
mode (first IF ofS9 ±4 MHz) signal inputs to the 
buffer amplifier are first amplified; then they pass 
through a notch filter to eliminate unwanted har
monics; then they go to mixer circuit. In this circuit, 
they mix with the second local oscillator Signal to 
produce the desired second IF of 2.25 MHz. 

The second IF signal passes through a low-pass fil
ter to eliminate unwanted frequencies. It then goes 
to a buffer amplifier for output. The TA, RA, and RB 
second IF signal outputs go to the A24T Source 
LocklReference Select Assembly, and the TB second 
IF output goes to the AIT Channel B IF Amplifier 
PCB. 
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RF DECK ASSEMBLY, 361XA1362XA TEST SET 

DESCRIPTIONS INFORMATION 


A12T 
Power 
Amplifier 
Assembly 

The A12T Power Amplifier assembly contains the 
500 :MHz power amplifier and harmonic generator. 
The power amplifier amplifies the first local oscil
lator signal to achieve adequate power levels to drive 
the harmonic generator. 

When the test set is operating in the direct mode, 
the VNA sends a signal to the MIT Digital rnterface 
PCB. This signal disables A12T by removing the 
+15V power. When the test set is operating in the 
heterodyne mode, the power amplifier amplifies the 
first local oscillator signal. This signal causes the 
harmonic generator to produce harmonic pulses that 
are necessary for heterodyning to take place in 
samplers A9T and AllT. 
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INFORMATION DESCRIPTIONS 


A18T 
Transfer 
Switch 
Assembly 

There are two configurations of the A13T Transfer 
Switch assembly. In the Models 3610AlllA and 
3620Al2lA Test Sets, the A13T assembly consists of 
an electronic switch and a palr of resistive splitters. 
In the Models 3612A113A115A and 3622A123A125A 
'lest Sets, the A13T assembly consists of an elec
tronic switch only. 

The A13T Transfer Switch assembly receives the RF 
signal from the VNA system signal source and 
switches it to PORT 1 for forward measurements 
and to PORT 2 for reverse measurements. The 
switching ofA13T is controlled by the VNA, via the 
A6T Digital Interface PCB. 

In the Models 3610AlllAand 3620Al2lA, the resis
tive splitters within A13T split the RF signal. Apor
tion of this signal goes to a test port and a portion 
goes to the reference channel (RA or RB). The resis
tive splitters maintain the same RF power, magni
tude, and phase relationship between the RF signals 
that go to the test port and reference channel. 

In the Models 3612A113A115A and 3622A123A125A, 
the RF signal is routed to PORT 1 and PORT 2 via 
the A28T and A29T SPDT/Splitter Switch assem
blies. Signal splitting is accomplished in the A28T 
and A29T SPDTlSplitter Switch assemblies for fre
quencies in the 40 MHz to 40 GHz range. It is accom
plished in the A30T and A31T Tripier assemblies for 
frequencies above 40 GHz. 
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RF DECK ASSEMBLY, 361XA1362XA TEST SET 

DESCRIPTIONS INFORMATION 


A.14T/A15T 

Coupler/ 

Connector 

Assemblies 


A.16T 
PowerDi
uider 
Assembly 

The A14T and A15T Coupler/Connector assemblies 
are the directional couplers for the test ports - A14T 
for test port 1 and A15T for test port 2. 

In the forward measurement mode, the A14T assem
bly couples the stimulus signal to the DDT. It cou
ples the reflected signal from the DUT to test 
channel A(TA). In the reverse measurement mode, 
the stimulus signal that travels through the DUT is 
coupled by A14T to TA. 

In the reverse measurement mode, the A15T assem
bly couples the stimulus signal to the DUT and cou
ples the reflected signal from the DUT to test 
channel B (TB). In the forward measurement mode, 
the stimulus signal that travels through the DUT is 
coupled by A15T to TB. 

The A16T Three-Way Power Divider assembly reo 
ceives the calibration (831,3 kHz) or third local oscil
lator (21,3 MHz) signal from the VNAA3 PCB and 
divides it between three paths of equal impedance: 
AlT, A2T, and A3T. This enables the same oscillator 
(LO 3) to drive all three mixer circuits with equal 
amplitude and minimum loss. 
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361XA1362XA TEST SET RF DECK ASSEMBLY, 

INFORMATION DESCRIPTIONS 


AI7T 
Reference 
Delay Mount
ingBracket 

AI8TIAl9T 
Bias Thes 

The A17T assembly is the reference delay mounting 
bracket. This rear panel mounted, mechanical as
sembly has four connectors and two cable loops, W30 
and W31. The two cable loops allow the two refer
ence channels, RA and RB, to be used as a receiver. 
This provides for custom-defined user parameters 
with any combination of channels. 

The A18T and A19T Bias The assemblies are com
ponents of the Models 362XAActive Device 'lest Sets 
oniy. 

The A1aT and A19T Bias The assemblies provide 
bias capability to PORT 1 and PORT 2 respectively. 
They are necessary to supply dc voltage to active 
DUTs reqniring bias. 

A bias tee functionally consists of a coupling 
capacitor and an inductor. The capacitor couples the 
RF signal; the inductor provides a low impedance 
path for the dc voltage and a high impedance path 
for RF. In this way, the bias tee assemblies provide 
de bias voltage to the active DUTs with minimum 
signal loss. 
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RFDECKASSEMBLY, 361XAI362XA TEST SET 

DESCRIPTIONS INFORMATION 


A20T,A21T, 
tuJdA22T 
Step 
Atttmuarors 

A25T 
RFSplitter 
Assembly: 

The A2OT, A21T, and A22T Step Attenuator as
semblies are components of the Models 362XA Active 
Device Test Sets only. A20T is the PORT 2 test at
tenuator, A21T is the PORT 2 source attenuator, and 
A22T is the PORT 1 source attenuator. 

A2OT, A2IT, and A22T are digitally-programmable, 
10 dB, 0 to 70 dB step attenuators. Attenuation is 
controlled by the VNA via the A7T Attenuator Driver 
PCB. 

A20T, the PORT 2 test attenuator, controls the 
signal level from the DUT_ A maximum attenuation 
of40 dB can be selected for A20T. A21T, the PORT 2 
source attenuator, and A22T, the PORT 1 source at
tenuator control the stimulus signal level. Amari
mum of70 dB can be selected for A21T and A22T. 

The step attenuator assemblies consist of three at
tenuator pads -40 dB, -20 dB, and -10 dB. Any com
bination of these three attenuator pads can be 
switched in through digitaIly-selected solenoid 
switches. Each attenuator pad can also be bypassed 
by switching in an internal thruline. 

The A25T RF Splitter assembly splits the harmonic 
generator output signal from the A12T Power 
Amplifier assembly into two paths ofequal im
pedance. The two paths supply signals that are rich 
in harmonics to the A9T and AlIT Samplers for 
heterodyning. 
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361XAI362XA TEST SET RF DECK ASSEMBLY, 

INFORMATION DESCRIPTIONS 


A28Tand 
A29T 
SPDTISplit. 
terSwitch 
Assemblies 

The A28T and A29T SPDT/Splitter Switch assem
bUes are components ofthe Models 3612A113A115A 
and 3622A123A125A Test Sets only. 

The A28T and A29T SPDTlSplitter Switch assem
blies have two switch positions - 40 MHz to 40 GHz 
and above 40 GHz. A28T and A29T switching is con
trolled by the VNA through the A27T Ampli
fierlSwitch Driver PCB. 

When the VNA is operating in the 40 MHz to 
40 GHz range, the switches are positioned such that 
the RF signal goes through the A28T and A29T split
ter. Part of the RF signal goes to the test ports,via 
the couplers, and part goes to the reference chan
nels. Both parts go through the multiplexer couplers 
of the A30T and A3IT TripIer assemblies. 

When the VNAis in the above 40 GHz range, the 
switches are positioned such that the RF signal is 
routed to the inputs ofthe A30T and A3IT Tripier as
semblies. 
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RF DECK ASSEMBLY, 361XA1362XA TEST SET 

DESCRIPTIONS INFORMATION 


ASOTand 
ASIT Tripier 
Assemblies 

The A30T and A31T Tripier assemblies are compo
nents ofThst Set Models 3612A113N15A and 
3622A123N25A only. These assemblies are frequency 
triplers that enable the test set to provide frequency 
coverage to 50**,60, or 65* GHz. 

The de power for the A30T and A31T Tripier assem
blies is controlled by the VNA through the A27T Am
plifierlSwitch Driver PCB. For test set models 3613A 
and 3623 A, the dc power for the A30T and A31T 
assemblies is provided by a 4O-5lC Auxiliary Power 
Supply via the rear panel AUXILIARY POWER 
INPUT connector. 

When the VNA is operating in the 40 GHz to 60 (or 
65) GHz range, power is applied to the A30T and 
A3IT Tripier assemblies. The switches in the A28T 
and A29T SPDTlSplitter Switch assemblies are posi
tioned such that the RF signal is routed to the in
puts of the tripler assemblies. 

The 13.33 GHz to 16.67, 20, or 21.67 GHz signals are 
amplified then tripled in frequency to obtain the fi
nal output of 40 to 50, 60 or 65 GHz. From the multi
plier, the RF signal goes through an isolator, which 
prevents the reflection ofRF energy back to the mul
tiplier, and a high-pass filter, which eliminates un
wanted frequencies. 

The RF signai is sent to the multiplelCer coupler, 
where a portion of it is coupled out to the test ports 
and another portion to the reference channels. 

When the VNA is in the 40 MHz to 40 GHz range, 
power to A30T and A31T is removed and the 
switches in A28T and A29T are positioned such that 
the RF signal is routed through the splitter within 
A28T and A29T. The split RF signal is sent through 
the multiplexer couplers of A30T and A31T to 
PORT 1 and PORT 2 and on to the reference 
channels. 

• Test Set Models 3613Aand 3623Aonly 
.* Test Set Models 3615A and 3625A 

-
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8·1 	 INTRODUCTION 

8·2 	 INSTALLATION AND 
OPERATION 

Chapter 8 
3630A13631A Test Sets 
Information 

This chapter describes the 3630A and 3631A Test Sets. It provides in
stallation and operation information, an overall functional description, 
mainframe PCB descriptions, and RF deck assembly descriptions. 

The 363XA Frequency Converter Test Sets are four-channel receivers 
that measure magnitude and phase of frequency conversion devices. 
They can operate with two source signals and the receiver signal, all at 
different frequencies and controlled from the VNAfront panel. 

These test sets can be configured by the user to address a wide variety 
of applications. Information pertaining to the operation of these test 
sets is provided in Appendix A, at the rear of this manual. 
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FUNCTIONAL 3630A/3631A TEST SETS 

DESCRIPTION INFORMATION 


8-8 FUNCTIONAL The 3630A and 3631A Test Sets (Figure 8-1, page 8-7) are similar in 
DESCRIPTION construction and operation. The 3631A differs only by having an addi

tional front end frequency mnltiplier for its higher frequency operation 
to 60 GHz. Figure 8-2, page 8-8, shows assembly locations. 

Front End 

First and 
Second IF 
Down 
Conversion 

The test sets receive RF energy from the source. 

This energy is divided. A portion goes to a step at

tenuator, then out to the RF OUT port. Another por

tion goes out to the SOURCE LOCK OUT port. The 

device-under-test (DUT) uses these two signals and 

returns the Test NB (TA and TB) and Reference AlB 

(RA and RBJ signals to the test set front panel ports. 


The test sets have two primary modes of operation; 

direct and heterodyne. The direct mode is for fre

quencies between 40 MHz and 270 MHz. The 

heterodyne mode is for frequencies from 270 MHz to 

40GHz. 


In the direct mode, dual samplers A9T and AllTare 

like closed switches and send the test (TA and TB) 

and reference (RA and RB) signals to the buffer 

amplifiers A8T and A10T. 


In the heterodyne mode, A9T and AllT switch either 

at the frequency of the first local oscillator (LO 1) or 

at harmonics of the first W. The A5T First Local Os

cillator PCB- controlled by the VNA - outputs a 

357 MHz to 536.5 MHz LO frequency. 


The first W output goes to the A12T power 

amplifier assembly, where it is amplified to drive the 

harmonic generator. This produces the harmonic pul

ses necessary for heterodyning in the samplers. 


The A12T fll"St LO output goes to A9T and AllT, via 

the A25T RF splitter assembly. The switching action 

of a sampler causes a mixing of the first W frequen

cies and the input signal (TA, TB, RA, or RBJ. This 

heterodyning action provides the desired inter

mediate frequency (IF) of89 MHz ±4 MHz. The 

resultant first IF signals are input to buffer 

amplifiers A8T and AIOT. 
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3630A/3631A TEST SETS FUNCTIONAL 

INFORMATION DESCRIPTION 


Source Lock! 
ReferellCe 
Signal 
Selection 

In the butTer amplifiers, the direct mode signal 
(40 MHz to 270 MHz) or first IF signal (89 MHz) is 
mixed with the second local oscillator (LO 2) signal. 
The A4T LO 2 PCB, which is controlled by the VNA. 
outputs an LO frequency in the range between 
12.25 MHz and 272.25 MHz. 

The heterodyning of the direct mode/first IF and 
second LO frequencies produces the desired second 
IF of 2.25 MHz. The buffer amplifier assemblies pro
vide 0 dB conversion gain. The second IF test and 
reference signals (TA, RA, and Ra) from the ABT and 
AIOT butTer amplifiers go to the A24T Source 
LocklReference Select assembly. The second IF test 
signal Ts - which is output by one half ofthe ABT 
butTer amplifier - goes directly to the AlT Channel 
B IF Amplifier. 

The A24T Source LocklReference Select assembly 
(also referred to as the LRL Module), contains 
switches for selecting the desired second IF signal 
source for the A2T Reference Channel IF Amplifier, 
the A3T Channel A IF Amplifier, and the VNA 
Source Lock circuitry. 

The A24T switches are controlled by the VNA 
through the A6T Digital Interface PCB. The second 
IF signal source for the A2T Reference Channel IF 
Amplifier is either RA or RB. The second IF signal 
source for the A3T Channel IF Amplifier is either TA 
or RA. The second IF signal source fur the VNA 
Source Lock eircuitry is RA for forward measure
ments and RB for reverse measurements. 
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FUNCTIONAL 3630Al3631A TEST SETS 

DESCRIPTION INFORMATION 


Third IF 
Down 
eonversUm 
and 
Amplification 

The AlT, A2T, and A3T Channel IF Amplifiers have 
two modes ofoperation - measurement (10) and 
calibration (CAL). In the measurement mode, the 
second IF signal is mixed with the third local oscil
lator (LO 3) signal of 2l!3 MHz received from the 
VNA via the Al6T Three-Way Power Divider. 

The heterodyning of the second IF and third 10 fre
quency produces the desired third IF of83l!3 kHz. 
The third IF signal is then amplified as required by 
five gain-ranging amplifiers before being output to 
the VNA Synchronous Detector circuits. The gain
ranging amplifiers are controlled by the VNA, 
through the A6T Digital Interface PCB. 

The VNA automatically places the Channel IF 
Amplifiers in the calibration mode evecy three 
minutes. In this mode, an 83l!3 kHz signal is 
received from the VNAvia the A16T Three-Way 
Power Divider. This 83l!3 kHz calibration signal goes 
directly to the gain-ranging amplifiers. These 
amplifier are then automatically calibrated to assure 
optimum accuracy and predictability of the Channel 
IF Amplifier outputs. 
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INFORMATION 
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Figure 8-1. Mod£ls 3630Al3631A Block Diagram 



ASSEMBLY 3630A13631A TEST SET 

LOCATIONS INFORMATION 


A.r 
FIRST LOCAL 

OSClJ.ATOR PC6 A4T 
1.&1 SECOND LOCAL 

DiGITAl.. OSCUATOA pee 
INTERfACE PCB FAN ASSY. 

A25T 
RF SPLITTER 

ASSY. 

• .or ..'" CHANNEL A MOTHERaOARO 
SUFFER AMPLIFIER PCB 

MtI' 
RE~CE CHANNEL 
IF. "NPLIF!.ER peaAfr 

NST CHAM>EL. 6 
I.F. AMPlIFIER PCB 

.8T 
CHAtHLS 
1iIlJ'F'ER AMPUFIE~ 

RF 0I1T 

fi'IN 

Figure 8-2. Model 3630A1363lAAlIssembly Locations 
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3630Al3631A TEST SET AlT, A2T, and A3T CHANNEL IF AMPLIFIER 

INFORMATION PCB CIRCUIT DESCRIPTION 


8-5 	A 1T, A2T, and A3T 
CHANNEL IF AMPLIFIER 
PCB CIRCUIT 
DESCRIPTION 

The AlT, A2T, and A3T Channel IF Amplifier assemblies (Figure 8-3) 
are functionally equivalent. The AlT and A3T PCBs are mechanically 
identical; only the PCB cover plates are different. The A2T PCB has a 
different component layout and card-edge connector pin configuration. 
The following functional description applies to all throo. 

The Channel IF Amplifier PCBs have two modes ofoperation: measure
ment (LO) and calibration (CAL). In the measurement mode, the 
2.25 MHz second IF signal input goes via a buffer amplifier to a 
2.25 MHz bandpass filter that removes harmonics and other unneces
sary signals. The output from the filter is split into two separate signal 
paths. The signals are then phase-shifted; one signal by +45' and the 
other by -45'. Each of the phase-shifted signals is mixed with a 
2l1.! MHz third local oscillator signal received from the VNA. 

One of the frequencies produced in each mixer is 83l1.! kHz - the dif
ference of the two frequencies. The two phase-shifted, heterodyned sig
nals are then filtered, phase shifted back to 0', and summed in an 
amplifier to rtlject the image frequency. The output passes through an 
83l1.! kHz bandpass filter that rIliects all harmonics and subharmonics 
of the fundamental frequencies. The 83l1.! kHz third IF signal then 
goes to five galn-ranging amplifiers that have selectable gains of one or 
four. 

The third IF signal output is maintained at an acceptable level 
through automatic gain control (AGC). The peak detector, at the output 
of the gain-ranging amplifiers, detects the peak signal level and sends 
a dc voltage representing this level to the comparator. The comparator 
determines if the dc voltage is in the necessary range of levels required 
by the VNA synchronous detectors. The comparator outputs one of 
three signals: 

o L=> 0 dB - overload peak signal level condition 

o L=> -12 dB - maximum peak signal level condition 

o L=> -24 dB - minimum peak signa! level condition. 

These signals are sent via the A6T Digital Control PCB to the VNA. 
Responding to these signals, the VNA sends data through A6T to con
trol the gain ranging amplifiers maintaining the peak signal level be
tween 0 and -24 dB. 
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AlT, A2T, and A3T CHANNEL IF AMPUFIER 3630A/3631A TESTSET 

PCB CIRCUIT DESCRIPTION INFORMATION 


Third IF peak signal levels affect the amplifiers as follows: 

o 	When the peak signal level is between 0 and -24 dB, all 

amplifiers are set to a gain of one. 


o 	When the peak level drops below -24 dB, the first gain-ranging 
amplifier is set to a gain of four. The gain of the first amplifier 
remains at four until the signal reaches a peak level above 
-24 dB. 

o 	If the peak signal drops to a level below -36 dB, the second gaIn
ranging amplifier is set to a gain of four. 

o 	If the peak signal drops to a level below -48 dB, the third gain
ranging amplifier is set to a gain of four_ 

o 	If the peak signal drops to a level below -60 dB, the fourth gain
ranging amplifier is set to a gain of four. 

o 	Ifthe peak signal drops to a level below -72 dB, the fifth gain
ranging amplifier is set to a gain offCUT. 

In this way the third IF signal is incrementally boosted each time the 
signal level at the peak detector drops 12 dB after the initial-24 dB 
threshold_ 

The VNA automatically places the AlT thru A3T Channel IF 
Amplifiers in the calibration mode every three minutes. In the calibra
tion mode, an 831,/,j kHz signal is received from the VNA and sent 
directly to the gain-ranging amplifiers. The signal level is then in
crementally increased by individually programming each of the gain
ranging amplifiers in succession. The outputs are then measured and 
compared to expected values. The VNA then trims each of the 
amplifiers using a software algorithm to achieve optimum accuracy 
and predictability. 
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3630A/3631A TEST SET AIT, A2T, and A3T CHANNEL IF AMPLIFIER 

INFORMATION PCB CIRCUIT DESCRIPTION 
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IN 


<p 
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IF MUXASSY 
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IN 
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~ 

! 

lO 
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VIA AliT, A16 (\INA) 
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~i--i--'-'---T----+-~ VIA AliT, A16 (VNA). 	 I/OPRoceSSOR 

lA IA 	 lA IA 

.........__+-_p 3rd IF Ol1T 
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~ ~CTOR 

I DET~JOR I 
, 
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>OdS >-12dB >-l!4dB 
TO I/O PROCESSOR VIA A6T, A16 ('INA) 

Figure 8-a, AIT, A2T, and A2T ChanMI IF Ampl,ifier PCB Block Diagram 
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A4TL02PCB 3630A/3631A TEST SET 

CIRCUIT DESCRIPTION INFORMATION 


8·6 A4TL02 PCB 
CIRCUIT OESCRIPTtON 

The A4T LO 2 PCB (Figure 8-4) provides the second local oscillator 
(LO) signal to the AST and AI0T Buffer Amplifiers. There it mixes with 
the first IF signal to produce the second IF of 2.25 MHz. The A4T cir
cuitry consists of a loop gain control circuit, a summation amplifier, an 
8-bit digital-ttranalog converter (DAC), a linearizer, a voltage-tuned os
cillator (VTO), a series of divide-by-2 frequency dividers, a window 
comparator, a frequency range selection circuit, and several buffer 
amplifiers. 

The frequency control input is a variable dc voltage corning from the 
A2 LO 2 Phase Lock PCB of the VNA. The window comparator deter
mines if the dc voltage has the level required for a phase lock. The out
put of the window comparator sends a status bit to the I/O processor of 
the VNA for diagnostic purposes. 

If the test set signal source is a syntheSizer, the VNA's I/O processor 
operating through the A6T Digital Interface PCB - changes the at
tenuation in loop gain control circuit to compensate for loop gain chan
ges each time a different frequency range is selected. 

The VNA's I/O processor pre-tunes the VTO by sending a byte to the S
bit DAC via the A6T Digital Interface PCB. The output of the DAC is 
summed with the frequency control input in the summation amplifier. 
The DAC output coarse tunes the VTO frequency output. The frequen
cy control input fine tunes the frequency output. 

The output of the summation amplifier is linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 98 MHz to 
272.25 MHz signal. One output is buffered and sent to the VNA's A2 
LO 2 Phase Lock PCB. The other output is sent to a series of divide-by
2 frequency dividers. 

Depending on selection, the frequency range selection circuit sends the 
VTO output signal directly to the output buffer amplifiers or throngh 
any of the frequency dividers before being sent to the outpu t buffer 
amplifiers. The buffer amplifier outputs are the second local oscillator 
frequencies and have a frequency range from 12.25 MHz (divide by 8) 
to 272.25 MHz (divide by 1). 
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361XA/362XA TEST SET A4TL02PCB 

INFORMATION CIRCUIT DESCRIPTION 


96-272.25 MHz 
VTO 

f+~VT02OUTIUNEARlZER rv 9S· 272.25 MHz 
. TOA2(VNA) 

n 

FROMUO 
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VlAA6T, TO BUFFER AMPA16 (VNA) 
ASSEMBUES 
ABT,AIOT 
12.25-272.25 MHz 

LOOPeAIN '1""-------l-------l-~PROCE:~~1LO 0 OOOl'UT . 1.---1.---1 ~_
VIAA6T. MUXAI6 (VNA) L-.__________.,.VO DETECTORCONTROL 

~----I TOA2 (VNA) 
.~ WINDOW TO VOPROCESSOALI OCMPAAATOR! .... VIAA6T.AI6(VNA) 

Figure 8-4. A4TLO 2 PCB Block Diagram 
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A5TL01PCB 3630A/3631A TEST SET 

CIRCUIT DESCRIPTION INFORMATION 


8-7 A5TLO 1 PCB 
CIRCUrr DESCRIPTION 

During the heterodyne mode of operation, the AnT LO 1 PCB (Figure 
8-5) provides the first local oscillator signal (LO 1) to the A12T Power 
Amplifier assembly. In AI2T, the LO 1 signal is amplified to drive the 
hannonic generator, producing the hannonic pulses necessary for 
heterodyning in the samplers, A9T and AllT. 

The A5T circnitry consists of a summation amplifier, an 8-bit digital-to
analog converter (DAC), a 100 kHz/ISO kHz notch filter, a linearizer, a 
voltage-tuned oscillator (VTO), a window comparator, and two buffer 
amplifiers. 

The frequency control input is a variable dc voltage coming from the 
Al LOI Phase Lock PCB of the VNA The window comparator deter
mines if the dc voltage is in the necessary range oflevels reqnired for a 
phase lock. The output of the window comparator sends a status bit to 
the YO Processor of the VNA for diagnostic purposes. 

[J 	 The VNA's YO processor pre-tunes the VTO by sending a byte to 
the 8-bit DAC via the A6T Digital Interface PCB. The output of 
the DAC is summed with the frequency control input in the sum
mation amplifier. 

The DAC output coarse tunes the VTO frequency output and the fre
quency control input fine tunes the frequency output. The output of the 
Summation Amplifier is first filtered by the 100 kHZ/150 kHz notch fil
ter to remove unwanted signals and then linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 357 MHz to 
536.5 MHz signal. 

One output is sent to the AI LOl Phase Lock PCB in the VNA. The 
other output is sent to a buffer amplifier. When the test set is in the 
heterodyne mode, the VNA's YO processor turns on the buffer 
amplifier sending the fll"st local oscillator signal to the Al2T Power 
Amplifier Assembly. 

In the direct mode (40 to 270 MHz), the Al2T Power Amplifier is 
turned off and the first local oscillator signal is attenuated. 

-
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INFORMATION CIRCUIT DESCRIPTION 
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Figure 8·5. AST LO I PCB Block Dingrom 
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8-8 A6T DIGITAL INTERFACE 
PCB CIRCUIT 
DESCRIPTION 

The A6T Digital Interface PCB (Figure 8-6) provides digital interface 
between the VNA and test set. The A6T circuitry consists of a bi-direc
tional bus transceiver, latches, buffers, strobe decode logic, three-to
eight decoders, and power filtering and regulation circuits. 

The address and data bus connects the test set to the VNNs Al6 Test 
Set I/O PCB. Upon receiving a strobe pulse from the VNA, the strobe 
decode logic circuit enables the input latch to latch in first the address 
byte and then the data byte. This enables the decoders to read the ad
dress data and select the appropriate device. 

The bus transceiver is a bi·directional interface for the input data 
going to and output data coming from the test set circuits. When bit 7 
of the address data byte is set high, the change in logic level of the bus 
transceiver direction input (DIR) reverses the direction of the data bus. 
If the data byte is to be written to the test set, the 3-t0-8 decoder 
enables the appropriate latch. If the data byte is coming from the test 
set and going to the VNA, the 3-to-8 decoder enables the appropriate 
buffer. 

The power regulation and filtering circuitry regulates and filters the 
+8 Vdc, -18 Vdc, and +18 Vdc from the VNA, producing the +5 Vdc to 
power the A6T PCB and the +15 Vdc and-15Vdc to power the ABT, 
AIOT, and A12T RF modules. 
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A16 360 VNA 
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TEST SET 
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TO TEST SET 
CIRCUITS 

+18V -------1 
POWER 

·18V ------1 REGULATION 
AND FILTERING 1------- .15V 

+8V------1 

+15V}POWER
TOAST, 
A10T,A12T 

Figure 8-6. A6T Digital Interface PCB Block Diagram 
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A23T MOTHERBOARD 3630A13631A TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 


8·9 A23T MOTHERBOARD The A23T Motherboard PCB contains no active devices. It electrically 
PCB CIRCUIT connects the circuits within the test set. It also provides electrical inter
DESCRIPTION face to the VNA through the rear panel SIGNAL and CONTROL connec

tors. 

Additionally, the A23T PCB holds the connectors that are the physical 
interface to the PCB assemblies of the test set. 

-
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361XA1362XA TEST SET A24T SOURCE LOCK/REFERENCE SELECT 

INFORMATION ASSEMBLY CIRCUIT DESCRIPTION 


.~ 

8-10 A24T SOURCE 
LOCKIREFERENCE 
SELECTASSEMBLY 
CIRCUIT DESCRIPTION 

The A24T Source LocklReference Select assembly, also referred to as 
the LRL Module, can tains a source lock reference circuit and a series of 
FET switches that provide selection of the source of the second IF sig
nal for the A2T Reference Channel IF Amplifier, the A3T Channel A IF 
Amplifier, and the VNAsource lock circuitry. The switches are control
led by the VNA via the A6T Digital Interface PCB. The second IF sig
nal source selections are: 

o 	A2T Reference Channel IF Amplifier - RA or RB 

o 	A3T Channel A IF Amplifier - TA or RA 

o 	VNA Source Lock - RA for forward measurements, RB for reverse 
measurements 

The RA or RB signal entering the source lock reference circuit is buf
fered and passes through a 3 MHz low-pass filter where undesirable 
frequencies are filtered out. The signal is sampled by a level detector to 
determine nit is ofsufficient amplitude to achieve a phase lock.. The 
VNA's'I/O processor monitors the level detector output (via the A6T 
Digital Interface PCB) to help in detenniuing the cause ofa lock 
failure should one occur. 

The signal output from the 3 MHz low-pass filter also goes to a limiter 
that keeps it within a specified tolerance level. It then passes through 
a 2.25 MHz handpass filter to select only the desired 2.25 MHz second 
IF signal. The signal output from the filter is buffered and sent to the 
VNA's A6 PCB where it becomes the source lock reference frequency. 
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RF DECK ASSEMBLY, 3630Ai3631A TEST SET 

DESCRIPTIONS INFORMATION 


8-11 RF DECK ASSEMBLY The following paragraphs provide functional descriptions for each of 
DESCRIPTIONS the RF components/assemblies that make up a typical RF Deck as

sembly. Refer to Figure 8-1 while reading the following descriptions. 

ASTIA9Tand 
AlOTIAlIT 
Buffer 
Amplifierl 
Sampler 
Assemblies 

A buffer amplifierlsampler assembly consists of a 
buffer amplifier assembly and a sampler assembly 
grouped as a single unit. the buffer amplifierl 
sampler assembly has a single WILTRON part num
ber and is always replaced as a single unit. The part 
number and serial number are found on the buffer 
amplifier. 

The AST/A9T Channel B Buffer AmplifierlSampler 
and the A10TIAllT Channel ABuffer Amplifier/ 
Sampler assemblies provide down conversion of the 
40 MHz to 60 GHz RF signals to the second IF of 
2.25 MHz. 

A9T and AllT are dual sampler assemblies. Each 
samples two channels. A9T samples Test Channel B 
(T:B) and Reference Channel B (RB) and AllT sample 
Test Channel A(TA) and Reference Channel A(RA). 
The dual sampler assemblies consist of electronically 
controlled switch circuits. 

For frequencies in the range of40 MHz to 40 GHz, 
bias voltage to control the sampler switches is 
received from the A6T Digital Interface PCB via the 
buffer amplifier assembly. For frequencies above 
40 GHz, bias voltage is received from the A27T 
Amplifier/Switch Driver PCB via the buffer 
amplifier assembly. 

When the test set is operating in the direct mode 
(40 MHz to 270 MHz), the sampler switches are 
biased to close, which passes the input RF signal 
directly to the buffer amplifier assembly. When the 
test set is operating in the heterodyne mode 
(270 MHz to 40 GHz), the sampler switches are self· 
biasing. They switch at the rate ofthe first local 
oscillator frequencies. 

--.,. 
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3630N3631A TEST SET RF DECK ASSEMBLY, 

INFORMATION DESCRIPTIONS 


A12T 
Power 
Amplifier 
Assembly 

This sampler switching action causes a mixing 
(heterodyning) ofthe first loeal oselllator frequencies 
and the input RF signal. One of the signals that 
results from this heterodyning is the 89 MHz fll"st 
IF. This signal goes to the huffer amplifier assemhly. 
When the test set is in the heterodyne mode above 
50 GHz, the sampler-switch·hias voltage is factory 
adjusted to enhance sampler performance. 

A8T and AIOT are dual-huffer-amplifier assemblies. 
Each down-converts two channels to second IF sig
nals. A8T down-converts Test Channel B ('I'B) and 
Reference Channel B (Ra) and AIOT down-converts 
Test Channel A (TAl and Reference Channel A(RAl. 
The huffer amplifier assemblies provide 0 dB conver
sion gain (RF in to 2nd IF out). The huffer amplifiers 
have slopes which result in a conversion gain of 
-10 dB at high frequencies (approximately 40 GHz). 

The direct mode (40 MHz to 270 MHz) or heterodyne 
mode (first IF of89 ±4 MHz) signal inputs to the 
huffer amplifier go to mixer circuit. In this circuit, 
they mix with the second local oscillator signal to 
produce the desired second IF of2.25 MHz. 

The second IF signal passes through a low-pass fil
ter to eliminate unwanted frequencies. It then goes 
to a huffer amplifier for output. The TA, RA, and RB 
second IF signal outputs go to the A24T Source 
LocklReference Select Assemhly, and the 'I'B second 
IF output goes to the AIT Channel B IF Amplifier 
PCB. 

The A12T Power Amplifier assembly contains the 
500 MHz power amplifier and harmonic generator. 
The power amplifier amplifies the first local oscil
lator signal to achieve adequate power levels to 
drive the harmonic generator. 

When the test set is operatiug in the direct mode, 
the VNA sends a signal to the A6T Digital Interface 
PCB. This signal disahles Al2T hy removing the 
+l5V power. When the test set is operating in the 
heterodyne mode, the power amplifier amplifies the 
first local oseillator signal. This signal causes the 
harmonic generator to produce harmonic pulses that 
are necessary for heterodyning to take place in 
samplers A9T and AlIT. 
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DESCRIPTIONS 

3630A/3631A TEST SET 
INFORMATION 

A16T 
Power 
Divider 
Assembly 

The AI6T Three-Way Power Divider assembly 
receives the calibration (83l,.3 kHz) tltird local oscil
lator (2l,.3 MHz) signal from the VNA Aa PCB and 
divides it between three paths ofequal impedance: 
AlT, A2T, and AaT. This enables the same oscillator 
(LO 3) to drive all three mixer circuits with equal 
amplitude and minimum loss. 

A17T 
Control Out
put Mounf. 
i1lll Bracket 

The AI7T assembly is the control output mounting 
bracket. This mechanical assembly has three connec
tors for the external connection ofWILT RON com
ponents (two step attenuators and a transfer 
switch). 

A21T 
0-7(} dB Step 
Attenuutor 
Assembly 

The A2IT 0-70 dB Step Attenuator assembly con
sists of three attenuator pads. These pads produce 
attenuation to 40 dB, 20 dB, and 10 dB. Any com
bination ofthese three attenuators can be switched
in through digitally selected solenoid switches. 

A25T 
RFSplitter 
Assembly 

The A25T RF Splitter assembly splits the harmonic 
generator output signal from the A12T Power 
Amplifier assembly into two paths ofequal im
pedance. The two paths supply signals that are rich 
in harmonics to the A9T and A11 T Samplers for 
heterodyning. 

-
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9-1 	 INTRODUCTION 

9-2 	 mm-WAVE VNA SYSTEM 
CONFIGURATION 

9-3 	FUNCT10NAL 
DESCRIPT10N 

Chapter 9 
3635B Test Set 
Information 

This chapter describes the 3635B Test Set and the Models 3640X-B 
and 364IX-B mm-Wave Modules, which comprise the test set portion of 
a mm-Wave VNASystem. This material provides overall functional 
description, mainframe PCB descriptions, and RF deck assembly 
descriptions. 

Figure 9-2 shows a functional block diagram of the WILTRON mm
wave VNA system. This configuration includes instrumentation func
tions from each of the three basic building blocks ofa VNAsystem: 

[J Signal Sources: 
Model360SS47 System Source (or 6647B or 6747B) (LO input) 
Model 6729B Swept Frequency Synthesizer (RF input) 

[J Test Set: Model 3635B mm-Wave Test Set with: 
one Model 3640B(Q. U, V, or W) mm-Wave Module for Port 1 and 
either a second 3640B module, or a 3641B (Q, U, V, or W) rom· 
Wave module for Port 2. 

[J Vector Network Analyzer: 
Model 360B VNA 

[J 360ACM Auxilary Control Module 
The mm· Wave VNA sYstem requires an auxiliary control panel 
(not shown on diagram) to supply it with operating voltages. This 
instrument mounts in the 360C3 console. Appendix B provides in
stallation and maintenance information. 

The mm-wave VNAsystem requires two signal source (Figure 9-2, 
page 9-7). They provide LO and RF signals to the rom-wave modules. 
The 33 GHz to 110 GHz signals applied to the DUT are down-eon
vetted within the modules to a 270 MHz IF signal. Figure 9-3, page 9
8, shows assembly locations. 

The VNA controls the two signal sources through the dedicated Source 
Control System IEEE-488 bus (GPffi). Do not confuse this with the 
other rear panel VNA GPffi connection which is used with an external 
controller. In the mm-wave VNA system configuration, as shipped from 
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FUNCTIONAL 3635B TEST SET 

DESCRIPTION INFORMATION 


the factory, the 360S847 (test set LO IN) is set to GPIB address 5. The 
6729B (test set RF IN) is set to GPIB address 4. 

The signal sources provide clean, phase-locked test signals at 
programmed frequency points for precise test data. The frequency 
range of the sources determine the frequency range of the VNA. Fre
quency accuracy of the sources is an important factor in the accuracy of 
VNA measurements - especially phase accuracy. 

The mm-wave VNA system phase-locking scheme is unique among the 
WILTRON VNA family. The system multiple phase-lock loops provide 
a stable set offour 2.25 MHz IF frequencies. The primary frequency 
reference for the system is the internal 10 MHz reference in the Model 
6729B Swept Frequency Synthesizer; no frequency reference external 
to the VNA system is required. The second and third local oscillators 
are referenced to the VNA 10 MHz Reference - a very stable time 
base. 

Overall system phase lock is maintained by controlling the 3608847 
via its rear panel PHASE LOCK INPUT. Comparison of one of the 2.25 
MHz IF signals to the VNA 10 MHz reference provides the correction 
signal necessary to rea<ljust the 8608847 frequency. In this manner, all 
four 2.25 MHz IF signals remain stable. 

Because the LO 2 and LO 8 signal outputs are shared by all channels-
and because they both use the VNA 10 MHz reference - any noise or 
phase errors in the respective LO will be canceled out in the channel 
comparison circuits that follow in the VNA. 

Any failure in the VNA phase-lock scheme will be sensed by one of the 
many Lock Detect circuits. A flag will then be sent to the VNA 
microprocessor circuits and a LOCK FAILURE message will be dis
played on the CRT. System phase-lock problems will be much easier to 
isolate with a clear understanding of the individual phase-lock loop 
intsractions. 

System frequency accuracy and resolution are critical concerns in the 
VNA. These characteristics are directly traceable to the system sour
ces. Frequency accuracy and resolution are two terms that are often 
misunderstood. 

Frequency accuracy is a measure of the deviation, or drift, from the 
selected frequency. In other words, it is the frequency stability. The 
10 MHz time base in the 6729B has less than 1 Hz drift per day for 
each 1 GHz offrequency. 

Frequency resolution is the smallest frequency step increment avail
able for a selected frequency. The 360SS47 resolution is 100 kHz. Tbe 
6729B resolution is 1 kHz. However. because the 6729B RF Output 
goes through a frequency multiplier in the mm-wave module - which 
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Model 
FreqUGnCY 

Range (GHz) 
waveguide 

Flange 

36415-Q : 331050 WR-22 

36415-U 40 to 60 WR-19 

36415-V 50 to 75 WR-15 

36415-W 75 to 110 WR-10 

3635B TEST SET 
INFORMATION 

mm-WAVEMODULES 
DESCRIPTION 

is necessary to achieve the very high frequencies required for down-con
version  the 1 kHz resolution is multiplied by the harmonic value 
(that is, at the nth harmonic, the resolution is n kHz). 

9-4 mm-WAVE MODULES 
DESCRIPTION 

Table 9-1. Model 364{)B·X'Ira",,· 
mission IReflection Moduks 

The mm-wave modules provide two functions: signal routing and down
conversion. There are two types of modules: 3640B-X Transmis
sionJReflection Modules and 3641B-X Transmission-only Modules. 
Each of the modules are available in one offour frequency ranges, 
denoted by waveguide band as shown in Tables 9-1 and 9-2 (left). 

Model 
Frequency Waveguide 

, 
Range (GHz) Flange 

36405-Q 3310 50 WR-22 

36405-U 40 to 60 WR-19 

36405-V 50 to 75 WR·15 

36405-W 75 to 110 WR-l0 

Details of the mm-wave modules are shown in Figure 9-2. Although the 
modules contain no field-serviceable parts, it is necessary to fully un
derstand their construction and signal flow to deduce and isolate 
module-related problems. 

Figure 9-2 shows two modules in place. Th determine the appropriate 
frequencies applied to the mm-wave modules by the signal sources, 
refer to Figure 9-1 on the following page. 

Table 9·2. Model 3641B·X'Irans· 
mission Modules 
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DESCRIPTION INFORMATION 


The correct combination of LO and RF inputs to the mm-wave modules will produce 
the proper 270 MHz IF output to the test set input buffer amplifiers. To accomplish 
this, the 6729B Swept Frequency Synthesizer RF Output is tuned to a frequency 
such that a predictable harmonic output from the module's Frequency MuHiplier cir
cuit will cause a resulting DUT stimulus frequency that is exactly 270 MHz away 
from a predictable harmonic of the 360SS47 System Source (multiplication of the 
360SS47 LO IN signal takes place wilhin the mixer). 

The following formulas apply to each band (all values are expressed in GHz). Ex
ample values relative to the beginning and end of band are given to the right of 
each formula. 

Signal Source Formula Signal Source Frequency Range 

Q Band (33 to 50 GHz Measurement Frequency Range), wihere 
F '" Desired Measurement Frequency 

LO IN (360SS47) = 114 (F+0.27) 8.3175 to 12..5675 GHz 
RF IN (6729B) = I/3F 11 to 16.333 GHz 

U Band (40 to 60 GHz Measurement Frequency Range), where 
F = Desired Measurement Frequency 

LO IN (360SS47) =114 (F-O.27) 10.067.5..t1l15.0675 GHz 
RF IN (6729B) = I/3F 13.333 to 20 GHz 

V Band (50 to 75 GHz Measurement Frequency Range), where 
F = Desired Measurement Frequency 

LO IN (360SS47) = 115 (F-O.27) 10.054 to 15.054 GHz 
RF IN (67298) = 114F 12.5 to 18.75 GHz 

W Band (75 to 110 GHz Measurement Frequency Range), where 
F = Desired Measurement Frequency 

LO IN (360SS47) = 118 (F+O.27) 9.40875 to 13.za375 GHz 
RF IN (6729B) = 116F 12.5 to 18.333 GHz 

To determine the actual values of the sources for any specific measurement fre
quency value. apply the appropriate Signal Source Formulas. 

For example. to determine the signal source frequency values for a V band system 
measurement at 66.0 GHz: 

LO IN (36OSS47) = 115 (F-O.27) = 115 (66.0-0.27) = 0.2 x 65.73 = 13.146 GHz 
RF IN (6729B) = 114F = 114 x 66.0 = 16.5 GHz 

Following this through the mm-wave frequency multiplier and mixer circuits. 

The LO IN (360SS47) output is multiplied 5times:13.146 GHzx 5 = 65.730 GHz 

The RF IN (6729B) output is muifiplied 4times:16.5 GHz x 4 = 66.0 GHz 

Nofice that the resulting difference between the LO IN and RF IN frequencies is 270 
MHz, the first IF value. 

Figure 9-1. mm·Wave Module Frequency Determination 
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9-4 	 A1T, AZT, and A3T 
CHANNEL IF AMPLIFIER 
PCB CIRCUIT 
DESCRIPTION 

The AlT, A2T, and A3T Channel IF Amplifier assemblies (Figure 9-4) 
are functionally equivalent. The AlT and A3T PCBs are mechanically 
identical; only the PCB cover plates are different. The A2T PCB has a 
different component layout and card-edge connector pin configuration. 
The following functional description applies to all three. 

The Channel IF Amplifier PCBs have two modes of operation: measure
ment (LO) and calibration (CAL). In the measurement mode, the 
2.25 MHz second IF signal input goes via a buffer amplifier to a 
2.25 MHz bandpass filter that removes harmonics and other unneces
sary signals. The output from the filter is split into two separate signal 
paths. The signals are then phase-shifted; one signal by +45

0 

and the 
other by -45·. Each of the phase-shifted signals is mixed with a 
2l/.l MHz third local oscillator signal received from the VNA. 

One of the frequencies produced in each mixer is 83l/.l kHz - the dif
ference of the two frequencies. The two phase-shifted, heterodyned sig
nals are then filtered, phase shifted back to 0·, and summed in an 
amplifier to reject the image frequency. The output passes through an 
83l/.l kHz bandpass filter that rejects all harmonics and subharmonics 
of the fundamental frequencies. The 8314 kHz third IF signal then 
goes to five gain-ranging amplifiers that have selectable gains ofone or 
four. 

The third IF signal output is maintained at an acceptable level 
through automatic gain control (AGe). The peak detector, at the output 
of the gain-ranging amplifiers, detects the peak signalleve1 and sends 
a dc voltage representing this level to the comparator. The comparator 
determines if the dc voltage is in the necessary range oflevels required 
by the VNA synchronous detectors. The comparator outputs one of 
three signals: 

o L=> 0 dB - overload peak signal level condition 

o L=> -12 dB - maximum peak signal level condition 

o L=> -24 dB - minimum peak signalleve1 condition. 

These signals are sent via the A6T Digital Control PCB to the VNA. 
Responding to these signals, the VNA sends data through A6T to con· 
trol the gain ranging amplifiers maintaining the peak signal level be
tween 0 and -24 dB. 
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AlT, A2T, and A3T CHANNEL IFAMPliFIER 3635B TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 


Third IF peak signal levels affeet the amplifiers as follows: 

o 	When the peak signal level is between 0 and -24 dB, all 

amplifiers are set to a gain of One. 


o 	When the peak level drops below -24 dB, the first gain-ranging 
amplifier is set to a gain of four. The gain of the first amplifier 
remains at four until the signal reaches a peak level above 
-24 dB. 

o 	If the peak signal drops to a level below -36 dB, the seeond gain
ranging amplifier is set to a gain offour. 

o 	If the peak signal drops to a level below -48 dB, the third gain
ranging amplifier is set to a gain of four. 

o 	If the peak signal drops to a level below -60 dB, the fourth gain
ranging amplifier is set to a gain offour. 

o 	If the peak signal drops to a level below -72 dB, the fifth gain
ranging amplifier is set to a gain of four. 

In this way the third IF signal is inc:rem en tally boosted each time the 
signal level at the peak detector drops 12 dB after the initial-24 dB 
threshold. 

The VNA automatically places the AlT thru A3T Channel IF 
Amplifiers in the calibration mode every three minutes. In the calibra
tion mode, an 83lt3 kHz signal is received from the VNA and sent 
directly to the gain-ranging amplifiers. The signal level is then in
crementally increased by individually programming each of the gain
ranging amplifiers in succession. The outputs are then measured and 
compared to expected values. The VNA then trims each of the 
amplifiers using a software algorithm to achieve optimum accuracy 
and predictability. 
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3635B 3635B TEST SET A1T, A2T, and A3T CHANNEL IF AMPLIFIER 

INFORMATION PCB CIRCUIT DESCRIPTION 


2nd IF 
IN 

cp 
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IF MUXASSY 

lO/CAl
IN 

2113 MHz. 831131<Hz 
FROM 360 VNA A3 

lO 

---l>- A /------, 
! CAL 

fr 
r--"""I 

FROM 
~----_ VOPROCESSOR

VIA AST, A1S (VNA) 

1,4 1,4 1,4 1,4 

:::>__..----:p 3rd IF OUT
831131<Hz 
TO 360 VNA 
SYNC 
DETECTOR 

PEAK 

DETECTOR 


WINDOW 
COMPARATOR 

>OdB >-12dB >-24dB 
TO VO PROCESSOR VIAAST, A16 (VNA) 

Figure 9-4. AIT, A2T, andA3T Cha1l1l£i IF Amplifier PCB Block Diagram 
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A4TL02PCB 
CIRCUIT DESCRIPTION 

3635B TEST SET 
INFORMATION 

9·5 A4TLO 2 PCB 
CIRCUrr DESCRIPTION 

The A4T LO 2 PCB (Figure 9-5) provides the second local oscillator 
(LO) signal to the A8T and AlOT Buffer Amplifiers. There it mixes with 
the firstIF signal to produce the second IF of 2.25 MHz. The A4T cir
cuitry consists of a loop gain control circuit, a summation amplifier, an 
8-bit digital-to-analog converter (DAC), a linearizer, a voltage-tuned os
cillator (VTO), a series of divide-by-2 frequency dividers, a window 
comparator, a frequency range selection circuit, and several buffer 
amplifiers. 

The frequency control input is a variable dc voltage coming from the 
A2 LO 2 Phase Lock PCB of the VNA The window comparator deter
mines if the dc voltage has the required levels required for a phase 
lock. The output of the window comparator sends a status bit to the I/O 
processor of the VNA for diagnostic purposes. 

Ifthe test set signal source is a synthesizer, the VNA's I/O processor -
operating through the A6T Digital Interface PCB  changes the at
tenuation in loop gain control circuit to compensate for loop gain chan
ges each time a different frequency range is selected. 

The VNA's I/O processor pre-tunes the VTO by sending a byte to the 8
bit DAC via the A6T Digital Interface PCB. The output of the DAC is 
summed with the frequency control input in the summation amplifier. 
The DAC output coarse tunes the VTO frequency output. The frequen
cy control input fine tunes the frequency output. 

-

The output of the summation amplifier is linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 98 MHz to 
272.25 MHz signal. One output is buffered and sent to the VNA's A2 
LO 2 Phase Lock PCB. The other output is sent to a series of divide-by
2 frequency dividers. 

Depending on selection, the frequency range selection circuit sends the 
VTO output signal directly to the output buffer amplifiers or through 
any of the frequency dividers before being sent to the output buffer 
amplifiers. The buffer amplifier outputs are the second local oscillator 
frequencies and have a frequency range from 12.25 MHz (divide by 8) 
to 272.25 MHz (divide by 1). 
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3635B TEST SET A4TLO 2 PCB 

INFORMATION CIRCUIT DESCRIPTION 


PROCE:~lLOO LOOP GAIN II------t------L=~JAND 
OUTPUTVIAMT, 
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1 
~ ASSEMBLIES 
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FREQUENCY 
CONTROL 
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CONTROL 

ILlNEARIZER 
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FROM I/O
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VIAMT. 
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Figure 9-5. A4TLO 2 PCB Block Diagram 
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A5T POWER DISTRIBUTION PCB 3635B TEST SET 

CIRCUIT DESCRIPTION INFORMATION 


9-6 	A5T POWER 
DISTRIBUTION PCB 
CIRCUIT DESCRIPTION 

9-7 	A6T DIGITAL INTERFACE 
PCB CIRCUIT 
DESCRIPTION 

The A5T Power Distribution PCB filters and regulates the raw vol
tages received from the 360B VNA and distributes them throughout 
the test set. 

The A6T Digital Interface PCB (Figure 9-6) provides digital interface 
between the VNA and test set. The A6T circuitry consists of a bi-direc
tional bus transceiver, latches, buffers, strobe decode logic, three-to
eight decoders, and power filtering and regulation circuits. 

The address and data bus connects the test set to the VNA's A16 Thst 
Set I/O PCB. Upon receiving a strobe pulse from the VNA, the strobe 
decode logic circuit enables the input latch to latch in first the address 
byte and then the data byte. This enables the decoders to read tbe ad
dress data and select the appropriate device. 

The bus transceiver is a bi-directional interface for the input data 
going to and output data coming from the test set circuits. When bit 7 
ofthe address data byte is set high, the change in logiclevel of the bus 
transceiver direction input (Dffi) reverses the direction of the data bus. 
If the data byte is to be written to the test set, the 3-to-8 decoder 
enables the appropriate latch. If the data byte is coming from the test 
set and going to the VNA, the 3-to-S decoder enables the appropriate 
buffer. 

The power regulation and filtering circuitry regulates and filters the 
+8 Vdc, ~lS Vdc, and +1S Vdc from the VNA, prodUCing the +5 Vdc to 
power the A6T PCB and the +15 Vdc and ~15 Vdc to power the A8T, 
AlOT, and Al2T PCBs. 
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3635B TEST SET A6T DIGITAL INTERFACE PCB 

INFORMATION CIRCUIT DESCRIPTION 


TRANSCEIVER 

OE DlR 

INPUT I-J..+---! 
LATCH 

SlOB 
DECODER 

STROBE 
DECODE Q·7INPUTS 

6·31 OUTPUTS 

BUFFER 

LATCH 

INPUTS 
FROM 
TEST SET 
CIRCUITS 

OUTPUTS 
ro YcST SET 
CIRCUITS 

+1SV ------I 
POWER 

·16V-------! REGULATION 
AND FILTERING 1----

tBV-------! 

+lSV}POWER
TOAST. 

.15V A10T,A12T 

Figure 9-6. A6T Digitallnter/'ace PCB Block Diagram 
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A23TMOTHERBOARD 3635B TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 


9·8 A23TMOTHERBOARD The A23T Motherboard PCB contains no active devices. It electrically 
PCB CIRCUIT connects the circuits within the test set. It also provides electrical inter
DESCRIPTION fuce to the VNA through the rear panel SIGNAL and CONTROL connec

tors. 

Additionally, the A23T PCB holds the connectors that are the physical 
interface to the PCB assemblies of the test set. 

9-16 360BMM 




3635B TEST SET 
INFORMATION 

9-9 	 A24T SOURCE 
LOCKIREFERENCE 
SELECTASSEMBLY 
CIRCUIT DESCRIP110N 

A24T SOURCE LOCK/REFERENCE SELECT 
ASSEMBLY CIRCUIT DESCRIPTION 

The A24 T Source LocklReference Select assembly, also referred to as 
the LRL Module, contains a source lock reference circuit and a series of 
FET switches that provide selection of the source of the second IF sig
nal for the A2T Reference Channel IF Amplifier, the AlIT Channel A IF 
Amplifier, and the VNA source lock circuitry. The switches are control
led by the VNA via the A6T Digital Interface PCB. The second IF sig
nal source selections are: 

D A2T Reference Channel IF Amplifier - RA or RB 

D 	AlIT Channel A IF Amplifier - TA or RA 

D 	 VNA Source Lock RA for forward measurements, RB for reverse 
measurements 

The RA or RB signal entering the source lock reference circult is buf
fered and passes through a 8 MHz low-pass filter where undesirable 
frequencies are filtered out. The signal is sampled by a level detector to 
determine ifit is of sufficient amplitude to achieve a phase lock.. The 
VNgs 110 processor monitors the level detector output (via the A6T 
Digital Interface PCB) to help in determining the cause ofa lock 
failure should one occur. 

The signal output from the 8 MHz low-pass filter also goes to a limiter 
that keeps it within a specified tolerance leveL It then passes through 
a 2.25 MHz bandpass filter to select only the desired 2.25 MHz second 
IF signal. The signal output from the filter is buffered and sent to the 
VNgs A6 PCB where it becomes the source lock reference frequency. 
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RFDECKASSEMBLY, 3635B TEST SET 

DESCRIPTIONS INFORMATION 


9-10 RFDECKASSEMBLY 

DESCRIPTIONS 

ABTand 
AlOTBuffer 
Amplifier 
Assemblies 

A9T 
'frcmsfer 
Switch 
Mrerocireuit 

AlITPower 
Splitter 
Mrerocirouit 

Al6TPower 
Splitter 
Mrerooirouit 

A20TRFIN 
Power 
Amplifier 
Mrerocirouit 

A21TPORTl 
LOPower 
Amplifier 
Mrerocirouit 

A22T PORT 2 
LOPower 
Amplifier 
Mrerooirouit 

The following paragraphs provide funetional deserip
tions for each of the RF components/assemblies that 
make up a typical RF Deck assemby. Refer to Figure 
9-2 while reading the following descriptions. None of 
these assemblies have user-serviceable parts; 
replacement assemblies are available. 

The ABT and AIOT PCBs are the Channel B and A 
Buffer Amplifier assemblies, respectively. They also 
include mixers that downconvert the 270 MHz first 
IF to the 2.25 MHz second IF. The assemhlies eaeh 
provide 0 dB conversion gain. Because the first level 
of down conversion is provided in the mm-wave 
modules, these assemhlies do not have samplers. 

The A9T Transfer Switch routes the RF Output of 
the 6729B Swept Frequeney Synthesizer to the mm
wave module(s) attached to PORT 1 or PORT 2. It 
operates directly under control from the 360B VNA 
control circuits via the test set AST Digital Interface. 
This signal serves as the RF stimulus for the OUT. 

TheAllT Power Splitter routes the 360S847 System 
Signal Source RF Output to both PORT 1 and PORT 
2. This signal serves as the local oscillator stimulus 
for the mixers in the mm-wave modules. 

The A16T Power Splitter receives the 3rd Local Os
cillator! Cal signal from the 360B VNA A3 PCB and 
routes three similar signals to the AlT, A2T, and 
A3T IF Amplifiers. 

The A20T amplifies the RF IN signal from the 
6729B Swept Frequency Synthesizer for application 
to the DUT (through the A9T Transfer Switch and 
the mm-wave modules). 

The A21T amplifies the RF IN signal from the 
3608847 System Signal Source for application to the 
PORT 1 mm-wave module's mixers. This unit is iden
tical to the A22T Amplifier. 

The A22T amplifies the RF IN signal from the 
360S847 System Signal Source for application to the 
PORT 2 mm-wave module's mixers. This unit is iden
tical to the A21T Amplifier. 
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10-1 INTRODUCTION 

10-2 REPLACEABLE 
SUBASSEMBLIES 

Chapter 10 
360SSXX Signal Source 
Information 

This chapter describes the 360SS4 7 and 360S869 Signal Sources. It 
also provides functional descriptions for major assemblies and con
fidence tests, calibration, and remove and replace procedures. 

WILTRON maintains a module exchange program for selected signal 
source modules. If a malfunction occurs in one of these modules, it can 
be exchanged. Upon request and typically within 24 hours, WILTRON 
or a WiltronlAnritsu Service Center will ship an exchange module. The 
customer has 30 days in which to return the defective item. All ex
change parts are warranted for 90 days from the date of shipment or 
for the balance of the original-part warranty-whichever is longer. 

A listing of exchangeable subassemblies is provided in Chapter 1, 
Table 1-2. 
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SIGNAL SOURCE 
INFORMATION TROUBLESHOOTING 

10-3 TROUBLESHOOTING 	 This paragraph provides four troubleshooting tables designed to lead 
to the most-likely PCB or assembly causing the indicated malfunction. 
Table 10-1 provides an overall troubleshooting procedure; Table 10-2, a 
prooedure for troubleshooting the A1 PCB; Table 10-3, a procedure for 
troubleshooting the A4 PCB, and Table 10-4, a procedure for 
troubleshooting the A5 thru Ai} PCBs. 

Table 10-1. OvemU Troubleshooting Procedure (1 of4) 

Symptom 

301 LOCK FAILURE -DE 

Procedure 

Because of the 360B's phase-lock loop structure. 
this is the most difficutt system failure to 
troubleshoot. There are at least 30 different 
circuits or components that can cause this error 
code. The following are procedures that will help 
you isolate the fault to the major assembly. 

1. 	 Determine whether the failure occurs in both 
forward (SI1. S21) and reverse (S22. S12) 
measurements. If the problem occurs 

• 	 at all frequencies in both directions. the 
tau It could be in the analyzer, signal 
source. or test set. Refer to paragraph 
4. below, for further isolation tips. 

• 	 at only certain frequencies in both 
directions. the fault could be in the 
signal source. Refer to paragraph 3, 
below. for further isolation tips. 

• 	 in only one direction, the fault could be in 
the test set. 

To Check whether the failure occurs in both 
forward and reverse measurements, pl'OC6ed as 
follows: 

a. 	 Press the DEFAULT PROGRAM key. 

b. 	 Press the CHANNEL MENU and select 
the SINGLE DISPLAY menu option. 

c, 	 Press the 5 PARAM5 key and select 
the 512 menu option. 

d. 	 Allow \WO sweeps to occur, as indicated 
by the blue sweeping· indicator at the 
bottom of the display. 
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SIGNAL SOURCE 
TROUBLESHOOTING INFORMATION 

Table 10-1. O/Jerall Troubleshooting Prooodure (2 of 4) 

Symptom 

301 LOCK FAILURE -DE 
(Continued) 

Procedure 

e. 	 Note whether the failure condition is still 
present. 

f. 	 Press the S PARAMS key and select 
the S21 menu option. 

g. 	 Allow two sweeps to occur. 

h. 	 Note whether the failure condition is still 
present. 

2. 	 Determine whether the failure occurs across the 
lull sweep or only in portions of the sweep. 
If the problem ooeurs 

• 	 only in certain bands, tt is likely in the 
source. Refer to paragraph 3, below, 
for troubleshooting Ups. 

• 	 at aillrequencies, ft could be in the 
analyzer, test set, or source. Refer to 
paragraph 4, below, for procedures on 
how to isolate the problem further. 

To check whether the error condition occurs at all 
frequencies or in only selected bands, proceed as 
follows: 

a. 	 Wfth the system turned on and 
sweeping, observe the blue sweeping
indicator at the bottom of the display 

b. 	 H the sweeping-indicator cursor is 
moving very slowly from the beginning 
to the end of the sweep, that indicates 
the problem is at all Ireq uencies. 

c. 	 H the cursor only moves slowly over 
some part 01 the sweep, that indicates 
the problem is isolated to one or more 
frequency bands. Paragraph 3 
describes how to isolate the problem 
further. 

3. 	 If you have determined that the problem is in the 
source. the follOWing procedure will help to 
isolate it to a subassembly. 

a. Determine the frequency band or bands 
in which the sweep slows down. as 
follows: 
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SIGNAL SOURCE 
INFORMATION TROUBLESHOOTING 

Table 10-1_ Overall TroubkshootiIW Procedure (3 of4) 

Symptom 

301 LOCK FAILURE -DE 
(Conlinued) 

Procedure 

(1) 	 Press the MARKER MENU key. 
When the menu appears, select 
MARKER 1 to be ON. 

(2) 	 USing the rotary knob, position the 
marker to the section of the 
displayed trace where the sweep 
starts to slow down. 

(3) 	 Note the frequency and determine 
the band. The frequency bands 
are as follows: 

(a) Het Band, ,;2 GHz 

(b) Band I, 2 GHz to aGHz 

(c) Band 2, ato 12.4 GHz 

(d) Band 3, 12.4 to 18 (20) GHz 

(e) Band 4, 18 (20) to 27.5 GHz 

(f) Doubler Band, 27.5 to 40 GHz 

(4) 	 After determining the frequency 
band, reler to Table 10-4 for 
further troubleshooting. 

4. 	 Assume that you have determined the error to 
be occulTing at all frequencies. To 
determine whether the source may be the 
cause, proceed as follows: 

a. 	 Perform frequency and power-level 
verification of the source. Reier to 
Tables 10-3and 10-4 

b. 	 Hthe verification shows Ihat the source 
has no prolblems with output power or 
frequency. check thai the resistance 
of the FM coils used with the YIG 
oscillators are not open or shorted to 
ground. (You will have to remove the 
source from the console to make this 
check.) 
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SIGNAL SOURCE 
TROUBLESHOOTING INFORMATION 

Table 10-1. Overall Troubleshooting Procedure (4 of4) 

Symptom ProCGdure 

303 RF OVERLOAD There is too much microwave power coming from 
the source-no leveling. Refer to Table 10-3 and 
pertorm ALC verification. If the source fails this 
test, replace the A4 PCB and ooupler assembly. 

110 SRC 10 ERROR The source fails to retum its identificatiOn code on 
power up or sen test. Check the following: 

1. System Bus Interconnect Cable. If the cable is 
properly connected, it may be defective. 

2. GPIB Ribbon Cable. In the source, check the 
ribbon cable that connects the A1 PCB wtth 
the rear panel connector. It could be 
defective. 

3. Source Not Turned On or Power Supply 
Defective. Check LED on front panel; verify 
that it is lit steadily and not flashing. 

4. A 1 PCB in Source Defective. Refer to Table 
1()'2 for A1 PCB troubleshooting 
instructions. 

5. A5 PCB in Source Defective. Refer to Table 
10-4 for AS PCB troubleshooting 
instructions. 

400 GPIB ERROR : The analyzer fails to detect a response from the 
peripheral from which it has requested action. To 
determine if the source caused the error 
message. make the same checks outlined for the 
error message 110 SRC 10 ERROR above. The 
difference betwaen this message and the 110 
message is that 110 occurs only on power-up. 
Error code 400 OCCU($ at anytime a peripheral 
fails to respond to a request for service. 
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SIGNAL SOURCE 
INFORMATION TROUBLESHOOTING 

'fubk 1()"2. Al PCB Troubleshooting Procedure (1 of1) 

Symptom 

110 SAC ID ERROR 
(A1 PCB is suspec~ see 
Table 1().1) 

Procedure 

To determine whether the Al PCB may be the 
cause ot the error message, you will need to use 
an external controller. Proceed as follows: 

1. 	 With the source installed in the console. remove 
the SYSTEM BUS interconnection to the 
analyzer. Connect an extemal controller to 
the SYSTEM BUS port. 

2. 	 Type the following HP BASIC commands into 
the controller. (This example is for an HP85 
Controller.) 

10 OUTPUT 705; '01' 

20 ENTER 705! A$ 

30 DISP A$ 

RUN 


3. 	 The source should retum the following message: 

36XXF.FFFHHHPPWWW -

Example, 36690.01040.000-12 


When1: 
X = model number--47 or 69. 

F = low frequency value--Example: 0.010 

H = high frequency value---Example: 40.0 

P = high power value--Example: 00 

W = low power value--Example: ·12 


4. 	 It the above message is not returned. replace 
the A1 PCB (paragraph 1()'25). 
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SIGNAL SOURCE 
TROUBLESHOOTING INFORMATION 

Table 10-3. A4 PCB Troubleshooting Procedure (1 0(2) 

Symptom Procedure 

303 RF OVERLOAD To detennine whether the A4 PCB or other ALC loop 
components may be the cause of the error message 

1. 	 Use the 360B VNA to program the source for a 
predetermined frequency. As foliows: 

a. 	 On the source, disconnect the BNC cable 
from the PHASE LOCK INPUT connector. 

b. 	 On the VNA, press the SETUP MENU key. 

c. 	 From the displayed menu, 

(1 ) Select CW MODE to be ON and enter 
a test frequency. Example: 2.05 GHz 

(2) 	 Select REDUCED TEST SIGNALS. 

(3) 	 Select SOURCE POWER when the 
next menu appears; then enter a 
power level. Example: +10 dBm. 

(4) 	 Press the HOLD key. 

0. 	 With a power meter connected to the RF 
OUTPUT connector on the source, verify 
that the measured power is within ±2 dB 
of the selected power. 

e. 	 From the menu, select the next power level 
to be tested (typically a mid-range power 
level). Example: +5 tiBm. 

I. 	 Verify that the measured power level is 
within ±2 dB of the selected power. 

g. 	 Repeat steps e and f lor the next power 
level. (Typically, the minimum power ievel. 
Example: 0 dBm.) 

2. 	 Use an external controlier to program the source for 
a series of power levels, as follows: 

a. 	 Connect the test equipment as shown in 
Figure 10-1.1 

b. 	 On the controller, type the following 
program: (This example is for an HP85 
Controller.) 
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SIGNAL SOURCE 
INFORMATION TROUBLESHOOTING 

Table 10-8. A4 PCB Troubleshooting Procedure III of2) 

GPIB. 

SOURCE 

RF 
OUTPUT 

D 
o 

HP85 
CONTROLLER

POWER 
SENSOR 

IICJc:Jc:J Cl 0 r::I 

o 

POWER 
METER 

Figure 10-1. :lest &tup for Programming a Series ofPower.Leuels -

Symptom 

303 RF OVERLOAD 
(Continued) 

Procedure 

lO DIS? 'SELECT FREQUENCY IN 

GHZ" 

20 INPUT A {midfrequency of 

the suspec~ band} 

30 OUTPUT 70S; "CFl n ,A, 6GRZ" 

40 DIS? '~~ER POWER LEVEL IN 

clEm' 

50 IN?UT 1" 


60 OUT?UT 705; "LVL', P, "OW 


70 GOTO 40 

RUN 


.. Typically, check the sur;:;eet bend at three power 
levels: guaranteed power, -5 dB down. and ~10 
dB down from guaranteed power. 

c. 	 Verify that the measured frequency is within 
±2 dB of the power level entered for the P 
variable. 

d. 	 If the power level is not proper, replace the 
M PCB and coupler. 
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SIGNAL SOURCE 
TROUBLESHOOTING INFORMATION 

Table 10-4. A5 PCB Troubleshooting l'r<Jredure (1 of1) 

Symptom 

301 LOCK FAILURE -DE 
(AS PCB is suspect. 
see Table 10·1) 

Procedure 

To determine whether the AS PCB may be the 
cause of the error message. you have to set the 
source for a series of CW frequencies then verify 
that the output frequency is within the tolerance 
window. You will need to use an extemal 
controller. Proceed as follows: 

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

2. 	 On the controller. type the following program: 
(This example is for an HP85 Controller.) 

10 DISP 'SELECT FREQv~CY IN 

GHZ" 

20 INPUT A (test frequency 

[0.01 for 10 MHzl) 

30 OUTPUT 705; "CF1" ,A, "GHZ" 

30 GOTO 10 
RUN 

3. 	 Verify that the measured frequency is within 
±40 MHz of the Irequency entered lor the A --. 
variable. 

4. 	 Repeat steps 2 and 3 lor the next tes! frequency. 

5. 	 II the Irequency is off by the same amount in all 
bands. replace the AS PCB (paragraph 10
25). However. if the frequency is incorrect in 
only one bend. then replace the applicable 
YIG Driver PCB (AG-A9). YIG Oscillator and 
attaching parts. and RF deck mounted 
transistors lor the affected band (Figure 10
25 or 10-26). 
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SIGNAL SOURCE 
INFORMATION TROUBLESHOOTING 

GPIB 


SOURCE 

RFOUT HP85 
CONTROLLER 

FREQUENCY 
COUNTER 

Figure 10-2. Thst Setup for Programming a Series ofFrequenciM 
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SIGNAL SOURCE OVERALL CIRCUIT 

INFORMATION DESCRIPTION 


10-4 OVERALL CIRCUrr The 360SSXX contains both circuitry that is universal for all models 
OESCRIP770N and frequency components that are model dependent (Figures 10-3 and 

104). 

MGPIB 
Interface 
PCB 

A4 AIlto1tl4tic 
Level Control 
PCB 

AS Frequency 
Instruction 
PCB 

MOFMI 
Attenuator 
PCB 

Universal Circuits 

Provides overall control for RF signal generation. It 
interfaces with the analog circuits via the !!p Bus. 
Paragraph 10-5 describes the Al PCB. 

Controls the RF-output-signalleveling loop. The 
input for this loop is the built-in coupler! detector, 
which provides for internal leveling. The loop output 
device is the PIN switch attenuator current-driver 
circuits (not shown) located on the A6-A9 YIG Driver 
PCBs. These current-driver circuits operate the 
MOD DRIVER 1, 2, 3, and 4 lines used to control 
Mod and PIN s\\itch attenuation. The A4 also 

o 	Sets the magnitude of the RF output power, 
which the user selects using the analyzer 
REDUCE SIGNALS MENU. 

o 	Provides the RF SLOPE correction to the out.. 
put power signal. 

Paragraph 10·6 describes this PCB. 

Generates center-frequency tuning and bandswitch 
voltages for the A6-A9 YIG Driver PCBs. The 
bandswitch-control and center-frequency tuning vol· 
tages are both on the FCEN signal. The frequency
tuning DAC (digital-to-analog converter) is selected 
on A5 and used to control the center frequency. The 
FREQUENCY VERNIER signal enters A5 via the 
!!p Bus. The linearizing ROM signal enters via the 
FC Bus (frequency correction bus). Paragraphs 1(J..7 
fum 10·9 describe the A5 PCB and frequency 
generation circuits. 

Provides a tuning current for the YIG Osc 1·4 FM 
(frequency modulation) coils and the Osc 1 YIG 
tracking filter. The tracking filter tuning current is 
derived from the TRACK FILTER 1 voltage 
generated on the A6 PCB. The FM coil tuning Cur
rent is derived from the external FM signal. This sig
nal comes from the rear panel, via the EXT FM 
0LOCK INPUT connector. Paragraph 1(J..1O describes 
theAIQPCB. 
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OVERALL CIRCUIT SIGNAL SOURCE 

DESCRIPTION INFORMATION 


Al4 
Motherboard 
PCB 

Ala 
Switching 
Power 
Supply PCB 

Provides an interconnecting plane for the Al 
through AlO PCBs. The Al4 PCB also intefaces, via 
connectors, with the Al-AID PCBs, the rear panel 
connectors, and RF Deck components. The Al4 PCB 
also contains PIN Switch port drive circuitry and 
part of the switching power supply circuitry. Para
graph 10-11 describes this PCB. 

This PCB, along with the power supply circuits on 
the Al4 PCB, provides power supply voltages for the 
signal source circuits. Paragraph 10-11 describes the 
AI31AI4 Switching Power Supply. 

Model Dependent Circuits-360SS47 
The model-dependent circuits and components for 
the 3608847 consist of the AS YlG Driver PCBs and 
the components shown on the RF Deck (Figure 10-3). 
The AS Het-YlG Driver PCB provides tuning and 
bias currents for the YlG tuning coil. The tuniug cur
rent is derived from the F CEN signal supplied by 
the A5 PCB. The oscillator bias current is generated 
on the AS PCB. Along with tuning and bias currents, 
the AS PCB also generates a tracking filter voltage 
that it supplies to the AID PCB. This voltage in· 
directly provides tuning for the YlG tracking filter 
that is built into the Osc 1 YlG module. Except for 
the MOD DRIVER signals previously described, the 
other AS-AS outputs are control lines. The 8NB and 
SNR lines are select-next-band and select-next-ROM 
lines, respectively. When the presently selected oscil
lator band has reached its upper-most frequency, the 
SNB line selects the next oscillator band. The HET 
YlG SEL and YlG 1, 2, and 3 SEL lines go to the AlD 
PCB. 

ParagraphlO-9 describes the A6-AS PCBs. 

The RF Deck is a subassembly. It contains all the 
sweep generator RF components. Paragraph 10-12 
describes this subassembly. 

Model Dependent Circuits-360SS69 
The model-dependent circuits and components for 
this model are also shown in Figure 10-4. The circuit 
description is similar to that for the Model3SD8S47 
described above. 
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PCB 

SNB 3 

I 
SNR 3 

l I RF

•• COMPONENTS , 8 DECK 

I 
PIN MOD VIG 4 FM COIL SEL
DRIVER 

. FCEN/VPF FCENIVPF ~ 
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Figure 10-4. Model 360SS69 Overall Block Diagram 
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SIGNAL SOURCE GPIB SETUP AND 

INFORMATION INTERCONNECTION 


10-5 GPIB SETUP AND Automated microwave measurements are provided through the GPIB 
INTERCONNECTION port. Specific GPIB information - including interface connections, 

cable requirements, and addressing instructions - is contained in the 
following paragraphs. 

Interface 
Connector 

Cable Length 
Restrktions 

GPIBInter
connection 

GPm 
Address 

A1 GPIB PCB 
Description 

Interface between the sweep generator and other 
devices on the GPIB is via a 24-wire interface cable. 
The interface cable is specificaily constructed with 
each end containing a connector shell with two con
nector faces. These double-faced connectors ailow for 
parailel ronnection of two or more cables to a single 
device. 

The GPIB system can acrommodate up to fifteen in
struments at any one time. Th achieve design perfor
mance on the bus, the proper timing and voltage 
level relationships must be maintained. If either the 
cable length between separate instruments or the ac
cumulated cable length between ail instruments is 
too long, the data and rontrollines cannot be driven 
properly and the system may fail to perform. Cable 
length restrictions are as follows: 

o 	 No more than 15 instruments may be installed 
on the bus. 

o 	 Thtal accumulative cable length in meters may 
not exceed 2 times the number of bus instru
ments, or 20 meters - whichever is less. 

The only interconnection required for GPIB opera
tion is between the sweep generator and the control
ler. Th accomplish this interconnection, a special 
cable is required. This cable - WILTRON Part No. 
21()()"1, -2, -4 or -5 (1, 2,4 or 5 meters in length) - is 
available from the factory. 

The GPIB address is hardwired to Address=5. 

The A1 GPIB PCB provides the interface between 
the signal source and the bus. This is a replaceable 
assembly; it contains no user-replaceable parts. 
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A4 ALC PCB CIRCUIT SIGNAL SOURCE 

DESCRIPTION INFORMATION 


10-6 A4 ALC PCB CIRCUIT 
DESCRIPTION 

TheA4ALC PCB, along with circuitry on the RF Deck and the YIG 
Driver PCB (A6, A 7, AS, or A9), provides for the automatic leveling of 
the RF output power. An overall block diagram of the ALC loop is 
shown in Figure 10-5. 

The output from the RF Oscillator goes to the RF CouplerlDetector via 
the PIN Switch. The coupler sends a detected sample of the output sig
nal to the the appropriate Preamp circuit on the A4 PCB. The Log 
Amp/Shaper ainplifies and shapes the deteetor output signal and chan
ges its relationship to the main power signal from logarithmic to 
linear. 

The Log Amp/Shaper output is summed at the Level Amp with the volt
age output from the Reference DAC. The DAC output is the analog volt
age representation of the digital power word selected via the GPIB. 
The ALC loop contains a log amplifier to provide the signal source with 
the means for setting output power in dBm. 

The output of the Level Amp goes to elther the A6, A7, AS, or A9 PCB 
PIN DriverlLinearlzer circuit (depending On which YIG oscillator band 
is supp1ying the output power). This circuit provides an alljustment for 
customizing the loop gain for each YIG oscillator band. 

The A4 PCB leveling circuit provides overall control of the RF output 
power. The A4 PCB has two preamplifiers for internal leveling: a Het 
(Heterodyne) Band and a YIG Band(s) circuit. The output signal from 
the preamplifier circuit goes to the Log Amp/Shaper circuit, which 
provides gain and shaping for this signal. 

The Level Amp and its associated input circuitry gives the A4 PCB 
overall control over the level of the signal source output power signal. 

The remaiuing block is the Compensation circuit. This circuit stabi· 
lizes the loop. 
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SIGNAL SOURCE A4 ALC PCB CIRCUIT 

INFORMATION DESCRIPTION 


1- - - _ .. - - - -RFD€CK - _ .. _ .. _ .. --: 1- FRONf·~ 
I PANEL I 

I YIG RF COUPLEAI I 
OSCILLATOR DETECTOR I II 

LATC'" 
DAC 

"'------ ----r--- ,----, 
IPIN 


DRIVEAI 

LlNEARIZER 
 I 

I 

~~~£B_ ____ 1 

r~~~--------------------

COMPENSATION 

+Vdc 

8 

RFPOWER! 
WORD' 

(LEVEL: 


PARAMETER) i 


L_______________________________ ~ 
• This flgure does not shoW all of the inpuls that are summed into the level amp. 
See the A4 PCB overall block diagram for complete circuit. 

I RFOUTPUT I 

Figure 10-5. ALe Loop Block Diagram 
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A5 FREQUENCY INSTRUCTION PCB SIGNAL SOURCE 

CIRCUIT DESCRIPTION INFORMATION 


10-7 A5 FREQUENCY 
INSTRUCTION PCB 
CIRCUff DESCRIPTION 

The Afj Frequency Instruction PCB (Figure 10-6) provides linearized 
YIG oscillator tuning voltages to the A6, A7, AS andA9 YIG Driver 
PCBs. The Afj PCB also supplies a regulated +1OV bandswitch-refer
ence voltage to the A6-AS YIG Driver PCBs, and an RF Slope control 
voltage to the A4 ALC PCB. 

The linearized YIG tuning voltage, FCEN, goes to the YIG Driver 
PCBs. There, it is used to generate the YIG oscillator tuning current. 
The FSEL signal is summed with the FCORR signal to produce the 
linearized YIG oscillator tuning voltage, FCEN. The FSEL and 
FCORR signals are the outputs of the Center Frequency and Correc
tion Frequency DAC's (digital-to-analog converters) respectively. The 
input to the Center Frequency DAC is a 16-bit group from the GPIB 
microprocessor representing the selected frequency. The input to the 
Correction Frequency DAC is an 8-bit word from the 64K ROM (read 
only memory) where the frequency correction data is stored. The input 
to the ROM are the 13 MSB's (most significant bits) ofthe latched 16
bit GPIB group representing the selected frequency. 

The microprocessor applies the two 8-bit words that constitute the cen
ter-frequency-oontrol group to the FCEN DAC, via FCEN Latches 1 
and 2. Word number 1 (the most significant word-MS word) loads into 
latch number 2 when the microprocessor clocks the SPO line LOW. 
Word number 2 (the least significsnt word-LS word) loads into latch 
number 1 when the microprocessor clocks SPl LOW. Mer word num
ber 2latehes, the microprocessor clocks both the SPO and SPllines 
LOW, which loads the DAC. This latching arrangement simultaneously 
applies all sixteen bits of the center-frequency-control group to the 
FCENDAC. 

The FCENIVPF signal is the output of the Step Frequency DAC cir
cuit. It goes to the YIG Driver PCBs to control band selection. The 
FCENIVPF signal path contains an overcurrent protection circuit to 
protect the YIG oscillators from damaging current levels. Activation of 
the overcurrent protection circuitry lights an on board LED. The input 
to the Step Frequency DAC is a 12-bit group from the GPIB 
microprocessor. This 12-bit group is formed using two 8-bit words (the 
remaining 4-bits in word number 1 are not used). 

The input digital group is loaded into the Step Frequency DAC when 
the microprocessor clocks SP3 and SP4 LOW. 
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Figure 1lJ.6. A5 Frequency Instruction PCB Block Diagram 
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10-8 OVERALL FREQUENCY 
GENERATION 

The three YIG Driver PCB8 for the 8608847 or the four YIG Driver 
PCBs for the 8608869 function together to cover the output frequen
cy range. This circuit discussion is divided into overall frequency 
generation and PCB discription. Refer to the overall block diagram 
(Figure 10-8 or 10-4, as appropriate) while reading this description. 

The YIG Driver PCBs provide drive currents for their associated YIG 
oscillator tuning coils and for PIN Switch A481. They also provide 
modulating currents for the ALC-loop PIN attenuator. The PCBs also 
develop the oscillator-bands witch logic voltages. 

NOTE 
In the following circuit discussion, the Lor H that precedes 
a signal-line name indicates the line's active (or true) logic 
state. 

The 86088 uses three, or four, YIG oscillators to sweep its frequency 
range. Each YIG oscillator requires a YIG Driver PCB. The three main 
signals used to develop tuning and bias currents are the F CEN, ~ > 
50 MHz, and F CORR signals from the AS Frequency Instruction PCB. 
These three signals feed in parallel to all YIG driver PCBs. However, 
because the H SNB (select next band) oscillator-bandswitch lines on 
the A 7, Ail, andlor A9 PCBs are initially false, the A6 PCB is the only 
one that can use the signals. There, they are summed and used to 
generate the frequency sweep. 

The fourth AS signal, FCENNPF, provides for oscillator bandswitch
mg. A bandswitch occurs on the A6 PCB at 2 GHz and again at 8 GHz. 
At 2 GHz, the L HET PIN Select line goes mIse. This switches hath the 
0.01-to-2 GHz Down Converter Band (also referred to as Het 
(heterodyne) band) out of the circuit and the SIC-band (2-to-8 GHz) 
YIG in. At apprOximately 8 GHz, several events occur: 

CJ 	 The YIG oscillator tuning coil leaves the oscillator tuned to a rest 
frequency of8 GHz. 

CJ 	 The Mod Driver line on the A6 PCB sets the Mod attenuator to 
maximum attenuation, and the L PIN Select line causes the SlC
band element in the PIN 8witch to turn off. This action at
tenuates by 60 dBc or less the feedthrough ofthe SIC-band YIG 
oscillator signal. 
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The SNB and SNR (select-next-band and select-next-ROM) lines on the 
A6 PCB toggle from low to high, causing the X-Band (8-to-12.4 GHz) 
YIG oscillator and A5 PCB linearizer ROM to be selected. When the X
Band YIG oscillator is selected, the A7 PCB sums the three signals 
from the A5 Frequency Instruction PCB (F Cen, AF > 50 MHz, F Corr) 
and uses them to generate the X-band sweep. This sweep starts at 
8 GHz. As on the A6 PCB, the FCENNPF signal from A15 provides for 
oscillator bandswitching. The A7 PCB has only one bandswitch point 
(12.4 GHz) and when it is reached. the following occur: 

D 	The YIG oscillator tuning coil leaves the oscillator tuned to its 
rest frequency (approximately 12.4 GHz). 

o 	The Mod Driver line on the A7 PCB sets the X-band attenuator in 
PIN Switch to maximum attenuation. The L PIN Select line turns 
the X-band switch off. This action attenuates by 60 dBc or less 
the feedthrough of the X-band signal. 

D 	The SNB and SNR lines on the A7 PCB toggle from low to high 
and select the Ku-Band YIG oscillator and ROM. The Ku-band 
(AS PCB) and K-band (A9 PCB) circuit action is similar to that 
described for SIC and X bands. 
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10-9 	A6-A9 YIG DRIVER 
PCB CIRCUIT 
DESCRIPTION 

The YIG Driver PCBs are similar in their design and operation. The 
major difference is that the A6 SIC-Band YIG Driver PCB also drives 
the Down Converter. It also contains circuits fur controlling the track
ing filter that is built into the S/G-band circuit. The X- and Ku-band cir
cuits are similar, except for the absence of tracking filter and HET 
(down converter) lines. 

NOTE 
In the following circuit discussion, the Lor H that precedes 
a signal-line name indicates the line's aetive (or true) logic 
state. 

The A6 PCB contains four functional blocks (Figure 10-7). The YIG os
cillator and Tracking Filter Control circuits provide for tuning 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 FlLTER control signals from the 
A5 Frequency Instruction PCB. 

The Bandswitch and ROM Select Logic and Control circuits provide for 
bandswitching between the three YIG Driver PCBs. Its input is the 
F CENIVPF. Its outputs are the L YIG FM COlL SEL, L HET YIG 
SEL, L HET PIN SEL, L PIN SEL, L SNB, L SNR, and L YIG SEL 
control lines. 

The PlN Driver Linearizer circnit processes the control line for the SlC
band Modulator circuit, which for this band is a separate component. 
For the other two bands, the modulator/attenuator pad is built into the 
PlN Switch. The modulator provides ALe control for their associated 
YIG oscillator output signal. 

The A5 PCB linearizer ROM circuit provides compensation for its as
sociated YIG oscillator. Many YIG oscillators, thongh inherently linear, 
often have linearity errors due to magnetic saturation effects. This 
ROM provides for up to ±64 MHz of frequency correction. 
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LINE NAMES INDICATES LINE'S 
ACTIVE STATE; LOW OR HIGH. 

Figure 10-7. A6-A9 YIG Driver PCB Block Diagram 
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A10 FMIAITENUATOR PCB SIGNAL SOURCE 

CIRCUIT DESCRIPTION INFORMATION 


10-10 	A10FMI 
ATTENUATOR PCB 
CIRCUIT 
DESCRIPTION 

The AlO FMlAttenuator PCB (Figure 10.8) generates FM modulation 
for the YIG oscillators and drive for the 2-to-8 GHz YIG tracking filter. 

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. 

The signal input for the AIO 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 A5 Frequency Instruction PCB. If 
the operator selects a delta frequency sweep mode (AF CF, AF MI) 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 is lOV (from -5V to +5V). For sweep widths 
less than 50 MHz, the amplitude is proportionally less than lOY. The 
EXT FM Input signal line is from the rear panel EXT FM 0 LOCK 
INPUT connector. 

The Variable Gain circuit provides a voltage gain for the FM input sig
nal. Stage gain depends on which of the available YIG oscillators is sup
plying 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 cur
rent returns to ground via the Current Sense resistor, which is effec
tively in series with the FM coils. The voltage drop across the Current 
Sense resistor is proportional to the current through the FM coils. 

While the SIC- and X-Band YIG oscillators and the K-band and Ku
band (360S869) oscillators receive their drive and FM coil currents in 
series, only one oscillator band at a time has its output switched to the 
sweep generator RF output circuit. This RF output switching is a func
tion ofthe PIN Switch. 

Besides supplying the input for the FM coil-current driver circuits, the 
Variable Gain circuit also supplies the input for the Tracking Filter cur
rent-driver circuit. A tracking filter is used only with the SIC-band YIG 
oscillator. 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 oscil
lator and tracks at the same frequency. It attenuates harmonic and 
spurious signals. 
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SIGNAL SOURCE AI0 FMIAITENUATOR PCB 

INFORMATION CIRCUIT DESCRIPTION 


L YIG 
1,2,3,4SEL 

L HET 
YIG SEL 

41 
I END OF BAND 

PULSE 
GENERATOR 
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r 
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COMPARATOR 
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L EOB 

H FM 
DIAG 

EXT FM--+I 
INPUT 

I----------------------------------~~ WIDEFM 

VARIABLE 
GAIN 

DF_-+! 
~ MHz 1.____..1 

NOTE: 
THE 'l' AND 'H' THAT PREFACES 
SIGNAL LINE NAMES INDICATES THE 
LINE'S ACTIVE STATE: LOW OR HIGH 
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110 dB 
ATTENUATOR 

FMCOIL 

CURRENT 


DRIVER 


TRACKING 
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K-BAND YIG 
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X-BAND YIG 
OSC FM COIL 
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OSC TRACKING 
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Figure 10·8. AlO FMIAttenuatorPCB Block Dictgram 
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A13/A14 SWITCHING POWER SUPPLY SIGNAL SOURCE 

QRCUITDESCRIPTION INFORMATION 


10-11 	 SWITCHING POWER The A131A14 Switching Power Supply (Figure 10-9) is a half-bridge, 
SUPPLY CIRCUIT quasi-square-wave, high-efficiency +5V converter. It also contains the 
DESCRIPTION following circuits: 

0 ±15V LC (low current) supply 

0 ±15V HC (high current) supply 

0 +12V regulated supply 

0 +24V regulated supply 

0 -39V regulated supply 

0 +18V unregulated supply 

0 +2SV unregulated supply 

As shown in Figure 10-9, the switching power supply circuits and com
ponents are dispersed over the following PCBs and assemblies: 

o 	 A16 Rear Panel Assembly. Line Voltage Selector Module and Fan. 

o 	 A14 Motherboard PCB. Off-Line Rectifier, Start-up 'Iransformer, 
Power Switch, Over-Voltage Sense, Out-of-Reg Sense, Line Sense, 
-39V, +24V, and ±15V LC Regulator circuits. 

o 	 A13 Switching Power Supply PCB. (;Qntrol Amplifier, Soft-Stsrl 
Control, Shut-Down Timer, Over-Current Sense, Pulse-Width 
Modulator, and Switching 'Iransistors circuits. 

o 	 AO Basic Frame Assembly. -39V Regulator pass transistor and 
±15V HC Regulator circuits. 

The ae line power entering the signal source is input to the Off-Line 
Rectifier circuit. This circuit is a full-wave voltage doubler (120V line) 
or a full-wave bridge rectifier (220V line). The circuit's voltage output 
for either input-line voltage is 330 Vdc (±165 Vdc). Resistors sense the 
circuit's output current. If the current exceeds three amperes, it ac
tivates the optically coupled Over-Current Sense circuit. When ac
tivated, this circuit causes the Shut Down Timer to tum off the switch
ing transistor drive voltage. The ±l65 Vdc output from the Off-Line 
Rectifier circuit goes to the dc-isolated Switching 'Iransistors on the 
A13PCB. 

CAUTION 
Use an isolation transformer between the signal source 
and the ac line whenever you are performing maintenance 
on the switching power supply. Because this power supply 
references portions of its circuitry to the peak negative or 
positive line voltage, you must use an isolation transformer 
to protect test instruments. 
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SIGNAL SOURCE A13/A14 SWITCHING POWER SUPPLY 

INFORMATION CIRCUIT DESCRIPTION 


The Switching Transistors alternately switch between +165 Vdc and 
-165 Vdc at a 50 kHz rate. These transistors are driven by the Pulse
Width Modulator (PWM) circuit. This circuit develops a train of pulses. 
The duty cycle of this pulse train varies between 25% and 40% (ap
proximately), depending on the amplitude of control voltage Vc. This 
Vc-voltage amplitude is determined by either the Control Amplifier, 
the Soft-Start Control circuit, or the Shut-Down Timer circuit. 

The input to the Control Amplifier is the +5V SENSE line from the 
motherboard. This line senses the voltage across the +5V load. The out
put of the 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 +12V from the +12V 
Regulator. At the instant you press the POWER key on the Analyzer, 
+12V is applied to this circuit. It causes the output of the +5V supply 
to be minimum. Gradually, as a circuit capacitor charges, the the duty 
cycle of the circuit's output pulse train increases and the +5V supply 
output voltage increases. When the Control Amplifier senses that 
5 volts has been reached (approximately 20 ms), regulation Occurs. Ifa 
malfunction were to occur, the Over-Voltage circuit wouid trigger the 
Shut-Down Timer circuit at approximately 5.7 volts. 

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 I-second pulse (approximately) that causes the 
input to the PWM to go to +12v' This shuts down the Switching Tran
sistors. After the Shut Down Timer circuit times out, the power supply 
soft-starts. However, if the condition causing the Shut Down Timer cir
cuit trigger is still present, it generates another pulse and shuts the 
supply down again. This pulsing operation continues until either the 
overvoltageJcurrent condition is corrected or POWER switch is pressed 
to OFF. 

The dc isolation transformer on the output of the PWM couples its out
put to t he Switching Transistors. These transistorss require a bias of 
approximately 5V to be switched on. Their output form a composite 
waveform. The peak-to-peak value of this waveform is directly propor
tional to the peak value of the I20V line (or directly proportional to the 
peak-to-peak value of the 220V line). 

This waveform is coupled to the five secondaries of the 50 kHz Power 
Transformer. The reduced voltages appearing in the transformer secon
daries are also proportional to the line voltage. These reduced voltages 
are rectified and passed through inductors which function as in
tegrators. 
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A131A14 SWITCHING POWER SUPPLY SIGNAL SOURCE 

CIRCUIT DESCRIPTION INFORMATION 


The five rectifier circuits-excepting the +5V circuit--supply their 
respective outputs to voltage regulators. The -39V Regulator is driven 
by the -43V supply. The +24V Regulator is driven by the +2SV supply. 
The -laV LC (low CUlTent) and HC (high current) Regulators are 
driven by the -ISV supply. And the + 15V LC and HC Regulators are 
driven by the +l8V supply. The unregulated +ISV also goes to the YIG 
driver bias supply on the A6-A9 PCBs and to the + 15V Rectifier circuit. 

The remaining two circui ts are the Out of Reg Sense and the Line Volt
age Sense circuits. The Out ofReg Sense circuit detects when any of 
the regulated supplies goes out of tolerance. If such a condition exists, 
the L OR diagnostic line goes TRUE and the Al4 OUT OF REG in
dicator LED lights. The Line Voltage Sense circuit detects when the ac 
line exceeds the +5% or -10% limits required for circuit operation. This 
circuit also detects whether the Line Voltage Selector Module PCB is 
correctly positioned for the available line voltage. Ifeither the line volt
age is incorrect or the PCB is improperly positioned, the appropriate 
L HL or L LL diagnostic line will go TRUE, and the LED indicator will 
light. 
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SIGNAL SOURCE CONFIDENCE 

INFORMATION TEST 


10·13 CONFIDENCE TEST 	 The confidence test requires a GPIB controller. First, you use the con
troller to program the signal source for known frequency and power 
levels. Then you use external test equipment to determine ifthe 
programmed settings are being achieved. The confidence tests can be 
accomplished with the source installed in the console. 'Ib do so, remove 
the SYSTEM BUS interconnection between the source and analyzer 
and replace it with a GPIB interconnection between the source and an 
external controller (Fignre 10-11). 

RecomTable 10-5 provides a listing of test equipment 
mended lest needed to perform the confidence test. 
Equipment 

Table 10-5. Recommended Thst Equipment for Confidence Testing 

Instrument Critical Specifications Manufacturer 

Power Meter GPIB Controllable 

I 

Hewlett-Packard 
Modal 436A , with Option 
22 

Power Sensor Frequency Range: 0.05-26.5 GHz 
Power Range: -30 to 20 dBm (1 
IlWto 100 mW) 

Hewlett-Packard 
Model84S5A 

I 
Power Sensor Frequency Range: 0.05-40 GHz 

Power Range: -30 to 20 dBm 
(l1lW to 100 mW) 

Hewlett-Packard 
Modal 8487A 

Digital 
Multimelar 

Resolution: 41,.; digits 
DC Accuracy: 0.002% + 2 counts 
DC Inpullmpedance: 10 M!l 
AC Accuracy: 0.07% + 100 counts 
AC Input Impedance: 1 Mil 

JOhn Fluke Inc. 
Modal 8840A, with Opt 
ion 8804A-Q9 (True AC 
RMS) 

Frequency 
Counter 

Frequency Range: 0.D1 to 40 GHz 
Input Impedance: son 
Resolution: 1 Hz 
External Time Base Input 1 M!l 

E1P Microwave Inc. 
Model 548A, with 
External Mixers: 
Opt ion 91 (26.5 to 40 
GHz) 
Option 92 (40 to 60 GHz) 

Oscilloscope Bandwidlh: DC to 150 MHz 
Vertical Sensitivity: 2 mV/dlvislon 
Horizontal Sensitivity: 50 
ns/dlvision 

Tektronix Inc. 
Model 2445 

Spectrum 
Analyzer wllh 
Extemal 
Mixer 

Frequency Range: 0.Q1 to 100 
GHz 
Resolution Bandwidth: 100 Hz 

Tektronix Inc. 
Modal 494 
with Extemal Mixer (PN 
015-300065-00) 
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SIGNAL SOURCE CONFIDENCE 

INFORMATION TEST 


HP85 

CONTROlLER 


IEEE-488 BUS 

GPIB INTERCONNECT 
CABLE 

SYSTEM BUS 
INTERCONNECT CABLE 

Fi,gure 1()'11. :zest Equipment Setup fOr Con;fidenCJl Test 
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ALCLOOP SIGNAL SOURCE 

TEST INFORMATION 


Testing the 

ALCLoop 


To deternrine whether the A4 PCB and overall ALC 
loop is functioning properly, proceed as follows: 

Connect the test equipment as shown in Figure It}. 
12. Ifyou wish to remove the source from the con
sole, refer to paragraph 10-15 for removal 
instructions. 

From the controller keyboard, type the follo\1.ing 
code: (Example is for an HP85 Controller.) 

10 DISP 'SELECT FREQUENCY IN GHZ' 
20 INPUT A* 
30 OUTPUT 705; 'CFl" ,A, "GHZ" 
40 DISP 'ENTER PC~JER LEVEL IN dBm' 
50 INPUT p. 
60 OUTPUT 705; "LVLR, PI "DM" 
70 GOTC 10 
RUN 

Typically, you should check the high-end, mid-band, 
and low-end frequencies in each band at three power 
levels: guaranteed power, -5 dB and -10 dB down 
from guaranteed power. 

Verify that the measured frequency is within ±2 dB 
of the power level entered for the program's P vari
able. 

Repeat for the next frequency/power level. 

If the power level is within the ±2 dB tolerance 
window, the ALe loop can be assumed to be function
ing properly. 
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SIGNAL SOURCE ALCLOOP 

INFORMATION TEST 


SOURCE 

RF 
OUTPUT 

HP85 
COtmlOLLER 

D='OC::II;;;:I Cl 0 0 

Figure 10-12. 7llst Equiprrumt Setup for ALC Loop Confidence 7llst 

360BMM 10-41 




FREQUENCY GENERATION 
SUBSYSTEM TEST 

SIGNAL SOURCE 
INFORMATION 

Testing the 
Frequency 
Generatwn 
Subsystem 

The following procedure verifies that the 360SS is 
producing the proper output frequency. 'lb determine 
proper operation, you have to set the source for a 
series of CW frequencies in each band then verify 
that the output frequency is within the tolerance 
window. 

Connect the test equipment as shown in Figure 10
13. 

From the controller keyboard, type the following 
code: (Example is for an HP85 Controller.) 

10 DISP "SELECT FREQUENCY IN GHZ" 
20 INPUT A* 
30 OUTPUT 705; "CFl" ,A, 'GHZ" 
40 GOTO 10 
RUN 

'lYPicaily, you should check the high-end, mid-band, 
and low-end frequencies in each band, 

Verify that the measured frequency is within 
±40 MHz of the frequency entered for the program's 
"A" variable. 

Repeat for the next frequency. 

If the measured frequencies are within their 
tolerance window, the Frequency Generation 
Subsystem can be assumed tc be functioning 
properly. 
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SIGNAL SOURCE FREQUENCY GENERATION 

INFORMATION SUBSYSTEM TEST 


GPIS 

SOURCE 

FREQUENCY 
COUNTEFl 

RFOUT 

Figure 10-13. nst Equipment Setup for Freqwmc:y Generation Subsystem 
Confidence nst 
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SIGNAL SOURCE FM PHASE-LOCK 

INFORMATION TEST 


Testing 
theFM 
Phaselock 
Circuit 

This test cheeks that the source has a 6 MHz-per
volt response to an input de voltage. 

Connect the test equipment as shown in Figure 10
14. 

From the controller keyboard. type the following 
code: (Example is for an HP85 Controller.) 

10 orsp "SELECT FREQUENCY IN GHZ" 
20 INPUT A* 
30 O~~P~~ 705; "CF1',A,"GHZ" 
40 GOTO 10 
RUN 

Set the power supply for +4 volts. 

Observe that the frequency counter indicates the 
programmed frequencY (INPUT A variable). 
-24 MHz ± 2.4 MHz. 

Set the power supply for -4 volts. 

Observe that the frequency counter indicates the 
programmed frequency, +24 MHz ± 2.4 MHz. 

If the shifts in frequency are within the tolerance 
windows. the AlO PCB phase-lock circuits can be as
sumed to be functioning properly. 
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SIGNAL SOURCE FM PHASE-LOCK 

INFORMATION TEST 


POWER SUPPLY 

I~'l GPIB 
TO PHASE 

LOCK INPUT ----1 

RF 

CONTROLLER100 _~ 0 +I 
FREQUENCY COUNTER 

Figure 10-14. Test Equipment Setup for FM Phase-Lock Conftdence Thsf 
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SIGNAL SOURCE ADJUSTMENT 

INFORMATION PROCEDURES 


10-14 ADJUSTMENT This paragraph provides adjustment procedures that you should per
PROCEDURES form following the repair or replacement of prin ted circuit boards 

(PCBs), which are listed in Table 10-6. 
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ADJUSTMENT SIGNAL SOURCE 

PROCEDURES INFORMATION 


7hble 10·8. &commended Adjustmmts Follawi.ng Repair or &pl<u:ement 

PCB Adjustment 

A4 PCB ALC Loop Calibration and Adjustments (page 10-64) 

A5 PCB A5 PCB Frequency Adjustments (page 10-50) 

A6 PCB 	 A6-A9 YIG Oscillator BandSWltcl1 Adjustments (page 10-52) 
A6-A9 YIG Bias Check (page 10-56) 
2-8 GHz Band (Osc 1) Tracking FiHer Adjustments (page 10-62) 
2 GHz Bandswitch Compensation Adjustment (page 1 O~) 
ALC Loop Calibration and Adjustments (page 10-64) 

A7-A9 
PCB 

Same as above. except 2 GHz Bandswitch Compensation Adjustment 

Al0PCB None 

A 13 PCB Power Supply Adjustments (page 10-70) 
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SIGNAL SOURCE RECOMMENDED TEST 

INFORMATION EQUIPMENT 


Recom Table 10-7 lists the test equipment needed for 
me7Ukd 'n,st performing the adjustment procedures. 
Equipment 

Table 10-7. RecomTllJtnded:zest Equipment for AdjustTllJtnts 

Instrument Critical Specifications Manufacturer 

Power Meter GPIB Controllable Hewlett-Packard 
Modal 436A • With Option 
22 

Power Sensor Frequency Range: 0.05-26.5 GHz 
Power Range: -30 to 20 dBm (1 
lAW to 100 mW) 

Hewlett-Packard 
ModeI8485A 

Power Sensor Frequency Range: 0.05-40 GHz 
Power Range: -30 to 20 dBm 
(1 !'W to 100 mW) 

Hewlett-Packard 
Model 8487A 

Digital 
Multimeler 

Resolution: 4v., digits 
DC Accuracy: 0.002% + 2 counts 
DC Input Impedance: 10 MO. 
AC Accuracy: 0.07% + 100 counts 
AC Input Impedence: 1 MO. 

John Ruke Inc, 
Model 8840A. with Opt 
ion 8804A-oe (True AC 
RMS) 

Frequency 
Counter 

Frequency Range: am to 40 GHz 
Input Impedance: 500 
Resolution: 1 Hz 
External Time Base Input 1 Mil 

EIP Microwave Inc, 
Model 548A. with 
External Mixers: 
Opt ion 91 (26.5 to 40 
GHz) 
Option 92 (40 to 60 GHz) 

OSCilloscope Bandwidth: DC to 150 MHz 
Vertical Sensitivity: 2 mVidivision 
Horizontal Sensitivity: 50 
nsldivision 

Tektronix Inc. 
Model 2445 

Spectrum 
Analyzer with 

Frequency Range: 0.01 to 100 
GHz 

Tektronix Inc. 
Model 494 

External Resolution BandWidth: 100 Hz With External Mixer (PN 
Mixer 015-300085-00) 
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A5 PCB FREQUENCY SIGNAL SOURCE 

ADTUSlMENTS INFORMATION 


10·15 A5PCB 
FREQUENCY 
ADJUSTMENTS 

This paragraph provides instructions for adjusting the A5 F Center 
DAC voltages, and the A&-A9 bandswitch reference voltages. These vol· 
tages should be cheeked and adjusted, ifneeessary, following main· 
tenance on any of the A&-A9 PCBs or when any of the frequency 
specifications are found to be out of tole ranee. 

Step 1. Set up the test equipment as shown in Figure 10-15. 

HPB5 

r·-=====_.L-.L---c:::>
.... ,. .. 0 f~'" O:tol;l :::: 0 

L-____________________________~ 

CONTROLLER 

SIGNAL SOURCE T 

Figure 10-15. Thst Equipment Setup for ALC Loop Confidence Thst 

Step 2. Remove top cover. 

Step 3. Reset the 36088 by cycling the line power off and on. 

Step 4. Connect the digital multimeter leads between A5TP6 (+) and 
A5TP1 H (Figure 10-16). 

Step 5. Verify that the digital multimeter indicates +10 :to.1V: 

Step 6. Connect the digital multimeter leads between A5TP3 (+) and 
A5TP1 (-). 

Step 7. Verify that the digital multimeter indicates -10 ± 0.1V: 

NOTE 
8teps 8 tbru 12 are not routine adjustments. 
They should be perfurmed only ifA5U10 has 
been replaced. 
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SIGNAL SOURCE A5 PCB FREQUENCY 

INFORMATION ADJUSTMENTS 


StepS. 	 Remove the cover from the F Center circuit (U5,U9, UIO) 
(Figure 10-16). 

Step 9. 	 Reset the 360SS by cycling the line power off and on. 

Step 10. 	 Reset the Fc.m DAC by connecting one end of a short jumper 
wire to A5TPl; contact the other end of the jumper first to 
A5U6, pin 3, then to A5U6, pin 2. 

Step 11. 	 Connect the digital multimeter test leads between A5TP5 (+) 
and A5TP4 (-). 

Step 12. 	 Adjust A5R8 for OV ±50 f1V. 

TF'll TPS TP4 
i 

T 
TPl 

U4 U5 Ul0 U9 AS U7 us 

Figure 1()'16. A5 PCB Component Loooti.ans 
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A6-A9 YIG OSCILLATOR SIGNAL SOURCE 

BANDSWITCHADTUSTMENTS INFORMATION 


10-16 	A6-A9 YlG 
OSCILLATOR 
BANDSWITCH 
ADJUSTMENTS 

The 36088 Series signal sources use three or four YIG driver PCBs, 
depending on the model. These adjustments should be performed fol
lowing maintenance on the A6-A9PCBs. 

A6PCB, Adjust the 2-8 GHz YIG oscillator to bandswitch at 
2GHz 2 GHz, as fullows: 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Step 6. 

Set up the test equipment as was shown 
in Figure 10-15. 

Remove the top cover. 

Reset the 36088 by cycling the line power 
oirand on. 

Move ASP3 jumper to pins 2 and 3 (Figure 
10-16). 

From the controller keyboard, type the fol
lowing code: (Example is for an HP85 Con
troller.) 

10 DISP 'SELECT FREQUENCY IN GHZ" 

20 INPUT A* 

30 OUTPUT 705; 'CF1",A,"GHZ" 

40 GOTO 10 

RUN 


NOTE 
Save the above program to disk; it will be 
used often throughout the procedures in this 
chapter. 

Step 7. 


Step 8. 


Step 9. 


Step 10. 


Enter 2 GHz on controller keyboard. 

Connect the digital multimeter test leads 
between A6TP5 (+) and ASTPI (-) (Figure 
10-17). 

Adjust A6R67 counterclockwise for OV 
(TTL low). 

Readjust A6R67 clockwise for +5V (TTL 
high). 
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SIGNAL SOURCE A6-A9 YIG OSCILLATOR 

INFORMATION BANDSWITCH ADTUSlMENTS 


R12 A6 R83 R80 

TP4 / TP;3 TPI 

Figure 1()'11. A6 PCB Component Locations 

A6PCB, 
8GHz 

Adjust the 2-8 GHz YIG oscillator to bandswitch at 
8 GHz. as follows: 

Step 1. Enter 8 GHz on controller keyboard. 

Step 2. Move the digital multimeter (+) lead to 
A6TP3. 

Step 3. AdjustA6R49 (Figure 10-17)counterclock
wise for OV ('ITL low). 

Step 4. Readjust A6R49 clockwise for +5V('ITL 
high). 
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A6-A9 YIG OSCILLATOR SIGNAL SOURCE 

BANDSWITCHAD1USTMENTS INFORMATION 


A7PCB 	 Adjust the 8-12.4 GHz YIG oscillator to bandswitch 
at 12.4 GHz, as follows: 

Step 1. 	 Enter 12.4 GHz on controller keyboard. 

Step 2. 	 Connect the digital multimeter test leads 
between A7TP3 (+) and A 7TP1 (-) (Figure 
10-18). 

Step 3. 	 Adjust A7R49 counterclockwise for OV 
('ITLlow). 

Step 4. 	 Readjust A7R49 clockwise for +5V (TTL 
high). 

ABPCB 	 Adjust the 12.4-18 GHz YIG oscillator to bandswitch 
at 18 GHz, as follows: 

Step 1. 	 Enter 18 GHz on controller keyboard. 

Step 2. 	 Connect the digital multimeter test leads 
between A8TP3 (+) and A8TPI (-J (Figure 
10-18). 

Step 3. 	 Adjust ASR49 counterclockwise for OV 
('ITLlow). 

Step 4. 	 Readjust A8R49 clockwise for +5V (TTL 
high). 

Step 5. 	 When bandwidth adjustment is com
pleted, move A5P3 jumber to pins 1 and 2. 
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SIGNAL SOURCE A6-A9 YlG OSCILLATOR 

INFORMATION BANDSWITCHADJUSTMENTS 


RSS R49 RS R12 A7/AIJ PCB 
TP3 TP1 I I ,TP4 3608S451SS47 

-=
A9PCB 
36OSS69 

I 
I 

RSS RSS R4!J R12 RS 
,

I I TPS T~lTP4\ 

00 
-=

I 

f>Jl PCB_9j§ 

Figure 1()'18. A7 PCB thru A9 PCB Component Locations 

A9PCB Adjust the 18-26.5127.5 GHz YIG oscillator to 
bandswitch at 26.5 or 27.5 GHz. as follows: 

Step 1. Check A1A6 PCB for label indicating 
bandswitch point. Ifnot there. skip to step 
3. 

Step 2. On the controller keyboard, enter the 
bandswitch frequency. 

Step 3. Connect the digital mnltimeter test leads 
between A9TP3 (+) and A9TP1 (-) (Figure 
10-18). 

Step 4. On the controller keyboard, enter 
26.3 GHz; then increment frequency by 
0.1 GHz until DMM switches from OV to 
+5v' (That is the bandswitch frequency). 

Step 5. Adjust A9R49 counterclockwise for OV 
(TTL low). 

Step 6. Readjust A9R49 clockwise for +5V (TIL 
high). 
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A6-A9 YIG BIAS SIGNAL SOURCE 

CHECK INFORMATION 


10-17 A6-A9 YIG BIAS This paragraph provides instructions for checking YIG oscillator bias 
CHECK voltages. 

Step 1. Set up the test equipment as was shown in Figure 10-15. 

Step 2. Remove the top cover. 

Step 8. Press the POWER switch to ON. 

A6PCBYIG Check the non-adjustable bias voltage on the 2-8 
GHz YIG oscillator, as follows: 

Step 1. Connect digital multimeter between 
A6TP4 (+) and A6TPl H (Figure 10-17). 

Step 2. VerifY voltage is +15v' 

Step 3. Move digital multimeter (+) lead to 
A14P14, pin 15 (Figure 10-23, page 10-73) 

Step 4. VerifY voltage is -5V. 

A7PCBYIG Check the non-adjustable bias voltage on the 8
12.4 GHz YIG oscillator, as follows: 

Step 1. Conneet the digital multimeter between 
A7TP4 (+) and A7TPI (-) (Figure 10-18). 

Step 2. VerifY voltage is +15V, 

ABPCBYIG 	 For 3608847 only, cheek the non-adjustable bias volt
age on the 8-12.4 GHz YIG oscillator, as follows: 

Step 1. Connect the digital multimeter between 
ABTP4 (+) and ABTPI H (Figure 10-18). 

Step 2. VerifY voltage is +12V, 

A9PCBYIG 	 For 3608869, check the non-adjustable bias voltage 
on the 18-26.5 GHz YIG oscillator, as follows: 

Step 1. Connect the digital multimeter between 
A9TP4 (+) and A9TP1 H (Figure 10-18). 

Step 2. VerifY voltage is +12V, 
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10-18 FREQUENCY This paragraph provides instructions for adjusting the signal source 
ADJUSTMENTS outpu t frequency. Frequency adjustment procedures are provided for 

each YIG-tuned oscillator, and for the Het (heterodyne) Band. The sig
nal source output frequency should be adjusted following maintenance 
on the A5 and A6 thru A9 PCBs, and when any of the YIG oscillators 
are replaced. 

NOTE 
Allow the instrument to wann up 30 minutes before at
tempting any frequency adjustment. 

Step 1_ Set up the test equipment as was shown in Figure 10-15. 

Step 2. Remove the top cover. 

Step 8. Cycle the line power off and on. 

Oscillator 1 Adjust the 2-8 GHz oscillator, as fullows: 

Step 1. Enter 2.1 GHz on controller keyboard. 

Step 2. Wait 10 seconds for the frequency to settle. 

Step 3. Enter 7.9 GHz on controller keyboard. 

Step 4. Wait 10 seconds for the frequency to settle. 

Step o. Repeat steps 1 thru 4 two more times, to 
set the YI G's hysteresis. 

Step 6. Enter 2.1 GHz on controller keyboard. 

Step 7. Wait 10 seconds for the frequency to settle. 

Step 8. Adjust AVR12 (Figure 10-17) for 
2.100 GHz ±2 MHz. 

Step 9. Enter 7.9 GHz on controller keyboard. 

Step 10. Wait 10 seconds for the frequency to settle. 

Step 11. Adjust A6R6 (Figure 10-17) for 7.9 GHz 
±2MHz. 

Step 12. Repeat steps 6 thru 11 until the two 
frequencies are within their 2 MHz 
tolerance. 
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O.OlGHz 
Band 

Oscillator 2 

Adjust the 0.01-2 GHz heterodyne band, as follows: 

Step 1. Enter 0.01 GHz on controller keyboard. 

Step 2. Adjust A6R83 (Figure 10·17) for 1 GHz 
±IMHz. 

Step 3. Set the frequency, again, to 1 GHz. 

Step 4. Enter 0.01 GHz on controller keyboard. 

Step o. Verify that the counter reads 10 MHz 
±10 MHz. Ifnot, readjust A6R12. 

Step 6. Enter 1.9 GHz on controller keyboard. 

Step 7. VerilY that the counter reads 1.9 GHz 
±1O MHz. Ifnot, readjustA6R12. 

Step 8. Repeat steps 1 thm 7 as necessary until 
the frequencies at both ends of the 
heterodyne range are within their 
±10 MHz tclerance window. 

Adjust the 8-12.4 GHz oscillator. as follows: 


Step 1. Enter 8.1 GHz on controller keyboard. 


Step 2. Wait 10 seconds for the frequencY tc settle. 


Step 3. Enter 12.3 GHz on controller keyboard. 


Step 4. Wait 10 seconds for the frequencY tc settle. 


Step o. Repeat steps 1 thm 4 two more times, to 

set the YIG's hysteresis. 

Step 6. Enter 8.1 GHz on controller keyboard. 

Step 7. Wait 10 seconds for the frequency to settle. 

Step 8. Adjust A7R12 (Figure 10·18) for 8.1 GHz 
±2MHz. 
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Oscillator 3 

Step 9. Enter 12.3 GHz on controller keyboard. 

Step 10. Wait 10 seconds for the frequency to settle. 

Step 11. Adjust A7R6 for 12.3 GHz ±2 MHz. 

Step 12. Repeat steps 6 thru 11 until the two 
frequencies are within their ±2 MHz 
tolerances. 

Adjust the 12.4-18 (or 20) GHz oscillator, as follows: 

Step 1. Enter 12.5 GHz on controller keyboard. 

Step 2. Wait 10 seconds for the frequency to settle. 

Step 3. For 3608S69, enter 17.9 GHz on control· 
ler keyboard. 


For 3608547, enter 20 GHz on controller 

keyboard. 

Step 4. Wait 10 seconds for the frequency to settle. 

Step 5. Repeat steps 1 thru 4 two more times, to 
set the YIG's hysteresis. 

Step 6. Enter 12.5 GHz on controller keyboard. 

Step 7. Wait 10 seconds for the frequency to settle. 

Step S. Adjust ABR12 (Figure 10-18) for 12.5 GHz 
±2MHz. 

Step 9. For 360SS69, enter 17.9GHz on control
ler keyboard. 

Step 10. For 3608547, enter 20 GHz on controller 
keyboard. 

Step 11. Wait 10 seconds for the frequency to settle. 

Step 12. Adjust A8R6 (Figure 10·18) for 17.9 GHz 
±2 MHz, for the 3608869; or 20 GHz 
±2 MHz, for the 3608847. 

Step 13. 	 Repeat steps 6 thru 11 until the two fre
quencies are within their ±2 MHz toleran
ces. 
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Oscillator 4 

NOTE 
Perform the following steps only for the 
3608869. 

Step 14. Enter 28 GHz on controller keyboard. 

Step 15. Wait 10 seconds for the frequency to settle. 

Step 16. Enter 40 GHz on controller keyboard. 

Step 17. Wait 10 seconds for the frequency to settle. 

Step 18. Repeat steps 14 thru 17 two more times, 
to set the YIC's hysteresis. 

Step 19. Enter 28 GHz on controller keyboard. 

Step 20. Wait 10 seconds for the frequency to settle. 

Step 21. Adjust ASR68 (Figure 10-18) for 
28 GHz ±2 MHz. 

Step 22. Enter 40 GHz on controller keyboard. 

Step 23. Wait 10 seconds for the frequency to settle. 

Step 24. Adjust ASR65 (Figure 10-1S) for 40 GHz 
±2MHz. 

Step 25. Repeat steps 19 through 24 until the two 
frequencies are within their ±2 MHz 
tolerances. 

For the 3608869, adjust the 18-26.5 GHz oscillator, 
as follows: 

Step 1. Enter 18.1 GHz on controller keyboard. 

Step 2. Wait 10 seconds for the frequency to settle. 

Step a. Enter 26.4 or 27.4 GHz (as determined in 
paragraph 10-16) on controller keyboard. 

Step 4. Wait 10 seconds for the frequency to settle. 

Step 5. Repeat steps 1 thru 4 two more times, to 
set the YIG's hysteresis. 

Step 6. Enter! lS.1 GHz on controller keyboard. 
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Step 7. Wait 10 seconds for the frequency to settle. 

Step 8. AdjustA9R12 (Figure l().IS) for 1S.1 GHz 
±2MHz. 

Step 9. Enter 26.4 or 27.4 GHz. as applicable, on 
controller keyboard. 

Step 10. Wait 10 seronds for the frequency to settle. 

Step 11. Adjust A9R6 (Figure 10-1S) for 26.5 GHz. 

Step 12. Repeat steps 6 through 11 until the two 
frequencies are within their ±2 MHz 
tolerances. 
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10·19 	2-8 GHz BAND (ose This paragraph provides instructions for adjusting the 2-8 GHz band 
1) TRACKING FILTER (OSC 1) tracking filter. These adjustments should be performed follow
ADJUSTMENTS ing maintenance on the A6 PCB or when the power output of the signal 

source is below its specified tolerance in the 2-8 GHz band. 

Step 1. Conneet the test equipment as was shown in Figure 10-15. 

Step 2. Remove the top cover from the signal source. 

Step 3. Reset the signal source by cycling the line power off and on. 

Step 4. Enter 2.1 GHz on controller keyboard. 

Step 5. Set the 360SS for an unleveled output power, type : 

10 OUTPUT 705; "LVO" 
RUN 

Step 6. Adjust A6R93 (Figure 10-17)formaximum output power. 

Step 7. Recall frequency program (page 10·52) and enter 7.9 GHz On 
controller keyboard. 

Step 8. Adjust A6R95 (Figure 10-17) for maximum output power. 

Step 9. Repeat steps 4 thru 8 until no further adjustment is 
necessary. 

Step 10. Enter 2.1 GHz on controller keyboard. 

Step 11. VerifY output power exceeds the RESET power level 
(+10 dBm for 3608847 or +5 dBm for 360SS69). 

Step 12. Repeat steps 10 and 11 for 3 GHz, 4 GHz, 5 GHz, 6 GHz, 
and 7GHz. 
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10-20 	2 GHz BANDSWITCH 
COMPENSATION 
ADJUSTMENT 

This paragraph provides instructions for adjusting the signal source so 
that the frequency shift is minimal. Perform this adjustment following 
maintenance on the A6 PCB, or when a frequency shift is detected. The 
adjustment consists of setting a resistor to a predetermined point. 

Step 1. Turn A6R80 (Figure 10-17) clockwise for a full rotation. 

Step 2. Turn AGR80 counterclockwise 118 of a rotation. 
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10-21 ALCLOOP 
ADJUSTMENTS 

This paragraph describes the ALC (automatic level control) loop adjust
ments. It also provides instructions for adjusting the ALC. Perform the 
ALe loop adjustment procedures following the repair or replacement of 
any ALe loop components. 

ALCLoop Adjust the ALe loop bandwidth as follows: 
Bandwidth 

Step 1. Set up the test equipment as shown in 
Figure 10-19. 

OSCILJ..OSCOPE 

@ 
0: 

FUNCTION 

GENERATOR 


= BIBl 
~go05gea~gweS0aG 
o 0 0 0 

10 kHz 
Olo·1QV 
sa. WAVE 

TOA4R111 
GPIB 

HP85 
CONTROLLER 

Figure 1(}·19. Test EquipTTWIt Setup for ALe Loop Confidence Test 

Step 2. 	 Remove the top cover. 

Step 3. 	 Withdraw the A4 PCB and clip the center 
conductor lead on the function generator 
output to the bottom ofA4Rll1 (Figure 10
20). Clip the shield lead to A4TP2. 

Step 4. 	 Reinstall the A4 PCB and press the 
POWER switch to ON. 

NOTE 
Steps 5 through 9 describe how to 
adjust the function generator for a 
10 kHz squarewave at a voltage 
that causes a 10 dB excursion of 
the signal source output sigual. 
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R142Rl15 TP2 

Figure lO·BO. A4 PCB Component Locatums 

Step 5. Turn the function generator off. 

Step 6. Adjust the oscilloscope vertical controls to 
position the trace on the bottom gratieule 
line. This is now the reference line for the 
maximum-output power signal from the 
signal source. 

Step 7. Set the output power 10 dB below the 
reset output power by typing the below 
listed HP-85 BASIC code on the controller 
keyboard. (Substitute the reset output 
power value for the term X. This value is 
10 dBm for 3SOSS47 or +5 dBm for 
3608869.) 

10 OlJTPUT 
RUN 

705; "LVLXDB" 

Step 8. Observe that the oscilloscope trace 
deflects upward, and note the gratieule 
line that the trace rests on. This graticule 
line is now the reference fur the minimum 
output power signal. 
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Step 9. Turn on the function generator and set 
the function and frequency controls to 
produce a 10 kHz squarewave. 

Step 10. Adjust the amplitude and de offset con
trols to position the top of the squarewave 
on the minimum-power reference line. 
Position the bottom of the squarewave on 
the maximum-power reference line. 

Osc 1 (A4IAR 
PCBs) Loop 

Adjust the A4/AS PCB ALe loop bandwidth as fol
lows: 

Step 1. Recall frequency program (page 1()"52) 
and enter 5 GHz on controller keyboard. 

Step 2. Adjust the oscilloscope vertical and 
horizontal controls to display a square 
wave similar to that shown in 
Figure 1()"21. 

Step 3. AdjustA4R123 (Figure 10-20) and ASR33 
(Figure 1()"17) for a squarewave with mini
mum overshoot. 

Het Band 
(A41A6 PCBs) 
Loop 

Adjust the A4/AS PCB heterodyne ALC loop 
bandwidth as follows: 

Step 1. Enter 1 GHz on controller keyboard. 

Step 2. Adjust the vertical and borizontal oscillo
scope controls to display a squarewave 
similar to that shown in Figure 1()"21. 

Step 3. Adjust A4R124 (Figure 10-20) and A6R66 
(Figure 10-17) for a square wave with min
imum overshoot. (Recheck the adjustment 
at 5 GHz. 

Osc2 (A7 
PCB) Loop 

Adjust the A7 PCB ALC loop bandwidth as follows: 

Step 1. Enter 10 GHz on controller keyboard. 

Step 2. Adjust A7R33 (Figure 10-18) for the best 
square wave response (least distortion). 
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Figure lQ..21. ALe Loop Adjustment Square Wave 

Osea (AB 
PCB) Loop 

Adjust the AB PCB ALe loop bandwidth as f()\lows: 

Step 1. Enter 15 GRz on controller keyboard. 

Step 2. Adjust ABR33 (Figure 10-18) for a square 
wave with minimum overshoot. 

Step 3. If 3608869, continue to OSC 4 (A9 PCB) 
Loop. If36OSS47, turn line power off, 
withdraw the A4 PCB, and disconnect the 
function generator. 

Step 4. Reinstall the A4 PCB and press the 
POWER switch back to ON. 
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Osc4(A9 
PCB) Loop 

Adjust the A9 PCB ALC loop bandwidth as follows: 

Step 1. Enter 22 GHz on controller keyboard. 

Step 2. Adjust A9R33 (Figure 10-18) for a square 
wave with minimum overshoot. 

Step 3. Turn the line power ofT, withdraw the 
A4 PCB and disconnect the function 
generator. 

Step 4. Reinstall the A4 PCB and press the 
POWER switch back to ON. 

Low Level 
Noise 

Adjust low-level noise on the A4 PCB, as follows: 

NOTE 
Perfonn this adjustment only ifA4 PCB has 
been replaced. 

Step 1. Enter 2.1 GHz on controller keyboard. 

Step 2. Adjust A4R12 (Figure 10-20) for minimum 
jitter (amplitude variations), as indicated 
on the oscilloscope. 

Step 3. Enter 7.9 GHz on controller keyboard. 

Step 4. Adjust A4R6 for minimum jitter. 

Power Level Adjust output power as follows: 

Step 1. Reset the 36088 by cycling the line power 
off and on. 

Step 2. Enter 2.1 GHz on controller keyboard. 
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StepS. For the 3608869: 

a. 	 Adjust A4R66 (Figure 10-20) for 
+S dBm ±O.S dB. 

b. 	 Set the output power to --5 dBm, type: 

10 OUTPUT 705;'LVL-5DM" 
RUN 

c. 	 Adjust A4R72 (Figure 10-20)for 
-S dBm ±O.S dB. 

Step 4. For the 3608847: 

ft. 	 Adjust A4R66 (Figure 10-20) for 
+10 dBm ±O.S dB. 

b. 	 Set the output power to 0 dBm, type: 

10 OUTPUT 705;'LVL10DM" 
RUN 

c. 	 Adjust A4R72 (Figure 10-20) for 
10 dBm ±O.S dB. 

RFSlope Adjust the slope of the RF output power, as follows: 

Step 1. For the 3608S47: 

ft. 	 Set the frequency to 20 GHz, type: 

10 OUTPUT 705;'CF120GH' 
RUN 

b. 	 Set the power to 10 dBm, type: 

10 OUTPUT 705; "LVL10DM" 
RUN 

c. 	 Adjust A4R66 (Figure 10-20)for 
+10 dBm ±O.S dB. 

d. 	 Repeat step l(a) for 2.1 GHz and 
verify that the power level is 10 dBm. 
Ifnot, readjust A4R66 as required. 
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Step 2. For the 360SS451SS69: 

a. Set the frequency to 40 GHz, type: 

10 OUTPUT 705,"CF140GH" 
RUN 

b. Set the power to 5 dBm, type: 

1Q OUTPUT 705; "LVL5DM" 
RUN 

c. AdjustA4R66 (Figure 10-20) for 
+5 dBm ±C.5 dB. 

d. Repeat step 2(a) for 2.1 GHz and 
verifY that the power level is 5 dBm. If 
not, readjust A4R66 as required. 

10-22 POWER SUPPLY 
ADJUSTMENTS 

This paragraph provides instructions for adjusting the OUT OF REG, 
mGH LINE, and LOW LINE motherboard adjustments. They should 
be made (1) ifpower supply problems are suspected or (2) after main
tenance has been perfurmed on any of the Al31A14 power supply cir
cuits. 

Out-of 
Regulation 

Adjust the out-oi-regulation potentiometer as follows: 

Step L Adjust A14R89 (Figure 10-23) cloekwise to 
its limit. 

Step 2. While observing the Al4 OUT OF REG 
indicator, readjust A14R89 countercloek
wise until the indicator goes out. Stop. 

Step 3. While counting the number ofpoten
tiometer turns, continue to adjust A14R89 
counterclockwise until the indicator 
lights. Stop. 

Step 4. Readjust A14R89 clockwise, halfWay be
tween the indicator's on and off states. 
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Low Line 
VOltage 

A<jjust the low-line potentiometer as follows: 

Step 1. Turn off the 36088. 

Step 2. Connect the test equipment as shown in 
Figure 10-22. 

DIGITAL 

MULTIMETER 


o 
o 
o 

VARIAC 	 SIGNAL SOURCE 

AC i 	 • ~.----------o-u""~pu"F-To-'I 
LINE~ iCJ 	 .-----7...--' VOLTAGE 


~ 'I SELECTOR
II MODULE'-----,1 
LINE VDL'-=-TAG-C-::-E-MQ-N...JITOR 

Figure 1()'22. 1est Equipment Setup far Power Supply Adjustmems 

Step 3. 	 A<jjust the variac for 92 Vac (20% below 
the nominal line voltage), as observed on 
the line voltage monitor. 

Step 4. 	 Turn on the 360SS. 

Step 5. 	 Adjust A14R79 (LOW) (Figure 10-23) to 
its clockwise limit; then readjust 
counterclockwise until the Al4 LOW 
LINE indicator lights. 

Step 6. 	 Readjust the variac for 115 Vac (nominal 
line voltage), and ensure that the LOW 
LINE indicator is not lit. 
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High Line Ac\iust the high-line potentiometer as follows: 
lbltage 

Step 1. Connect the test equipment as was shown 
in Figure 10-22. 

Step 2. 	 Ac\iust the variac for 138 Vac (20% above 
the nominal line voltage). 

Step 3. 	 Ac\iust A14R80 (HIGH) (Figure 10-23) to 
its clockwise limit; then reac\iust 
counterclockwise until the HIGH LINE in
dicator lights. 

Step 4. 	 Readjust the variac for 115 Vac (nominal 
line voltage), and ensure that the HIGH 
LINE indicator is not lit. 

10-72 	 360B MM 




;oURCE 
4TION 

PI4 

el2 

. < 




POWER 
ADTUS 

IilflJlillil 

I!\lI @ 

I ~_I I" 
XA05 

-
5 U06 

, ~ 

Sfill ~ 

uor ~ 
1.03 

~ ( RNO? i 

~ uos 
1 lilc--_L::,.~.." D~________ 

~ 

LLI 

KOl I 

XA02 

XA01 

L02 

1 <><><><><><>1 
T?t)1 TPoZ TP03 Tf'04 IPOSTPOO "'" 

~.r~ 
-!BlID

-Illl3ll~ ~::~:: 
~ 

1 

Figure 10·23. A14 Matherboard PCB, 'Jest Po, 

CoMectcr, Indicator, and A4iustment lArotio1l$ 


1 



SIGNAL SOURCE REMOVE AND REPLACE 

INFORMATION PROCEDURES 


10-23 	 REMOVEAND 
REPLACE 
PROCEDURES 

10-24 	 REMOVE AND 
REPLACE COVERS 

Procedures for removing and replacing signal source subassemblies 
listed in Table 1·2 are provide in subsequent paragraphs. 

This paragraph provides instructions for removing top, bottom, and 
side covers. 'Th replace covers, reverse the removal process. 

Procedure Top and Bottom Covers 

Step 1. Turn off ac power and discolll1ect the 
input line voltage. 

Step 2. On rear panel, loosen screws and remove 
the feet from the four corners. 

Step 3. Slide the top and bottom covers toward 
the rear and remove. 

Side Covers 

Step 1. Remove top and bottom covers. 

Step 2. Grasp rack-slide handle at front, and slide 
side panels to the rear and remove. 
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10-25 	REMOVEANO This paragraph describes how to remove the the signal source PCBs, 
REPLACE PCBS all but the AlS. It is covered in the next paragraph. Th replace these 
(EXCEPT A 13) PCBs, reverse the removal process. 

Preleminary Remove top cover (paragraph 10-24). 

Procedure Step 1. 	 Loosen captive screw and lift PCB retain
ing bracket out of the way. 

Step 2. 	 Lift up on edge tabs and pull PCB 
straight up and out. 

CAVTION 

All of the referenced PCBs con
tain static-sensitive com
ponents. Refer to Figure 1-2, 
page 1-10, for precautionary 
instructions. Failure to follow 
these instructions may result 
in damage to the PCB. 

Al' AS A7 	 AlO 
PC!! PCB PCB 	 PCB 

PCB 	 A4 A9 
RETAINER 	 PCB PCB 

Figure 10-24. 360SSXXPCB Locations 
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10-26 REMOVE AND 
REPLACEA13 
SWITCHING POWER 
SUPPLY PCB 

CAUTION 

The referenced PCB contains 
static-sensitive components. 
Refer to Figure 1-2, page 1-10, 
for precautionary instructions. 
Failure to follow these instruc
tions may result in damage to 
the PCB. 

This paragraph describes how to remove the Al3 Switching Power 
Supply PCB. Th replace this PCBs, reverse the removal process. 

NOTE 
Refer to figure 10-24 for PCB location. 

WARNING 

Voltages hazardous to life are present through the A131A14 
Switching Power Supply, even when you have the power 
turned off and the ac line cord removed. Before performing 
maIntenance on this power su pply, observe the following 
precautions: After turning the ac power off and removing 
the line cord, allow 5 minutes for the capacitor voltages to 
decay. Avoid touching the terminals on the line fuse when 
power is on, +165 V dc is present. 

Preliminary Remove top cover (paragraph 10-24). 

Step 1. Remove ten screws and lock.washers from 
the top cover of the card-cage assembly, 
and remove the cover. 

Step 2. 	 Lift up on edge tabs and pull PCB 
straight up and out. 

NOTE 
The A13 PCB power supply switch
ing-frequency is in the RF spec
trum (50 kHz). Th prevent the radia
tion, insure that the card-cage 
cover is securely seated and fas· 
tened with all ten screws befure 
reapplying the ac power. 
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REMOVE AND REPLACE SIGNAL SOURCE 

A YIG OSCILLATOR INFORMATION 


10-27 REMOVEAND This paragraph describes how tQ remove and replace a typical YIG 
REPLACEA Y/G oscillatQr. To replace the oscillatQr. reverse the removal process. 
OSCILLATOR 

NOTE 
Refer tQ Figure 10-25 for 3608847 and Figure 10-26 for 
3608869 components locations. 

Preliminary Remove all four covers (paragraph 10-24). 

Procedure Step 1. 	 Remove the RF deck cover by removing 
six screws, lockwashers, and flat washers 
from inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 

Step 2. For 2-$ GHz oscillator 

o Remove connector from Match 
ModulatQr output. Leave match 
modulator attached, it is included with 
replacement oscillatQr. 

o Remove connectQr from P14 on mother
board. 

o Remove two screws from oscillatQr bot
tQm and remove oscillatQr. 

Step 3_ For 8-12 GHz oscillatQr: 

o Remove connectQr from IsolatQr output. 
(For 3608869, remove the cablelfIiter 
assy between the Isolator and DPDT 
PIN switch.) 

o Remove connector from P13 on mother
board. 

o Remove two screws from oscillatQr bot
tQm and remove oscillator. 
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Step 4. 	 For 12-18GHz (3608869) or 12-20 GHz 
(3608847) oscillator: 

o Remove cable from between oscillator 
output and DPDT PIN switch. 

o Remove connector from P16 on mother
board. 

o Remove two screws from oscillator bot
tom and remove oscillator. 

Step 5. 	 For IS-26.5 GHz oscillator (3608869): 

o Remove cable from between oscillator 
output and multi-port PIN switch. 

o Remove connector from P17 on mother
board. 

o Remove two screws from oscillator bot
tom and remove oscillator. 
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2-8 GHz 
OSC'u.ATOR 

DOWN 
CONI/ERTER 

Figure 10-25. 3608847 RF Deck Component Locations 

10-80 360BMM 




SIGNAL SOURCE MODEL 36OSS69 RF DECK 

INFORMATION COMPONENT LOCATIONS 


DOU81.ER_

"':==~3e=~=~r-.;JHI-+-+-FREQUENCY 

l::x--===--=~r-n--.er""--.!""'-~-++-Ii__.rTDPDTPIN 
SWITCH 

Figure 10·26. 3608869 RF Deck Component Locations 
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10·28 REMOVEAND This paragraph describes how to remove a PIN switch.Th replace the 
REPLACE A PIN PIN switch, reverse the removal process. 
SWITCH 

NOTE 
Refer to figure 10-25 or 10-26 for component location. 

Preliminary Remove all four covers (paragraph 10-24). 

Step 1. 	 Remove the RF deck cover by removing 
six screws, lockwashers. and flat washers 
from inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 

Step 2. 	 For the 3606847: 

o Remove five RF cable connectors. 

o Remove connector from P15 on mother
board. 

o Remove two mounting screws from the 
backside of the RF deck. 

o Remove the switch and standoffS. 

o Remove two screws and lockwashers 
and remove standoffS; save standoffs 
for use on replacement switch. 

Step 3. 	 For 360SS69 multi-port PIN switch: 

o Remove the frequency doubler (para
graph 10-31) to gain access. 

o Remove six cable connectors. 

o Proceed as described above for 3606847. 

Step 4. For 3606669 DPDT PIN switch: 

o Remove six cable connectors. 

o Remove connector from P45 on mother
board. 

o Remove the switch. 
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10~29 REMOVE AND 
REPLACE THE 
DIRECTIONAL 
COUPLER 

This paragraph describes how to remove the directional coupler. 'Th 
replace this oomponent, reverse the removal process. 

NOTE 
Refer to figure 10-25 or 10·26 for oomponent location. 

Preliminary Remove all four oovers (paragraph 10-24). 

Procedure Step 1. Remove the RF deck cover by removing 
six screws, loekwashers, and flat washers 
from inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 

Step 2. For 3608847: 

o Remove black cable connector from DC 
OUT on coupler and pull black wire 
away from adjacent pin. 

o Remove two RF cable oonneetors from 
coupler. 

o Remove two screws and remove coupler. 

Step 3. For 3608869: 

o Remove black cable connector from DC 
OUT on coupler and pull black wire 
away from adjacent pin. 

o Remove oonnector from RF IN on 
coupler 

o Remove two screws; pull directional 
coupler back to free output connector, 
then remove. 
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REMOVE AND REPLACE SIGNAL SOURCE 

THE DOWN CONVERTER INFORMATION 


10-80 REMOVEAND This paragraph describes how to remove the down converter. Th 
REPLACE THE replace this component, reverse the removal process. 
DOWN CONVERTER 

NOTE 
Refer to figure 10-25 or 10-26 for component location. 

PrelimilUU"Jl Remove all four covers (paragraph 10-24). 

Procedure Step 1. 	 Remove the RF deck cover by removing 
six screws,lockwashers, and flat washers 
from inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 

Step 2. For 3608847: 

o Remove two RF cable connectors. 

o Remove connector from P12 on mother
board. 

o Remove two mounting screws from the 
underside of the RF deck. 

o Remove the down converter. 

Step 3. For 3608869: 

o Remove DPDT PIN switch (paragraph 
10-28) to gain access. 

o Remove two RF cable connectors. 

o Remove connector from P12 on mother
board. 

o Remove two mounting screws from the 
underside of the RF deck. 

o Remove the down converter. 
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SIGNAL SOURCE REMOVE AND REPLACE 

INFORMATION THE FREQUENCY DOUBLER 


10-31 	 REMOVEAND This paragraph describes how to remove the frequency doubler on the 
REPLACE THE 3608869. 'Ib replace this component, reverse the removal process. 
FREQUENCY 

DOUBLER NOTE 


Refer to Figure 10-26 for component location. 

Preliminary Remove all fOUT covers (paragraph 10·24). 

Procedure Step 1. 	 Remove the RF deck cover by removing 
six screws, lockwashers, and flat washers 
from inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 

Step 2. 	 Remove two RF cable connectors. 

Step 3. 	 Remove two screws, and remove the fre
quency doubler. 
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}l·1 	 INTRODUCTION 

}l·2 	POWER LEVEL 
CONSIDERATIONS 

Appendix A 
Model 363XA Test Set 
Operation 

The 363XA Frequency Converter Test Sets are user configurable and 
can be used to address a wide variety of applications that include: fre
quency conversion devices (mixers), antenna and radar cross section, 
and high power S-parameters. This appendix describes these applica
tions and provides operating instructions for a variety of test applica
tions. 

Power level inputs to the 363XA should be less than -10 dBm at all in
puts to avoid compression in the output signals. The reference signal 
selected for phase lock should be between -10 and -25 dBm. A 
convenient signal for the reference is available at the source lock out
put connector. 
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360B SYSTEM CONFIGURATIONS APPENDIXA 

USING 363XA TEST SETS 363XA OPERATION 


A·3 3608 SYSTEM Examples of the use of the 363XA in the 360 Vector Network Analyzer 
CONFIGURAnONS system are discussed in the following paragraphs. 
USING 363XA TEST SETS 

AntenIW Thst A simple antenna test setup for short distance meas
urements to 40 GHz is shown in Figure A·I. The 
source is placed at the transmit antenna and the test 
set at receive antenna. The 360 VNA unit can be 
remote up to 30 feet from the test set, allOwing the 
source and test set to be placed in the chamber with 
the antennas. 

POSITIONER 

-I 
I 

AMPLIFIER 
(cpl,,,,I) 

I 
I TRIGGER 

I 
I 
I SYSTEM 

COMPUTER
J 

o CONTACL 

Figu1'fl A-i. Short Disto.nce Antenna 1est Range 
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APPENDIXA 360B SYSTEM CONFIGURATIONS 

363XA OPERATION USING 363XA TEST SETS 


SllandS:u 
Measurement 
of High 
Power Device 

Using the 
863OA1S631A 
Attenuatorl 
Switch 
Drivers 

Figure A-2. S-Parameter Measure
ment ofa High Power Device 

A device-under-test (DUT) that requires high input 

power can be tested as shown in Figure A-2. Here 

signal RA is not fed from the source lock output, but 

rather from the output of the amplifier. Care must 

be taken not to exceed the maximum linear opera

tion input level. During calibration, RF input to the 

amplifier is attenuated so that the maximum input 

level into TA is not exceeded when Opens and Shorts 

from the calibration standards are connected. 


The 3630Aand 3631A Frequency Converter Thst 

Sets contain three connectors on the rear panel (Fig

ure A-3) that are confiqured to drive two step at

tenuators and a transfer switch. Using these 

connectors and WILTRON components, it is possible 

to confIgUre a 3630A or 3631A for many different ap

plications. Figure A-4 (next page) shows a 3630A con

figured for full reversing S-Parameter measurement. 


-0-0 

o 
o 

Figure A-3_ 36.1XA Test Set RIDr Panel 

The attenuator drive voltages are consistant with 
many of the available microwave switches. This 
makes the 3630A useful for applications requiring ex
ternal signal switching (Figure A-5). Table A-I 
provides pin confiquration for the attenuator drive 
connectors_ 

360BMM A-5 




360B SYSTEM CONFIGURATIONS APPENDIXA 

USING 363XA TEST SETS 363XA OPERATION 


Table A-1_ Attenuaror Drive Coonecror 
Pin Configuration 

Pin 
Attenuation External Switch 

Control Control 

1 - -

2 10 dB IN SWITCH 1, 
POSmON 2 (ON) 

3 40dB SWITCH 3, 
OUT POSITION 1 

(OFf) 

4 - -
5 ! 20 dB IN SWITCH 2, 

i POSITION 2 (ON) 

6 +24 Vdc +24 Vdc 

7 - -
8 - -
9 40 dB IN SWITCH 3 

POSITION 2 (ON) 

10 - -
11 20 dB SWITCH 2, 

OUT POSITION 1 
(OFf) 

12 - -
13 10dB SWITCH 1, 

OUT POSITION 1 
(OFF) 

14 - -

The switehes are controlled by the attenuator con
trol in tbe Reduced Test Signals menu, When tbe ap
propriate attenuation is selected, tbe corresponding 
pin of tbe connector is grounded. It is possible to 
place any ofthe tbree switehes in eitber position by 
specifYing the appropriate attenuator setting. 
Specifying 10 dB would set switch 1 to on, 20 dB 
would set switeh 2 to on, 30 dB would set switches 1 
and 2 to on, etc. 

Note tbat the Port 2 Test Atten uator control is only 
oto 40 dB. This means, when driving external 
switehes, it is impossible to turn all 3 switches on at 
tbe same time through that connector. 

Fiqure A-6 shows how tbe Port 2 Source Attenuator 
connector could be connected to control three 
HP33311 switehes. Note tbe switehing method and 
control voltage are botb compatible, meaning no in
terface cirCuitry is needed. 

With tbe 3630A and 363lA external switeh control 
connectors, it is possible to configure a number of 
automated measurements without requiring manual 
switch control. 

Figure A4. 36X3AConfigured to Measure Full Reversing S-Parameters 
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3APPENDIXA 6GB SYSTEM CONFIGURATIONS 

363XA OPERATION USING 363XA TEST SETS 


TRANSMIT 
ANTENNA 1 

<l 

TRANSMIT 

NTENNA2~
 
TEST I
ANTENNA 

: 
. 
, 

l-7~lXh 

POSITIOOER 

Figure A-5_ Switched 7ransmitAntennas 

Il ;-: n n II n [no 


~ ~ I 

t 
~ t I ~ ~ I 

t 

HP33311 
SWITCHES 

: 
L 

I 
7 , 1 

• ~ j~ ~••• PORT 2 
SOURCE 
ATIENUATOR ., ..... ! CONNECTOR 

a I I 14 

Figure A-6. Port 2 Sou""" Att€nuator Connector Controlling Thre£ HP33311 
Switches 
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APPENDIXA 
OPERATION 	 363XA OPERATION 

A-4 OPERATION 

Table A·2. S·Parameter De{lnitions 

S 
Param. 

Multi· 
Port 
Ratio 

Mess. 
Chan. 
Ratio 

Meas. Del. 

S11 .l11 
a1 

TA 
RA 

Forward 
Reflection 

Sll bl 
a2 

i TA 
R8 

Reverse 
Transmission 

S11 b2 
a1 

T8 
RA 

Forward 
Transmission 

Sll b2 
a2 

T8 
R8 

Reverse 
Reflection 

The 363XA Frequency Converter Test set is operated under VNA prQ' 

gram control during measurements. This section provides information 
on setting up the VNA to present measurement data provided by the 
test set. 

Prooper. When a fully reversing test set is used with the 360B 
ationo.l VNA system, the system ratios the relative mag· 
Setup, nitude and phase ofthe S-parameter values for the 
Discussion DUT. These S'parameters are equivalent to the 

"Multi·Port Ratios" given in Table A·2. 

Within fully reversing test sets, signal separation 
and down conversion of the incident. reflected, and 
transmitted signals at PORT 1 and PORT 2 result in 
four IF signals. They are defined as: 

o 	RA (Reference, Channel A) - this signal con· 
tains information about the stimulus signal in 
the forward direction (incident signal) from 
PORT 1 to the DUT. 

o 	TA (Test, Channel A) - in the forward measure
ment mode, this signal contaIns information 
about the reflected signal from the DUT back 
to PORT 1. In the reverse measurement mode, 
this signal contains information about the 
transmitted signal from the DUT to PORT 1. 

o 	RB (Reference, Channel B) this signal con· 
tains information about the stimulUll signal in 
the reverse direction ( incident signal) from 
PORT 2 to the DUT. 

o 	Ta (Test, Channel B) - in the furward measure
ment mode, this signal contains information 
about the transmitted signal from the DUT to 
PORT 2. In the reverse measurement mode, 
this signal contains information about the 
reflected signal form the DUT back to PORT 2. 

The IF signal ratios that are eqnivalent to the "8
Param." and "Multi-Port Ratios" are listed in Table 
A·2 in the column headed "Meas. Chan. Ratio." 

However, the front-panel nomemclature for the test 
signals applied to it is consistent with the nomencla
ture of the IF signal channels of a reversing test set 
(RA, TA, RB, Tal. 
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APPENDIX A 
363XA OPERATION OPERATION 

The 360B VNA system can measure the ratio of any 
two of the test signals applied to the 363XA test set. 
The ratio need not be an S-parameter. Either RA or 
RB can be selected as the reference signal. 

The operator must defme the ratio he wants to 
measure by choosing among items presented on a 
series of menus shown on the VNAdisplay screen. 
The nomenclature used in these menus is consistent 
with front panel nomenclature of the 363XA test set. 
For purposes of setting-up the VNA for making a 
measurement using the 363XA test set, the following 
is true: 

o al is comparable to RA 

o a2 is comparable to Rs 

o bl is comparable to TA 

o b2 is comparable to Ts 
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APPENDIXA 
OPERATION 363XA OPERATION 

MENUSP 

SELECT 
S·PARAMETER 

821 
FWD TRANS 

811 
FWDREFL 

812 
REV TRANS 

822 
REVREFl 

PRESS <ENTER> 

TO SELECT 


Preoper
ational 
Setup 
Procedure 

After the 363XA has been installed in the 360B VNA 
system and the system is turned on, the VNAwill 
probably display four S-parameters on the screen. Al
though this is consistent with a stsndard reversiug 
test set, the 363XA Frequency Converter 'Thst Set is 
not usually used in this mode. Therefore, the VNA 
should be put in single (or dual) channel mode consis
tent with the phase lock signal connection (RA or Ra). 

Define the signal configuration nsing the menus 
provided on the 360 VNA as follows: 

Step 1. 	 Press the front panel S-PARAMS key on the 
360B VNA(below). This brings menu SP 
Oeft) to the screen. 

I I 
I / 

I I 
I I 

I' PA~MS i 
Step 2. Select the parameter to be redefined by 

moviug the CUISor next to the parameter 
and pressing ENTER. 

Step 3. Select the REDEFINE SELECTED 
PARAMETER menu option and press 
ENTER. This brings the menu PD1. 
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363XA OPERATION 	 OPERATION 

MENUPD1 

PARAMETER 

DEFINITION 


S11IUSER2 

PARAMETER 
b1 I a1 

PHASE LOCK 
a1 

LABEL: 
"MY S11" 

CHANGE 
NUMERATOR 

CHANGE 
DENOMINATOR 

CHANGE 
PHASE LOCK 

CHANGE 
LASEL 

PRESS <ENTER> 
TO SELECT 
OR SWITCH 

Step 4. 	 With the cursor next to the selected 
parameter at the top of the menu press 
ENTER, to toggle to USER 2. 

Note the following: 

o 	The definition of the parameter to be measured 
is shown as a ratio of terms of measurement 
characteristic of a multipart device (aI, a2, hI, 
b2)underPARAMETER. 

o 	 The selected phase lock reference is shown 
under PHASE LOCK. 

o 	 The name assigned the measurement 

parameter is shown under LABEL. 


Each ofthe above can be changed to suit the condi
tions of the measurement. 
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APPENDIXA 

363XA OPERATION 

MENUPD2 

bl 

SELECT 
NUMERATOR 

Change 
Measured 
Parameter 
Definition 

The definition of the measured parameter can be 
changed by changing the numerator, the denom
inator, or both. Change the numerator as follows: 

Step 1. Move the cursor to PARAMETER then 
press ENTER. 

b2 

a1 

Step 2. Select CHANGE NUMERATOR and 
press ENTER. This brings menu PD2 (left) 
to the screen. 

a2 

1 (UNITY) 

PRESS <ENTER> 
TO SELECT 

Step 3. Choose the numerator of the parameter by 
selecting hI, h2, aI, &2, or 1 (UNITY) as 
appropriate for the measurement. Note 
that the nomenclature of the signals ap
plied to the 363XA test set in the following 
way: 

o bl is the signal applied at TA 

MENUPD3 o b2 is the signal applied at Ts 

SELECT 
DENOMINATOR 

o al is the signal applied at 
RNSOURCELOCKINPUT 

bl 

b2 

o a2 is the signal applied at 
R~SOURCELOCKINPUT 

9.1 

a2 

1 (UNITY) 

PRESS <ENTER> 
TO SELECT 

The denominator of the definition of the measured 
parameter can be changed. Select CHANGE 
DENOMINATOR in menu SP (page A-U). This 
calls-up menu PD3 (left). Then, using the method 
given in Step 3, choose the denominator appropriate 
for the testing requirements. 
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363XA OPERATION OPERATION 

Change The phase lock reference for a measurement can be 

MENUPD4 
PhaseL6ck selected as al or a2; these correspond to the 

RAISOURCE LOCK INPUT and the Rs/SOURCE 

SELECT LOCK INPUT respectively. 
PHASE LOCK 
REFERENCE Change the phase lock reference as follows: 

al Step 1. With menu SP displayed (page A-ll), move 

a2 
the cursor to PHASE LOCK then press 
ENTER. This brings menu PD4 to the 

PRESS <ENTER> screen. 

TO SELECT 
Step 2. Select a1 or a2 as appropriate for the test

ing requirements. 

Change Label The redefined parameter can be given a suitable 
name or label. This will appear on the screen you 

MENUGP5 
use to name the measured parameter. 

SELECT NAME Create a label for the redefined parameter as follows: 
MYS11 

ABCDEFGHIJKLM 
Step 1. With menu SP displayed (page A-H), move 

the cursor to CHANGE LABEL then 

NOPORSTUVWXYZ press ENTER. This brings menu GP5 to 
the screen. 

0123456769-1# 
Step 2. Create a name for the measurement 

TURNKN06 
TO INDICATE 
CHARACTER OR 
FUNCTION 

parameter by selecting a series of up to 
five alphanumeric characters from among 
those provided on this menu. Use the con
trol knob to move the cursor to the first al-

PRESS <ENTER> phanumeric to be used in the intended 
TO SELECT name. Press ENTER to select character 

and note that it appears in the flTst blank 
NUMBERS MAY 

ALSO BE 
space below SELECT NAME at the top of 
the menu. 

SELECTED 
USING KEYPAD Step 8. Repeat step 2 and choose up to five charac

ters. Ifan error is made, select DEL to 
delete character or select CLEAR to clear 
name. 

Step 4. When the name is complete, select DONE. 

Dual Source Applications for the 363XA test set such as mixer 
Cmurol measurement systems using external mixers require 

control of two sources and receiver. This is ac
complished using the Dual Source Control option 
which is covered in the Model 360B Vector Network 
Analyzer System Operator Manual. 
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B-1 	 INTRODUCTION 

B-2 	REPLACEABLE 
SUBASSEMBLIES 

AppendixB 
360ACM 
Auxiliary Control Module 
Maintenance Information 

The 360ACM Auxiliary Control Module (360ACM or, ACM) is a system 
auxiliary unit that supplies +5V (or -5V), +6V, +8Vand +15V (or 
-15V) power supply voltages to the 3635B Thst Set. 

WILTRON maintains a module exchange program for selected signal 
source modules. If a malfunction occurs in one of these modules, it can 
be exchanged. Upon request and typically within 24 hours, WILTRON 
or a WlltronlAnritsu Service Center will ship an exchange module. The 
customer has 30 days in which to return the defective item. All ex
change parts are warranted for 90 days from the date ofshipment or 
fur the balance of the original-part warranty-whichever is longer. A 
listing of exchangeable subassemblies is provided in Chapter 1, Table 
1-2. 
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APPENDIXB 
INSTALLATION 360ACM MAINTENANCE 

B-3 	 INSTALLATION To install the 360ACM into the system, proceed as follows: 

CAUTION 
If the 360ACM Line Module Assembly is incorrect 
for the line voltage used, operation may result in 
damage to the 360ACM. 

Step 1. 	 Verify that the 360ACM Line Module Assembly (rear panel) 
is aet for the correct line voltage (Figure B·l). 

Step 2. 	 Prepare the system console to position the 360ACM in the 
desired location. The preferred loeation is at the bottom of 
the system console. 

Step II. 	 Fasten the 360ACM into the location prepared in step 2 
above with the mounting hardware provided. 

Step 4. 	 Connect the auxiliary dc power cable from the rear panel of 
the ACM to the rear panel POWER DIST SUPPLY connector 
of the 3635B Test Set. 

Step 5. 	 Connect the power cable to the ACM Line Module Assembly 
and to the system console power strip. 
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APPENDIXB 
360ACMMAINTENANCE INSTALLATION 

Th change the line voltage from that shown on the Line Voltage Module 
selector drum, proceed as follows: 

UNE VOLTAGE SELECTOR MODULE 

Step 1. 	 Remove the power cord from the line voltage module. 

Step 2. Insert the blade of a small screwdriver into the slot at the 
FUSE CAVrT'/ top-center of the module, and pry open the cover. 

Step 3. 	 Remove the voltage selector drum by pulling straight out. 

Step 4. 	 Rotate the drum so that the desired line voltage marking 
faces out, then reinstall the drum. 

Step 5. 	 Remove the fuse cartridge from the right-hand fuseholder. 
The fuse cartridge is identified with a white arrow and is lo
cated beneath the voltage selector drum. 

Step 6. 	 Check that the proper fuse is installed (see table). 

Step 7. 	 Change to the correct fuse, ifnecessary, and replace the fuse 
cartridge. 

Step 8. 	 Close the cover, and ensure that the desired line voltage 
value is displayed through the opening in the cover. 

Step 9. 	 Reinstall the line cord. 

FIgure B-1. Setting the Line VOltage 
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FUNCTIONAL APPENDIXB 

OVERVIEW 360ACM MAINTENANCE 


B-4 FUNCTIONAL OVERVIEW 


B-5 PREVENTIVE 
MAINTENANCE 

Figures B-2 thru B-4 show the location and the interconnection of the 
major assemblies that comprise the 360ACM. The major assemblies 
are: 

o I2V Power Supply Assembly, 

o I5V Power Supply Assembly, 

o AlOO Auxiliary Control Module PCB Assembly, 

o Line Module Assembly, 

o Power Transformer, 

o Duplex Outlet Assembly, 

o Rear Panel Connector/Cable Assemblies. 

The AIOO Auxiliary Control Module PCB Assembly contains power-on 
logic relays (KI and K2), voltage regulators (VRI- VR4), a 12V time 
delay circuit (Ql, Q2), and fuses for the power supply assemblies (Fl 
F4). This assembly routes primary power from the Line Module As
sembly to the I2V and 15V power supply assemblies via relay KI and .~ 

fuses FI-F4. 

Transistors QI and Q2 comprise a time delay circuit that delays the 
output of the 12V power supply assembly approximately one-half 
second at turn-on. The output ofQ I is applied to the inputs of voltage 
regulators VRI and VR2. 

Voltage regulators VRI and VR2 output 6Vand 8V, respectively. Volt
age Regulator VR4 converts the output of the I5V power supply as
sembly to 5V. All of these voltages are routed via connector J8 to the 
rear panel15 pin "0' connector, which is the main interface to the 
360VNA test set. 

Voltage Regulator VR3 converts the output of the 12V power supply as
sembly to 5V; this second 5V power source is used to light the front 
panel POWER indicator LED. It is also routed to the rear pane! BNO 
connector (via connector J7) and is the RP BNC SIG voltage fed to the 
3642ANoise Figure Module (used only with 360NF20ANoise Figure 
Systems). This voltage is used by the 3642A for amplifier biasing. 

There are no 360ACM components that require preventive main
tenance. 
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PROCEDURES 360ACMMAINTENANCE 


B-6 TROUBLESHOOTING 
PROCEDURES 

Field troubleshooting and repair is limited to replacement ofdefective 
power supply modules and replacement of voltage regulators and fuses 
located on the A100 auxiliary control modula PCB assembly. All ml\ior 
360ACM assemblies (inc! uding the entire A100 Auxiliary Control 
Module PCB assembly) may also be replaced, as required. 

To troubleshoot, proceed as follows: 

Step 1. Remove power from the system. 

Step 2. Unfasten screws securing 360ACM front panel to system con
sole and slide unit out ofsystem console. 

Step 3. Remove the screws securing the top cover and remove cover. 

Step 4. Remove the four screws securing the A100 auxiliary control 
module PCB protective cover and remove cover. 

Table B·l. 'Ilist Point '"'/tages WARNING 

Test 
Point 

Measured 
Voltage (Vdc)· 

Reference 
Point 

TP2 6.0±O.2 TP 1 

TPS 8.0±0.2 TPl 

TP4 5.0±O.2 TPl 

TP5 5.0 ± 0.2 TP 1 

TP6 15.0± O.S TPl 

TPS 11.5±O.S TPl 

Voltages hazardous to life are exposed when operat
ing the 360ACM with the A100 auxiliary control 
modula PCB protective cover removed. Use extreme 
caution when operating in this manner. 

Step 5. 	 Apply power to the system in normal manner. Measure the 
voltages listed in Table B-1. Note that the voltage at TP6 is 
the output voltage of the 15V power supply assembly and 
that TP8 is the output voltage of the 12V power supply 
assembly (after time-delay circuit). 

Step 6. 	 If there are no dc voltages present at the test points, careful. 
ly determine uline voltage is present between fuses F1 and 
F2 and between F3 and F4 of the AlOO PCB. Ifline voltage is 

• Measure vollages w~h a vanmeter not present, disconnect power cord and check the Line 
having ungrounded. Heating Inputs. Module Assembly fuse (Figure B-4). 

WARNING 

Line voltages hazardous to life are normally present 
on these fuses. Voltages up to 240 Vac may be 
present. 

Step 7. 	 IfLine Module Assembly fuse is OK, re-apply line voltage to 
the 360ACM and carefully measure the de voltage across the 
coil of relay Kl (measure across CRl). This voltage is 
supplied by the test set and should measure 5V ± 0.3Vdc. If 
voltage is OK, Kl is defective. 
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APPENDIXB 

SPECIFICATIONS 	 360ACM MAINTENANCE 


Step 8. 	 Ifline voltage is present, cheek that fuses FI-F4 are not 
open (that is, no voltage drop across each fuse). If the fuses 
are OK and there is no de output (or incorrect output) from 
either power supply assembly, replace the suspected 
assembly. 

If there are dc voltages present at the test points, but they 
are the wrong value, determine which voltage regulator or 
power supply module output(s) are at fault. Before replac· 
ing a suspected voltage regulator, determine that excessive 
current is not being drawn by the test set (Le, overheating 
cables, shorted cables, overheating test set components, 
etc). 

If the +5V is OK at TP4, but the front panel POWER LED 
is not lit, check for defective cable connection at AIOO(J9), 
or defective cable, or defective LED. 

B-7 SPECIFICATIONS Specifications for the 360 ACM are stated below. 

Power· WIO 360PSG or 360YTC: 
Requirements 100/1201220124OV, 60/50 Hz, 190 VA max 

With 360PSG or 360YTC: 
100/120/220124OV, 60/50 Hz, 540 VA max 

Dimensions: 	 133H x 432W x 603D mm 
(5.25H x 17W x 23.75D in.) 

Weight(W/O Approx 10.9 kg (24 lb.) 
860PSGor 
860YTC): 

B-lO 	 360BMM 
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