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Chapter 1
General Information

This manual provides general and service information for the Model
3608 Vector Network Analyzer (VNA) system (Figure 1-1). (Through-
out this manual, the terms 3608 VNA and 3648 will be used interchan-
geably to refer to the system.) Manuzal 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 for sys-
tem instruments. Covered instruments consist of network analyzer,
signal (frequency) souree, 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 VA system instru-
menks.

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 Custormer Ser-
vice or your Anritsi/Wiltron Service Ceniter, 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 VXA
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 of Related Manuals
Title Description Part Number
Model 3608 Provides operating information for the 10410-00110
Vector Network J60B VNA.
Analyzer Operating
Marnual
Model 3608 Provides a tutonal for quickiy getting 10418-00111
Vagtor Network staried making measurerments with the
Analyzer Gelting 3950 VNA systorn. Manuz! is bound with
Started Guide e 3608 OM, bt can be ordored
separately.
Model 360B Vactor Provides programming information for the 1041000113
Network Analyzer 3808 GPIB interface.
GPIB Programming
Manual
3608 GPIB Alphabetically ist and briefly describes ali 10410-00114
Quick Reference 3608 GAIB commands. Provides
Guide references to fulier command
descriptions located in 360B GPIB PM.
Manual is bound with the 3608 GPIB PM,
but can be ordered separately.
Model 36XX Provides operating instructions and 10100-00024
Caiibration and maintenanoce information for the Modeis
Verification Kit 385D, 3651, 3852, 3653, and 3654
QOperation and Cafitration Kits and the Models 3666,
Malntenance 3667, 3668, and 3669 Verification Kils.
Manual
i-4 360B MM




GENERAL SERVICE

INFORMATION INFORMATION

1-5 SERVICE INFORMATION  Module WILTRON Customer Service and the Anrit-
Exchange su/Wiltron Service Centers provides an module ex-
Program. change program that includes the parts and

assemblies listed in Table 1-2,

Table 1-2. Exchangeable Subassemblies, 1of 6

part Number Descripton
360 Vector Network Analyzer

[14364-3 At LO 1 Phase Logk PCB Assembly
214351.3 AZ LO 2 Phase Lotk PCB Assembly
D14368-3 A3 Calfdrd L.O. PCB Assembly

D14352-3 A4 4D Converter PCB Assembly
D34355-3 ASB 10 MHz Rsference PCB Assembly
D34805-3 AB Source l.ock PCB Assembly

[14353-4 A7¥ Synchronous Detector A PCB Assembly
D14353-5 AB Bynchronous Detector B PCB Assembly
D14353-8 A8 Synchronous Detector R PCE Assembly
D34624-3 A1D Blanking/Synchronous PCB Assembly
D57995-3 Att O VGA Processor PCB Assembly
D34520-3 A12 Main 2 Processor PCB Assembly
D38057-3 A13 Main 1 Processor PCB Assembly
D34680-3 A4 Power Supply Control PCB Assembly
D36965-3 A15 Power Supply Convertor PCB Assambly
B37574-3 At6 Test Set /O PCB Assembly
D34656-3 A18 Power Supply Motherboard
Dagnz Frard Panel Assembly 3808, includes disk drive
D369g3 Color Display VGA Assembly

3608 MM 1-5




SERVICE GENERAL
INFORMATION INFORMATION

Table 1.2. Exchongeable Subassemblies, 2 of 6

part Namber Descripton
36xxA Series Test Sels

D30701-4 A1T IF Amplifier, Channsl B PCB Assembly
D34519-3 AZT IF Amplifier, Reference Channel PCB Assembly
D3u7o-5 A3T IF Ampiifier, Channel A PCB Assembly
D30704-3 A4T LO 2 PCB Assambly
(1346033 ASTLO 1 PCB Assembily
D34760-3 AST Power Distribution PCB Assembly, 36358
Dazen-3 ABT Digital Interface PCB Assembly
D34636-3 A7T Aftenuator Driver PCB Assembly
DAss58-3 A27T Amplifier/Switch Driver PCB Assembly

3600 RF Components, 20 GHz and below
D21852 ABT Buffer Amplifier Assembly, Channel B, 36 10A, 3620A
D21851 A10T Buffer Amplifier Assembly, Channel A, 36104, 3620A
153201 A12T Power Amplifier Assembly
B196820-1 A13T Transfer Swilch, with cable, 36104, 3620A
020363 A14T/A15T Coupler, 36104, 35204
C21588 ATBT/A19T Blas Tee, Female - Female
C21587 A18T/A197T Bias Tes, Male - Fomale
4412K AZOT/AZTT/AZZT Step Attenuator, 70 dB, 20 GHz
034511 AZ4T Souree Lok / Relerence Seisct Assembly
D17800 A25T RF Splitter

3600 RF Components, 40 GHz and below
017826 ABT Buffer Amplifier Assembly, Channel B,

3811A, 36214, 3630A
D21854 ABT Buffer Ampiifier Assembly Channel B,

38114, 3621A, 3630A
017928 ;?;T QT Bufler Amplifier Assembly, Channel A,

JBTA, 3621A, 3630A
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GENERAL SERVICE
. INFORMATION INFORMATION
Toble 1-2. Exchangeable Subassemblies, 3 of 6
WILTRON Description
Part Number
D15320-1 ANZT Power Amplifier Assermbly
B15821-1 A13T Transfer Switch, 839821 with cable, 36114, 3621A
D15825 A14T/ATET Coupler, 3611A, 36214
C21586 A18T/A19T Bias Tes, Female - Female
C21887 A1BT/ATST Bias Tee, Male - Female
4812K AZOT/AZ1TIAZZT Step Attenualor, 70 dB, 4G GHz
034511 AZ4T Source Lock / Reference Select Assembly
3600 RF Components, 50 GHz
D21856 ABT Busifer Amplifier Assemnbly, Channal B
G241 ABT Bufter Amplifier Assembly, Channel B
D21855 A10T Buffer Amplifier Assembly, Channel A
P C21420 A10T Buffer Amplitier Assembly, Channel A
Dz1405-1 A1ZT Power Amplifier / Multiplier Assembly, D21405 with cable
213501 AT Transier Switch, 21350 with cable
D20600 A14T/A1ST Coupler, 60 GHz
D228 AMTIAIST Coupler 62,5 GM2
V250 ABT/ATET Bias Tee, 60 GHz
A7V AS0TIAZTTIAZZT Step Attenuator, 70 dB, 80 GHz
D34511 A247 Source Lock f Reference Select Assembly
021395 AQBT AF Splitter
21360 ARATIAZIT SPDT/Spiitter
Ca3356 A30T Channel B Tripler Assembly, 80 GHz, Inclydes 1000-37
Isolator, 164015 Tripter, D21314 Mux coupler, 21372 Amplifier
and C21382 High Pass Filler, This must be replaced as an entire
assembly.
.
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SERVICE GENERAL
INFORMATION INFORMATION
Table 1-2. Exchangeable Subossemblies, £ of 6
WILTRON .
Part Number Description

C23381 A30T Channe! B Tripler Assembly, 82.5 GHz. Includes 100037
Isolator, 1040-15 Tripler, D21318 Mux cougler, C21372 Amplifier
and C21382 High Pass Fitter. This must be replaced as an enfire
assembly,

23355 A31T Chanped A Tripler Assembly, 80 GHz. Includes 1080-37
isclator, 1040-15 Tripler, D21319 Mux coupler, C21372 Amplifier
and {21382 High Pass Fiter. This myst be replaced as an entire
assembly.

{23%80 A31T Channet A Tripler Assembly, 62.5 GMz. includes 1()0-37
isolator, 1040-15 Tripter, D21319 Mux coupler, C21372 Amplifier
and 21382 High Pass Filter. This must be replaced ag an entire
assembly.

3600 RF Components, 65 GHz

D39098-5 AZTT Amplifier/Switch Driver PCB Assemibly

{26220 A31T Channel A Tripier Assembly, 68 GHz. Includes 1040-17 Tripler,
DeBzzd Mux coupler, C25593 Amplifier and other comnonents. This
must be replaced as ar entire assembly.

26221 AJ0T Channel A Tripler Assambly, 85 GHz. Includes 1046-17 Tripler,
D262eh Mux couplar, C25533 Amplifier and other componants, This
must be replaced as ar entire assembly.

ND28237 AZ5T RF Sphitter

D28213 A12T Power Amplifier / Multiplier Assembly

D2é2s A10T Buifer Amplifier Assembly, Channet A

026223 AST Buffer amplifier Assembly. Channgl 8

ND26180 AH4TIAIET Coupler 85 GHz

ND26179 AZQT/AZ TTIAZET Step Attenuator, 70 dB, 65 GMz

ND26181 A1BT/A19T Bias Teg, 88 GHz

Basoos” Cable Assembly, Auxiliary Power

551-1085" Auwdliary Power Conneclor frear panel)

40-56* Auxitiary Powsr Supply (UBA)

40-57" Auxiliary Power Supply (UK)

43-58¢ Auxitiary Power Supply {Europe)

* Thess cotiponents are m:& on the modue exr:riar;ge prograrmy; however, they may bs srdered

as stamdard replacement parts,
1-8 360B MM
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Tabie 1-2. Exchangeable Subassemblies, 5 of &

WILTRON Description
Part Number
36358 Millimeter VMA RF Components
1091-87 A11T Power Splitter
C21680 A20T AF Input Ampifier, 11-20 GHz .
£523385 AZITIAZ2T LO Amplifier, B~15 GHz
0219281 AYT Transfer Switch
Dzead? AT0T Channel A Buffer/Amplifier Assembly
Qzo8ys ABT Channel B Buter/Ampiitier Assembly
360 ACM
Darve-3 A100 PCB Assembiy
B37882 15 Vol PEL Assembly
2arpez 12 Voit PSU Assembly
36088 Series System Source

D32101-3 A1 GPIE PCB Assembly
ND34470 A4 ALC PCB and Coupler Assembly, 3608847
ND35579 A4 ALC PCB and Coupler Assembly, 3605569
(3321053 A% Frequency Instruction PCB Assembly
D34710-11 A10FM PCE Assermbly
B32113-3 A13 Power Supply POB Assembly

35088 RF Components
H1-102 Frenuency Doubler Amplifier, 3608568
C8090-5 Down Converter Assembly, cabled DS157A
D13355 FIN Bwitch Assemibly, 3608569
13813 DF;E%T PIN Switch, 8-26.5 Gz
18696 PIN Switch Assembly, 3605847
ND31355 13.25 to 20 GHz Anylifier, 3605868
NO19075 18 to 26,5 GHz Amplifier, 3608569
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SERVICE GENERAL
INFORMATION INFORMATION

Table 1-2. Exchangeable Subassemblivs, 6 of 6

WILTRON

Part Number Deseription

ND35318 2 to 8 GHz Ostillator Assermbly, 3605847

ND35919 2to B Gz Oscilator Assembly, 3605563

ND35834 B 1o 12.4 GHz Oscillator Assembly, 3605847

ND35938 810 12.4 (GHz Oscillator Assembly, 3808569

NDASHs0 12.4 to 20 Gz Oscillator Assembly, 3808847

ND3538561 12.4 to 18 Gz Osciliator Assembly, 3605563

ND35358 18 to 26.5 GHz Osclllator Assembily, 3608568

20812 Cutput Connector Assembily
Static Figure 1-2 provides procedures that should be fol-
Handling lowed when handling static sensitive parts.

CAUTION

WILTRON highly recommends that you use
a grounded wrist strap when handling 860B
VNA System PCBs and components. The
380B VNA system contains parts that can be
darnaged hy static electricity.
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SERVICE GENERAL
INFORMATION INFORMATION

1. £0 not touch exposad contacts on 2. Do not slide static sensitive 3. Do not handie static sensitive
any static sensitive component. component across any surface. companents in areas where the floor
ot wark surface cavering is capable
of generating a static charge.

ATTENTION
Static Sensitive
Dervives
Handie ¥
Siatlic Safe Work
Stetions

Reurasbin Cortpine
Do Not Destroy

4. Wear a static-discharge wristband 5. Label all static sensitive devices, 6. Keep companent leads sharted
when working with static sensitive together whenever possible,
components.

e

7. Hanglla PCBs only by their edges. Do 8. Litt & handle =oiid state devicesby @ Transport and store POBs dand other
nat Bandie by the edge connectors. thair bodies — never by their leacls. static sensitive devices in static-
shisided containgrs.

10, ADDITIONAL PRECAUTIONS:
+  Keep workspaces clean and free of any objects capabie of holding or storing a static charge.
+«  Connect soidering tools 1o an earth ground.
«  Use only special anti.static suction or wick-type desoldering ©oois.

Figure 1-2. Static Hondling Procedures
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RECOMMENDED
TEST EQUIPMENT

GENERAL
INFORMATION

1-6 RrecommenpEeD TEST Table 1-3 lists the recommended test equipment for maintaining and

EQUIPMENT servicing the 3608 VNA system.
Table 1-3. Recommended Test Equipment (1 of 2)
Instroment Critical Specification Recomrrended Manufacturer/Model
Spectrum Freguency: .01 1 60 GHz Tektronix, Inc. Model 494Fwith
Analyzer, Resgolution: 10 Hz External Mixers:
with WM 490K {18 10 26.5 GRz
Diglexer and WM 4904 (26.5 10 40 GHz)
Externat WM 490U {46 10 60 GHz)
Mixers WM 480V (5010 60 GHz)
Uipiexer PN: 015-0385-00
Powear Meter, Range:-30 1o +20¢Bm HewleB-Fackard Model 4378, with
with {1TW to 100 mW) Ootion 22 (GPIB}, and
Power Other: GPIB-controliable Power Sensors:
Sensorg HP 8485A (0.01 to 28.5 GHz}
HF 8487 A (005 to 50 GHz)
Digitat Resolution: 4-172 digits John Fluke, Ing, Made! 88404, with
Multimeter DC Accuragy: 0.002% +2 Cption 8840A-09 (Trus RMS AG)
counts
D¢ nput 7310 MQ
AC Accuracy: 0.07% +100
counts {to 20 kHz)
AC Input Z:1 MG
Fraguency Range: 001 10 60 GHz EIP Microwave, ing. Model 578A,
Counter, Input Z: 50C with
with Resolution: 1 Hz External Mixers:
External Other: External Time Bage Option 81 (26.5 to 40 GHz}
Mixers i Optior 82 (40 to 60 GHz)
Qption 83 (80 to 80 GHz)
Qsilioscope Bandwidth: G to 150 MHz Textronix, Inc. Model 2445
Vertical Sensitivity: 2 mvi
divigion
Horiz Sensitivity: 50 ng/
division
Function Output Voltage Range: Hewlett-Fackard Modal 3325A
19 Gensrator 300 mV to 10V
2 0 Functions;
o) 200 Hz Sine Wawe
§ O 100 Mz Square Wave
]
20 Local N/A WALTRON
30 Oscilatar T1512 (Figure 1-3}
20 {LO) Test
| Fixture
PCB N/A WILTRON
Extender Card : Part Number. D30708-3
Figure 1.3, WILTRON TI1512

3608 Test Fixture

1-12
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RECOMMENDED
TEST EQUIPMENT

Fable 1-3.  Recommended Test Equipment (2 of 2)

instrument Criticat Specification Recommended ManufacturerModel
Test Cabies N/A WILTRON
Part Number: ND34063
Measuremert Kit contains high-precision WILTRON Company

Calibration Kit

spens, shors, broadband
loads, and sliding load

Modael 3650, 3651, 3652, 3653 or
3654/3654B* (Inciuded with Mode!

S60B VNA Systern)
Measurement Q- U=, V-, or W-band WILTRON Company
Calibration Kit waveguide components 36550, 165501, 3655V, or 3656W,
(For use with Model 36358 depending on Mode) 384X8-X
Test Set, anly) Module being used. (Included with
Maiel 3608 VNA System}
Microwave Frequency: 18, 40, 80, or WILTRON Company
Cable 65 GHz, depending on IB70XE01 and -2 (X =K, A, or V¥,
conrector type depending an iest sef connactor
ype}
Assurance Frequency: 60 GHz WILTRON Company
At Ling Part Number:
T1818 {¥ Conneclor, female}
T1520 (3.5 mim, female)
T1521 {V Conn, female-60 Griz)
T1542 (V Conn, female-88 GHz)
Prepision Frequency: 40 Ghr WILTRON Company
Offset 2UXER-15 (X = K, A, deperdling on
Termination test set connactor type)
Precision Frequsncy: 60 or 65 GHz WILTRON Comrpany
Ofset Part Number: $C4417 {80 GHz)
Termination Pari Number: 8C4732 (65 GHz)

» Dperabion 1 65 GHz with “B” versions of these products

3608 MM
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2.1 imropuction

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
DESCRIPTION

360B VNA
SYSTEM

2.2 sysTeEM DESCRIPTION

2.3 svysTeEM COMPONENTS

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

811 = Forward Reflection
821 = Forward Transmission
S12 = Reverse Transmission
San = Reverse Reflection

The VNA system mathematically compares the relative magnitude and
phase changes between the sipnal 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 eomponents;

O Signal Source
1 Test Set
{1 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.

Signmal 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 VI A and provides clean,
phase-locked stimulus signals at programmed fre-
guency 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
100 kHz.

Two system signal spurces are available: Model
3608547 (10 MHz to 20 GHz) and Model 3605569
{10 MHz to 40 (GHz). Frequency coverage {o 60 GHz
is avatlable by using the Model 3608569 Signal
Source with a Model 3612A, 36224, or 3631A Test
Bet that includes a frequency tripler. In addition, the
WILTRON Series 66XXB Sweep Generators and
Series 8TXXB Swept Frequency Synthesizers can be
used as system signal sources.

360B MM
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-~ SYSTEM COMPONENTS
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Figure 2-1. 360B VNA System Interconnections
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COMPONENTS

360B VNA
SYSTEM

The Test Set

VYNA

The test set contains the measurement components
for the 3608 VNA system. The test set, under direct
control of the VINA, performs the following:

& Stirulus signal routing from the signal source
to the DUT through one of the test ports (Port
1or Port 2).

[0 Eignal 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).

3 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 fest set provides frequency coverage from 85 to
110 GHz in four waveguide bands (@, U, V, and W),

The VNA is the system controller, signal processor,
and display unit for all versions of the 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
systern status on a large color display. The data
presented on the display can be output io a plotter or
printer or routed to the rear panel (external) GPIB
or Cenftronics interface.

360B MM




360B VNA SYSTEM
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 VRNA's internal 10 MHz crystal oscillator. An ex-
ternal 10 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 sigmal is sent to the DUT through one of
the test set’s test ports (Portl 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 inpud port is reflected back to the test set
and some travels inta the DUT. In the case of two port DUTk (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 distinet intermediate (IF)
signals. The incident signals are fed to Reference Channels A and B

o 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 of broadband 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 o a reference signal. Down conversion of the signals
does not affect the magnitude and phase relationship, only the frequen-
cy ig 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 phaselocking 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 @ LOCK input to the
system signal source, fordng it to source lock to the correct frequency
and phase.
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OPERATION

3608 VNA
SYSTEM

Additional signal processing is implemented within the VNA. The mag-
nitude and phase information 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, manipa-
late this digital data. Short-term svstem errors are normalized and
digital compensation is generated and applied. The resultant S-
parameter data characterizing the DUT is then presented on the VNA
color display, output to a printer or plotter, or routed to the rear panel
{external) GPIB interface.

2-8
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Performance Tests and
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Chapter 3

360B VNA System
Performance Tests and
Adjustments

This chapter provides performance tests and adjustments for the
3608 analyzer unit and test sets. Performance tests and adjustments
for the 360XX Signal Source are provided in Chapter 10.

Becommended 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 361XA/362XA, 3630A/36314,
and 3635B. Adjustments are provided for the 361XAB62XA and
3630A/3631A, The performance tests and adjustment procedures are
located behind tabs for the applicable test set model

360B MM
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Chapter 3

360B VNA System
Performance Tests and
Adjustments

This chapter provides performance tests and adjustments for the 360B
analyzer unit and test sets. Performance tests and adjustments for the
260XX 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 36 1XA/362XA, 8630A/36314A,
and 3635B. Adjustments are provided for the 361XA/B82XA and
3630A7/3631A. 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-
287, supports 360 and 360B systems with 361xA and 862xA 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.

3608 MM
Changed: May 1999
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PERFORMANCE TESTS AND
ADJUSTMENTS

PERFORMANCE TESTS,
3 MODELS 361XA/362XA

3-4 PERFORMANCE TESTS,
MODELS 361XA/362XA

This tab section contains five perforiance tests that can be used to
verify Model 360B VNA system operation. Setup instructions and per-

formance 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 of these procedures indicates that your 360B VNA sys-
tem is operating properly and is capable of making accurate

measurements.

Required
Equipment

H50B VNA
CONTROL UNY

3608 [Y§TER
DISKETTE

Initial
System Setup

LABEL DISKETHE
DRIVE

Ry on

e

I=-F)

R

The following equiprnent is required to perform the
operation verification tests:

{1 Calibration kit, with Option 1: 8liding Terri-
nation.

1 Flexible microwave cable (through line}.

OO Precision air line for up-to 40 GHz measure-
ments.

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

3 Assurance air line for 60 and 65 GHz measure-
ments.

1 20 dB offset termination for 60 and 65 GHz
measurements.

Perform the following steps before starting the per-
formance tests.

Step 1. Verifythat the 360B VNA system has
been installed per Chapter 2-Installation
of the Model 360B VNA Operation Man-
ual (P/N 10410-00110).

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

Step 3. Apply power to the frequeney signal
gource then to the network analyzer.

UNE%%? — . Loading of the system software takes ap-
proximately 1 minute (at which timpe the
* system is ready to make measurements).
L ==
i NOTE
Allow the system to warm up for at
least 60 minutes to ensure opera-
tion to performance specifications,
3608 MM 3-5




SAMPLER EFFICIENCY TEST,

MODELS 361XA/362XA

PERFORMANCE TESTS AND
ADJUSTMENTS

3-5 SAMPLER EFFICIENCY

This test verifies that each individual receiver channel in the Model

TEST, MODELS 361X A7362XA Coaxial Test 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 helow.
CHANNELS MEASUREMENT
maxiuiu [
C o
OH: CH? oA 13 Pi:;:&
- MNIRUM T
o a Q nEviog
G CHa ROLD SOMAIN 54
DISPLAY ENHANCEMENT
NORMAL [
sone oo | Beouceo 0| LT
seiuN [
et | Qe swoatn| | once | | cemace
MEMORY, I MEND SMDETH
Key Menu Choice Test Setup Setup 360B VNA as described below.
SETUP START: 500 MHz _
MENU | STOP: High End Frequency Step 1. Connect Test Ports 1 and 2 together (be-
low.}
CHANNEL| FOUR CHARNELS
MENU
GRAPH LOG MAGNITUDE
TYPE | (Alichannels) BORT 1 PORT 2
TEST RORT +
AUTO | ON (Al channels)
SCALE TEST PORT 2
&. Channel 11 REF A
PARAMS | Channel 2: TSTA
Charnel 3: TSTB
Channel 4: REF B
{See Figure 3-1 or 3-2)
Step 2. Set up the network analyzer as shown in
table at left.
3-6 360B MM
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PERFORMANCE TESTS AND

SAMPLER EFFICIENCY TEST,
ADJUSTMENTS

MODELS 361XA/362XA

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 Channel 1, or automatically, as
shown in Figure 3-2. The parameters are redefined as:.

a b
~11 = Test Set Channel 1 REF A n{w = Test Set Channel 2 TSTA
%2— =TastSetChannel 3T8T B %‘% = Test Set Channsi 4 REFB
Step 1. Press 8 PARAMS key.
SELECT
Step 2. Make menu choiges as shown in the following flow diagram. NUMERATOR
SELECT PARAMETER b1
PARAMETER DEFINITION "
521 S11/USER2 at
ar /1 PARAMETER a2
S at/ 1 1UNITY)
PHASE LOCK PRESS <ENTER>
A R s TO SELECT
LABEL:
S22 “REF A"
---------- CHANGE SELECT
REDEFINE NUMERATOR
SELECTED —(p- N DENOMINATOR
PARAMETER CHANGE
DENOMINATOR 51
FRE: EMTER>
T(%Sézae(;"ﬁr CHANGE b2
PHASE LOCK
al
CHANGE mp  SELECT NAME
LABEL a
PRESS <ENTER> ABCDEFGHIJKLM 1 (UNITY)
'rg SE‘-EGZ NOPGRSTUVWXYZ PRESS <ENTER>
OR SWITG 0123456789_/" TO SELECT
DEL CLEAR DONE
TURN KNOB
TO INDICATE
CHARACTER
CR FUNCTION
PRESS <ENTER>
TO SELECT
NUMBERS MAY
ALSO BE
SELECTED
USING KEYPAD

Figure 3-1, Redefining Selected Parameter Manually for Sampler Efficiency Testing

360B MM
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PERFORMANCE TESTS AND
ADJUSTMENTS

SAMPLER EFFICIENCY TEST,
MODELS 361XA/362XA

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

a . Test Sst Channel 1 REF A %1- = Test Set Channel 2 TST A

= Test Set Channel 3T8T B

=g -l

% = Test Set Channel 4 REF B

Step 1. Press QFTION MENU key.

Step 2. Make menu choices as shown in the following flow diagram, TESTS
Step 3. Press SETUP MENU key, set START frequency to 500 MHz.
ERROR REPORT
PROM AND
RAM CHECKS
DIAGNQSTICS FRONT PAKEL
1ON KEYBOARD
OPTIONS TROUBLE onT
SWEEP OPTION ?ﬂﬁ?%ﬁe
CHECK OFTIONS
REAR PANEL SERVICE INSTALLED
OUTPUT USE ONLY) NON-RATIO
ED
DIAGNOSTICS TESTS ——— PARAMETERS
MULTIPLEXER PRESS <ENTER> PRESS <ENTER>
CONTROL TO SELECT TO SELECT
MULTIPLE
SOURGE
CONTROL
AECEIVER MODE
PRESS <ENTER>
TO SELECT

Figure 3-2. Redefining Selected Parameter Autornatically for Sampler Efficiency Testing

3-8
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PERFORMANCE TESTS AND
ADJUSTMENTS

SAMPLER EFFICIENCY TEST,

DATADiSPLAY AREs | MENY
Sweep indicator Marker

AREA

oo ooo

00
oo

-

w
Styan,
C
=
=
0
"

LIMETS

MODELS 361XA/362XA
Test Perform test as described below.
Procedure
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.
Frequency i:;“;: Test Channels
20 GHz <14 dB <15 dB
40 GHz <25 dB <28 dB
50 GHz <40 dB <65 dB
60 GHz <40 dB <55 4B
65 GHz <45 dB <65 dB
Step 3, Verify that the minimum amplitude meets
the specifications shown below.

Test Set REF A REF B TSTA 8T8
3I610A ~40 &0 -42 —40
A620A 38 -38 w3 -3
361A 42 4 =52 -5
SB21A 41 it -55 -&7
J612A =53 -53 ~78 -75
36224 55 -55 ~78 =78
3613A ~53 —53 —7g -7
3623A -55 ~55 -78 76
35154 -53 53 ~78 =75
3625A ~55 =55 =78 ~76

NOTE

Use the MARKER MENU and READOUT
MARKER keys (bottom left) and menus to
obtain precise frequency and amplitude
values.

360B MM




SAMPLER EFFICIENCY TEST, PERFORMANCE TESTS AND
MODELS 361XA/362XA ADJUSTMENTS

38C NETMWORE ANALYZIER

MODEL: DATE:
DEVICE: ODPERATOR:
START: D.50D6 GHz GATE START: ERROR CORR:NONE
S5TOP: 40.0000 GHz GATE STOQP: AVERAGING: 1 PTS
STEP: 5.2370 GHz GATE: IF BNDWOTH:REDUCED
WIKOOW:
REF_A LOGM TST_A LOGHM
CH 4 - REF_B
F.17.08640d8 4.0060d87 ».29,.000d8 5.0040d8/ REF. PLAKE
6.0000 mm
I3 15
3 ﬂ\ MARKER 1
gava 0.9740 GHz
Paabs, \f’\f'\' -8.077 d8
> S [ *‘W
Mmﬁ”ﬂ M PMARKER TO MAX
“V\é MARKER T0 MIN
i h
2 40.0000 GHz
-26.937 dB
9.5000 GHz 20.0000| 0.5000 GHz 40.0000
TST_8 LOGHM REF_B LOGM
>-24.000d8B 5.000dB/| >-17.000d8 3.000dB/
-l
13 ' [
v\j ‘l'..
M B
oS w\_ﬁ\ [ &
I 3
t\’“‘\mz
15
0.5000 GHz 40.0000| 0.5000 . GHz 40.0000

Figure 3-3. Sampler Efficiency Test Woveforms
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PERFORMANCE TESTS AND

ADJUSTMENTS

HIGH LEVEL NOISE TEST,
MODELS 361XA/362XA

3-6 HIGH LEVEL NOISE

The following test verifies that the high-level noise in the 360B VNA

TEST, MODELS will not significantly affect the accuracy of subseguent measurements.
361XA/IBZXA High-level noise is the random noise that exists in the 360B VNA Sys-
tem. Because it {s non-systematic, it cannot be accurately predicted or
measured. Thus, it cannot be removed using conventional error-correc-
tion technigques. Calibratien of the system is nof required for this test.
This test requires that you press s specified front panel key and make
choices from the displayed menu(s). The keys used in this test are high-
Key Menu Cholce lighted below.
SETUP START: 40 MHz
MENU | STOP: High-end frequency CHANNELS MEASUREMENT
CHANNEL | DUAL CHANNELS 1-3 5 5 —_ 0
MENU HORMAL [
ot ome
GRAPH LOG MAGNITUDE syl O
TYPE | (Bothchannels) o o 0 _—
TH3 T 5] s.e 1 EH 1ty
SET RESOLUTION:
SCALE 010 dBDIY
REF VALUE:
G.0dB
Both channel
(Both channes) DISPLAY ENHANCEMENT
S Channel 1 - 812 NORMAL []
PARAMS | Channel 3 - S21 e
AVGES AVERAGING
SMOOTH 128 MEAS. PERPOINT
MENLU
AVERAGE, ON
e NORMAL Test Setup Setup 360B VNA as described in table at left.
VIDEQ REDUCED
IF BW
LIMITS LIMITY ON
0.020dB (38104204,
and 3611A4/214), on
004048 (381247224
JB3AZ3A, and
3615A/25A)
LMITZ ON
~-0.020 48 {3610A20A
and 3611A/214) or
~-0.040 dB (3612A/22A
3613A/23A, and
3E8154/25A)
3608 MM 3-11




HIGH LEVEL NOISE TEST, PERFORMANCE TESTS AND
MODELS 361XA/362XA ADJUSTMENTS
Test Perform test as described below.
Procedure

FORT 1 FORY 7
TEST FORT 1

TEBT PORT 2

Step 1.

Step 2.
Step 3.

Step 4,

Step 5.

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

Press CH 1 key.
Press TRACE MEMORY key.

Choose VIEW DATA from menu and
press ENTER key.

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

Step 6. Choose STORE DATA TO MEMORY
DATA DiSPLAY AREA | "ENY from menu and press ENTER key.
Sweep Indicator Marker

Step 7. Choose VIEW DATA + MEMORY from
menu gnd press ENTER key,

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

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 811

’ and CH 3 for Sga.
PORT 1 #ORT 2
TEST | SHORT Step 13. Connect a2 Short to Test Port 1 and an
PORT Lﬂ'j— Open to Test Port 2 (left).
TESE GPEN
PORT 2 Step 14. Repeat steps 2 thru 9.
3-12 360B MM




PERFORMANCE TESTS AND HIGH LEVEL NOISE TEST,

ADJUSTMENTS MODELS 361XA/362XA
J60 NETWOGRK ANALYZER
MODEL: DATE;
DEYICE: QPERATOR:
START: D.0408 GHz GATE START: ERROR CORR:NONE
STOP: 40.0000 GHz GATE 3TOP: AVERAGING: 128 PTS
STEP: 0.2400 &Kz GATE: IF BNDWDTH:REDUCED
WINDONW:
$12 REYERSE TRANSMISSIUON
FUNCTIGNS
VIEW DATA
YVIEW MEMORY
- R N . A AW NT APUAY;
’ P R R R AL 7 "ARARAL ARSI 'A E Il A YIEW BATA
AND MENDRY
FY¥I1EW
DATA — MEMORY
0.0400 GHz 40.000¢0 SELECT
$21 FORWARO TRANSMISSION TRACE MATH
LOE MAG., REF=0.000d8B B.Glﬂéﬁfﬂlv STORE DATA
TD MEMORY
oISk
FURCTIONS
v Ao et PPN P Y. oY P W "EH0R¥ Q&Tﬁ
v - v N AL b M M I M A REF. PLAKNE
80.0000 mm
PRESS =ENTER>
THD SELECT
6.0400 EHz 40.0000

Figure 3-4. High Level Noise Test Waveform

360B MM
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SYSTEM DYNAMIC RANGE TEST, PERFORMANCETESTS AND

MODELS 361XA/362XA ADJUSTMENTS
3’ 7 SYSTEM DYNAMIC This test verifies that the system dynamic range meets specifications.
RANGE TEST, MODELS System dynamic range is the ratio of power incidenton Port 2ina
IG1XA/362XA through line connection to the noise floor at Port 2 {(forward measure-
ments only). The system must be 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 h1gh~

lighted below.
GHANKNELS - MEASUREMENT
L MAxmUE D
ocn Dcsz NORMAL L3 92‘?;:3
HiNiNYM (7]
Q O DEVICE
“Ha CHe oA 1D
DISPLAY ENHANCEMENT
woRMAL [

ALTC

seaLs azsucen O

REF

o
sos THLE

SHOOTH

O
TRACE
MEMORY

Test Setup Perform the test setup procedures, as deseribed be-
low.

Step 1.  Press BEGIN CAL key (left).

f’{ CALlBRAfiQ? Step 2. Using the menu prompts, perform a Full
f' o N 12-Term SLIDING LOAD calibration
- N over the full system operating range. (If
e e necessary, refer to the 360B OM, Chapter
] peraee e g, for detailed procedures.)
ey
01 ke 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.

3-14 3608 MM




PERFORMANCE TESTS AND

SYSTEM DYNAMIC RANGE TEST,

ADJUSTMENTS MODELS 361XA/362XA
Key Mznu Choice Step 8. Before pressing the ENTER key at the
ISOLATION DEVICES menu prompt,
SETUP | START: 40 MH2 press the AVG/SMOOTH MENU key and
MENU | STOP: High-end fre- change averaging to 1024 MEAS, PER
quenay POINT.
CHANNEL [ SINGLE
MENU CHANNEL Step 4. When the isolation measurement is com-
plete, press the AVG/SMOOTH MENU key
GRAPH | LOG MAGNITUDE and change averaging to 32 MEAS. PER
TYPE POINT; continue the calibration.
SET F}l%%‘}dﬁ;;gﬂi Step 5. Once the calibration process has finished,
SCALE | eevEIUE, verify that the APPLY CAL key indicator
~50.0 4B is Lit.
REF LINE; TQP
Step 6. Set up the network analyzer as shown in
8- 521 the table at top left.
PARAMS
AVG/ 1024 MEAS. PEA POINT Test Perform the test procedure as described below.
SMOOTH Procedure ,
MENU Step 1. Connect Broadband Terminations to Test
Port 1 and Test Port 2 of the test set
AVERAGE | ON
Step 2. While observing the sweep indicator, al-
VIDEQ IF | MINIMUM low two (forward and reverse directions)
BW complete sweeps to oceur, then press the
HOLD key.
OFTION | SWEEPOPTIONS
N s DRAWN Step3. Press the MARKER MENU key (bottom
IN C.W.; 100 left), and select MARKER 1 to be ON.
Btep 4. Pressthe SETUP MENU key, select the
C.W.MODE to be ON, and set the fre-
guency to 40 MHz.
T 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

/ MAHKER?;’LIMITS \

: LIMITS

step 6. To reduce measurement uncer-
tainty, ensure that the difference is
greater than 15 4B.

3608 MM
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SYSTEM DYNAMIC RANGE TEST,

PERFORMANCE TESTS AND

MODELS 361XA/362XA ADJUSTMENTS

IEL NETWORK AEALYZER

MDBEL: 217DD1 BATE: 014UL1992

DEVICE: SYS_ODYN_RNGE OPERATOR: 6_GESSANAN

START: ©0.0400 GHz SATE START: ERRDR CORR:12 - TERM

STOP: 40.0000 GHz GATE STOP: AYVERAGING: 1024 PTS

STEP: XXX.XXXX GHz  GATE: IF BNOWDTH:MINIMUM
WINDOW:

521 FORWARD TRAMNSMISSION

LOE MAG. REF--50.000dB

CWN MODE

10.000dB/0LY

[

iVl

*E'
..«—:;:"
|

40.0000 GHz CW

EH 3 - S21
REF. PLANE
0.0000 mm

MARKER 1
POINT 59
«~86.743 dB

HARKER T80 MaX
MARKER TO MIN

Figure 8-5. Dynamic Range Test Waveform
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PERFORMANCE TESTS AND SYSTEM DYNAMIC RANGE TEST,
o ADJUSTMENTS MODELS 361XA/362XA

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
0.04 GHz.

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

Table 8-1. Dynamic Range Chacteristics

Frequeéncy Bystom
Test Set Model {GHz) Dynamic Range (dB)

36104 0.04 81
Reversing 10 ~108
Test Set 20,0 ~101
381A 0.04 -85
Reversing 1.8 ~12
Test Set 20.0 56
400 86

36124 0.04 -85
3615A 1o 50 GHz 1.0 -A01
o Heversing 200 ~g1
i Test Set 40.0 ~83
50.0 75

680.0 -70

3IB13A 004 -85
Reversing 1.0 ~101
Test Set 200 -~
400 ~83

80.0 -0

680 62

35204 0.04 -84
Active Device 1.0 -110
Test Set 20.0 -102
3621A 004 -89
Active Device 10 ~A06
Test Set 20.0 497
40.0 -85

IB2ZA 0.04 w85
3625A o 50 GHz 10 -101
Active Device 200 -§9
Test Set 400 79
50.0 =70

60.0 65

38234 0.04 ' -85
Active Device 1.0 -1
Test Set 20.0 -89
400 ~79

80.0 -5

P 65.,9 -6G

3608 MM ’ 3-17




EFFECTIVE DIRECTIVITY TEST,
MODELS 361XA/362XA

PERFORMANCE TESTS AND
ADJUSTMENTS

3-8 EFFecTIVE DIRECTIVITY

This test verifies that the effective directivity of the system meets

TEST, MODELS specifications. The system must be calibrated and the error correction
361XA/I62XA 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.
CHANNELS MEASUREMENT
. sRogRLM (7]
< o  — [ DATA
CHi (w5 | POMTS
MINNMUM 5
© o . > DEVICE
LU CHe HOLD DAL el
ENHANCEMENT
NOAMAL t}(
m reoucen [ fi‘-’:
b 1
aer | |9 ave | (D o
jovt TRACE SMOOTH| | TRACE | Lawerag
Key Menu Chaice HENORY NENY | IBMOGTH
SETUP START: 4G MHz
MENU ¢ STOP:High-end frequency Test Setup Perform the test setup procedures, as described be-
CHANNEL ~SINGLE GHANNEL low.
Gh it
MENL anne Step 1. Perform a full 12-term calibration, or use
GRAPH | LOG MAGNITUDE , the calibration performed in paragraph 3-
TYPE 7.
SET RESOLUTION: Step 2. Ensure that the APPLY CAL key indicator
SCALE 1.0 dB/Div is on.
REF VALUE:
<50 dB £
{@iia;’uoﬂf’;;fg? ° Step 8. Set up the network analyzer as shownin
REFERENCE LINE: TOP the table at left
5 8
PARAMS
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PERFORMANCE TESTS AND
ADJUSTMENTS

EFFECTIVE DIRECTIVITY TEST,

MODELS 361XA/362XA

Test
Procedure

POETY ¢ PORT 2

L.i
AR LINE
ergEt

|

MEN
DATA DISPLAY AREA AREA
Sweep Indicator Marker

/ MARKERS/LIMITS \\

KB

G

LIVITS

Perform the test procedure as deseribed below.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Btep 6.

Step 7.

Step 8.

Step 9.

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

While observing sweep indicator {middle
left), allow &t least one complete sweep to
occur.

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

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 hottom of the
trough (Figure 3-6).

Using the MARKER MENU and READQUT
MARKER key menus, record the absolute
value of markers 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,

Racord the value of marker 2.

Subsiract 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).

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

Move your finger across to the “X 4B 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 PORT 1 (52 db for the
example: 37 + 15 = 52).

360B MM
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EFFECTIVE DIRECTIVITY TEST, PERFORMANCE TESTS AND
MODELS 361XA/362XA ADJUSTMENTS

360 KETHGRX ARALYIER

MGDEL: BATE:
BEY¥YICE: OPERATOR:
START: 0.0400 GH:z GATE START:
STBP: 40.0000 GHzZ GATE STOFP:
STEP: 0.2400 GH=z2 GATE:
WiRDON:

S11 FORWARD REFLECTION

LOE MAE.

PREF~-14,.970d8B

ERROR CORR:12 « TERM
AYERAGING: 1 PTS
IF BROWOTH:REDUCED

1.000dB/D1V

NAYA

0.04300

GHz2

40.0000

CH 3 -~ 511
REF. PLANE
90.0008 mm

MARKER 2
3J4.6000 GH2
-15.004 d8

MARKER TO0 MAX
MARKER TO MIN
1 33.8800 GH:z
-14.378 48

3 35.8000 GHZ
~14,105 dB

Figure 3-6. Effective Directivity Test Waveform
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PERFORMANCE TESTS AND
ADJUSTMENTS

EFFECTIVE DIRECTIVITY TEST,

MODELS 361XA/362XA

Table 3-2. Test Port Chacteristics

Step 10.

Verify that the directivity value meets the
specification in Table 3-2 for each band, If

Frequency Directivity it does not, repeat steps 4 through 9 for
Connactor {GHz) {dB) each hand.
GPC-7 0.04 >52 NOTE
1.0 >52 The procedure above measures the
18.0 >52 characteristics of Test Port 1 only.
To measure the characteristics of
¥ X =44 "
3.5 mm i{? s Test Port 2, a second calibration
20.0 =44 must be performed with the test ca-
8.5 a4 ble connected to Test Port 1 instead
of Test Part 2. (This allows meas-
K 0.04 >42 urements at the Test Port 2 connec-
1.0 >42 tor that are not influenced by the
20.0 42 quality of the test port cable.
40.0 »38
v 01%4 ng Step 11. To measure the characteristics of Test
20.0 =40 Port 2, perform steps 12 through 14.
40.0 >36
50.0 =44 Step 12. Press the 8 PARAMS key and change to
80.0 =34 822,
65.0 =32
Step 13. Move the Air Line and Offset to Test
Port 2.
Step 14. Repeat steps 4 through 10 for the S22 pa-
rameter,
360B MM 3-21




MICROWAVE MEASUREMENT

CHART

PERFORMANCE TESTS AND
ADJUSTMENTS

Table 3-3. Microwave Measurement Chart
Gonversion iabies Tor rgtum loss, rafiection coeflicient, and SWR with tebuldr walues for interaction of & smalt phaor X with alerge phase (unity reference) expressed i of related to
reference.
Helative to Unity Reforence
EWR S o5 oo REF X REF X oot 2 Pesh Rinpie
Soefticien Ratermo 48 a8 oy e

17,3510 0.8913 1 1 55350 ~18.2715 24 5085

g7z 0.794% 2 2 £.07H -12.7385 18,8145

58450 0.707% 3 3 48465 -10.8507 15,3402

4415 0.5310 a # 42488 -8.5585 12,9073

3.5608 0.5623 5 5 3875 ~7AT73 11,0529
30085 0512 & 3 dueET ~4.0412 9.5650
25146 0,487 7 7 3.2075 1405 B.5480
25229 falic: 4 8 8 29108 el SELEHE 7204
2.0890 03548 g 9 26376 . BOBS EA433
1.9250 e 10 10 2.3868 3318 5586
1.78448 D288 " 1 2.1567 ~ZB8756 5032
15700 0252 12 12 1.9465 -25126 4.4500
15788 0223% +3 13 17547 -2.2013 3.9561
1.4855 0.1865 14 14 1.5802 -1.9331 55135
1ALS f17Ts iS5 15 14216 -1.7007 s.20
T 01585 % 16 12778 ~1,4888 27768
15280 ¢1413 7 17 11476 it BRZT 24700
12860 [ER b2 ] k21 18 10299 w1687 2.1988
fen) 12528 03107 T 19 6.9237 ~1,0337 18574
; 12022 03000 20 20 68278 ~0.9151 1.7430
¥ 13887 0.0891 21 21 07415 18108 15604
5 11726 0.07%4 22 -3 06539 ~3.7189 13828
| ] 11824 0.0708 23 3 0,554 -0.6378 12319
\ y 1.1347 0.0631 24 24 0.5314 05661 +.0975
- 11188 0.0560 25 FE 0475 ~01.5027 CoTM%
t-5 11055 0.0501 2% 28 04248 04486 G874
{REF 1.0935 00847 27 27 3796 L, 3069 07785
1.0829 00398 24 o8 .33 (L A52 0.691%
SHASOR 1.0736 00855 28 29 03028 -6.3138 0.6168
INTERASTION 1.0653 0.0316 a0 3 0.2104 ~0.279t 0.5495
A 1.0580 0.0282 2 LY 0.2414 ~0.2433 04397
1.0518 0.0251 az s 02155 —0.2210 04365
1.0456 0.0224 33 33 0,595 01967 0.3590
10407 00200 4 T 076 51751 03487
1.0962 00178 35 as 01531 35,1558 0.308
1.0322 00158 35 s 0.1366 -8.1568 0.275%
1.0287 0.0141 37 a7 0118 ~0.1336 0.2454
1.0256 00178 38 38 1887 01300 0287
10207 ponz 39 a9 .09 ~0.0%80 0.1649
1.0 0.0103 a0 a9 C.08Bs ~L0673 01737
101 0.0083 41 41 0.0¥7 -0.0778 {,1848
1.0%80 0.0079 az ap 0.0867 -0.0693 01380
L5148 s.007 43 43 0.0672 00617 £.1230
1oz 2.0065 44 az 0058 —0.0550 £.1086
1,012 S.0068 45 45 00487 (3,049 4877
10101 20050 6 a6 00454 -4 5438 0.0871
10890 S.0045 a7 a7 £.9357 ~0.0135% 0.5778
1.0080 2.0040 48 a8 0.0345 03,0348 a.0892
10071 4.0036 49 49 0.5308 ~0.0308 00616
10088 0.0032 50 50 05274 -0.0275 ©.0549
L0057 0.0028 51 &1 00264 —-0.0245 DO4S0
10050 0.8025 52 52 0.0218 03215 00438
18045 60002 53 53 0.0194 ~0.3195 0.0389
1.6040 20000 54 54 %k} 0.7 05447
10036 25018 55 55 0.0154 ~0.8155 G000
1.0032 0018 w6 56 0.0138 w(.5138 Co7s
10028 to0ta 57 51 00123 ~0123 0,028
14,0025 50013 56 58 0.0108 05,0103 00218
1 o6 06,0071 59 59 0.0057 -0.6088 00195
1 00 0.0010 &0 & 00087 —0.0087 sgra
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PERFORMANCE TESTS AND

ADJUSTMENTS

EFFECTIVE SOURCE MATCH TEST,
MODELS 361XA/362XA

3-9 EerrecTive sOURCE

This test verifies that the effective source match of the system meets

MATCH TEST, MODELS specifications. The system must be calibrated and the error correction
IBIXA/I62XA must be applied for these 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 MEASUREMENT
G O DATA
CHy oHe POINTS
Q o G DEVICE
L% 4= £Ha WOLD DOBAN 11}
DISPLAY ENHANCEMENT
HORMAL T3
m REDUCED O3 ;D:S
My 3
ree |G smooTH ?ma O e
PE | | wemoay wow | swcom| |EAo
Key Menu Choice
SETUP BTART: 40 MHz
MENU STOP: 20 GHz (3610AZ0A) -
40 GHz (3611AD1A) Test Setup geeg;rm the test setup procedures, as described
50 G (B615A/254) *
60 GHz (3612A722A)
85 GHz (36134723A) Step 1.  Perform a full 12-ierm calibration, or
use the calibration performed in para-
OHANNEL | SINGLE g’raph q.7.
MENU CHANNEL
GRAPH | LOG MAGNITUDE Step 2. Ensnre that the APPLY CAL key indicator
TYPE is on.
SET RESOLUTION: Step 3. Set up the network analyzer as shown in
SCALE | 0.02dBAOv the table at left.
REF VALUE:
G dBm
'S-PARAM | Si1
3608 MM 3-23




EFFECTIVE SOURCE MATCH TEST,
MODELS 361XA/362XA

PERFORMANCE TESTS AND
ADJUSTMENTS

Test
Procedure

PORY 1 PORAT 2

e AR LINE

SHORT

DATA DISPLAY AREA "g@g
Sweep indicator Marker

LIMITS

Perform the test procedure as deseribed below.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Connect an Air Line and a Short to
PORT 1 of the test set {leff).

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

Press MARKER MENL] key (bottom left),
and select MARKER 1, MARKER 2,
and MARKER 3, to he ON.

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).

Using the MARKER MENU and READOUT
MARKER key menus, record the absolute
value of markers 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.

Hecord the marker 2 value,

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.).

Turn to page 3-22 and find the “*REF £ X
Peak to Peak Ripple dB” value closest to
your measured value,

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 3680B measurement
screen, This is the effective source match
vafue for PORT 1.
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PERFORMANCE TESTS AND

- ADJUSTMENTS

EFFECTIVE SOURCE MATCH TEST,
MODELS 361XA/362XA

(WiLsean)

360 RETHGRK AMNALYZER

MODEL: DATE:
DEVICE: OPERATOR:
START : $.0400 GHz GATE START:
STOP: 40.0000 GH:z GATE STOP:
STEP: 0.2400 GHz GATE:
WINDONW:

S22 REYERSE REFLECTION

ERROR CORR:12 -~
AVERAGING: 1

YTERM
FT5S

IF BNDNODTH:REDUCED

n
A\
N V\W’\/\vm/\\/\ fx%l3
riny
{NRV ATV
Y

CH &4 - $22
REF. PLANE
g.0000 mnm

PMARKER 1
32.6800 GHz
~-0.255 d8

MARKER TG MAX
MARKER TO WIN
2 32.8800 GHz2

-0.525 d&@

3 34.8400 EHz
-0.283 dB

Figure 3-7. Effective Source Mateh Test Waveform

360B MM
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EFFECTIVE SOURCE MATCH TEST, PERFORMANCE TESTS AND

MODELS 361XA/362XA ADJUSTMENTS -
Table 3-4.  Source Match Specifications Step 10. Verify that the source match meets the
specification in Table 3-4 for each band. If
Gonnector | TTequency | Source Match it does not, perform steps 4 through 9 for
(GHz} (4B} each bhand.
GPGC-7 a:!.o4 >44 NOTE
0 >44
180 42 The procedure above measures the
characteristics of Test Port 1 only.
15 mm 6.04 40 Te measure the characteristics of
1.0 »40 Test Port 2, a second ealibration
200 >38 must be performed with the test ca-
26.5 >34 ble connected to Test Port 1 instead
of Test Port 2. (This allows meas-
K 0.04 >40 urements at the Test Port 2 connec-
:;6% gg tor that are not influenced by the
40:0 a3 quality of the test port cable.
\' 5.04 >38
iD =38 Step 11. To measure the characteristics of Test
200 36 Port 2, perform steps 12 through 14,
400 »32
50.0 >28 Siep 12. Press the S PARAMS key and change to
600 »28 ga9, .
85.0 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 361XA/362XA

3-10 apsusTuENTS,
MODELS 36 1XA/362X A

3608 LYSTER
EKETTE

LINE ON-OFF
SWITCH

POWER ]

SWTCH

The only adjustments that can be performed in the field are to the AST
L0 1 PCB and the A4T LO 2 PCB. A detailed procedure for adjusting
these two PCBs is provided in paragraph 3-11.

Required
Eguipment

Initial
System Setup

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

i1 380B Test Fixture

O PCB Extender

7 Coaxial Adapter Cables
O Digital Multimeter

Perform the following steps before starting the per-
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 (P/N 10410-00110).

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

Step 8. 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.

360B MM
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PERFORMANCE TESTS AND
ADJUSTMENTS

ADJUSTMENTS,
MODELS 361XA/362XA

3 "1 1 ASTAND A4TPCB This paragraph provides a detailed procedure for verifving and adjust-

ADJUSTMENTS, ing the A5T PCB and A4T PCBs.
MODELS 361XA/362XA
TR Initial setup  From rear of console or cabinet, connect the T1512

auh s
Ba oce

wes o
Qes un’g
goZag

Test Fixture in series with the SIGNAL connectora
on the VNA and test set (top left).

iwirul ofe ¢+RS8E208E

® Verification To determine whether or not the AST and A4T
& 0 PCBs are operating properly, perform the following
o 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-

BLESHOOTING, then LO1 VCO when
the applicable menu appears.

Step 4. Check that waveform displayed on VNA
is between the two limit lines (helow). If it
is, the AST PCB is adjusted properly.

LINEARIYT

REAL TREF=0.00BpT Z . ERERYSDIY

EEAGNESTICY: L8l ¥C)

LE% ¥LO

L83 DAL

L2 ¥
g paC

SEEICL

EXT INeyY

FILTER
FESHONSES

Tt et SRR

L0l FREBYENT
0.3876 ®Mx

HARRONLIC RUN
¥

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 361XA/362XA

HEANESETICE s LEL ERf

LR L2 LR EREAT L

l:u‘ultrzerr i4E IS

h.oanny L1 A, TFFR

Btep 7.

Step 8.

Step 9.

Step 10.

i n

REAL

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; if not,
replace the AST PCB.

Set the rotary knob on the T1512 to 02
(middle left).

Select 1.O2 VCO on displayed VNA menn,

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

LIRERRITY

>REFwL. GUBPU 2.UBGEADLY LDl ¥ie

CIASKBYTIES Ld2 ¥eg LBl BAC

>L37 ¥LO

L0% DAEC

sPUREE

EXT TEPUT

- FILTER
M REIPOASES
FIRBT ¥ F.

w BANSPASS

LYWL FREQUERT

h, X870 €ux

FARNGALC ROK
1

B 1000

Step 11.

Step 12.

Step 18.

FRESE <IZNTERM
(18] @ 278y T3 srLEey

Select LO 2 DAC on displayed VNA
menu.

Set the rotary knob on the T1512 t0 IVA 2
{middle left).

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.

360B MM
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ADJUSTMENTS,

MODELS 361XA/362XA

PERFORMANCE TESTS AND

ITIEH) LA TE

Lo2
Adjusiment

ADJUSTMENTS

Adjust LO 2 as follows:

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

Step Z. 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 series with SIGNAL
connectors on VINA and test get.

Step 5. 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, if necessary,
to connect RF cutput connector (J1) to
mating connector on fest set,

NOTE
You can leave connectors A4TJ2 —
J45 disconnected for this adjustment.

Step 8. Tuwrmn on power to the 360B system.

Step 9.  Set the rotary knob on the T1512 to (2.

Step 10. Press OPTION MENU key on VINA.

Step 11. Select DIAGNOSTICS, then TROU-
BLESHOOTING, then LO2 YCO when
the applicable menu appears.

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

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

Verify that 1O 2 is still within the limit

Step 14,

lines.

3-30
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PERFORMANCE TESTS AND ADJUSTMENTS,
ADJUSTMENTS MODELS 361XA/362XA

4 i H : A
R R12 RI7 A4 RO

LOZ Adjust LO 1 as follows;
Adjustment
Step 1. 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 series with SIGNAL
connectors on VNA and test set.

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

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

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

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

Step 9.  Set the rotary knob on the T1512 o 01.

Step 10, Press OPTION MENU key on VNAL

Step 11, Select DIAGNOSTICS, then TROU-

BLESHOOTING, then LO1 VCO when
the applicable menu appears.
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ADJUSTMENTS, PERFORMANCE TESTS AND
MODELS 361XA/362XA ADJUSTMENTS

Step 12. Press SETUP MENU key on VNA.

Step 13. Select C.W. MODE on the displayed
menu and set for 536.56 MHz.

Step 14. Connect digital multimeter between
TP8 (+) and TP12{~; (below).

Step 15, Adjust R42 (above) on A5T for ~12.00
3 mV.

uu;n FTIER Y L2Z ;nl Step 16« {}hECk thai ?‘PT iS betWEﬁn 4*1&.85‘? ﬂﬂd
+12.00V,

Btep 17. Adjust potentiometers R43, R59, R8O,

\_’ o R83, and R86 {(above) 50 that the VNA-dis-
""&% / played waveform falls between the iimit
ot lines (eft).

Step 18. Remove the T1512, replace test set cov-
erg, and reingtall 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 = 1 2 PERFORMANCE This tab section contains five performance tests that ean be used to ver-
TESTS, MODELS ify Model 360B VNA system operation using the 3630A or 3631A Test
3630A/3631A Set. Setup instructions and performance 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 of these procedures indicates that your 360B VNA sys-
tem is operating properly and is capable of making accurate

measurements.
S £F) f— NETWORK Reguired The following equipment 15 required to perform the
3 e Equipment operation verification tests:
T
e s e s e 4‘{}5*‘;;55’ 0O Power Meter with Power Sensor to 40 GHz (60
GHz for 3631A)
s 7 Calibration kit, with Option 1. Sliding Termina-
- SouAce tion.
O Flexible microwave cable {through line).
Initial Sys- Perform the following steps before starting the per-
tem Setup formance tests.
IBOE SYSTEM FB0E YNA
DISKENTE /" CONTRO. URiT Step 1.  Verify that the 360B VNA system has
been installed per Chapter 2-Installation
of the Model 360B VNA Operation Man-
ual (P/N 10410-00110).
Step 2. Install the 3608 VNA system diskette
into the disk drive of the network ana-
LABEL QAIIKETTE 1}'291',
QRIVE
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).
‘ "’"W'""' sREoChoy NOTE
LNEONOFE—>10 [ sjofe D seosges Allow the system to warm up for at
» e 6w * o least 60 minutes to ensure opera-
? tion to performance specifications.
M e,
e
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FULL-BAND PERFORMANCE TEST,
MODELS 3630A/3631A

PERFORMANCE TESTS AND
ADJUSTMENTS

3-13 FuLL-BanD

PERFORMANCE TEST,

This test verifies that each individual receiver channel in the Model
3630A/3631A Frequency Converter Test Set operates properly, and

MODELS 3830A/3631A  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 MEASUREMENT
MAXINUS ]
Gx&z HORMAL [ szgs
LR T ]
o o o DEVICE
THI CH4 HOLD BONAIN i
Key Menu Choice ENHANCEMENT
NGsMAL [
SETUP | START. 0.01 GHz AuTa OFTION | oo | WIDED
MENU | STOP: High-end frequency seaLE ugay | PROUSEDLIL oy
TEST SIGNALS; then HiNMUM [
SCURCE 1 PWR: 5 dBm & ey 5 5
PORT 1 SCURCE: 20 4B me e swsoral | omace] O
MEWMGARY MENU ENSOTH
CHANNEL| SINGLE CHANNEL
MENL
GRAPH | LOG MAGNITUDE Test Setup Setup 360B VNA as deseribed below.
TYPE {All four channals}
Step 1. Connect cable between SOURCE LOCK
S- UgEF‘ 1: t(@’&g? 3) OUTPUT and Ra/ SOURCE LOCK INPUT
PARAMS | Farameter. conmnectors; connect a second cable be-
Phase Lock: Ra
USER2: (Channel 1) tween RF OUT and Ta connectors (below).
Parameter: Ta/
Phase Lock: Ra fud ae
USER 3: {Channel 2
Phase Lock: Ra LOCK  (DOK  LOCK RF ar-f
. (e Ta ENPUT QUTPUT  INFUT
USER 4 (Channel 4}
Parameter: Rb/1 o LUJ
Phase Lock: Rb
(See Figure 3-8)
GNAL
SET RESOLUTION: SOURCE
SCALE | 20dBMDIV
REF VALUE:
0dp Step 2.  Set up the network analyzer as shown in
(Adl four channels) table at left.
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PERFORMANCE TESTS AND

FULL-BAND PERFORMANCE TEST,
ADJUSTMENTS

MODELS 3630A/3631A

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

:»rf« =Test Set Channel 1, Phase Lock = Ra If? =Test Set Channe! 2, Phase Lock =Ra

Ra

e Test Set Channel 3, Phase Lock=Ra BiE = Test Set 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
SELECT PARAMETER Ta
PARAMETER DEFINITION T
Ta /1 S11/USER2 Ra
R
USER1 PARAMETER Fb
u;asin; il T
PHASE LOCK PRESS <ENTER>
s21 - Ra TO SELECT
) LABEL:
522
__________ CHANGE
NUMERATOR sa.aﬂc%{}
N DENOMINATOR
SELECTED CHANGE ———-
PR AETER DENOMINATOR Ra
CHANGE
PRESS <ENTER> SELECT Ao
TO SELECT PHASE LOCK el PHASE LOCK T
CHANGE REFERENCE
LABEL ™
Ra
PRESS <ENTER> 1 {UNITY)
TGO SELECT Rb PRESS <ENTER>
OR SWITCH PRESS <ENTEF> TO SELECT
TO SELECT

Figure 3-8. Redefining Selected Parameter for Full-Band Testing

3608 M
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FULL-BAND PERFORMANCE TEST,
MODELS 3630A/3631A

PERFORMANCE TESTS AND
ADJUSTMENTS

Test Perform test as described below.

Procedure
Step 1.

Step 2.

Step 3.

Step 4.
Step 5.

Step 6.

Step 7,

Btep 8.

Step 9.

Step 10.

Press CH 1 key,

QObserve 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.

Move cable from connector Ta to connec-
tor To.

Press CH 2 key.

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.

Press CH 3 key.

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.

Move cable from connector SOURCE
LOCK QUTPUT to connector Re /
SOURCE LOCK INPUT,

Press CH 4 key.

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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PERFORMANCE TESTS AND

ADJUSTMENTS

FULL-BAND PERFORMANCE TEST,
MODELS 3630A/3631A

WILTRON

360 NETWORK ARALYZIER

MODEL: BATE:
OEVICE: OFERATOR:
STARY : 0.6100 GH2 GATE START: ERROR CORR:NONE
STOP: 40.0000 GHz2 GATE STOP: AVERAGING: 1 PTS
STEP: 0.2400 GHz GATE: IF BNOWOTH:REDUCED
WINDOW:
SWEEP SETUP
1
Ta/ PSTART
6.0100 GHz
LOGE MAG, EREF=0.0004d8B 20,000d8/D1V
sTge
40.0000 GH=z
168 DATA PTS,
240.0 MHz
STEP SIZE
C.¥. MODE OFF
MARKER SWEEP
>

DISCRETE FILL

HOLB BUTTOR
FUNCTION

TESTY
SIGHNALS

PRESS <ENTER>
TO SELECT

OR TURN GN/OFF

0.6G100

GHz 4¢.0000

Figure 3-9. Full-Band Test Waveform

360B MM
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SET SOURCE POWER LEVEL,

MODELS 3630A/3631A

PERFORMANCE TESTS AND
ADJUSTMENTS

3-14 sersouvnce power
LEVEL, MODELS
3630A/3631A

"The following test uses a power meter to calibrate Source output power
setting at four frequency points across the 0.01 to 40 or 60 GHz range.
The adjusted power settings will be used in later procedures to verify
compression setting, noise floor, and magnitude tracking.

Test Setup Setup 3608 VNA a5 deseribed below.
Step 1. Connpect eable to RF QUT connector; leave
other end unterminated,
Step 2. Connect power sensor on power meter to
unterminated end of cable connected in
Step 1 (below).
Step 8. Connect cable between SOURCE LOCK
QUTPUT and Ra/SOURCE LOCK INPUT
connectors (below).
%St 80 RCES =2 1l;jlzl ;‘;‘:EES
Procedure bk 6 ok BFoar @
Ta %NF‘UT OUTRUT  INPUT OUT iN

W‘U“n’@‘t‘v’é‘"ﬂ

SENSOR

Perform test as deseribed below.

Step 1.
Step 2.

Step 3.

Step 4.

Btep 5.
Step 6.

Siep 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 io C.W. MODE and press EN-
TER key.

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 0.1 dB, as indicated on power
meter,
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PERFORMANCE TESTS AND
ADJUSTMENTS

SET SOURCE POWER LEVEL,
MODELS 3630A/3631A

Step 8 Record SOURCE 1 PWR setting in Table
Table 3-5. Source 1 Power Settings 5. %
Frequency | SOURCE1 Typical
(GHz) PWR Setting|  Seting Step 8. Press SETUP MENU key.
0.01 21 Step 10. Move cursor to C.W. MODE and change
frequency o 1 GHz.
1 -2.5
NOTE
20 c.8 If unable to set frequency to exactly
1 GHz, select DISCRETE FILL
40 38 and select four frequencies per the
20 menu sequence shown in Figure 8-
10,

Step 11. Select TEST SIGNALS.

Step 12, Select SOURCE 1 PWR, and adjust level
for 10 dBm 0.1 4B, 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 pieter as
required for each frequency.
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SET SOURCE POWER LEVEIL, PERFORMANCE TESTS AND
MODELS 3630A/3631A ADJUSTMENTS
Using the discrete fill feature overrides the defauit frequency resolution and aliows selected il frequencies to be
accurately set using C.W. MODE selection in SETUP menu. To set discrete fill frequencies, procead as follows.
Step 1. Press SETUP MENU key.
Step 2. Make menu choices and press ENTER key as shiown in the following flow diagram,
DISCRETE FILL INSERT
SWEEP SETUP DISCRETE FILL INDIVIDUAL
INDIVIDUAL FREQUENCIES
DISCRETE FilL  mmmjs CLEAR ALL . G NSERT
PRESS <ENTER> AUTO INCR OFF
PRESS <ENTER> TO SELECT PRESS <ENTER> r"
TO SELECT TO SELECT PRESS <ENTER>
TC SELECT
INSERT
INSERT INSERT D INDIVIDUAL
INDIVIDUAL INDIVIDUAL EREQUENGIES
FREQUENCIES FREQUENCIES FREQUENCIES
. NEXT FREQ -
NEXT FREQ NEXT FREG | NEXT FREQ
0.0100 GHz > 1000 Gtz =P 20.000 GHz = 40000 GHz
PRESS <ENTER> PRESS <ENTER> PRESS <ENTER> PR
TO SELECT TO SELECT TO SELECT
NSERT
INDIVIDUAL DISCRETE EILL SWEEP SETUP
FREQUENCIES
FINISHED C.W.MODE ON
PREVIOUS MENU  me»! nETURN TO SWP . 0.0100 GHz
PRESS <ENTER:=> PRESS <ENTER-> PRESS <ENTER>
TOSELECT TO SELECT TO SELECT
sr—

Figure 3-10. Using Discrete Fill Function




PERFORMANCE TESTS AND
ADJUSTMENTS

COMPRESSION LEVEL TEST,
MODELS 3630A/3631A

3 "1 5 COMPRESSION LEVEL  This test verifies that the compression level is 0.1 dB or less for a speci-

TEST, MCDELS fied power input level.
3630A/3631A
This test requires that vou press specified front panel kevs and make
choices from the displayed menus. The keys used in this test are
shown below and on next page.
CHANKELS MEASUREMENT
MAXEMUM [
o QO DATA
CH1 w2 NORMAL 3 9{;:’41"5
MINIMUM )
O o 0 GEVICE
CH3 LHa HOLD DOEAIR b
ENHANCEMENT
NORMAL [
M hot o
i oo e, | rescrocy 15
SETUP START: 0.01 GHz Lo ;
MENLI STOP; High-end frequency Mnikow O
o} RYG/ I} | |
CHANNEL | SINGLE CHANNEL TRace swoers | Tt | mmei
MENLU
GRAPH LOG MAGNITUDE
TYPE {Channels 1 and 2)
Test Setup Set up 360B VNA as described below.
S- USER & {Channgl 1;
PARAMS ;mfgg&’:‘a Step 1. Connect cable between SOURCE LOCK
(See Fi QUTPUT and Ra/ SOURCE LOCK INPUT
gure 3-7}
connectors; connect a second cable be-
SET RESOLUTION: tween RF OUT and Ta connectors (below).
SCALE 20 dB/DIV
REF VALUE: Hx/ Re/
0B sogggs s%ugc‘{g E‘Bi}RCE S
(Chanmis 1 and 2) Ta 1;?3? CUTPUT ?ii?UT Ts ouT M
MARKER | MARKER1 ON T I i o ™ T i
MENU
alm
SOURCE
Step 2. Set up network analyzer as shown in ta-
ble at left.
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COMPRESSION LEVEL TEST, PERFORMANCE TESTS AND
MODELS 3630A/3631A ADJUSTMENTS

Test Perform the test procedure as described below.
Procedure

Step 1.  Press SETUP MENU key.

Step 2. Move cursor to C.W. MODE and enter
0.010 GH=z.

C o~ Doonnaoo
Q

S L 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 caleulated level

\ is lower than 7.0, set to ~7.0.
/ MARKERS/LIMITS \ 15 lower than set power to

s ——"—‘ Example:
Qs LIMITS Table 3-5 level: -2.3 dBm.

| Set power to ~7.0 dBm
: {(~2.8) ~(=5) = 7.3,
which is less than =70,

Table 3-6. Compression Level for Step 4. Press TRACE MEMORY key.

Channel T4 Step 5. Select in turn VIEW DATA and wait one
READOUT : complete sweep, STORE DATATO
Frequency MARKER | Sttmg MEMORY, then VIEW DATA +~ MEM-
{dBm) (aBm) ORY.
0.01 ~0.02 Step 6. Press SETUP MENLU key, select TEST
BIGNALS, then raise power level to that
1 -0.08 recorded for 0.01 GHz in Table 3-5 (-2.3
20 0.0 dBm for the Example).
0 007 Stép7. Press READOUT MARKER key (top left),
‘ and record value in the appropriate col-
&0 umn of Table 3-6. The readout value
should be less than 0.14B,.

Step 8. Repeatsteps 1 thru 7 for 1, 20, 40, and
60 GHz — as applicable.
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PERFORMANCE TESTS AND COMPRESSION LEVEL TEST,
ADJUSTMENTS MODELS 3630A/3631A

Step 9. Connect cable between SOURCE LOCK
QUTPUT and R/ SOURCE LOCK INPUT
connectors; connect a second cable be-
tween RF QUT and Tg eonmectors (below).

Ba Rs/
SOURCE SOURCE BOURCE
LOCK LOCK LOCK RF i’%f‘

T INPUT  QUYPUT  INPUT Te

E%UU‘E

Table 3-7. Compression Level for

Channel T Step 10. Press CH 2 key.
READOQUT Typical
Frequency | Lopler  satting Step 11. Press S PARAMS key.
(GHz) (dBm) (dBm)
Step 12. Select USER 3 and set user-defined pa-
0.01 —0.02 rameters to Th/Rb and Phase Lock to Rb.
1 -0.04

Step 13. Repeat steps 7 thru 12 for the four fre-
20 0.05 guencies in Table 8-7 . Use this table to re-
: cord READOUT MARKER key values.

40 ~0.07

&0
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NOISE FLOOR TEST,

MODELS 3630A/3631A

PERFORMANCE TESTS AND
ADJUSTMENTS

e

3-16 woise FLoOR/

This test verifies that the noise floor meets the guaranteed perform-

RECEIVER DYNAMIC ance specifications.
RANGE TEST, MODELS
36304/3631A 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.
CHANNELS MEASUREMENT
MRXiMUM 1]
Gm ok, 03| A
Ao 3
o e o DEVICE
LR LHA HOLD DOMAIN i
ENHANCEMENT
.
- NoRKAL [ I
;f;i f REDUCED [ |
‘ MM D)
REF TAACE
Fos EMUQTH
Test Setup Set up 360B VHA as described below.
Step 1. Connect cable between SOURCE LOCK
CQUTPUT and Ra/ SOURCE LOCK INPUT
connectors; connect a second cable be-
tween RF OUT and Tg connectors (below).
Key Menu Choice
sa?&ée SOURCE  SOURCE
SETUP START: .01 GHz
MENU | STOP:40.0GHz S-S ;gg*; oo W
CHANNEL | SINGLE CHANNEL i
MENU
SIORAL
S-FPARAMS | Sz1{Channel 1) AOURCE
{Parameler: TH/Ra .
Phase Lock: Ra) Step 2. Set up network analyzer as shown in ta- o~
ble at left,
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PERFORMANCE TESTS AND NOISE FLOOR TEST.
ADJUSTMENTS MODELS 3630A/3631A
Test Perform the test procedure as described below.
Procedure
Step 1. Press the BEGIN CAL key.
Step 2. Select from displayed prompts to perform
a STANDARD, COAXIAL, FRE-
QUENCY RESPONSE ONLY, TRANS.-
MISSION calibration at 0.010 GHz.
Key Menu Choice
Step 8. When the CONFIRM CALIBRATION PA-
GR;PEH LOG MAGNITUDE RAMETERS menu appears, select TEST
SIGNALS.
SET RESOLUTION:

SCALE 20 dB/DIV Step 4. Bet the SOURCE 1 PWR selection to the
REF VALUE: power level recorded in Table 3-5, page 3-
~80 dB 39, for the applicable frequency; then se-

OPTION | SWEEP OPTIONS; then lect RESUME CAL.
MENU POINTS DRAWN )
INCW. 20 Step 5. Follow the displayed prompts to complete
the calibration.
AVE/ AVERAGING:
SMOOGTH ;‘g‘:g’EA& PER Step 6. Disconpect the cable from Ta; connect 50Q
MENU termination to connectors Te and the end
AVERAGE | ON of the cable connected to RF QUT.
VIDEO MINIMUM Step 7. Set up network analyzer as shown in ta-
iEBW ble at top left.
Step 8. 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.
NOTE
ooo Use SELECT TRACE MATH
’“‘m"”' o O 38 menu option to change to VIEW
A 0o DATA - MEMORY.
/
/r Step 10. Allow one full sweep to occur, then press
/ the HOLD key.
/ MARKERS/LIMITS \ Step 11. Press MARKER MENU key (bottom left)
y and enable MARKER 1.
LIMITS
Step 12, Press READGUT MARKER key (bottom

left), select MARKER TO MAX and ye-
cord value in the “Dynamic Range” col-
umn of Table 3-8,

360B MM

3-45




NOISE FLOOR TEST,
MODELS 3630A/3631A

PERFORMANCE TESTS AND
ADJUSTMENTS

Tabie 3-8, Dyramic Range Measure-

ment and Specification
Fre- | Dynamic | Specification
quency | Range {dBm)

(GHz) s 3630A IGJ1A
0.1 107 -107

1 -107 -107
20 108 ~105
40 -97 -87

60 ~77

Table 3-9. Noise Floor Measurement

and Specification
Fre- Noise Specification
quency . Floor {dBm)

GHz) | @Bm} | oeana | 3831A
001 wit? wid7

1 ~-117 | -117
20 ~115 118
40 107 ~-1Q7
80 80

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

Step 14. Caleulate the noise floor and record it in
Table 3-8. The formula is

Noise Floor (dBm) = (-10 dBm#*) — Dynamic Range (dB)

NOTE
~10 dBm is the power level of the
signal applied to the T input con-
nector. This value is then vsed to
derive the noise floor in absolute
power units (dBm}.
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PERFORMANCE TESTS AND MAGNITUDE TRACKING TEST,

ADJUSTMENTS MODELS 3630A/3631A

3-17 macnmupe 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.

CHANNELS MEASUREMENT
MAKIMUM [
© © NORMAL [ | PATA
SHY GH2 ROINTS
s 17
K Menu Chaice
e¥ (j c) ﬁ} DEVICE
SETUP START 0.01 GHz a2 T4 HoLg BOMAIN T
MENU STOP: 40.0 GHz
CHANNEL | SINGLE CHANNEL
MENU
GRAPH | LOG MAGNITUDE DISPLAY ENHANCEMENT
- TYPE NoRMAL [

ANTO

SCALE i REDUCES O3 |

S-PARAMS | USER2: (Channal 1}
Parameter: Ta/Ba
Phase Lock: Ra

(See Figure 3-8}

i

REF
FOE

SET RESOLUTION:
SCALE 20 gB/DIv
REF VALUE:

0 dB

Test Setup Set up 360B VNA as described below.
MARKER MARKER 1 OR

MENY | POINT 4 Step 1. Connect cable between SOURCE LOCK
OUTPUT and Ra/ SOURCE LOCK INPUT
connectors; connect a second cable be-

QPTIONS | SWEEP OPTIONS; then

POINTS DRAWN

INCW. 20 tween RF OUT and Ta connectors (below).
AVGS AVERAGING: Rl i

SMOOTH | 100 MEAS, PER POINT SGURCE  SOURCE $0URCE
LOCK  LOCK
MENLU Ta  INPUT  QUTPUT ;aimn Tz ouz w
g Y
AVERAGING | ON

VIDEQ MINIMUM ‘ SIGNAL

IF BW SOURCE

Step 2. Set up network analyzer as shown in ta-
o ble at left.
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MAGNITUDE TRACKING TEST,

PERFORMANCE TESTS AND
ADJUSTMENTS

MODELS 3630A/3631A
Test
Tabie 3-18. Port 2 Source Tracking,
Signals Ta and Ra
Fre- | Port2 Signal Level
quency | Source
{GMz) | (dB) |TaRa|Th/Ra| RAbvRa
0.01 Q g 4] 0
20
40
80
10 ¢ 0 4] 0
20
40
60
20 4 0 0 0
20
40
=)
40 0 o 0 0
20
40
&0
60 ] 0 0 0
20
40
§0

Proecedure

Perform the test procedure as deseribed below,

Step 1.

Step 2.

Step 8.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8,

Step 9.

Step 10.

Step 11.

Step 12.

Step 13,

Press SETUP MENU key.

Move cursor to C.W. MODE and enter
0,010 GHz.

Select TEST SIGNALS,; then set PORT
2 8OURCE to 0 dB.

Press TRACE MEMORY key.

Select in turn VIEW DATA, STORE
DATA TO MEMORY, then VIEW DATA
+ MEMORYX, ‘

Press SETUP MENU key.

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

Press READOQUT MARKER key (left), and
record value in the appropriate colurmn of
Table 3-10.

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

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

Connect cable between BRF OUT and Te
connectors,

Press § PARAMS key and change user pa-
rameter setting to Th/Ra.

Repeat steps 1 thru 9 for applicable Th/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

3-18 apsusTmenTs,
MODELS 3630A/3631A

Step 14. Connect cable between RF OUT and
Re/B0URCE LOCK INPUT connectors.

Step 15. Press S PARAMS key and change user pa-
rameter setting to Rb/Ra.

Step 16. Repest steps 1 thru @ for applicable Rb/Ra
frequency and Port 2 Source step attenu-
ator settings in Table 3-10,

The only adjustments that can be performed in the field are to the A5T
L0O1 PCB and the A4T LO2 PCB. A detailed procedure for adjusting
these two PCBs is provided in paragraph 3-11 for the Models
361XA/362%A Test Sets. Refer to that procedure for adjustment in-
structions.

3608 MM
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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 MKER 1.
Fre- | Dynamic Smﬁg@ﬁﬂ“ Step 12. Press READOUT MARKER key (bottom
guency | Range (dBm} left), select MARKER TO MAX and re-
Gz} (dB) 3530A | 3631A cord vaiue in the “Dynamic Range” col-
umn of Table 3-8.
0.01 102 107
Step 13. Repeat steps 1 thra 12 for 1, 20, 40, and
L 102 w7 60 GHz, as applicable.
10 a8 107
Step 14. Calculate the noise floor and record it in
P 38 105 Table 3-9. The formula is
a0 87 105
40 87 a7 Noise Floor (dBm) = (-10 dBm~*) — Dyrnamic Range {dB)
50 a5
NOTE
60 80 ~10 dBm is the power leve] of the

signal applied to the Tg input con-
nector, This value is then used to
derive the noise floor in absolute
power units (dBm).

Fable 3-8. Nuoise Floor Measurement

and Specification
Fro- | Nolse Specitication
quency | Floor {aBm)
(GHz) | (@B} | ag30m | 3631A
0.01 112 117
1 =112 117
10 —-108 wt17
20 -108 -115
30 108 -118
40 ~g7 -107
50 -85
60 -0
3608 MM 3-51
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PERFORMANCE TESTS AND PERFORMANCE TESTS,

ADJUSTMENTS

MODELS 3635B/364XB

3-19 penFormaNncE
TESTS, MODELS
3635B/364X8 MODULES

This tab section contains five performance tests that can be used to ver-
ify Model 3608 VNA mm-wave system operation. Setup instructions
and performance procedures are included for each fest. 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. Buccess-
ful completion of these procedurss 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:

0 Calibration kit, with Option 1: Sliding Termina-
tion.

3608 MM
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PERFORMANCE TESTS, PERFORMANCE TESTS AND
MODELS 3635B/364XB ADJUSTMENTS
Initial Sys- Perform the following steps before starting the per-
tem Selup formance tests.
Step 1.  Verify that the 360B VNA system has

Step 2.

oooooaos
pooooopd

Step 3.

Step 4.

Step 5.

3505 SYSTEM 4408 Yila
BISKETTE / CONTROL UMIT

i

“d\

LASEL DISKETTE
DRIVE

been installed correctly, per the 360B Op-
eration Manual (P/N 10410-00£10), Chap-
ter 2.

Install the precision-straight waveguide
sections that are contained in the calibra-
tion kit on the waveguide output connec-
tor of each mm-wave modulie,

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 VNA system 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 of micro-
wave modules installed.

NOTE
Allow the system to warm up for at
least 60 minutes to ensure operation
to performance specifications. ’

3-52

360B MM




PERFORMANCE TESTS AND NON-RATIOED POWER LEVEL TEST,

ADJUSTMENTS

MODELS 3635B/364X

3-20 non-RATIOED POWER
LEVEL TEST
MODELS 3635B/364X

This test verifies that each individual receiver channel operates prop-
erly. Measurement calibration of the system is nof 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
shown below.

Key Menu Choice

SETUP | START: Low-end Frag
MENU STOP: High-end Freg

CHANNEL| DUAL CHANNEL 1-8
MENU

GHAPH | LOG MAGNITUDE
TYPE {Both channels}

S- Channel 1: a1A
PARAMS | Channel3: b1/
{See Figure 3-1, page 3-7)

SET HESOLUTION;
SCALE 3.0 dB/DIV
REF VALUE

~10.0 dB
{Both channels)

LIMITS | LIMITT ON
0.000 dB

LiMiITZ ON
~-20.0 dB

{Both channeis}

CHANNELS MEASUREMENT
SMAXIMLM. )
G Q crmar, 1 DATA
Trt CH2 PQINTS
MMM [
¢ o < DEVICE
o G HOLD DOMARE 0
ENHANCEMENT
oA O]
c;s’;::; REDUCED £ ‘;"x
MNIMUM [
I
il Srace et %.ws 35%4
NENORY| N EMOOTH
Test Setup Setup 360B VNA as described below.

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

Step 2. Set up the network analyzer as shown in
table at left.

3608 MM
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NON-RATIOED POWER LEVEL TEST, PERFORMANCE TESTS AND
MODELS 3635B/364X ADJUSTMENTS
Test Perform test as described below,
Procedure
Step 1.  Observe sweep indicator (top left) and al-
low at least one complete sweep {0 occur.
DATA DISPLAY AREA Sﬁﬁ Step 2. Vt?rii:y that ffhe; mfmsurgment traces fall
e Step 3. If the second module to be testedisalsoa
Model 3640B-X Transmission/Reflection
module, change setup to that shown at
middle left and perform step 4 (otherwise
KEV Menu Choice Skip to Stﬁy S)Z
CHANNEL | DUAL CHANNEL 2-4 Step 4. Ipstall a flush short to the output of the
MENU 36408 module on PORT 2.
S-PARAMS| USER DEFINED: Step 5. Verify that the measurement traces fall
Channel 2 for b2/1 and et el qs
Channel 4 for 2211, 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 Lmit line (Figure 3-11).

Key Menu Cholce
CH3 ON
CHANNEL | SINGLE CHANNEL
MENL)
S-PARAMS| USER DEFINEL:
Channel 3 for b2/1.
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PERFORMANCE TESTS AND NON-RATIOED POWER LEVEL TEST,

ADJUSTMENTS MODELS 3635B/364X

3F8 KETHOAK ANARLYTZER

NODEL: DATE :

DEVICE: OPERATOR:

START: 75.000000 G6Hz GATE START: ERROR CORR:NONE

STOP: 110.000004 GHz GATE STOP: AVERAGING: 1 PTS

STEP:  0.210006 GHz GATE: IF BNONOTH:MININUM
WINDOW:

AL/1

LOG MAG. BREF=-10.000d6 3.000dB/01V
AVM . S _—

el dﬁx{\ﬁh/fj MV NASMIVN SET LIMITS

. o\ MU
¥

~LOE MAG-~

LINIT 1 aN
0.000 dB

ELIMIT 2 GN
75.,000000 EHz 116.000004 ~-20.000 dB

B1/1
REAGQUT LIMIT
LOG MAG. REF=-10.,0004d8 ' 3.000dB/0OIY FREQUENCIES

DISPLAY ON
LIMITS

A P, A
A aada) FJ“/ﬂNJW/'wLvaJ&Jerﬁwx . PRESS <ENTER>
N ~ A AN TO SELECT

7 OR TURN OK/OFF

75.00000¢0 GHz i1g.000004

Figure 3-10. Non-Ratived Power Level Test Dual Channel Waveform for a 3640B-X Module
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NON-RATIOED POWER LEVEL TEST, PERFORMANCE TESTS AND
MODELS 3635B/364X ADJUSTMENTS
WHELTLY
S50 NETRBRE AKALTZIER
MOOEL: BATE:
DEVICE: CPERATOR:

START: 75.000000 GHz GATE START:
STOP: 110.000004 GHz GATE STOP:

STEP: 6.210006 6Hx GATE:
WINDOW:
gz/1
LOE MAG. BREF=-10.0004d8

ERROR CORR:NONE
AVERABING: 1 PTS
IF HNDWOTH:MININRUN

3.000dB/D1Y¥

R \/‘ A "\/\’\j\/\
N \ Jr/

7

. v
A\

75.000000 GHz

110.000004

PARAMETER
DEFINITION

S2Z1/USER1

PARAMETER:
bz 7 1

PHASE LOCK:
ail

LABEL:
"gz/1 "

PCHANGE
RUMERATOR

CHANGE
DENDMINATOR

CHANGE
PHASE LOCK

CHANGE
LABEL

PRESS <ENTER>
TO SELECT
OR SWITCH

Figure 3-11. Non-Ratioed Power Level Test Single Channel Waveform for a 38408 [ 3641B Module Set
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PERFORMANCE TESTS AND HIGH LEVEL NOISE TEST,
ADJUSTMENTS MOQODELS 3635B/364X
3 "'2 1 HIGH LEVEL NOISE The following test verifies that the high-level noise in the 360B VNA
TEST, MODELS will not significantly affect the accuracy of subseguent measurements.
36358/364X High-level noise is the random noise that exists in the 360B VNA Sys-
temn, Because it is non-systematic, it eannot be accurately predicted or
measured. Thus, it cannot be removed using conventional error-corree-
tion techniques, Calibration of the system is not required for this test.
NOTE
Key Menu Choice This test is not applicable if you are only using a single
3640B-X module on Port 1.
SETUP | START: Low-end freq.
MENU | STOP: High-end freq, This test requires that you press a specified front panel key and make
CHANNEL| DUAL CHANNELS 1.3 cﬁezces é;?m the displayed menu(s). The keys used in this test are
MENU | (two 3640B-Xs) shown below.
SINGLE CHANNEL 3
it CHANNELS MEASUREMENT
_ Maxmum O
GRAPH LOG MAGNITUDE o] o i
TYPE (Both channets) oH o romiL b
[t |
SET RESOLUTION: 5 5 3
SCALE 0.050 dB/DIV BEVICE
BEFV ALU £ CH3 [ ] HOLE e Y i}
o0uB
{Both channols)
& Channel 1 — 312
PARAMS | Channel 3 —S21 DISPLAY ENHANCEMENT
AGI AVERAGING
SMOOTH | 128 MEAS. PER POINT o
MENU
AVERAGE  ON REF
FOS
DATA NORMAL
POINTS
VIDEQ | REDUCED Test Setup Setup the 3608 as shown at left.
IFBW
LIMITS LIMITT ON
£.030 dB (0 Band)
0,040 ¢B (L) Band}
0.060 dB (V Band)
0.070 dB (W Band)
LIMITZ ON
-0.030 ¢B {Q Band)
~0.040 ¢B {U Band)
—0.060 dB {V Band)
—0.070 dB {W Band)

360B MM
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HIGH LEVEL NOISE TEST, PERFORMANCE TESTS AND
MODELS 3635B/364X ADJUSTMENTS
Test Perform test as described helow,
Procedure
Step 1. Connect the two modules together.
Step 2. If using two 3640B-Xs, press CH 1 key
and perform steps 3 through 9. Other-
wise, skip to step 10
Step 8. Press TRACE MEMORY key.
Step 4. Choose VIEW DATA from menu and
press ENTER key.
Step 5. While observing sweep indicator (left), al-
low at least two complete aweeps to occur.
g {Une complete sweep, if using single chan-
nel display.)
MERU Step 6. Choose STORE DATATO MEMORY
ISPLAY AR
s«iﬁiﬁf@mm ,EA AREA from menu and press ENTER key.
"""""""""""""" Step 7. Choose VIEW DATA = MEMORY from
meny and press ENTER key.
Step 8. While cbhserving sweep indicator {top left),
allow at least two complete sweeps o oc-
Key Menu Choice cur, (One complete sweep, if using singie
thannel display)
S-PARAMS| Channel 1: $11{One
;3(?493‘)‘3“@0“935413' Step 9.  Verify that the peak-io-peak High Level
. Noise falls within the area between the
saopy 22 e twa limit lines (Figures 3-12 and 3-13).
SET | RESOLUTION: Step 10. Press CH 3 key.
SCALE 0.050 dB/ADIV
RQE;: :BALUE: Step 11. Repeat steps 4 thru 9 for channel 3.
Bath channels
{ annels) Step 12, Change setup as shown in table at bottom
LIMITS LMty ON left,
0.510 dB {Q Band)
0.010 dB (U Band) Step 13. Attach flush short to waveguide port on
a5 (W o 3640B-X on PORT 1 (and PORT 2, if two
LMITZ ON are used); leave waveguide port on 3641B-
~0.010 4B (Q Band) X unterminated.
~0,0310 dB (U Band)
~0.030 dB (V Band) Step 14. Repeat steps 2 thru 9.

~0.040 dB (W Band)
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PERFORMANCE TESTS AND HIGH LEVEL NOISE TEST,
ADJUSTMENTS MODELS 3635B/364X

BED XETHOURK ANALYIER

MODEL:
BEVICE:

BATE:
GPERATOR::

START :
STOP:
STEP:

75.000000 G6Hz GATE START:
110.000004 GHz GATE STOP:
0.210006 6GHz GATE:
WINDOW:

S21 FORWARD TRANSMISSIORN

LOG MAG, REF=«0.000dB G.050dB/O1YV

Ay Ml HJM'\"*@AAVHYAVNJ\ J\ .

,,?VL; TR !
W \;Vlw‘jwvuvwvf

75.000000 Ghz 112.000004

ERRUOR CORR:NONE
AYERAGING:
IF BNOWDTH:REDUCED

128 PTS

TRACE MEMORY
FUNCTIONS

VIEW DATA
VYIEWN MEMORY

VIE®W DATA
AND MEMORY

BYIEW
DATA -+ MEMORY

SELECT
TRACE MATH

STORE DATA
TO MEMORY

BDISK
FUNCTIONS

MEMORY DATA
REF., PLANE
0.0000 mm

PRESS <ENTER>
TG SELECT

Figure 3-12. High Level Noige Test, So1 Forward Transmigsion
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HIGH LEVEL NOISE TEST, PERFORMANCE TESTS AND
MODELS 3635B/364X ADJUSTMENTS

606 NETHORK ANALYZER

MODREL:
DEVILCE:

DATE::
OPERATOR:

START: 75.000000 GHz GATE START:

STOP
STEP:

110.000004 GHz BATE S5T0P:
0.210006 GHz GATE:
WIKDOW:

$11 FORWARD REFLECTION

LOG MAG. BREF«0.000d8

ERROR CORR:NONE
AVERABING: 128 PTS
IF BNLUWOTH:REDUCED

6.010dB/D1YV

SET LIMITS

-L0O6 MAG-

LIMIT | ORN
0.040 dB

LIMIT 2 ON
«~0.040 d8

AAL "

REAGDUT LIMIT

FREQUENCIES

BISPLAY UGN

LIMITS

PRESS <ENTER>

TG SELECT
OR TURK GN/OFF

75.000000D GHz

110.000004

Figure 8-13. High Level Noise Test, 811 Forward Reflection
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PERFORMANCE TESTS AND SYSTEM DYNAMIC RANGE TEST,

B ADJUSTMENTS MODKELS 3635B/364X
3 -22 SYSTEM DYNAMIC This test verifies that the system meets its dynamic range specifica-
RANGE TEST, MODELS  tions. Dynamic range is defined as the ratio of the power incident on
3635B/364XB 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 if you are only using a single
36840B-X module on Port 1,

This test requires that vou press a specified front panel key and make
choices from the displayed menuis). The keys used in this test are

shown below.
CHANNELS MEASUREMENT
AT T3
o o i
NORAMAL, 77
o M1 cHz
MINMUM £
o o G SEVICE
CH3 et HCx D POMAIN jie]
DISPLAY ENHANCEMENT
MORMaL [ i
AUTO :
SUMLE
Q23 Qo oo
3 fin
7w ] R v 4 | o)
85 Bde
[ooograe !
DooonEan !
/ ™~
/ N, Test Setup Perform the test setup procedures, as deseribed be-
}1 CALIBRATION low.
o P e ~
o 1oam N Step 1. Press BEGIN CAL key (left).
&1 trtouecy va
o - REFPOMSE . b =Y NOT'E
LY In step 2, use 12-term calibration if
D o : two 3640B-Xs are installed; other-
- wize, use 1 PATH 2 PORT (8-term)
calibration,
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SYSTEM DYNAMIC RANGE TEST,

PERFORMANCE TESTS AND

MODELS 3635B/364X ADJUSTMENTS
Key Menu Chaice Step 2. Using the menu prompis, perform‘a 12-pr
8-term SLIDING LOAD calibration over
SETUP | START: Low-end freq. the full system operating range. (If neces-
MENU | STOP: High-end freq. sary, refer to the 360B OM, Chapter 8, for
detailed procedures.)
CHANNEL | DUAL CHANNELS1-3
MENU | (wo 3640B-Xs) Step 3. Before pressing the ENTER key at the
SINGLE CHANNEL 3
{Qﬁe 36403_x ang one BROABM LOAD menu prompt,
3641B-X) press the AVG/SMOQOTH MENU key and
change averaging 1o 1024 MEAS,. PER
GRAPH | LOG MAGNITUDE POINT; then press the AVERAGE key to
TYPE | (Both channels) turn averaging on.
SggE Zg%%vm: Step 4. Whén the broadband measurement is com-
REF VALUE: plete, press the AVG/SMOOTH MENU key
0.0 dB and change averaging to 32 MEAS. PER
REFERENCE POINT; continue the calibration.
LINE: TOF
(Both channe’s) Step 5. Ensure that the APPLY CAL key indicator
8- Channel 1 -S12 is om,
PARAMS | Channel 3- 821
Step 6. Set up the network analyzer as shown in
AVG/ AVERAGING the table at top left.
SMOQTH 1024 MEAS. PER
MENU | POINT Test Perform the test procedure as described below.
Procedure ‘
AVERAGE| ON Step 1.  Attach a flush short to the PORT 1 mod-
POINTS . . .
Step 2. Connect a precision termination to the
VIDEQ | MINIMUM PORT 2 module waveguide output (if ap-
IFBwW plicable),
LIMITS . LIMIT :iB ON : Step 3. While observing sweep indicator (bottom
:3187 4B ES gz:d; left), allow at least one complete sweep to
-90 d8 {V Band) OCCur.
—80 dB (W Band)
Step 4. Verify that the trace falls below the limit
line at all frequencies (Figure 3-14).
paTADISPLAY aRE | MER
Sweep, Indicator Marker
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PERFORMANCE TESTS AND
ADJUSTMENTS

SYSTEM DYNAMIC RANGE TEST,
MODELS 3635B/364X

[ MILTRON )

IED KETWORXK ANALYIEIR

MODEL:
DEYICE:

DATE:
OPERATOR:

START:
S5TQP:
5TEp;

75.000000 GHz BATE STUP:
0.150000 GHz GATE:
WINDOW:

521 FORWARD TRANSMISSIOGN

LOS MAG. REF=0.000d8

b

50.000000 6Hz GATE START:

ERROR CORR:1 - PATH
AYERAGINKGE: 1024 PTS
IF BHNDWOTH:MINIMUM

20.000dB/01V

SET LIMITS

«~LUBE MAG-
PLIMIT 1 ON
-3%0.000 d8
LIMIT 2 OFF

READOUT LIMNIT

FREQUENCIES

BISPLAY bR

T i e

LINITS

2 b ik 1A
A

ALY

PRESS <ENTER»>

TO SELECT
OR TURN ON/OFF

§0.800000 GHz

75.000000

Figure 3-14. Systermn Dvnami¢c Range Test Waveform
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SOURCE MATCH/ DIRECTIVITY TEST,

MODELS 3635B/364X

PERFORMANCE TESTS AND
ADJUSTMENTS

3-28 sourcemarch
DIRECTIVITY TEST,

MODELS 3635B/364XB

AL
L 1pam
2PORT
1 ey
HKEPRSE

[ serEsTos
ONLY

/ 3 Al

£ nome

CALIBRATION
/ <

Thig test verifies that the source mateh and directivity of the system
meet specifications. The system must be calibrated and the error cor-
rection must be appiied for these tests,

NOTE
This test is not applicable if you 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 MEASUREMENT
WAX W [
o
© ﬁﬁ%j RoRMAL [ PATA
GH2 BRI BOINTS
=== wiNIMUM [
0 o Q DEVICE
CHB chi HGLE | | DOGWAN 10
|
DISPLAY ENHANCEMENT
RORMAL [T)
AUTO QPTIGN VEED
sCALE weny | REOUCESLY oy
MINIMLR
o
‘ :;; TRACE TRACE
VERORY FSHCGTH

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

Test Setup

NOTE
If measurement calibration is valid, skip to
step 5.

Step 1.  Press BEGIN CAL key (left).

NOTE
In step 2, use 12-term calibration if
two 3640B-Xs are installed; other-
wises, use reflection-only calibration.
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PERFORMANCE TESTS AND
ADJUSTMENTS

SOURCEMATCH/ DIRECTIVITY TEST,

MODELS 3635B/364X

Key

Menu Choite

SETUP
MENU

ETART: Low-end treq.
STOP: High-end freg.

CHANNEL
MENU

SINGLE CHANNEL
Channel 1

GRAPH
TYPE

LOG MAGNITUDE

SET
SCALE

RESCLUTION:

0.0 dB/Div1

REF VALUE:

C.0dB

REFERENCE LINE: TOP

s
PARAMS

811

DATA DISPLAY AREA
Sweep indicator Marker

MENU
AREA

Test
Proeedure

Step 2,

Step 3,

Step 4.

Step 5.

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.)

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

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

Ensure that the APPLY CAL key indicator
is on.

Perform the test procedure as described below.

Step L.

Step 2.

Step 8.

Step 4.

Step 5.

Step 6.

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

Attach a second high-precision waveguide
gection to the module on PORT 1.

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

‘While observing sweep indicator (middle
left}, allow at least one complete sweep to
occur.

Press MARKER MENU key (left), and se-
ject MARKER 1, MAREER 2, and
MARKER 3, to be ON.

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.

360B MM
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SOURCE MATCH/ DIRECTIVITY TEST,

MODELS 3635B/364X

PERFORMANCE TESTS AND
ADJUSTMENTS

AN

EID\DG oo

ooo o6

W C-o Do
PR cons
piooigge Ogand

mEw
=]

A3

LiMITS

Step 7.

Step 8.

Step 9.

Using the MARKER MENU and READOUT
MARKER key (left) menus, record the ab-
solute value of markers I 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
of the two peaks.

Record the marker 3 value.

Substract the value recorded in step 7
from that recorded in step 8. This is the
Pesk to Peak Ripple value that you will
use next in Table 3-18, below.

Table 3-13, Source Match ! Directivity Peak-to-Peak Ripple

Band Pea;;meak
Q {.1548 dB
U 0.2187 dB
Vv 0.2753 dB
w 0.3467 dB
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PERFORMANCE TESTS AND SOURCE MATCH/ DIRECTIVITY TEST,
ADJUSTMENTS MODELS 3635B/364X

380 NETHOQRX ANALYZER

MODEL: DATE ¢
BEVICE: OPERATOR:
START: 50.000000 GHz 6ATE START:
STOP: 75.000000 GHz BATE STOP:
STEP: G.150000 &H:z GATE:
MIKROOW:

S11 FORWARD REFLECTION

LOE MAG.

REF~0.0104dB

ERROR CORR:REFL DHRLY

AYERAGING:

1 PTS

IF BHNODWDTH:REDUCED

g.090dB/O1Y

[\

AT

[

CH 1 - §11
REF. PLARE
0.0000 mm

PMARKER 3
52.400000 G&GHz
“83415 §3

MARKER TO MAX
MARKER TO MINM

1 50.9%9000006H2

-0.165 dB

RIEN
2 53.7500006H2
’ @f ¥ -0.09%2 48
5p.0p00080 Mz 75.000000
Figure 3-15. Source Maich ] Directivity Test Waveform
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Chapter 4

360B VNA System
Troubleshooting

This chapter provides information and procedures for troubleshooting
the 360B analyzer unit and test sets. Troubleshooting information
and procedures for the 36088XX Signal Source are provided in Chap-
ter 10, ’

Recommended test equipment for troubleshooting is listed in Chapter
1, Table 1-8.

The 3608 VNA System uses messages to flag malfunctions and isolate
them to one or tmore 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 abnornalities that do oot 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 iables that begin on page 4-9 provide help in iso-
lating malfunctions to a replaceable subassembly. In cases where any
of several subassemblies could be causing the problem, troubleshoot-
ing is by way of subassembly replacement. The list of replacement
ftems is by order of most-likely to least-likely suspect.

4-1 intropDUCTION

4-2  T1ESTEQUIPMENT

4-3 ErROR MESSAGES

4~4  MALFUNCTIONS NOT
DISPLAYING ERROR
MESSAGES

4-5 TROUBLESHOOTING
TABLES

3608 MM

4-3




TROUBLESHOOTING
TABLES

360B VNA SYSTEM
TROUBLESHOOQOTING

Table 4.1. Error Codes Isolated to the 3608 VNA Unit (I of 8

Code Message Text Action
000 FIFQ RESET FAILURE RBeplace A12 PCB
o2 PROM CHECKSUM FAILURE #2 Replace A12 PCB
003 BATTERY BACKED RAM FAILURE Replace At2 PCB
004 EXTENDED MEMORY FAILURE Heplace A12 PCB
008 DYNAMIC RAM FAILURE #2 Replace A12 PCB
008 TIMER FAILURE #2 Replace A12 PCB
007 INTERRUPT CONTROLLER FAILURE #2 | Replace A12 PCB
oeB NUMERIC PROCESSOR FAILURE #2 Replace A12 PCB
009 FRONT PANEL INTERFACE FAILURE See Table 4-3
010 PRINTER INTERFACE FAILURE See Table 4-4
o1 GRAPHICS DISPLAY INTERFACE See Table 4§

FAILURE
012 GPIB INTERFACE FAILURE Replace A12 PCB
013 RESPONSE TIMEOUT #1 See Table 4-€
014 INTER-PROCESSOR See Table 4-8
COMMUNICATIONS FAILURE #1
Q15 RESPONSE TIMEGUT YO PROCESSOR | See Table 4-7
™8 INTER-PROCESSOR See Table 4-7
COMMUNICATIONS FAILURE HO
020 FIFO TO #2 FAILED RESET See Tabie 4-6
022 FIFG TO /O FARLED RESET See Tabie 4-8
023 PROM CHECKSUM FAILURE #1 Replace A13 PCH
024 DYNAMIC RAM FAILURE #1 Replace A13 PCB
Q25 TIMER FAILURE #1 Replace A13 PCB
026 INTERRUPT CONTROLLER FAILURE #1 | Replace A13 PCB
027 DISK DRIVE CONTROLLER FAILURE Replace A13 PCB
4-4 3608 MM




360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES
Table 4-1. Error Codes Isolated to the 3608 VNA Unit (2 of 8)
Code Mossage Text Action
028 DISK DRIVE FAILURE See Table 4-8
029 NUMERIC PROCESSOR FAILURE #1 Reptace A13 PCB
031 DISK DRIVE NOT READY FOR TEST Sea Table 4-10
040 PROM CHECKSUM FAILURE /O Replace A1t PCB
041 RAM FAILURE 1O Heplace A11 PCB
042 TIMERMNTERRUPT LOOPBACK Replace A11 PCB
FAILURE
043 GPIB INTERFACE FAILURE /O Replace A11 PCB
044 FIFQO FAILURE YO See Table 4-7
050 A1 COMMUNICATIONS FAILURE Replace A1 PCB
051 A2 COMMUNICATIONS FAILURE Replace A2 PCB
052 A3 COMMUNICATIONS FAILURE Replace A3 PCB
053 Ad COMMUNICATIONS FAILURE Replace A4 PCB
054 A5 COMMUNICATIONS FAILURE Replace AS PCB
055 A6 COMMUNICATIONS FAILURE Replace AGPCB
056 A10 COMMUNICATIONS FAILURE Heplace A10 PCB
057 8 BIT A} CONVEHATER FAILURE Replace A4 PCB
058 STEERING DAC FAILURE Replace A4 PCB
059 12 BIT A/D OR STEERING DAC Replace A4 PCB
FAWLURE
100 DISK DRIVE NOT READY See Table 4-10
101 PROGRAM DATA ERROR See Table 4-15
102 PROGRAM FILE MISSING See Table 4-15
103 DISK ERROR See Table 4-10
104 UNKNOWN DISK ERROR Heplace disk drive
3608 MM 4-5




TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table 4.1. Error Codes Isolated to the 3608 VNA Unit (3of 8)

Code Message Text Action
108 PROGRAM DATAERROR ON #2 See Table 4-16
114 PROGRAM ERROR See Table 4-10
18 PROCESSOHR COM ERROR See Table 4-10
3 DISK READ ERROR See Table 4-10
132 DISK WRITE ERROR See Table 4-10
134 BISK NOT READY See Table 4-10
170 PRINTER NOT READY See Table 4-4
171 PLOTTER NOT READY See Table 4-19
301 LOCK FAILURE ABCDE See Table 4-20
302 AD FAILURE Replace Ad PCB
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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES
Table 4-2, Error Codes Relating to System Unite Other Than 360B VNA
(1of2)
Code Message Text Action
Error Codes Related to the 360B VNA or Test Set
080 TEST SET NOT CONNECTED OR NOT Ses Table 4-11
WORKING
061 TEST SET CHAN A CAL PHASING See Table 4-12
FAILURE
082 TEST SET CHAN A CAL LEVEL FAILLIRE | Ses Table 4-12
063 TEST SET CHAN A GAIN FAILURE Ses Table 4-12
064 TEST SET CHAN A PHASE RANGING Bae Table 4-12
FAILURE
065 TEST SETCHANB CALLEVEL See Table 4-13
FAILURE
066 TEST SET CHAN B CAL PHASING See Table 4-13
FAILURE
067 TEST SET CHAN B GAIN FAILURE See Table 4-13
068 TEST SET CHAN B PHASE RANGING See Table 4-13
FAILURE
069 TEST SET REF CHAN CAL PHASING See Table 4-14
FAILURE
G70 TEST SET REF CHAN CAL LEVEL See Table 4-14
FAILURE
071 TEST SET REF CHAN GAIN FAILURE See Table 4-14
o72 TEST SET REF CHAN PHASE See Table 4-14
RANGING FAILURE
112 NOTEST SET Sex Table 4-18
301 LOCK FAILURE -BCDE See Table 4-21
301 LOCK FAILURE B-DE Bee Table 4-22
301 LOCK FAILURE --CDE See Tagle 4-23
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOQOTING

Table 4-3. Error Codes Reloting to System Units Other Than 360B VNA

20f2)
Code Message Text Action
Error Codes Helated to the 360B VNA or Source
110 SRC ID FAILURE See Table 4-17
301 LOCK FAILURE —DEF Ses Table 4-24
400 GPIB ERROR See Table 4-26
Error Codes Helated to the Test Set or Source
303 RF OVERLOAD See Table 4-25
Error Codes Related to the 3608 VNA System
301 LOCK FALURE --DE See 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
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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table 4-3. Troubleshoot 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. Replace 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

Table 4-4. Troubleshoot Error Message 010 or 170 (X of 1)

ERRCR MESSAGE 010 or 170

Step 1. Try a different printer.
QUESTION: Iserror message gone?
YES: Problem is cleared.

'NO: Go to next step.

Step 2.  Try a different printer cable.
QUESTION: Iserror message gone?
YES: Problem is cleared.
NO: Go to next step.
Step 3.  Replace the A12 PCB in the VNA (paragraph 5-25).
QUESTION: Error message gone?
YES: Problem is cleared.

NO: Call Custorner Service.
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360B VNA SYSTEM
TROUBLESHOOTING

TROUBLESHOOTING
TABLES

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

ERROR MESSAGE 011

Step 1.  Replace the A12 PCB in the VNA (paragraph 5-25).
QUESTION: Iserror message gone?
YES: Problem is cleared.
NO: Go to next, step.
Step 2. Replace the A13 PCB in the VNA (paragraph 5-25).
QUESTION: Iserror message gone?
YES: Problem is cleared.

NO: Call Customer Service.

360B MM
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Toble 4-6. Troubleshoot Error Messuge 013, 014 or 020 (1 of 1)

ERROR MESSAGE 013, 014, OR 020

Step 1. Replace the A13 PCB in the VNA (paragraph 5-25).
QUESTION: Iserror message gonei
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
TROUBLESHQOTING TABLES

Table 4-7. Troubleshoot Error Message 015, 016, or 044 (1 of 1)

ERROR MESSAGE 015, 016, OR 044

Step 1. Replace the A11 PCB in the VNA (paragraph 5-25).
QUESTION: Iserror message gonef
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 gonef
YES: Problem is cleared.
NG: Go to next step.
Step 3. Replace the A13 PCB in the VNA (paragraph 5-25).
o QUESTION: Iserror message gone?
YES: Problem is cleared.

NO: Call Customer Service.
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TROUBLESHOOTING
TABLES

360B VNA SYSTEM
TROUBLESHOOTING

Table 4-8. Troubleshoot Error Messoge 022 (1 of 1)

ERROR MESSAGE 022

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 A1l PCB in the VNA (paragraph 5-25).
QUESTION: Iserror messuge gone?
YES: Problem is cleared.

NO: Call Customer Service.
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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table 4-8. Troubleshoot Error Message 028 (1 of 1)

ERROR MESSAGE 028

Step 1. Turn the VNA off. Remove and reinstall the diskette, then turn the power back on.
QUESTION: Iserror message gone?
YES: Problem is cleared.
NO: Go to next step.
Step 2. Replace disk drive assembly (paragraph 5-26).
QUESTION: Iserror message gone?
YES: Problem is cleared.

NQ: Call Customer Service.
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table £-16. Troubleshoot Error Message 031, 100, 103, 114, 115, 131, 132, or 134 (1 of 2)

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: (3o to step 2.
NO: Go to step 6.
Step 2. Try another diskette,
QUESTION: s error message gone?
YES: Problem is cleared.
NO: Go o next step.
Step 8. Try replacing motherboard-to-drive cables P1 and P3.
QUESTION: [s error message gonef
YES: Problem is cleared.
NO: (o to next step.

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

| m—— [
| [
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3608 VNA SYSTEM TROUBLESHOOTING
TROUBLESHOQTING TABLES

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

QUESTION: Are voltages incorrect?

YES: Treubleshoot +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 3608B VNA SYSTEM
TABLES TROUBLESHOOTING

Tabie 4-11. Troubleshoot Error Message 080 (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 correctiv?
YES: Try & different cable, and ask next question.
QUESTION: Is error message gone?
YES: Problem is cleared.
NO:  Go to next step.
NOQ: Connect eable, and ask next question.
QUESTION: Is error message gone?
YES: Problem is cleared.
NO:  Goto next step.
Step 2. Replace the following items in the order shown. After each replacement, ask next question.

s AT PCB in Test Set (paragraph 6-12}
* Al6PCBin VNA (paragraph 5-25)

#» Control cable assembly in Test Set

* (Control cable assembly in VNA

QUESTION: 75 error message gone?
YES: Problem is cleared,

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

Table 4-12. Troubleshoot Error Message 061, 062, 063, or 064 (1 of 1)

ERROR MESSAGE 061, 062, 063, OR 064

Step I. Check that cable between SIGNAL connector on Test Set and VNA is properly connected.
QUESTION: Is signal cable correctly connected?
YES: Go to next step.
NO; Connect cable, and ask next question.
QUESTION: Iserror 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.

e SIGNAL cable between Test Set and VNA

e A7PCBin VNA (paragraph 5-25)

¢ A3T PCB in Test Set {paragraph 6-7)

+ Al0PCB in VNA (paragraph 5-25)

¢ ABTPCBin Test Set (paragraph 6§-9)

e A16 PCB in VNA {paragraph 5-25)

e 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: RBeplace next item, or call customer service after last item.
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TROUBLESHOOTING 3608 VNA SYSTEM
TABLES TROUBLESHOOTING

Table 4-13. Troubleshoot Error Message (065, 066, 067, or 068 (1 of 1}

Step 1.

Step 2.

ERROR MESSAGE 065, 066, 067, OR 068

Check that cable between SIGNAL connector on Test Set and VNA is properly connected.
QUESTION: s signal cable correctly connected?
YES: (Go to next step.

NO: Connect cable, and ask next question.

QUESTION: Is error message gone?
YES: Problem is cleared.

NO:  Gotonext step.
Replace the following items in the order shown. After each replacement, ask next question.

¢ SIGNAL cable between Test Set and VNA

e  ABPCBin VNA (paragraph 5-25)

¢ ALITPCBin Test Set (paragraph 6-7)

e Al10PCB in VNA (paragraph 5-25)

¢+ ABT PCB in Test Set (paragraph 6-3)

* Al6 PCB in VNA (paragraph 5-25)

* A4 PCB in VNA (paragraph 5-25)

¢ A5 PCB in VNA (paragraph 5-25)

®  AlST 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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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table 4-14. Troubleshoot Error Message 683, 070,071, or 072 (1 of 1)

ERROR MESSAGE 069, 070, 071, OR 072

Step 1.  Check thaf cable between SIGNAL conmector on Test Set and VNA is properly connected.
QUESTION: Is signal cable correctly connected?
YES: Go to next step.,

NG: Connect cable, and ask next question,

QUESTION: s error message gone?
YES: Problem is cleared.
NO:  Goto 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

e A9 PCB in VNA (paragraph 5-25)

* AT PCBin Test Set (paragraph 6-7)

* Al0PCB in VNA (paragraph 5-25)

o AT PCBin Test Set (paragraph 6-9)

e A16 PCBin VNA (paragraph 5-25)

* A4 PCB in VNA (paragraph 5-25)

o A5PCBin VNA (paragraph 5-25}

®  AI16T Power Divider Asgembly 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 4-15. Troubleshoot Error Message 101 or 102 (1 0f 1)

ERROR MESSAGE 101 OR 102

Step 1.  Check that diskette is installed in drive.
QUESTION: Is diskette installed?
YES; Go to next step,
NO: Install diskette.
Step 2. Try another diskette.
QUESBTION: Is error message gone?
YES: Problem is cleared.
NO: Replace disk drive assembly, and ask next question,
QUESTION: s error message gone?
YES: Problem is cleared.

NO: Call Customer Service,
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360B VNA SYSTEM
TROUBLESHOOTING

TROUBLESHOOTING

TABLES

Table 4-18. Troubleshoot Error Message 105 (1 of 2)

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: (o o next step.
Step 8. Try replacing motherboard-to-drive cables P1 and P3.
QUESTION: Iserror 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).
——— —
J | —
L i I
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Tabie 4-18, Troubleshoot Error Message 105 (2 of 2)

Step 5. 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
guestion.

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. o
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360B VNA SYSTEM
TROUBLESHOOTING

TROUBLESHOOTING
TABLES

Table 4-17. Troubleshoot Error Message 110 (1 of 2)

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 GPIB cable is connected to 360 system bus.
QUESTION: Is GPIB cuble connected?
YES: Go to next step.
NO: Connect cable.
Step 3. Try a different GPIB mterconnect cable.
QUESTION: Is error message gone?
YES: Replace cable .
NO: Go to next step.
Step 4. Check that GPIB address within UTILITY MENU key menu matches address for Signal Source on
rear panel,
QUESTION: Do addresses maich?
YES: Replace GPIB cable,
NG; Reconfigure address, and ask next question,
QUESTION: Is error message gone?
YES: Problem is cleared.
NO:  Goto next step.
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table 4-17. Troubleshoot Error Message 110 (20 2)

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: Iserror message gone?
YES: Problem is cleared.
NO: Replace A11 PCB in VNA (paragraph 5-25), and ask next question.
QUESTION: Is error message gonet
YES: Problem is cleared.

NO: Call Customer Service.
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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table 4-18. Troubleshoot Error Message 112 (1 of 1}

ERROR MESSAGE 112

Step 1. For 861X 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.
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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.

& AGT PCB in Test Set (paragraph 6-9)
s Al6 PCB in VNA (paragraph 5-25)
» Ali PCRB in VNA (paragraph 5-25)
¢ Control cable between Test Set and VNA
QUESTION: Igerror message gone?
YES: Problem is cleared,

NO: Call customer service,
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table 4-18. Troubleshoot Error Message 17X (Iof 1)

ERROR MESSAGE 171

Step 1. Check that GPIB cable is connected between the 360 SYSTEM BUS connector and the plotter.
QUESTION: Is cable connected.
YES: (o to next step.

NO: Conmnect cable.
Step 2. Check that plotter is on line; if not, turn it on.
QUESTION: s error message gone?
YES: Problem is cleared.
NO: {zo to next step.
Step 8. Check that GPIB address within UTILITY MENU key menu matches plotter address on rear panel.
QUESTION: Do addresses match?
YES: Replace A11 PCB in VNA (paragraph 5-25), and ask next question.
NO: Reconfigure address, and ask next question.
QUESTION: s error message gone?
YES: Problem is cleared.

NO: Call Customer Service.
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360B VNA SYSTEM TROUBLESHQOTING
TROUBLESHOOTING TABLES

Table 420. Troubleshoot Error Message 301 ABCDE (1of 1)

ERROR MESSAGE 301 ABCDE.

Step 1. Check VNA serial number on rear panel.
QUESTION: Iz serial number 703015 or below?
YES: Go to next step,
NO: Replace 10 MHz oscillator assembly in VNA, and ask next question.
QUESTION: s error message gone?
YES: Problem is cleared.
NO:  Gotonexi step.
Step 2. Replace AS PCB in VNA (paragraph 5-25).
QUESTION: s error message gone?
YES: Problem is cleared.

NO: Call Customer Service.
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table 2-21. Troubleshoat Error Message 301 -BCDE (I of 1

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.

e ABT PCB in Test Set (paragraph 6-9)
¢  Al6PCB in VNA (paragraph 5-25;
® All1PCBin VNA (paragraph 5-25)

QUESTION: s 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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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table £22. Troubleshoot Error Message 301 -B-DE (1 of 1}

ERROR MESSAGE 301 -B-DE.

Step 1. Check that interconnect cables are seated and connectors have no damaged pins.
QUESTION: Arecables OK?
YES: (Go to next step.
NO; Connect cables and/or repair bent pins.
Step 2.  Adjust the AST 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.

e AST PCB in Test Set (paragraph 6-7)
¢ Al PCBin VNA (paragraph 5.25)
¢ Al6 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 call custormner service after last item.
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table 4-23. Troubleshoot Error Message 301 —CDE (1 of 1)

Step 1.

Step 2,

Step 3.

ERROR MESSAGE 301 —CDE.

Check that interconnect cables are seated and connectors have no damaged pins.
QUESTION: .Arecables OK?
YES: Go to next step.

NO: Connect cables and/or repafr hent pins.
Adjust the A4T PCB in the Test Set (paragraph 3-11), then ask next question.
QUESTION: Is error messoge gone?

YES: Problem is cleared.

NG: Go to next step.

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

o A4T PCB in Test Set (paragraph 6-7)
* A2 PCB in VNA (paragraph 5-25}

* Al8 PCB in VNA (paragraph 5-25)

®  A6TPCB in Test Set (paragraph 6-9)
*  All PCBin VNA (paragraph 5-25)

QUESTION: Is error message gone?
YES: Problem is cleared.

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

4-32

3606 MM




360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Tuble £-24. Troubleshoot Error Messoge 301 —DE [DEF (1 of 6)

ERROR MESSAGE 301 —DE/DEF

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

e If failure accurs in both directions, go to next step.
s If failure occurs only in forward direction, go to step 3.
« If failure occurs only in reverse direction, go to step 6.

Step 2. Determine the frequency band in which the failure cccurs. Observe the sweeping indicator (helow).

MENU
DATA DISFLAY AREA AREA
Sweep Indicator Marker

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?
NOQ: 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.

*  A4T PCB in Test Bet (paragmaph 6-7)
® A2 PCEin 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 YIG bands?
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TROUBLESHOOTING

Tuble £24. Troubleshoot Error Messege 301 —DE[DEF (2 of 6)

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. If it does, the problem is
cleared. If it does not, call Customer Service.

L]

A8 PCB in VNA (paragraph 5-25)

Al6 PCB in VNA (paragraph 5-25)

A24T Source Lock/LRL module in Test Set (paragraph 6-20)
ABT PCB in Test Set (paragraph 6-8)

A18T Transfer Switch in Test Set (paragraph 6-14)
Al11PCB in VNA (paragraph 5-25)

QUESTION  Does systemn fail befiwveen 40 and 270 MHz, 600 and 1000 MHz, 40 and 65 GHz, in
only certain oscillator bands, and /or in all four Y1 bands?

NO: Go to next question

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

guestion

QUESTION: s the cutput power correct?

NO: Troubleshoot the Signal Seurce {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. If it does not, call Customer Service.

*

»

ABT PCB in Test Set (paragraph 6-7)
Al PCB in VNA {(paragraph 5-25)
AST PCB in Test Set (paragraph 6-9)
All PCB in VNA (paragraph 5-25)
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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Tuble 4-24. Troubleshoot Error Message 301 —DE/DEF (3 of 6)

QUESTION
NO:

YES:

QUESTION

YES:

NO:

*  A16T Power Divider PCB in Test Set (paragraph 6-19)
* A6T PCB in Test Set

Does system only fail between 40 and 65 GHz?
Go to next question,

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

QUESTION: Is the ouiput power correct?
NO:; Troubleshoot the Signal Source {paragraph 10-3).
YES: ZReplace the items below in the order listed. Check whether error mes-

sage goes away after each replacement. If it does, the problem is
cleared. If it 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 Test Set (paragraph 6-9)

Does systermn anly fail in certain oscillator bands?

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

Call Customer Service.

3608 MM
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TROUBLESHOOTING 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Tuble 4.24. Troubleshoot Error Messoge 301 —DE jDEF {4 of 6}

Step 3. Determine frequency where failure occurs.
QUESTION: Does failure only ovcur 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

¢ A6TPCB in Test Set {paragraph 6-9)

*  A13T Transfor Switch in Test Set (paragraph 6-14)

*  A4TPCB in Test Set (paragraph 6-7)

+«  A10T Charmel A Buffer Amplifier in Test Set (paragraph 6-16)

s A2T PCB in Test Set {(paragraph 6-7)

®  A24T Source Lock/LRL module in Test Set {paragraph 6-20)

s AZ27TPCB in Test Set (paragraph 6-10)

s A28T Secondary Channel A A13T Transfer Switch in Test Set (paragraph 6-14)
s  A30T Channel ATripler Assembly in Test Set (paragraph 6-15)
s Ribbon Cable between A27T PCB and Motherboard in Test Set
* Motherboard in Test Set

QUESTION: Iserror message gone?
YES: Problem is cleared.
NO: EReplace next item, or call customer service after last item.

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

o ABT PCB in Test Set (paragraph 6-9)

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

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

» A31T Channel B Tripler in Test Set (paragraph 6-15)

« Ribbon Cable between A27T PCB and Motherboard in Test Set
» Motherboard in Test Set
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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table 4.24. Troubleshoot Error Message 301 ~-DEDEF (5 of 6)

QUESTION: Is error message gone?
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 ccour betweern 40 and 65 GHz?
YES: Go to step 8.
NO: Go to next step.
Step 7. Replace the items below in the order listed. Ask next question after each replacement.

¢ Control cable between Test Set and VNA

s A6T PCB in Test Set (paragraph §-9)

e Al13T Transfer Switch in Test Set {paragraph 6-14}

e A4T PCB in Test Set {paragraph 6-7)

s  AST Channel B Buffer Amplifier in Test Set {paragraph 6-16)

o AZ4T Source Lock/LRL module in Test Set (paragraph 6-20)

*  A2TT PCE in Test Set (paragraph 6-10)

s  A297T Secondary Channel B Transfer Switch in Test Set (paragraph 6-14}
* A31T Channel B Tripler Assembly in Test Set (paragraph 6-15)
» Ribbon Cable between A27T PCB and Motherboard in Test Set
® Motherboard in Test Set

QUESTION: Iz error message gone?
YES: Problem is cleared.

NG: Replace next item, or call customer service after last item.
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TROUBLESHOOTING 360B VNA SYSTEM

TABLES

TROUBLESHOOTING

B

Table 4-24. Troubleshoot Error Message 301 ——DE | DEF 8 of 6)

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

*

L

ABT PCB in Test Set (paragraph §-9)

AZ27T PCB in Test Set (paragraph 6-10)

AZ29T Secondary Channel B Transfer Switch in Test Set (paragraph 6-14)
A31T Channel B Tripler Asserobly 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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360B VNA SYSTEM TROUBLESHOOTING
TROUBLESHOOTING TABLES

Table 4-25. Troubleshoot Error Message 303 (1 of 1)

ERROR MESSAGE 303

Step 1. 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: (o 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 AST PCB in the Test Set {(paragraph 6-8).
NO: Go to next question,
QUESTION: Does error message only occur in Test B channel?
YES: Replace the A1T PCB in the Test Set (paragraph 8-7),
NO: Goto next question.
QUESTION: Does error message only occur in Reference channel?
YES: Replace the A2T PCB in the Test Set (paragraph 6-7).

NO: Call Customer Servite.
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TROUBLESHOOTING ‘ 360B VNA SYSTEM
TABLES TROUBLESHOOTING

Table 4-26. Troubleshoot Error Message 400 (1 of 1)

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 Seurce.

Step 2. Check that GPIB address within UTILITY MENU key menu maiches source address on rear panel.
QUESTION: Do addresses match?
YES: Replace GPIB cable.
NO; Reconfigure address, and ask next guestion.
QUESTION: Is error messoge gone?
YES: Problem is cleared.
NO:  Go to next step.
Step 8. Check that plotter has paper loaded.
QUESTION: Is paper loaded?
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 Source (paragraph 10-25)
¢ Al16 PCBin VNA (paragraph 5-25)

QUESTION: Is error message gonet
YES: Problem is cleared.

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

Table 4-27. Monitor Problems (1of 1}

Step 1.

Step 2.

MONITOR PROBLEMS

Replace the items below in the order listed. Agk next question after each replacement.

* Al2PCBin VNA (paragraph 5-25)
* A1l PCBin VNA (paragraph 5-25)
e Al4 PCB in VNA (paragraph 5-25)

QUESTION: Is error message gone?
YES: Problem cleared.
NO: Replace next item, or replace monitor after last item.
Replace the items below in the order listed. After each replacement, agk next question.

e A15 PCB in VNA (paragraph 5-25}
» AJ8PCB 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 1)

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 tonext 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: (o to next step.
Step 3. Replace the items below in the order listed. After each replacement, ask next question.

s  A7TTPCB in Test Set (paragraph 6-10)
s AGT 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£:28. Siep Attenuator Problems (1 of 1}

STEP ATTENUATOR PROBLEMS

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

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

*  A20T, A21, or A22T (as applicable) Step Attenuator in Test Set (paragraph 6-12)
QUESTION: s 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 36358 Test Set When Port 2 Module is ¢ 3641 (1of 1)

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

ERROR MESSAGE 301 —DE

A20T RF Input Amplifier in Test Set (paragraph 6-22)

A9T Transfer Switch in Test Set (paragraph 6-14)

AST PCB in Test Set (paragraph 6-3)

A5T PCB in Test Set (paragraph 6-8)

AZ1T Port 1 L.O. Amplifier in Test Set (paragraph 6-24)
AT L.Q. 1 Power Splitter in Test Set (paragraph 6-25)
A24T Source Lock/LRL module in Test SBet (paragraph 6-20)

QUESTION: Is error message gonef

YES: Problem is cleared.

NO:

Replace next item, or call customer service after last item.
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Table 4-31. Error Message 381 —DE for System With Model 36358 Test Set When Port 2 Module isa 3640 (10f 2)

ERROR MESSAGE 301 —DE

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

e If failure oceurs in both directions, go to next step,
¢ If failure occurs in only one direction, go to step 8.

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

s AZ0T RF Input Amplifier in Test Set (paragraph 6-22)

¢ AT Transfer Switch in Test Set (paragraph 6-14)

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

# AS5T PCB in Test Set (paragraph 6-7)

¢ AIl1TL.O. 1 Power Splitter in Test Set (paragraph 6-24)

*  A24T Source Lock/LRL module in Test Set {paragraph 6-20)

QUESTION: Iserror message gone?
YES: Problem is cleared.
NO: Replace next item, or call customer service after last item.
Step 8. Swap Port 1 and Port 2 3643B Modules,
QUESTION: Is error message gone?
YES: Problem is cleared.
NO: Go to next question.
QUESTION: Does foilure occur in the opposite direction?
YES: Replace defective module.

NO: Go tonext step.
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Table £-31. Error Message 361 — DE for System With Model 36358 Test Set When FPort 2 Module is ¢ 3640 (2 of 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)

A8T PCB in Test Set (paragraph 6-9)

AST PCB in Test Set {paragraph 6-7)

A11T L.O. 1 Power Splitter in Test Set (paragraph 6-25)
AZ24T 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 eustomer service after Jast item.
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SUBASSEMBLIES

Chapter 5
360B VNA
Information

This chapier describes the Model 360B Vector Network Analyzer
{(VNA). The information is organized as follows:

01 VNA Description. Provides an overall description and a block
diagram of the VNA.

L1 Assembly Descriptions. Provides descriptions and block diagrams for
the VNA major printed drcuit boards (PCBs).

1 Remaove and Replace. Provides removal and replacement procedures
for the major assemblies.

WILTRON maintains a module exchange program for selected VNA
modules. If a malfunction oceurs in one of these modules, it can be ex-
changed. Upon request and typically within 24 hours, WILTRON or an
Anritsw/Wiltron 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 of exchangeable subassemblies is provided in Chapter 1,
Table 1.2,

360B MM
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5-3 vnapescrieTiON

The 360B VNA unit provides the contrel 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
systemn (GPIB) bus. A large color screen displays test parameters, sys-
tem status information, and measurement data. The VINA 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 black 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 reference chan-
nels and it supplies RF out to the DUT for forward or reverse measure-
ments,

In the forward direction the A13T 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 of Ta/Ra. This is the basic forward reflection S-parameter, S11.
The power that exits Port 1 passes through the DUT and into Port 2;
there it is coupled into the Samplers as Tg. The signal-level relation-
ship of Te/Ra is the basic forward transmission S-parameter, Sg1.
Similarly, when A13T is in the reverse position, the microwave energy
pasgses to Port 2 and sets up signal-level relationships that go on to
define S12 (Te/Rp) and S22 (TA/RB), which are the reverse reflection
and transmission terms.

The signals Ra, Bp, T4, and Tr 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 {0 a lower frequency in this and succeeding
frequency conversions, all magnitude and phase relationships of the
input signals remain they were at the carrier frequency. The A24
Source Lock/LRL module multiplexes the Test A and Reference A/B sig-
nals to the channel amplifiers and source lock PCB in the VNA. The
Test B signal goes directly to the A1T channel amplifier.

At the output of the three ¢channel amplifiers, the signal is down con-
verted a third time to 83-1/3 kHz and applied to the A7, AZ, and A9
PCBs in the VNA. Here, in the A7 - A9 PCB “Syne Det,” the

83-1/3 kHz signals are converted to de real and imaginary components.
The sample-and-hold and multiplexer circuits in the PCBs route these
sigmals to the A/} converter for conversion to digital signals.

5-4
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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. To reconstruct the S-parameter, the digital processing section
computes the appropriate signal ratios.

The digital processing section consists of three 8088-based microproces-
sor gystems:

0O Human Interface/Display Processor (Main #2)
O Vector Processor {Main #1)
o I/O Processor

IO Processor  The I/O processor controls the signal source and plot-
ter via a dedicated GPIR. 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
AD converter.

Yector Proves- The vector processor processes data received from

sor (Main 81}  the I/O processor via FIFO (first-in, first-out)
registers. This includes the ratioing of the transmis-
sion/reflection variables to calculate the 8-
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- The human interface processor controls the interac-

face Proces- tion with the front panel, the external GPIB, and the

sor {(Main #2)  parallel printer. It gives commmand and pixel address-
ing to the graphics control processor to create the
various display functions and menus. Additionally, it
is responsible for controlling the calibration sequenc-
ing, data formatting, frequency selection coordinate
conversion, and scaling.

Graphics The graphics control processor receives commands
Contrel and data from the human interface processor. It for-
Processor mats the data it receives. And it outputs the display

information to the color monitor,
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A16 Test Set /0 PCB Assy.
£14 Power Supply Contro! PCB Assy.

A15 Power Supply Converter PCB Assy,

A13 Main 1 Processor PCB Assy.
\ A12 Main 2 Processor PCE Assy.
: A11 YO VGA Processor PCB Assy.

A14 Blanking/Sync. POE Asgy.
A€ Source Lock POB Assy.

A18 Power Supply Motherboard

Color Display
VGA Assy.

_ \ L.Q. 2 Phase Lock PCE Assy.
/// A8 Bync, Detector R POB Assy.

A% 10 MMz Referorce PCE Assy,

SB0E Front Pang! .
{includes Disk m)

AB Bync. Detector B PCB Asgy,

A7 Sync. Detector A

PCB Assy. / A4 A/D Converter PCB Assy.
¢
A3 cﬁ‘é%’dﬁégj ATL.O. 1 Phase Lock PGB Assy.

Figure 5-1 360B VNA Assembly Locations
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A11L0O1PHASE LOCK

360B VNA

PCB CIRCUIT DESCRIPTION INFORMATION

5-4 A1LO1PHASE LOCK PCB
CIRCUIT DESCRIPTION

The Al Phase Lock PCB (Figure 5-3)is the phase-lock circuit for the
first local oscillator (L.O1), which is located on the A5T board in the
test set.

The input signal from the LO1 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 (§). The
phase/frequency comparator compares this signal with a reference fre-
quency of 500 kHz. A divide by 20 divider (+20) divides a 10 MHz refer-
ence signal to derive the 500 kHz. A summing amplifier (T) sets the
gain of the phase/frequency detector. The summing amplifier compares
a de reference voltage with the level of the Vo DET signal. The V¢ DET
level is proportional to the frequency of the LOY signal.

A second output from the phase/frequency detector goes to a lock detec-
tor. The lock detector informs the 1/0 processor whether or not phase-
fock has occurred.

If the frequency of LO1 is too low, & negative signal passes to the loop
filter, this causes 2 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 circuid determines if the input LO signal is of ade-
quate amplitude. The level detector then provides a status bit to the
/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 thig line, if it senses a low signal, it displays a 301: LOCK
FATLURE error message. It also sends a message to the Main 1 Proces.
gor and uses the most recent valid data.
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360B VNA A1 LO 1 PHASE LOCK
INFORMATION PCB CIRCUIT DESCRIPTION

V ¢ DETECT 2 +V
..._—___-..—--—’ ‘m.....___...._..

VTO
1IN
i . 10 MHz
Oty =M +20 [*——30) BEFERENCE IN
FREQUENCY/PHASE
DETECTOR LOCK LEVEL >
DETECTOR | TO VO PROCESSOR
53 Mz
NOTCH 1o vyTO #1
FLTER  EREQUENCY
— \/ CONTROL
» DETECTOR

LEVEL
TO VO PROCESSOR

Figure 5-3. A1 L0 1 Phase Lock PCB Block Diagram
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A2 LO 2 PHASE LOCK 360B VNA

PCB CIRCUIT DESCRIPTION INFORMATION

5-5 210 2PHASE LOCK The A1 PCB and the A2 PCB are operationally similar. The only func-
PCB CIRCUIT tional difference is the ability to disable the phase lock circuit when
DESCRIPTION using a synthesizer. When the 360 powers up, it checks to see if a syn-

thesizer is installed. If so, the AZPCB phase lock is disabled. When the
A2 PCB is disabled, the A6 Source Lock PCB phase-locks the syn-
thesizer.

The A2 LG 2 Fhase Lock PCB (Figure 5-4) is the phase lock circuit for
the second local oscilator (LO2} located on the A4T PCB in the test set.
This circuit phase locks the 1LOZ2 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 phaseffrequency comparator (¢). 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 (3) sets the gain of the fre-
guency/phase detector. The summing amplifier compares a de refer-
ence voltage with the level of the V¢ DET signal. The V¢ DET is propor-
tional to the frequency of the LOZ signal.

A second output from the phase/frequency detector goes $o a lock detec-
tor. The lock detector informs the I/O processor whether or not phase-
lock is established.

If the frequency of 102 is too low, 2 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, 2 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 +K divider

A Level Detector circuit determines if the input LO signal is of ade-
quate amplitude. The level detector then provides a status hit to the
I/Q processor indicating if the level is adeguate or not.

The LOCK and LEVEL signals drive the STATUS line. If either of
these signals are Iow the status sutput is sef low. The /O processor
monitors this line, if it sense a low signal, it displays a 301: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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360B VNA A2 LO 2 PHASE LOCK
INFORMATION PCB CIRCUIT DESCRIPTION

PHASE DETECTOR GAIN
CONSTANT INPUT > j :

+ ¥
V1O .
21N
N . 10 Mz
Cf * +M '( ¢ 20 < :j" REFERENCE IN
LOCK LEVEL N
DETECTOR TO 0 PROCESSOR -
50 kHz.
HNOTCH
FILTER
LEVEL \/ —.__, Jovioz
DETECTOR FREQUENCY
ra CONTROL
[FROM SOURCE LOCK (A8} ;
LEVEL N
TO VO PROCESSOR o

Figure 54. A2 LO 2 Phase Lock PCB Block Diagram
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A3 CAL/3rd LO PCB
CIRCUIT DESCRIPTION

360B VNA
INFORMATION

5-6 A3 CAL/3rd LO PCB The A3 CAL/3rd LO PCE (Figure 5-5) has two modes of operation. One
CIRCUIT DESCRIPTION is the CAL mode, the other is the L.O3 mode.

LO3 Maode

CAL Mode

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 A3 PCE. 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 o the phase difference between
the LO3 signal and the reference signal. The
error amplifier then controls the input to the
9.38 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 cireuit 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
IO processor.

In CAL mode the divide-by-120 divider (~120)
divides the 10 MHz reference signal. This produces
an 83 13 kHz output. The IO 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 eireuit is input to the 8-bit D/A
eonverter. The output of the D/A converter is the ap-
proximation of an 83 1/3 kHz sinewave. The 100 kHz
lowpass flter filters out the sidebands that the D/A
converter generates. The 88 13 kHz sinusoidal sig-
nal is then applied to the IF amplifiers during CAL
mode.

5-12
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360B VNA A3 CAL/3rd LO PCB
INFORMATION CIRCUIT DESCRIPTION
LOCK TO I/O PROCESSOR
10 MHz DETECTOR 2.333 MHz OK
REFERENGE
INPUT
O] 515 e +14

23333 MHz
o
¢ BYTE FROM 3 MHz
VO PROCESSOR LOWERASS
FILTER
LO & 7 \LO/CAL
] =120
CAL
IF SYNC ~, T
FROM A10 PCE SIN
LOOK UP' » ]
BOM
100 kiHz
LOWPASS
Figure 5-5. A3 CAL 3rd LO PCE Block Diagram
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A4 A/D CONVERTER PCB
CIRCUIT DESCRIPTION

360B VNA
INFORMATION

5-7 asamconvenTER PCB

CIRCUIT DESCRIPTION

The A4 A/D Converter PCB (Figure 5-6) has two modes of operation,
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
lpartin 916 The following paragraphs describe the circuit operation
in normal and cal modes.

Normal
Mode

Input signals are multiplexzed into the AD cirenit by
an analog multiplexer, Six of these signals are vol-
tapges corresponding to the real and imaginary com-
ponents of the Test A, Test B, and Reference
channels. The other three are used during the
calibration cycle.

Two A/D converters combine to provide 19 bits of
resolution. An 8-bit D/A converter, a summing
amplifier, and a successive approximation register
(8AR) combine to form an &bit A/D converter. This
A/D 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 §4-gain amplifier
amplifies this signal then passes it to a 12-bit A/D
for conversion into the least significant twelve bits.
The /O processor then reads these two digital words
and combines them info a single 19-bit word. The
most significant bit of the 12-bit word and the least
significant bit of the 8§-bit word overlap to guarantee
continuity. Hardware linearity is severely limited by
the + 14 LSB accuracy of the 8-bit D/A converter.
However, a software calibration algorithm measures
the nonlinearity and mathematically compensates.

The overall A/D cireuit has several functional modes.
These include:

1 Eight-bit conversion only (most significant
bytel.

0 Twelve- bit conversion only (least significant
byte).

) Eight- bit followed by twelve bit (full 19 bits).

5-14
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360B VNA A4 A/D CONVERTER PCB

INFORMATION CIRCUIT DESCRIPTION
TAr
?ﬁé,
TBr_
1B ".
R;, 16:1 12 BIT N2 OUTPUT
Ri’ ANALOG TQ #0 PROCESSOR
EXT, AD MUX X B4 12 BIYT AD
SUMMIN CONVERTER
3.3V REF AMP
+3, ! AMP & sC cC
OV HEF . J 12 BIT
12 BIT SXA’ ; 128I7
cC
B ar—»

: FLIP

o = : FLOP

) 80 CLR

12 BIT D/A "
CONVERTER a BIT D/A .\.—-'-—%)
(STEERING DAG) »
N1 TQ
- RGCE R
4 MULTIPLEXER M VoP 53S0
FROM
HO PROGESSOR CAL. INPUT
. Figure 5-6. A4 A]/D Converter PCB Block Diagram
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A4 A/D CONVERTER PCB
CIRCUIT DESCRIPTION

360B VNA
INFORMATION

A/D Conirol
Signals

Cai Mode

The start conversion signal (8C) 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 8C signal to the appropriate A/D
converter and selects the appropriate CC signal. In
the full 19-bit conversion mode, SC starts the 8-bit
cenversion. The 8-bit CC signal triggers a delay of
10 ms, then triggers the start of the 12-bit A/D con-
version; 10 us later, the CC signal indicates that the
12-bit conversion is complete.

Once every 3 minutes the VNA performs a calibra-
tion cyele. During this cycle it measures and corrects
errors or drifts that occur in the system. Two calibra-
tions related to the A/D circuits are:

0 Measurement of the 8 hit D/A’s bit weights to
allow for software compensation of any non-
linear effects

0 Measurement of the voltage standards allow-
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 of its output
and the output of the 8-bit D/A within the acceptable
range of the 12-bit AD’s input.

The VMNA, using the /0 processor and 12-hit A/D
converter, measures the bit weights of the 8-bit DAC
using the following procedure:

0O Sets the 8 bit DAC to 2N-1,

0O Adjusts the steering DAC's output.

O Changes the 8 bit DAC’s output to 2N.

O Measures the bit-weight difference
[2N- (2N-1)]

O Compensates for the difference from ideal
using software correction algorithms. This algo-
rithm minimizes nonlinearities in the step
Gizes.
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360B VNA A4 AID CONVERTER PCB
INFORMATION CIRCUIT DESCRIPTION

The A/D linearity is dramatically improved using the above algorithm.
However, the performance of the 12 bit A/D limits the overall circuit’s
stability and accuracy. Temperature and aging affect the performance
of the 12 bit A/D converter. This can result in gain and offset errars. To
compensate for these errors, the 360B measures two reference voltages
as part of the calibration eycle, These two voltages provide information
that allows for software correction of the gain and offset errors.
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A5 10 MH=z REFERENCE PCB 360B VNA

CIRCUIT DESCRIPTION

INFORMATION

5-8 4510 MHz REFERENCE

PCB CIRCUIT
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 3608 VNA,

The presence defector monitors the EXT 10 MHz input. When the
praesence detector detects an external input signal, it sets a bit that
informs the I/0 processor of the 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 gignal.

The signal branches to two places, as shown below:

D PCBg that require the 10 MHz reference signal. These include:
Al A2, A3, A6, A7, AB, A9, and AlQ.

2 12 MHz lowpass filter. This circuit filters thel0 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 ANIled together to provide the I/Q processor
with a 10 MHz OK status bit,
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360B VNA Ab 10 MH=z REFERENCE PCB
INFORMATION CIRCUITDESCRIPTION
FROM TO YO PROCESSOR
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L—» TO 1O PROCESSOR
Figure 5-7. A5 10 MHz Reference PCB Block Diggram
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A6 SOURCE LOCK PCB 360B VNA
CIRCUIT DESCRIPTION INFORMATION

5-*9 A6 SOURCE LOCK PCB The A6 Source Lock PCB (Figure 5-8) provides source lock control. Its
CIRCUIT DESCRIPTION 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 signalsarein
phase, the lock detect circuit sets a bit that relates this fact to the /O
Processor.

The 9 MHz signal is also divided by 4. This results in 2 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 resulf of
mixing produces the sums and differences of the signals. The sums,
harmonics, and fundamental frequencies are filtered out of the lock
detect mixer’s output using a 3 MHz lowpass filter. When the frequen-
vies are both 2.25 MHz, the difference is 0 Hz, or de. The magnitude of
the dc is proportional to the phase difference between the signals.

Depending on the polarity input from the /O Processor, the dc is then

either inverted or not inverted. This level is then compared with a

threshold voltage (VTH). If the level is greater than the threshold volt- M
age, the output disables the search oscillator and signals the /O proces-

sor that the sweeper is phase-locked. If the level is not equal to the

threshold voltage, the search osdllator will increase or decrease the

level resulting in a change in the FM phase lock level provided to the

sweeper. This will change the pufput signal frequency. This process

repeats itself until the sweeper locks to the correct frequency and

phage.
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360B VNA A5 10 MHz REFERENCE PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 5-8. A8 Source Lock PCB Block Diagram

3608 MM 5-21




A7 SYNCDET “A” PCB

CIRCUIT DESCRIPTION

360B VNA
INFORMATION

5-10 Aa7svncpeT-a”pcB

CIRCUIT DESCRIPTION

The A7 Sync Det “A” PCB is a synchronous detector circuit. The I/O
processor sends a phase byte fo 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 mudtiplying D/A converters convert the cutputs of the sine and
cosine look-up ROMS to analog form. The multiplying I/A performs
two functions-—converting the digital signals to analog and producing
sums and differences of the 83 vz kHz signals.

Since the frequencies of the converted signals and the input from the
IF are both 83 1/8 kHz, the sum is 166.66 kHz and the difference is

0 Hz, or de. The harmonics are filtered out with 100 kHz lowpass fil-
ters.

The outputs of the filters represent the sine and cosine fonctions and

contain a de element that is proportional to the magnitude and phase
of the gignals.These dc¢ signals are then filtered out by the selection of
the various bandpass filters (10 kHz, 1 kHz, and 100 Hz).

The cutputs are buffered and applied fo 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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360B VNA A7 SYNCDET “A” PCB
INFORMATION CIRCUIT DESCRIPTION

10 MHz REFERENCE . BYTE FROM I/O PROCESSOR
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Figure §-9. A7 Sync Det “A” PCB Bilock Diagram
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A8 SYNC DET “B” PCB

CIRCUITDESCRIPTION

360B VNA
INFORMATION

5-11 assyncper-s pes

CIRCUIT DESCRIPTION

The 48 Sync Det “B” PCB (Figure 5-10) is a synchronous detector ¢ir-
cuit. The IO 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/A converters convert the
outputs of the gine and cosine look-up ROMS 1o analog form. The multi-
plying A/D performs two functions, which are converting the digital sig-
nals to analog form and producing sums and differences of the 83 1/3
kHz signals.

Bince the frequencies of the converted signals and the input from the
IF are both 83 1/3 kHz, the sum is 166.66 kHz and the difference is

0 Hz, or de. 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 dc 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 cireuit. The
cutput of this circuit represents the magnitude of the IF signal’s real
and imaginary components,
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360B VNA A8 SYNC DET “B” PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 5-10. A8 Syne Det “B” PCB Block Dingram
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A9 SYNC DET “R” PCB
CIRCUIT DESCRIPTION

360B VNA
INFORMATION

5-12 assyncpeT R PCB

CIRCUIT DESCRIPTION

The A9 Syne Det “R” PCB (Figure 5-11) is a synchronous detector ¢ir-
cuit. The /0 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/A converters convert the cutputs of the sine and
cosine look-up ROMS to analog form. The multiplying A/D performs
two functions, which are converting the digital signals to analog form
and producing sums and differences of the 83 1/3 kHz signals. Since
the frequencies of the converted signals and the input from the IF are
both 83 1/3 kHz, the sum iz 166.66 kHz and the difference is 0 Hz, or
de.

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
dec 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 of the sample and hold circuit represents the magnitude of the
IF signal’s real and imaginary components.
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360B VNA A9 SYNC DET “R” PCB
INFORMATION CIRCUIT DESCRIPTION
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o, Figure 5-11. A9 Syne Det "R® PCB Block Diagram
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A10 PS/IF PCB 360B VNA
CIRCUIT DESCRIPTION INFORMATION

5-13 awpsirece The A10 PS/IF PCB (Figure 5-12) is the external digital control board.
CIRCUIT DESCRIPTION  'This board has many functions including: :

0 Power supply synchronization

11 IF svnchronization

{0 Pulse catching of external digital control pulses
O Serial number identification

O 10V external voltage generation

The power supply synchronization consists of two circuits. A divide-by-
45 divider reduces the 10 MHz reference signal to the necessary

222 kFiz signal required for power supply synchronization. A presence
detector circuit informs the I/O processor that the 222 kHz signal is
present. '

Similarly, the IF synchronization cansists of two circuits. A divide-by-
120 divider reduces the 10 MHz reference signal frequency to the neces-
sary 83 vs kHz required for synchronization. A presence detector in-
forms the IO processor of the presence of this signal.

The pulse cateching circuit 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 proper polarity by the absolute value (ABS) circuit.

A Schimitt trigger cleans up the edges of this pulse. The pulse catching
circuit stores the pulse until the I/O processer has time to read it After
the pulse is read, the microprocessor tells the 10 processor if more
than one pulse has been received since the I/0 processor last read the
output of the catching circuit. This eliminates the need for synchroniza-
tion between the external pulse generator and the IO processor. Addi-
tionally it frees the 1/0 processor from having to constantly poil the ex-
ternal pulse input.

The mainframe serial number 1D 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
for 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 IVA converter
that converts a digital word from the 14) processor into the desired volt-
age level out.

5-28 360B MM




Py

360B VNA A10 PS/IF PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 512, AlQ FS./1F PCB Block Dicgram
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Al111/O PROCESSOR PCB 360B VNA
CIRCUIT DESCRIPTION INFORMATION

5-1 4 A1t YO PROCESSOR The All /O Processor PCB (Figure 5-13) controls the operation of the

PCB CIRCUIT signal source and plotter through a dedicated GPIB interface bus. It

DESCRIPTION controls the test set through a dedicated digital bus. This processor
also controls all analog cireuits and processes and corrects the data
from the A/D converter,

The VO processor is an 8088 microprocessor based system. It has

128 K bytes of on-board RAM. A UPD7210C GPIB bus controller IC
controls the talker, listener, and controller functions of the GPIB. This
IC combined with two bus transceiver ICs perform the necessary hand-
shaking and interface to the GPIB bus. Two FIFQOs interface to the A13
PCE processor. One FIFQ is responsible for storing data to be read
from the Al3 PCRE, the other stores data that is to be sent to the Al3
PCB. In addition to the 128 K bytes of on-board RAM, 192 K bytes of
RAM is dedicated as graphies memory. A UPD7220ADC graphics
processor controls the interface to the CRT, All inputs and outputs to
the VO processor are buffered, this includes interface to the following:

O Pixel Data to the CRT
0 Al2Data

0 Mainframe Data

O Test Set Control

£ 18 K bytes of EPROM for internal self-test and booting
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360B VNA A111/0 PROCESSOR PCB
INFORMATION CIRCUIT DESCRIPTION

_ GPiB
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Figure 5-13. A1l I/0 Processor PCB Block Diagram
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Al12 MAIN 2 PROCESSOR PCB 360B VNA

CIRCUIT DESCRIPTION

INFORMATION

5-15 anzmamz

PROCESSOR PCB
CIRCUIT DESCRIPTION

The Al2 Main 2 Processor PCB (Figure 5-14) is the human interface
processor. It is one of three microprocessor based circuits. The hurnan
interface processor controls the interaction with the front panel, the ex-
ternal GPIB bus, and the parailel printer. Additionally it gives com-
mands to the graphies 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 calenlations. This greatly improves speed and frees the 8088 for
other tasks.

The 8088 addresses 1024 K (1 M byte) of volatile RAM and 32 Kof hat-
tery-backed nonvolatile RAM. The interface to the GPIB is handled
through a UPD 7210C dedicated GPIB controller.

An 8254 programmable timer generates interrupts on 4 10-second in-
terval. This allows for update of a counter for real-time clock emula-
tion. The read and write FIFOs carry information between the proces-
sors on the All, Al2, and Al3 PCBs.

Data ean also be transferred to and from the A1l PCB (I/0 Processar)
using a buffer.

16 K bytes of EPROM are provided for self-test and boot-up.
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360B VNA A12 MAIN 2 PROCESSOR PCB

INFORMATION CIRCUIT DESCRIPTION
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Figure 5-14. A2 Muin 2 Processor PCB Block Diagram
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A13 MAIN 1 PROCESSOR PCB 360B VNA

CIRCUIT DESCRIPTION

INFORMATION

5-16 amzmaini

PROCESSOR PCB
CIRCUIT DESCRIPTION

The A13 Main 1 Processor PCB (Figure 5-15) is the vector processor. It
is also called the Main #1 processor. The vector processor processes
data received from the /O processor via the FIFO registers. This in-
cludes the raticing of the transmissionfreflection variables to calculate
the S-parameters and the necessary error correction and asccuracy en-
hancements.

The Main #1 Processor has an 8088 mieroprocessor that works in con-
junction with an 8087 numerie co-processor. An MC3201 floppy disk
controller chip interfaces to the 8.5 inch floppy disk drive. The system
has 512K of internal RAM. An 8259A generates interrupts for the disk
drive and timer. 18 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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360B VNA A13 MAIN 1 PROCESSOR PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 5-15. Al13 Main 1 Processor PCB Block Diagram
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Al14 POWER SUPPLY CONTROL PCB 360B VNA
CIRCWIT DESCRIPTION INFORMATION

5"1 7 A14 POWER SUPPLY The Al4 Power Supply Control PCB (Figure 5-18) controls the power
CONTROL PCB supply. It has the following functions:
CIRCUIT DESCRIPTION
O Controlling the regulation of the switching power supply

£l Over-voltage protection

0 Over-temperature protection

8 Over-wcurrent Protection

0 Line voltage level detection

0O Level translation for the video monitor

The controlling element is the pulse width modulator (PWM). The duty-
cyele of its output pulse directly controls output voltage. It has two out-
puts that drive the power FETs on the Al15 PCB. It has four inputs:

{1 111 kHz reference signal. This signal is derived from the 222 kHz
signal. A +2 ¢ircuit divides this signal in halfl

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 18VAC winding of the 60 Hz transformer. It provides
the PWM with the necessary startup valtage until the 18V de out-
put voltage stabilizes. The 18 Vac signal from the 60 Hz input
transformer is also sensed by the Hi-Low Line Detector, Thig
sends data to the I/O processor indicating the condition of the ac
line voltage.

0O V Conirol. This input controls the duty cyele of the PWM. The
duty cycle of the PWM controls the on and off time of the power
FETs on the Al15 PCB. This controls the output voltage of the
power supply regulator.

The loop amplifier has a 5.3 Vde 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 FWM gutput duty-cycle. The duty-
cycle change results in a change of the regulated output voltage,
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360B VNA Al14 POWER SUPPLY CONTROL PCB

INFORMATION CIRCUIT DESCRIPTION
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Figure 5-16. Ald Power Supply Control PCE Block Dicgram
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A15 POWER SUPPLY CONVERTER PCB 360B VNA

CIRCUIT DESCRIPTION

INFORMATION

5-18 a5 power suppLy

CONVERTER PCB
CIRCUIT DESCRIPTION

The Al5 Power Supply Converter PCB (Figure 5-17) is a de-to-de con-
verter that converts +185V from the AL8 PCB to a variety of filtered de
voltage levels. These filtered voltages are then regulated on the PCBs
that use them.

Two power MOSFETs drive the primary of transformer T1. 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 Al4 PCB turn the power MOSFETs on and off.

The secondary circuiis are typical power supply rectifier and filter cir-
cuits. Each of them use the appropriate taps off the secondary of T1.
The drive signals to the power MOSFETs are approximately 111 kHz.
This produces very high frequency, easily filtered ripple signals.

A thexrmistor is physically mounted on the heat sink of the power
MOSFETSs. This provides feedback to the over-temperature detector cir-
cuit on the Ald PCB. The over-temperature detector shuts the power
supply down when the temperature crosses a pre-defined threshold.

The PWM on Al4 PCB performs the shutdown of the signals driving
the power MOSFET5s. The functional block diagram illustrates the
waveforms at various points in the circuit,
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360B VNA | A15 POWER SUPPLY CONVERTER PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 5-17. AI5 Power Supply Converter PCB Block Dingram
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Al6 TESTSETI/O PCB 360B VNA
CIRCUIT DESCRIPTION INFORMATION

5-19 A16 TESTSETWOPCB  The A16 Test Set /O PCR {Figure 5-18) provides fused de voltages to
CIRCUIT DESCRIPTION  the test set, The AI8 PCB supplies the raw dc voltages to the Al6 PCB.

The voltage values are +8V, £18V, and +27V. 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 eircuits.

5'2 0 Al7 SYSTEM The AL7System Motherboard PCRB acts as a conduit between all of the
MOTHERBOARD PCB other PCBs in the system. Additionally it has circuitry that ensures
CIRCUIT DESCRIPTION  the proper power-up sequence of the 3.5 inch diskette drive.
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360B VNA A16 TESTSETI/O PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 5-18. Al Test Set IfO PCB Block Diagrom
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A18 POWER SUPPLY MOTHERBOARD PCB 360B VNA

CIRCUIT DESCRIPTION

INFORMATION

5-21 A18POWERSUPPLY  The Al8 Power Supply Motherhoard PCB (Figure 5-19) the following
MOTHERBOCARD PCB foncetions:

CIRCUIT DESCRIPTION
N

o o g n

]

Provides power supply bus and eonnectors for the power supply
PCBs.

Contains the rectifiers and filters for the +165 Vdc that hiases
the power MOSFETSs on the A15 PCB.

Provides the interface to the rear-panel line fuse.

Provides interface to the rear-panel 110/220V line voltage selector.
Provides the step-down 18V start-up transformer.

Provides EMI filtering.

Regulates the moniter voltage from the A15 PC.
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A18 POWER SUPPLY MOTHERBOARD PCB

3608 VNA
INFORMATION CIRCUIT DESCRIPTION
LINE
FUSE
(FRONT PANEL) .5 1 (REAR PANEL)
POWER |REAR
110/220 VAC SWITCH |PANEL]
G " ] 1107220 - RECTIFIER ™ > G5V os
EMI AND EMI TO SWITCHING
G”T FILTER sE"EgTOﬁ * Howpineg | |FuTER GND  pers a15 PCB
G "~ 110 220 |~ CAPACITOR ¥ -185V
o /J7 | START UF
! TRANSFORMER > 18 VAC
:}f .
L V.
MONITOR
& +12V MONO
+15Y | REGULATOR +24V COLOR
TO INTERNAL
MONITOR

Figure 5-19. AlBPower Supply Motherboard PCB Block Diagram
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A19 FRONT PANEL, MAIN, PCB 360B VNA

CIRCUIT DESCRIPTION INFORMATION
5"22 AT8 FRONT PANEL, The A1% 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 coming to and from the front panel interfaces to the
A20 PCB.
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360B VNA A19 FRONT PANEL, MAIN, PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 5-20. Al9 Front Panei, Main, PCB Block Dicgram
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A20 FRONT PANEL CONTROL PCB 360B VNA

CIRCUITDESCRIPTION INFORMATION
5-23  azo FrONT PANEL A20 Front Panel Control PCB (Figure 5-21) is the digital front-panel
CONTROL PCB control board. It contains all of the decode logic and key-scan circuitry

CIRCUIT DESCRIPTION  for the front panel switches and the digital rotary knob.

Additionally it contains the necessary drivers and buffers for the
beeper as well as ali of the front-panel LEDs.

An Intel 8279 acts as a key-scan decoder to decode the front-panel
switches,
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360B VNA
INFORMATION

A20 FRONT PANEL CONTROL PCB
CIRCUIT DESCRIPTION
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Figure 5-21. A20 Front Panel Control PCB Block Diegram
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3608 VNA REMOVE AND REPLACE

INFORMATION COVERS
5*".24 REMOVE AND This paragraph provides instruetions for removing top, bottom, and
REPLACE COVERS side covers. To replace covers, reverse the removal process.
Procedure Top and Bottom Covers

Step 1.  On rear panel, loosen screws and remove
the feet from the four corners.

Step 2,  Slide the top and hottom covers toward
the rear and remove.

Side Covers
Step 1. Remove top and botiom 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 360B VNA

PRINTED CIRCUIT BOARDS INFORMATION

5""2 5 REMOVE AND This paragraph provides instructions for removing and replacing
REPLACE PRINTED printed circuit beards (PCBs). To replace PCBs, reverse the removal
CIRCUIT BOARDS process, Refer to Figure 5-1, on page 5-8, for PCB locations,

Preliminary Remove top cover (paragraph 5-24).
Procedure Al thru A10 PCEs

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.

CAUTION
All of the PCBs contain static- All thru Al13, and A21 PCBs
sensitive components. Refer to . . .
Figure 1-2, page 1-10, for Step 1. Slide retaining clasp on each of eight
precautien,ary instruétiﬁns. cover latces toward center and remove
Failure to follow these instruc- cover.
tions may result in damsage to
the PC‘.B? & Step 2. Lift upon edge tabs and remove PCB

from motherboard connector.

Al14 PCE

Step 1. Unsnap retaining clip on A14P2 housing
and disconnect ribbon cable connector.

Step 2. Lift upon edge tabs and remove PCB
from motherboard connector.

Al5 PCB

Step 1. Remove 10 screws, lock washers, and flat-
washer, and remove cover.

Step 2. Lift up on edge tabs and remove PCB
from motherboard connector.

Als PCB

Lift up on edge tabs and remove PCB from mother-
board connector.
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360B VNA
INFORMATION

REMOVE AND REPLACE

FRONT PANEL AND DISK DRIVE ASSEMBLY

5-26 remove anp

'This paragraph provides instructions for removing and replacing the

REPLACE FRONT front panel and disk drive assembly. To replace the assembly, reverse
PANEL AND DISK the removal process.
DRIVE ASSEMBLY
Preliminary Remove top, bottom, and side covers {(paragraph 3-
245,
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 8. 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.
Btep 5. Slide the front panel out from the front.
FRONT CASTING 8
2PLCS,
3608 MM 5-51




REMOVE AND REPLACE 360B VNA

COLOR DISPLAY VGA ASSEMBLY INFORMATION
5‘2 7 REMOVE AND This paragraph provides instructions for removing and replacing the
REPLACE CQOLOR color display VGA assembly. To replace the assembly, reverse the
DISPLAY VGA removal process.
ASSEMBLY
Preliminary Remaove top, bottorm, and side covers {paragraph 5-
24).
Procedure Step 1. Remove the following connectors from the
eolor display housing and PCB mounted
on its rear.

00 3 ea ribbon cable connectors from PCB.

0O 1 ea 4-pin molex connector from right
gide of housing.

O 1ea 2-pin molex connector from left
side of housing.

O 1 ealine-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
36 XXA Test Sets,
General Information

This chapter provides general information for the test sets. It alsoin-
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 Anritsw/Wiltron Service Center will ship an exchange module,
The customer has 30 days in which to return the defective item. All ex-
change parts are warranied 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
CIRCUIT DESCRIPTION

36XXA TEST SETS
GENERAL INFORMATION

6-3 oveRALL CIRCUIT
DESCRIPTION

An overall functional deseription of the test set is given below. This
description is organized into a general deseription of the test set and
operation of the test set within the system.

General

System
Operation

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

0 Stimulus signal ronting 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
automatice 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,
Y, 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 systern’s internal 10 MHz oscillator
for maximum attainable frequency accuracy.

In the test set, the stimulus sigoal is sent to the
DUT through one of the test set test ports (Port 1 or
Port 2). When there is any impedance mismateh 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 ontput port - the portion of the stirnulus
signal that travels through the DUT goes to the
second test port for measurement,

6-4
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36X XA TEST SETS
GENERAL INFORMATION

OVERALL
CIRCUIT DESCRIPTION

In addition to stimulus-signal routing from the sig-
nal source to the DUT, the test set also serves as the
front end of the VINA 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 Test Channels A and
B.

Heterodyne frequency conversion is used to improve
upon the inherent limitations in broadband diode
detectors. It also provides significant improvement
in dynamic range, harmonic rejection, and sen-
gitivity.

Each of the 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, oniy the frequency is
changed. The IF signals go to selection switches in
the test set, These switches determine the following:

0 Which signals are sent to the test set IF
amplifiers and then on to the synchronous
detectors of the VNA.

1 Which reference signal will be used for phase-
locking the system signal source.

The VNA source lock circuitry compares the selected
reference signal frequency 2nd phase to that of a sig-
nal derived from the 10 MHz crystal oscillator in the
VNA. If the system is not properly phase-locked, a
correciion voltage is generated that drives the

FM @ LOCK input to the system signal source. This
signal forces the source to lock to the correct frequen-
¢y 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 firmware
coupled with downloadable software — manipulate
this digital data according to theoretical modelling

3608 MM
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OVERALL 36X XA TEST SETS
CIRCUIT DESCRIPTION GENERAL INFORMATION

techniques. Short-term system errors are normal-
ized and digital compensation is generated and ap-
phied. The resultant S-parameter data that
characterizes the DUT is then

[1 presented on the VNA color 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  1eSTSET SIGNAL
DESCRIPTIONS

All test sets use the same signal designations. The following 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 §) — while reading the following
discussion.

The test sets have two front panel ports 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 port 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 sigmal 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 of the inci-
dent, reflected, and transmitied signals at Ports 1 and 2 results in four
IF signals. They are defined as:

0O 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.

1 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 signial from the
DUT to PORT 1.

1 Rs (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 Ts (Test, Channel B) — in the forward measurement mode, this
signal contains information about the transmitted signal from
the DUT fo 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 maintain these channel definitions as they are
down-converted to the second IF while passing through the A8T and
Al0T Buffer Amplifiers. Before processing by the A1T, A2T, and A3T IF
Amplifiers, the desired relationship of Channels A, B, and B is estab-
lished by the selection switches in the A24T Source Lock/Reference
Select assembly, as is the choice of source lock signal.

3608 MM
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TEST SET SIGNAL
DESCRIPTION

36XXA TEST SETS
GENERAL INFORMATION

The VNA’s display menus are designed for use with all VNA {est 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 of multi-port devices. The VNA menus
for test ports are:

O a1 —normally equivalent to Ra {depending on the configuration
selected via menu control}

01 a2 — normally equivalent to Re (depending on the configuration
selected via menu control}

O b1~ normally equivalent to Ta (depending on the configuration
selected via menu control)

T bz — equivalent to Tg,

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 definitions and the VNA system
measurement channels in deriving the S-parameters. (Do not confuse
the four measurement channels with the four display channels, CH1
thru CH4, selected by the push buttons at the right of the VNA display.)

Table 6-1. S-parameter Definitions

S Parameter

Mulii-Port Bevice
Definition Ratio

Measurement
Definition

S11

b1
ar

Forward
Reflection

812

RIS

Heverse
Transmission

Sz1

218

Forward
Transmission

Szo

RIR

Reverse
Rellection
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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 subseguent paragraphs.

This paragraph provides instructions for removing top, bottom, and
side covers. To replace covers, reverse the removal process.

Procedure Top 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.

360B MM




REMOVE AND REPLACE
Al1T THRU A5T PCBS

36XXA TEST SETS
GENERAL INFORMATION

6-7 HEMOVE AND REPLACE
A1T THRU AST PCBS

CAUTION

All of the referenced PCBs con-
tain static-zensitive com-
ponents. Refer to Figure 1-2,
page 1-10, for precautionary
ingtructions. Failure to follow
these instructions may result
in damage to the PCB.

This paragraph describes how to remove the A1T thru AST PCBs. The
A1T thru A4T procedures are applicable for all models; the AST proce-
dure appiies to all except 3635B. To replace PCBs, reverse the removal
process.

NOTE
Refer to Figures 7-1, 7-2, 8-2, or 9-8 {as applicable) for com-
ponent locations.

Preliminary Remove all four system covers (paragraph 6-6).

Procedure Step 1. Loosen connector and remove attached
coaxial cables.

Step 2. Remove 14 screws and lockwashers from
outer edges of cover plate.

Step & Tug on cover plate handle to lift PCB
straight up and out.

NOTE
After replacing cables, torque con-
nectors to 8 inch-pounds.

6-10
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36XXA TEST SETS

REMOVE AND REPLACE

GENERAL INFORMATION AS5T PCB (3635B)

6-8 REMOVE AND REPLACE
AST PCB (3635B)

CAUTION

All of the referenced PCRBs con-
tain static-sensitive eom-
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
PCE on Model 3635B. To replace PCB, reverse the removal process.

NOTE
Refer to Figure 9-8 for PCB location,

Preliminary Remove the top cover (paragraph 6-6),

Procedure Step 1. Disconnect the three cable assemblies con-
nected o Jd1, J2, and J3.

Step 2. Remove 6 screws and pull PCB straight
up and out.

NOTE
* These screws are aceoessible
through the bottom of the instru-
ment — through holes in the
A23T Motherhoard.

+ After replacing cables, torque
connectors to 8 inch-pounds.

360B MM
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REMOVE AND REPLACE 36XXA TEST SETS
A6T PCB GENERAL INFORMATION

6’9 REMOVE AND REPLACE This paragraph describes how to remove the AST Power Distribution

AT PCB PCB. To replace PCB, reverse the removal process.
NOTE
CAUTION Refer to Figures 7-1, 7-2, 8-2, er 9-3 {as applicable] for com-
T— ponent locations.
The referenced PCB contains
static-sensitive components. Preliminary Remove the top cover {paragraph 8-6).
Refer to Figure 1-2, page 1-10,
for precautionary instructions. Procedure Step 1. Loosen thumbscrew, located in the middle-
Failure to follow these instrue- top of the PCB, by turning it counterclock-
tions may result in damage to wise.
the PCB.
Step 2.  Lift up on the the two edge iabs and pull
PCB straight up and out.
6*1 0 REMOQVE AND This paragraph describes how to remove the ATT Attenuator Driver
REPLACE A7T OR A27T PCB or A27T Amplifier Switch/Driver PCB on Model 362XA test sets.
PCE "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.

6-12 360B MM




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 sernby on the Model 3610A. To replace this asgembly, reverse the
COMPENSATION removal process.
CABLE ASSEMBLIES
NOTE

Refer to Figure 7-1 for assembly location.
Preliminary Romove the top cover (paragraph 6-6).

Procedure Step 1. Loosen four connectors, as described
below:

[1 Al4J2, connected to J2 on coupler,
L] Al1J2, connected to J2 on Sampler A
£ AX7J1, connected to rear panel.
[0 Al13J4, connected to transfer switch.
Step 2.  Remove two screws, lockwashers, and Bat
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-pounds.
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REMOVE AND REPLACE A20T THRU A22T
ATTENUATORS AND A18T/A19T BIAS TEES

36XXA TEST SETS
GENERAL INFORMATION

6-12 removeanp

REPLACE A20T THRU
A22T ATTENUATORS
AND A18T/AT9T BIAS
TEES

This paragraph describes how to remove the AZ0, A21, and A22 At-
tenutor assemblies and A18T and A19T Bias Tees on Model 362XA To
replace the attenuator(s), 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.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Loosen connectors and remove cables be-
tween attenuator input (or bias tee input}
and coupler/connector cutput.

Loosen connector and push cable back
from attenuator output connector.

Remove appropriate ribbon cable connec-
tor from A7J1, A7JZ, or A7J3.

Loosen connector and remove cables from
top of bius tee, if applicable.

Remove two screws, lockwashers, and flat
washers from bottom of bracket.

Lift attenuator and bracket straight up
and out,

If applicable, remove hias tee by loosening
connecior, then removing screw, lock-
washer, and flatwasher.

Remove remaining screw(s) and separate
attenuator from bracket.

NOTE
After replacing cables, torgue con-
nectors to 8 inch-pounds.

6-14

360B MM




36XXA TEST SETS

GENERAL INFORMATION

REMOVE AND REPLACE
A30T AND A31T TRIPLERS

6-13 remove anD
REPLACE A30T AND
A31T TRIPLERS

This paragraph describes how to remove the A30T and A31T Tripler as-
sembly on the Models 36124, 36134, 3615A, 3622A, 36234, 36254,
and 8631A 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

Procedure

Remove the top cover {(paragraph 6-8).

Step 1.

Step 2.

Step 3.

Step 4.

Loosen connectors and remove three ca-
hles from connectors stated below:

O J1and J2 on Mux Coupler
[0 RF IN on Amplifier.

Remove black and white twisted-pair con-
nector from motherboard.

NOTE
Remove black and white twisted-
pair from cable clamps and ties as
applicable.

Remove two serews, lockwashers, and fiat
washers from bottom of bracket.

Lift tripler assembly and bracket straight
up and out.

NOTE
After replacing cables, torque con-
nectors to 8 inch-pounds.

360B MM
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REMOVE AND REPLACE 36XXA TEST SETS
A13T (A9T) TRANSFER SWITCH GENERAL INFORMATION

6"1 4 REMOVE AND This paragraph describes how to remove the A13T (A9T on 3635B)
REPLACE A13T (A9T) Transfer Switch-—or, for models 36124, 36134, 36154, 36224, 36234,
TRANSFER SWITCH and 36254; the A13T Transfer Switch, and A28/A29 Splitter Switch as-

semblies. To 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-

tor(s).

Btep 3. Remove two screws and lockwashers from
bracket, and remove transfer switch as-
sembly.

NOTE
After replacing eables, torque con-
nectors to B inch-pounds.
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36XXA TEST SETS

REMOVE AND REPLACE

GENERAL INFORMATION A25T RF SPLITTER

6-15 Rremoveanp
REPLACE A25T RF
SPLITTER

This paragraph describes how to remove the A25T RF Splitter assemb-
1y on Models 361X/362X. To replace the splitter, reverse the removal
pProcess.

NOTE
Refer to Figures 7-1 or 7-2 {(as applicable} for component
locations.

Preliminary Remove the top cover (paragraph 6-6).

Proeedure Step 1. Loosen connectors at both ends of eables
W11 thru Wid4,

Step 2.  Remove two screws and lockwashers and
lift eable-tie-bracket assernbly up and out.

Step 3. Remove eight serews from Sampler A/
Sampler B cover plate and lift plate up
and out.

Step 4. Loosen connector and remove RF splifter.
NOTE

After replacing cables, torque con-
nectors to 8 inch-pounds.

3608 MM
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REMOVE AND REPLACE A8T AND/ 36XXA TEST SETS
OR A10T BUFFER AMPLIFIERS GENERAL INFORMATION
6-16 Rremove anD This paragraph describes how to remove the AST and A10T Buffer
REPLACE AST AND/OR  Amplifier Assemblies. To replace the buffer amplifiers, reverse the
A10T BUFFER removal process.
AMPLIFIERS

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 &.

Step 6.

Remove the top cover {paragraph 6-5).

Remove the compensation cable as-
semblies, if applicable 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 spliiter, if applicable for
vour model (paragraph 6-15).

Procedure Remove the AST and A10T assemblies as described

below.
Step 1.

Step 2.

Step 3.

Step 4.

Remove all eoaxial 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-
pectors to 8 inch-pounds.

6-18

3608 MM




L

36XXA TEST SETS

GENERAL INFORMATION

REMOVE AND REPLACE
A1R2T POWER AMPLIFIER

6-17 RemoveanD
REPLACE A12T
POWER AMPLIFIER

This paragraph describes how to remove the A12T Power Amplifier as-
sembly. To replace the power amplifer, 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 L. Remove coaxial connectors from input and
output connectoers.

Siep 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-
neetors to 8§ inch-pounds.

3608 MM
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REMOVE AND REPLACE A13T 36XXA TEST SETS

AND A17T INTERFACE ASSEMBLIES

GENERAL INFORMATION

6-18 removeanp

REPLACE A13T AND
A17T INTERFACE
ASSEMBLIES

This paragraph describes how to remove the A13T and A17T Front
Panel Port Interface Assemblies on Model 3838B. To replace these as-
semblies, reverse the remaoval process,

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 AST Power Distribution
PCB at connector ASJ1 (for the A18T) or
connector ASJ2 (for the A17T.

Step 2. Remove the two semi-rigid coaxial cables
at the rear of the A13T or A17T assembiy.

Step 3. Remove the two flexible coaxial cables at
the rear of the A13T or A17T assembly.

Step 4. Remove four screws and pudl assemblies
away from panel.

o
NOTE
After replacing cables, torgue con-
nectors to 8 inch-pounds.
—
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P

36XXA TEST SETS REMOVE AND REPLACE

GENERAL INFORMATION Al16T POWER DIVIDER
6'1 9 REMOVE AND This paragraph deseribes how to remove the A16T Power Divider. To
REPLACE At1sT replace power divider, reverse the removal process.
POWER DIVIDER
NOTE

Refer to Figures 7-1, 7-2, B-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 Hft power divider up and ount.

NOTE
After replacing cables, torque con-
nectors to 8 inch-pounds.
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REMOVE AND REPLACE 36XXA TEST SETS

A24T SOURCE LOCK ASSEMELY GENERAL INFORMATION
6"2 0 REMOVE AND This paragraph deseribes how to remove the A247T Source Lock/LRL
REPLACE A24T Assembly. To replace this assembly, reverse the removal process.
SQURCE LOCK
ASSEMBLY NOTE
Refer to Figures 7-1, 7-2, 8-2, or 9-3 (a5 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 2.  Remove cable assemblies W18, W20, W22,
and W40, to obtain unobstructed access.

Step 4.  Remove six screws and lockwashers and
1ift assembly up and out.

NOTE
After replacing cables, torque con-
nectors to 8 inch-pounds.
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36XXA TEST SETS

GENERAL INFORMATION

REMOVE AND REPLACE

A14T/A15T COUPLER CONNECTORS

6-21 gremoveanp
REPLACE A14T/A15T
COUPLER
CONNECTORS

This paragraph describes how to remove the A14T and A15T
Coupler/Connector Assemblies on Models 361X and 362X, To replace
these assemblies, reverse the removal process.

NOTE

Refer to Figures 7-1 or 7-2 (as applicable) for component

locations.

Preliminary Remove top cover {paragraph 6-6).

Procedure Models 3610 and 3620

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Remove compensation cable assembly
(3610 (paragraph 6-11).

Remove the remaining cable from Al147T,
the two cables that attach to A15T, and
the cable that attaches to the RF IN con-
nector.

Remove large nuts from front side of con-
nectors.

Remove three hex-head screws and lock-
washers from rear side of connectors.

Remove the two serews, lockwashers, and
flat washers that secure the eouplers to
the brackets.

Remove the two screws, lockwashers, flat
washers, and rubber grommets from the
bottom of the brackets: remove the
brackets.

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.

360B MM
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REMOVE AND REPLACE

AMTIAIST COUPLER CONNECTORS

36XXA TEST SETS
GENERAL INFORMATION

6-22 RemovE anp
REPLACE A20T AF
INPUT AMPLIFIER
(MODEL 36358)

Step 2.

Step 3.

Step 4.

Step 5.

Remove large nuts from frontside of con-
nectors.

Remove three hex-head screws and loek-
washers from rearside of connectors,

Remove two screws, lockwashers, and flat
washers that secures coupler to bracket.

Rotate couplers to clear brackets and
remove.

This paragraph describes how to remove the A20T RF Input Amplifier
on Model 36358 Test Set. To replace this assembly, reverse the removal

process.

Preliminary
Procedure

NOTE

Refer to Figure 6-1 for component locations.

Remaove top and side covers (paragraph 6-6).

Step 1.

Step 2.

Step 3.

Step 4.

Remove two RF cables.

Remove the connector from ASJ3, and free
the black/white twisted-wire pair for
removal.

Tag wires red and black wires and
desolder from pins.

From side, remove four serews from brack-
et and remove amplifier,
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36XXA TEST SETS REMOVE AND REPLACE
GENERAL INFORMATION A20T RF INPUT AMPLIFIER

BLK._E8
GRN
5V N
™ conneeT
TO ABJ3
BRN""]
+8Y
Aant-1
/ \ |
BLK BLU  RED BLK
GND +BY

Figure 6-1. RF Componenz Locations, Model 36358
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REMOVE AND REPLACE 36XXA TEST SETS
A22T PORT 2 LO AMPLIFIER GENERAL INFORMATION

6-23 memoveAnD This paragraph describes how to remave the A22T Port 2 LO Amplifier
REPLACE A22T PORT 2 on Model 3635B Test Set. To replace this assembly, reverse the removal
LO AMPLIFIER (MODEL  process.
36358)
NOTE
Refer 1o 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 PORT 1 LO AMPLIFIER

6-24 REMOVE AND This paragraph describes how to remove the A217T Port 1 L.O Amplifier
REPLACE A21TPORT 1 on Model 36358 Test Sef. To replace this assembly, reverse the removal
LOAMPLIFIER (MODEL  process.

36358)
NOTE
Refer to Figure 6-1 for component locations.

Preliminary Remaove top cover (paragraph 6-6).
Proeecedure Step 1. Remove two RF cables.
Step 2. Tag and desolder six wires,

Step 3. Remove four screws and remove amplifier.,

360B MM 6-27




REMOVE AND REPLACE 36XXA TEST SETS

A11T LO 1 POWER SPLITTER GENERAL INFORMATION
6-25 removeano This paragraph deseribes how to remove the ALLT LO 1 Power Splitter
REPLACE AITLO 1 on Model 3635B Test Set. To replace this assembly, reverse the removal
POWER SPLITTER process.
(MODEL 3635B)
NOTE

Refer to Figure 6-1 for component locations.
Preliminary Remove top cover (paragraph 6-6).
Procedure Step 1.  Eemove two RF cables.

Step 2. Remove connector from backside of LO1
INPUT connector.

Step 3. Remove splitter.
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7-1

INTRODUCTION

7-2 OVERALL FUNCTIONAL

DESCRIPTION

Table 7-1. Test Set Models, Frequency

Ronges, and Test Port Connector Types

Chapter 7
361XA/362XA Test Sets

Information

This chapter describes the series 361XA and 362XA Test Sets. It pro-
vides an overall functional description and descriptions of major PCB’s,
subassemblies, and RF deck assemblies for these units,

Models 3610A through 3615A are Reversing Test Sets, and Models
3620A through 3625A are 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 (36 10A/ 86204, 3813A/3623A, ete}
cover the same frequency ranges,

The models in each serjes 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 asserm-

Frequency | bly locations for models 36104, 36114, 36204, and 3621A are shown in
Model Type Range Figare 7-1 (nex{ page). Figure 7-2 ghows the major assembly locations
{GHz) for models 36124, 3613A, 36224, and 3623A.
K Male Connector Because of their similarities, the functional deseriptions and block dia-
I640A Feversing 0.04 — 20 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-
WA Reversing 0.04~40 scriptions and on the block diagrams.
BE20A Active Device 0.04 - 20
36214 Activiz Device | 00440
V¥ Male Connestor
3612A Reversing 004 ~ 8D
3613A Feversing 004 -85
3B16A, Reversing 0.04 - 50
3622A Active Device | 0.04 — 60
JE2IA Active Device | 0.04 -85
2625A Active Ravice | 0.04 - 50
360B MM 73




ASSEMBLY LOCATIONS,
3610A/11A AND 3620A/21A TEST SETS

361XA/362XA TEST SETS
INFORMATION
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Figure 7-1.  Location Diagram for 86104 /3611 A and 3620A [ 3621A Major Assernblies
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ASSEMBLY LOCATIONS

361XA/362XA TEST SETS
INFORMATION 3612A/13A/15A AND 3622A/23A/25A TEST SETS

AnT
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Figure 7-2. ~Location Diagrom for 3612A713A/15A and 3622A [ 23A 1 25A Major Assemblies
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TEST PORT 361XA/362XA TEST SETS
CONVERTERS 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 3610A/11A and Models
3620A/21A Test Sets. Table 7-3 provides a similar list for the Models

36124, 3613A, 3615A, 36224, 3623A and 3625A Test Sets.
Table 7-2. Test Port Converters for

3610A/3611A and 3620A/3621A NOTE
R — e T i
Part Number
34UA50 Universal/GPC-7
34UK50 Universal/lK Connector,
Male
34UNS0 Universal/N, Male
34UNF50 Universal/N, Female
34UQ50 Universali2.4 mm, Maie
34850 Universal/APC 3.5

Table 7-8. Test Port Converters for
3612A113A115A and 3622A 1 23A 1 25A

WILTRON -

Part Number Description

34YA50 Universal/lGPC-7

34YK50 Universal/K Connector,
Male

34YVa0B Universal’''V Connector,
Male

348850 Universal/SSMA, Male
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361XA/362XA TEST SETS
INFORMATION

FUNCTIONAL DESCRIPTION,

3610A/11A AND 3620A/21A TEST SETS

7-4 FuncTioNAL
DESCRIPTION, 3610A/11A
AND 3620A/21A TEST
SETS

The 3610A/11A and 3620A/21A Test Sets (Figure 7-3, page 7-11) are
similar in construction and operation, ¢ach model differs only in the
bandwidth of the RF components. That is, the RF components that
comprise the transfer switch assembly, coupler assemblies, buffer
amplifier/sampler asgsemblies, step attenuators, and bias tees are
selected to cover the frequency range of the particular test set model.

Signal
Routing and
Separation

The RF signal from the signal source is switched by
the A13T transfer switch to PORT 1 of the test set
via the Al4T coupler or to PORT 2 via the A15T
coupler. The switching of A13T 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 BB).

In the forward measurement mode, AI4T couples
the signal reflected from the DUT to test channel A
{Ta) and A15T couples the signal that passes
through the DUT to test channel B (Tg). In the
reverse measurement mode, A15T couples the signal
reflected by the DUT to test channel B (Tg) and
Al4T couples the signal that passes through the
DUT to test channel A (T4). Simultaneously with the
action described above for forward and reverse meas-
urements, the signal source supplies a sample of its
output to reference channels R and Rp.

The Models 3620A and 3621A Active Device Test
Sets contain three step attenuators — A20T, AZ1T
and A22T - and the bias tees (A18T and A19T) in
the PORT 1 and PORT 2 stimulus signal lines and
the step attenuator (A20T) in the forward transmis-
sion line, A21T and AZ2T are used to adjust the
stimulus signal to the DUT, and A20T is used to con-
trol the DUT output power.

The step attenuators attenvale signals in 10 4B
steps for a maximum attenuation of 70 dB (A207T is
limited to & 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 de bias voltage to those active
DUTs that require it. Bias voltage can be applied to
the test set via front or rear panel connectors.
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FUNCTIONAL DESCRIPTION,
3610A/11A AND 3620A/21A TEST SETS

361XA/362XA TEST SETS
INFORMATION

First and
Becond IF
Doun
Conversion

The test sets have two primary modes of operation:
direct and heterodyne. The direct mode is for fre-
guencies between 40 MHz and 270 MHz. The
heterodyne mode is for frequencies from 270 MHz to
40 GHz.

In the direct mode, dual samplers A9T and A11T are
like closed switches and send the test (Ta and Tg)
and reference (Ra and Rp) signals to the buffer
amplifiers AST and A10T.

In the heterodyne mode, A9T and ALLT switch either
at the frequency of the first local osciliator (L.O 1) or
at harmonics of the first LO. The A5T 1.0 1 PCB—
controlled by the VNA — outputs a 357 MHz to
536.5 MHz LO frequency.

The first LO output goes to the A12T power
ampiifier asgembly, where it is amplified to drive the
harmonic generator. This produces the harmonic
pulses necessary for heterodyning in the samplers.

The A12T first LO ontput goes to AST and AlLT, via
the AZ5T RF splitter agssembly. The switching action
of a sampler causes a mixing of the first LO frequen«
cies and the input signal (Ta, Tr, Ra, or Ep}. This
heterodyning action provides the desired inter-
mediate frequency (IF) of 89 £4 MHz. The resuitant
first IF signals are input to buffer amplifiers A8T
and AI10T.

7-8
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361XA/362XA TEST SETS
INFORMATION

FUNCTIONAL DESCRIPTION,
3610A/11A AND 3620A/21A TEST SETS

Source Lock/
Reference
Signal
Selection

In the buffer amplifiers, the direct mode signal

{40 MHz to 270 MHz) or first IF signal (89 MHz) is
mixed with the second local oscillator (1.0 23 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 MHa2.

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, KA, and EB) from the AST and
AlOT buffer amplifiers go to the A24T Source
Lock/Reference Select assembly. The second IF test
signal Tp -— which is output by one half of the ART
buffer amplifier — goes directly to the A1T Channel
B IF Amplifier.

The A24T Source Loek/Reference Select assembly
{also referred to as the LRL Module), contains
switches for selecting the desired second IF gignal
source for the A2T Reference Channel IF Amplifier,
the A3T Channel AIF Amplifier, and the VNA
Source Lock circuitry.

The A24T switches are controlled by the VNA
through the AT Digital Interface PCB, The second
TF signal source for the AZT Reference Channel IF
Amplifier ic either R4 or Epn. The second IF signal
source for the A3T 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 Rp for reverse measurements.
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FUNCTIONAL DESCRIPTION,
3610A/11A AND 3620A/21A TEST SETS

361XA/362XA TEST SETS
INFORMATION

Third IF
Dowwn
Conversion
and

Amplification

The A1T, A2T, and A3T Channel IF Amplifiers have
two modes of operation — measurement (LO) and
calibration (CAL). In the measurement mode, the
second IF gignal is mixed with the third local oscil.
lator (LO 3} signal of 214 MHz received from the
VNA via the A16T Three-Way Power Divider.

The heterodyning of the second IF and third LO fre-
quency produces the desired third IF of 8313 kHz.
The third IF signal is then amplified as required by
iive 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 VN A automatically places the Channel IF
Amplifiers in the calibration mode every three
minutes. In this mode, an 8314 kHz signal is
received from the VNA via 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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361XA/362XA TEST SETS

INFORMATION
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3610A/3611IA AND 3620A/3621A
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361XA/362XA TEST SETS

INFORMATION

MODEL 3612A/3
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361XA/362XA TEST SETS
INFORMATION

FUNCTIONAL DESCRIPTION,

3612A/13A/15A AND 3622A/23A/25A TEST SETS

7-5 FuncrionaL
DESCRIPTION,
3612A/13A/15A AND
3622A/23A/25A TEST SETS

Signal
Routing and
Separation

These test sets (Figure 74, facing page) contain the
same bagic cireuitry and assemblies. Models 36124
and 3622A cover the same frequency (0.04 — 40
(GHz), as do models 3615A and 3625A(0.04 - 50
GHz) and 3613A, 3623A (0.04 — 65 GHz, see Table 7-
1). The active device test sets, 3622A/3623A/25A, dif-
fer from the 3812A/3613A715A in that they contain
bias tees and additional step attenuators.

The RF signal from the 3603569 Signal Source is
switched by the A13T Transfer Switch to the AZ8T
{Channel A} or A29T (Channel B} SPDT/Splitter
Switch Assembly. The switching of A13T is control-
led by the VNA through the A6T Digital Interface
PCB. SPDT/Splitter 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 36134 and 36234, 40 GHz to 50 GHz, for
models 36 15A and 3625A). The VNA controls the
switching of AZ8T and A29T through the A27T Am-
plifier/ Switch Driver PCB.

In the forward measurement mode, A13T switches
the signal source RF signal to A28T. If the VINAis op-
erating in the 40 MHz to 40 GHz range, the A28T
splitter feds a portion of the signal to the PORT 1
coupler, Ald. It also feds a portion to the reference
channel (Ra) through the multiplexer coupler that

is part of the A30T Channel A Tripler Assembly.

If the VNA is operating above 40 GHz, A28T routes
the signal source RF signal to the A30T Channel A
Tripler Assembly*. The A30T assembly is powered-
on by the 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 GHz2) signal. The resultant RF
signal goes to the multiplexer coupler, which feds
portion of it to the PORT 1 coupler (Al4) and a por-
tion to the reference channel (Ra).

* The A30T/A31T Tripler Assemblies used in the
3612A/3622A and 36134/3623A/3615A/3625A test
sets are functionally alike, but differ in upper fre-
gueney range {60 GHz to 50 or 65 GHz). Refer to the
description for the A30T/A31T Tripler Assemblies on
page 7-38.
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FUNCTIONAL DESCRIPTION,
3612A AND 3622A TEST SETS

361XA/362XA TEST SETS
INFORMATION

A14T couples the signal reflected from the DUT to
test channel A(Ta) and A15T couples the signal that
passes through the DUT to test channel B (Tp).

In the reverse measurement mode, A13T switches
the signal source BF signal to A29T. If the VNA is op-
erating between 40 MHz and 40 GHz, the A29T split-
ter feds a portion of the signal the PORT 2 coupler,
A15. Tt also feds a portion to reference channel (Rg)
through the multiplexer coupler that is part of the
A31T Channel ATripler Assembly.

If the VNA is above 40 GHz, AZ9T routes the signal
source RF signal to the A31T Channel B Tripler As-
sembly. The AB1T assembly is powered-on by the
VNA via the AZ7T Amplifier/Switch Driver PCB. The
signal source RF signal is amplified and tripled to ob-
tain the desired 40 GHz to 80 GHz (or 40 GHz to 50
or 65 (zHz) 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 (Ru).

A15T couples the signal reflected from the DUT to
test channel B (Ty), and A14T couples the signal
that passes through the DUT to test channel A (Ta).

The 3622A and 3623A and 3825A Active Device Test
Sets contain bias tee A18T and step attenuator
A22T in the PORT 1 stimulus signal line. Similarly,
bias tee A19T and step attennator A20T are included
in the PORT 2 stimulus signal line. These models
also include a third step attenuator, A21T, in the for-
ward recejve path hetween coupler A157T and the in-
put to test channel B (Tg).

First and second IF down conversion, source lock/ref.
erance signal selection, and third IF down conver-
sion and amplification is functionally identical for all
of the Models 38 1XA and 382X A Test Sets.
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361XA/362XA TEST SET
INFORMATION

A1T, A2T, and A3T CHANNEL IF AMPLIFIER
PCB CIRCUIT DESCRIPTION

7-6  A1T, A2T and AsT
CHANNEL IF AMPLIFIER
PCB CIRCUIT
DESCRIPTION

The ALT, A2T, and A3T Channel IF Amplifier assemblies (Figure 7-5)
are functionally equivalent. The A1T and A3T PCBSs are mechanically
identical; only the PCB cover plates are different. The A2TPCB hasa
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° and the

other by -4 5", Each of the phase-shifted signals is mixed with a
214 MHz third local oscillator signal received from the VINA,

One of the frequencies produced in each mixzer is 8333 kHz — the dif-
ference of the two frequencies. The two phase-shifted, heterodyned sig-
nals are then fltered, phase shified back o 0, and summed in an
amplifier to reject the image frequency. The output passes through an
8314 kHz handpass filter that rejects all harmonics and subharmonics
of the fundamental frequencies. The 83%3 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 de 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 cutputs one of
three signals;

0 L=» 0 4B — overload peak signal level condition

1 L=> ~12 dB — maximum peak signal level condition

O L=> 24 4B - minimum peak signal level condition.
These signals are sent via the AST Digital Control PCE to the VNA.
Reaponding to these signals, the VNA sends data through AST to con-

trol the gain ranging amplifiers maintaining the peak signal level be-
tween O and -24 dB.

3608 MM
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AIT, A2T, and A3T CHANNEL IF AMPLIFIER 361XAI1362XA TEST SET
PCB CIRCUIT DESCRIPTION INFORMATION

Third IF peak signal levels affect the amplifiers as follows:

T When the peak signal level is between 0 and —24 dB, all
amplifiers are set to a gain of one.

I 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.

[ Ifthe peak signal drops to a level below —36 dB, the second gain-
ranging amplifier is set to a gain of four.

M If the peak signal drops to a level below —48 dB, the third gain-
ranging amplifier is set to a gain of four.

1 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 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 A1T thru AST Channel IF
Amplifiers in the calibration mode every three minutes. In the calibra-
tion mode, an 8314 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 {rims each of the
amplifiers using a software algorithim to achieve optimum accuracy
and predictability.
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361XA/362XA TEST SET A1T, A2T, and A3T CHANNEL IF AMPLIFIER
INFORMATION PCB CIRCUIT DESCRIPTION
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Figure 7.5, AlT, A27, and AST Channel IF Amplifier PCB Block Diagram
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A4TLO 2 PCB
CIRCUWIT DESCRIPTION

361XA/362XA TEST SET
INFORMATION

7-7 asariozpce
CIRCUIT DESCRIPTION

The A4T 1.0 2 PCB (Figure 7-6) provides the second local oscillator
(LO) signal to the A8T and AIQT Buffer Amplifiers. There it mixes with
the firgt IF signal to produce the second IF of 2.25 MHz. The A4T cir-
cuitry consists of a loop gain control drenit, a summation amplifier, an
8-bit digital-to-analog converter (DAC), a linearizer, a voltage-tuned os-
cillator (VTQ)}, 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 de voltage coming from the
A2 1.0 2 Phase Lock PCB of the VNA. The window comparator deter-
mines if the d¢ 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 4 synthesizer, the VNAs I/O processor —
operating through the A6T Digital Interface PCB — changes the at-
tenuation in loop gain control circuil to compensate for loop gain chan-
ges each time a different frequency range is selected.

The VNA's I/0 processor pre-tunes the VIO by sending a byte to the 8-
bit DAC via the A8T 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 VIO freguency 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 VIO is a 98 MHz to
272,25 MHz signal. One output is buffered and sent to the VNAS 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 ouiput 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 loeal oscillator
frequencies and have a frequency range from 12.25 MHz (divide by 8}
to 272.25 MHz (divide by 1).

7-18
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A4TLO 2 PCB
INFORMATION

CIRCUIT DESCRIPTION
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Figure 7.6. A4T LO 2 PCB Block Diagram
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AS5TLO 1 PCB
CIRCUIT DESCRIPTION

361XA/362XA TEST SET
INFORMATION

7-8 asrio1pce
CIRCUIT DESCRIPTION

During the heterodyne mode of operation, the AST LO 1 PCB (Figure
7-7) provides the first local oscillator signal (LO 1) to the A12T Power
Amplifier assembly. In A12T, the 1.O 1 signal is amplified to drive the
harmonic generator, producing the harmonic pulses necessary for
heterodyning in the samplers, A9T and A11T.

The A5T circuitry consists of a summation amplifier, an 8-bit digital-to-
analog converter (DAC), a 100 kHz/150 ¥Hz notch filter, a linearizer, a
voltage-tuned oscillator (VT'0), a window comparator, and two buffer
amplifiers.

The frequency control input is a variable de voltage coming from the
A1 L0O] Phase Lock PCB of the VNA. The window comparator deter-
mines if the dec 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 1/0 Processor of the VNA for diagnostic purposes,

O 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 VIO 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 gignals and then linearized to compensate for
nonlinearities in the VT'O. The output of the VTO is a 357 MHz to
536.5 MHz signal.

One output is sent to the Al LO1 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 VIA's 1/0 processor twmns on the buffer
amplifier sending the first local oscillator signal to the A12T Power
Amplifier Assembly.

In the direct mode (40 fo 270 MHz), the A12T 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 7-7. AST LO I PCB Block Diagram
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A6T DIGITAL INTERFACE 361XA/362XA TEST SET
PCB CIRCUIT DESCRIPTION INFORMATION

7-9 ASTDIGITAL INTERFACE  The AST Digital Interface PCB (Figure 7-8) provides digital interface
PCB CIRCUIT between the VNA and test set. The AST dreuitry consists of a bi-direc-
DESCRIPTION tional bus transceiver, latches, buffers, strobe decode logic, three-to-

eight decoders, and power filtering and regulation eircuits.

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 lateh 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 8-to-8 decoder enables the appropriate
buffer,

The power regulation and filtering circuitry regulates and filters the

+8 Vde, -18 Vde, and +18 Vde from the VNA, producing the +5 Vde to

power the AST PCB and the +15 Vdc and 15 Vdc to power the AST, —
Al0T, and A12T PCBs.
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INFORMATION PCB CIRCUIT DESCRIPTION
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Figure 7-8. AT Digital Interface PCB Block Diagram
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A7T ATTENUATOR DRIVER

361XA/362XA TEST SET

PCB CIRCUIT DESCRIPTION INFORMATION

710 arrarrenvaton

DRIVER PCB
CIRCUIT DESCRIPTION

The A7T Attenuator Driver PCB (Figure 7-9) provides drive for the
AZ0T, A21T, and A22T step attenuators and the bias enable relay. The
ATT cireaitry consists of three lateh and coil drivers and a bias enable
circuit.

The four data bits (DG-D3), received from the VNA's VO Processor
determines the value to which the step attenuators are to be set. The
VNA then sends an attenuator strobe pulse, via the A8T Digital Proces-
sor PCB, to activate the selected latch and coil driver drcuit to set the
step attenuator to this value. Using this same method, the VNA ac-
tivates the bias enable cireuit to enable PORT 1 and PORT 2 bias
voltage,
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361XA/362XA TEST SET A7TATTENUATOR DRIVER

INFORMATION PCE CIRCUIT DESCRIPTION
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Figure 7-9. A77T Attenuator Driver PCB Block Diagram
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A23T MOTHERBOARD PCB 361XA/362XA TEST SET

CIRCUIT DESCRIPTION

INFORMATION

7-11 231 moTHERBOARD
PCE CIRCUIT
DESCRIPTION

The A23T Motherboard PCB contains no active devices. It electrically
connects the cirenits within the test sef. It also provides electrical inter-
face to the VNA through the rear panel SIGNAL and CONTROL connee-
tors.

Additionally, the A23T PCB holds the connectors that are the physical
intertace to the PCB assemblies of the test set.
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361XA/362XA TEST SET
INFORMATION

A24T SOURCE LOCK/REFERENCE SELECT
ASSEMBLY CIRCUIT DESCRIPTION

7-12 azarsource
LOCK/REFERENCE
SELECT ASSEMBLY
CIRCUIT DESCRIPTION

The A24T Source Lock/Reference 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 of FET switches that provide selection of the source of
the second IF signal for the A2T Reference Channel IF Amplifier, the
A3T Channel ATIF Amplifier, angd 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:

0O A2T Reference Channel IF Amplifier — Ra or Bp
11 A3T Channel AIF Amplifier — Ta or Ra

0 VNA Source Loek — Ra for forward measurements, By for reverse
measurements

The Ra or Rp signal entering the source lock reference circuit is buf
fered and passes through a 3 MHz Jlow-pass filter where undesirable
frequencies are filtered out. The signal is sampled by a level detector to
determine if it is of sufficient amplitude to achieve a phase lock. The
VNAs IO processor monitors the level detector output (via the AST
Digital Interface PCB) to help in determining the cause of a lock
failure should one oceur.

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
[F 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.

360B MM
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A27T AMPLIFIER/ SWITCH DRIVER PCB, 361XA/362XA TEST SET
CIRCUIT DESCRIPTION INFORMATION

7-13  azrr ampLiFER/ The A27T Amplifier/Switch Driver PCE (Figure 7-10) provides switch
SWITCH DRIVER PCB drive current for the A28T and A29T SPDT/Splitter Switch assemblies,
CIRCUIT DESCRIPTION  +5 Vdc power for the amplifiers in the A30T and A31T Tripler as-
gsemblies, and sampler bias voltage for the A9T and A11T Sampier as-
semblies. The A27T circuitry consists of data latches and switch driver,

amplifier power, sampler bias, and power filtering and regulation
circuits.

The VN A% /O processor provides switch and amplifier control data
{DO0-D7) to the data latches. Upon receiving the strobe pulses from the
VNA via the AST Digital Control PCB, the control data is latched-in,
thus engbling the selected switch drivers and amplifier power circuits,

When the VNA is operating in the 40 GHz ty 60 GHz range, the A2YT
PCB outputs the following:

O Switch driver current to the AZ8T and A29T SPDT/Splitter
Switch assemblies to place them in the 40 to 60 GHz position.

O +5 Vde power to drive the amplifiers in the A30T and A31T
Tripler assemblies.

O Sampler bias voltage to the A9T and A11T Sampler assemblies.
Sampler bias voltage is factory adjusted to enhance the sampler
performance ahove 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 A28T SPDT/Split-

ter Switch assemblies to place them in the 40 MHz to 40 GHz position.
The amplifier power and sampler bias voltage cutputs are disabled.

The power filtering and regulation ¢ircuitry filters and regulates the
+8 Vde, -18 Vde, and +18 Vde from the VNA, producing the +5 Vde,
-8 Vde, +15 Vde, and 15 Vdc required {o power the A27T cirenitry.
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361XA/362XA TEST SET A27T AMPLIFIER/ SWITCH DRIVER PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 7100, A27T Amplifier | Switch Driver PCB Biock Diagram
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RF DECK ASSEMBLY, 361XA/362XA TEST SET
DESCRIPTIONS INFORMATION

7-14 RrFDECKASSEMBLY  The following paragraphs provide functional descriptions for each of
DESCRIPTIONS the RF cornponents/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.

ABT/A9T and A buffer amplifier/sampler agsembly consists of a
AIOTIALIT buffer amplifier assembly and a sampler assembly
Buffer Ampli- grouped as a single unit. the buffer amplifier/ sam-
fier! Sampler  pler assembly has a single WILTRON part number
Assemblies and is always replaced as a single unit. The part
number and serial number are found on the buffer

amplifier,

The AST/AST Channel B Buffer Amplifier/Sampler
and the A10T/A11T Channel A Buffer Amplifier/
Sampler assemblies provide down conversion of the
40 MRz to 60 (or 68%) GHz RF input signals to the
second IF frequency of 2.25 MHaz.

A9T and A11T are dual sampler assemblies. Each
samples two channels. A9T samples Test Channel B
{Tg) and Reference Channel B (Rg) and A117T 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 AGT Digital Interface PCB via the
buffer amplifier assembly For frequencies above

40 GHz, bias voltage is received from the A27T Am-
plifiet/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 setis operating in the heterodyne mode

(270 MHz to 40 GHz), the sampler switches are self-
biaging. They switch at the rate of the first local
oscillator frequencies.

* Test Set Models 36134 and 3823A only
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RFDECK ASSEMBLY,
DESCRIPTIONS

This sampler switching action causes a mixing
(heterodyning) of the first local oscillator frequencies
and the input B¥ signal. One of the sigoals that
results from this heterodyning is the 89 MHz first
IF. This signal goes to the buffer amplifier 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.

ABT and A10T are dual-buffer-amplifier assemblies.
Each down-converts two channels to second IF sig-
nals. A8T down-converts Test Channel B (Tg) and
Reference Channel B (RB) and A10T down-converts
"Test Channel A(Ta) and Reference Channel A (Ra).
The buffer amplifier assemblies provide ¢ 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 of 89 +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 cireuit. In this eireuit,
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, Ba, and Rp
second IF signal outputs go to the A24T Source
Lock/Reference Select Assembly, and the Ts zecond
IF output goes to the AlT Channel B IF Amplifier
PCB.

360B MM
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361XA/362XA TEST SET
INFORMATION

Al2T
Power
Amplifier
Assembly

The A12T Power Amplifier assembly contains the
500 Mz 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 A6T Digital Interface
PCB. This signal disables AI2T by removing the
+15V power. When the test set is operating in the
heterodyne mode, the power amplifier amplifies the
first local escillator signal. This signal causes the
harmonic generator to produce harmonie pulses that
are necessary for heterodyning to {ake place in
samplers A9T and ALLT.
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RF DECK ASSEMBLY,
DESCRIPTIONS

AI3T
Transfer
Switch
Asgembly

There are two configurations of the A13T Transfer
Switch assembly In the Models 3610A/11A and
3620A/21A Test Sets, the A13T assembly consists of
an electronic switch and a pair of resistive splitters.
In the Models 3612A/13A/15A and 3622A/23A/25A
Test Sets, the A13T assembly consists of an elec-
tronic switch only.

The AIST 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 of A13T is controlled by the VNA, via the
AS6T Digital Interface PCB.

In the Models 3610A/11A and 3620A/21A, the resis-
tive splitters within A13T split the RF signal. A por-
tion of this signal goes to a test port and a portion
goes to the reference channel {(Ra or Ri). The resis-
tive splitters maintain the same RF power, magni-
tade, and phase relationship between the RF signals
that go to the test port and reference channel.

In the Models 3612A/13A/15A and 3622A/23A/25A,
the R¥ signal is routed to PORT 1 and PORT 2 via
the A28T and A20T SPDT/Splitter Switch assem-
blies. Signal splitting is accomplished in the A28T
and A29T SPDT/Splitter Switch asgemblies 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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AISTAIST
Coupler /
Connector
Assemblies

Al6T
Power Di-

Assembly

The A14T and A15T Coupler/Connector agsemblies
are the directional couplers for the test ports — A14T
for test port 1 and A15T for test port 2.

It the forward measurement mode, the A14T assem-
bly couples the stimudus signal to the DUT 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 (Tg). In the forward measurement mode,
the stimulus signal that travels through the DUT is
coupled by A15T to Tp.

The A16T Three-Way Power Divider assembly re.
eeives the calibration (83%4 kHz) or third local osdl-
lator (214 MHz) signal from the VNA A3 PCB and
divides it between three paths of equal impedance:
ALT, AZT, and A3T. This enables the same oscillator
(LO 3) to drive all three mixer circuits with equal
aroplitude and minimum loss.
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AI7TT

Reference
Delay Mount-

ing Bracket

AIRTIAIST
Bias Tees

The A1TT agsembly is the reference delay mounting
bracket. This rear panel mounted, mechanieal as-
sembly has four connectors and twe cable loops, W30
and W31. The two cable loops allow the two refer-
ence channels, Ra and Rp, to be used as a receiver.
This provides for custom-defined user parameters
with any combination of channels.

The A18T and A19T Bias Tee assemblies are com-
ponents of the Models 362X A Active Device Test Sets
only.

The A18T and A19T Bias Tee assemblies provide
bias capability to PORT 1 and PORT 2 respectively.
They are necessary to supply de voltage to active
DUk requiring 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 de 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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A20T, A21T,
and A227T
Step
Attenuators

A25T
RF Splitter
Assembly:

The A20T, A21T, and A22T Step Attenuator as-
semblies are components of the Models 362XA Active
Device Test Sets only. A207T is the PORT 2 test at-
tenuator, A21T is the PORT 2 source attenuator, and
A22T is the PORT 1 source attenuator.

A20T, A21T, and A22T are digitally-programmable,
10 dB, 0 to 70 4B step attenuators, Attenuation is
controlied by the VNA via the A7T Attenuator Driver
PCB.

AZOT, the PORT 2 test attenuator, controls the
signal level from the DUT. A maximum attenuation
of 40 dB can be selected for A20T. A21T, the PORT 2
source attenuator, and A22T, the PORT 1 source ab-
tenuator control the stimulus signal level. A maxi-
mum of 70 dB can be selected for AZ21T 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 digitally-selected solencid
switches. Kach 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 of equal im-
pedance. The two paths supply signals that are rich
in harmonics to the A9T and A11T Samplers for
heterodyning.
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A28T and
A29T
SPDT/Sptii-
ter Switch
Assemblies

The A28T and A297T SPDT/Splitter Switch assem-
blies are components of the Models 3612A/13A/15A
and 3622A/23A/25A Test Sets only.

The A28T and A29T SPDT/Splitter 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-
fier/Switch 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 A31T Tripler assemblies,

When the VNA is in the above 40 GHz range, the
switches are positioned such that the RF signal is
routed to the inputs of the A30T and A31T Tripler as-
semblies.

360B MM
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The A30T and A81T Tripler assemblies are compo-
nents of Test Set Models 36124/13A/15A and
3622A/23A/25A only. These assemblies are frequency
triplers that enable the test set to provide frequency
coverage to 50**, 80, or 5% (GHz.

The de power for the A30T and A31T Tripler assem-
blies is controlled by the VNA through the A27T Am-
plifier/Switch Driver PCB. For test set models 36134
and 3623 A, the dc power for the AS0T and A31T
assemblies is provided by a 40-5x 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
AB1T Tripler assemblies. The switches in the AZ8T
and A29T SPDT/Splitter 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 85 GHz. From the multi-
plier, the RF signal goes through an isolator, which
prevents the reflection of RF energy back to the mul-
tiplier, and a high-pass filter, which eliminates un-
wanted frequencies.

The RF signal is sent o the multiplexer 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
AZ8T and A29T. The split BF 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 3513A and 36234 only
«» Test Set Models 3515A and 36254

DESCRIPTIONS
A30T and
AJIT Tripler
Assemblies
7-38
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Chapter 8
3630A/3631A Test Sets
Information

This chapter describes the 3830A and 3631A Test Sets. It provides in-
stallation and operation information, an overall functional description,
mainframe PCB descriptions, and BF 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 VNA front 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.

3608 MM
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8’3 FUNCTIONAL The 3630A and 3631A Test Sets (Figure 8-1, page 8-7) are similar in
PESCRIPTION construction and operation. The 3631A differs only by having an addi-
tional front end frequeney multiplier 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 FF 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 A/B (Ta and Tw) and Reference A/B
(RA and Rp) 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
40 GHz.

In the direct mode, dual samplers A9T and A1LT are
like closed switches and send the test (Ta and Tr)
and reference (Ra and Rp) signals to the buffer
amplifiers ABT and A10T.

In the heterodyne mode, A9T and ALLT switch either
at the frequency of the first local oscillator (1O 1) or
at harmonics of the first LO. The AST First Local Os-
cdllator PCB— controlled by the YNA — outputs a
857 MHz to 536.5 MHz LO frequency.

The first LO output goes to the A12T power
amplifier assembly, where it is amplified to drive the
harmonic generator. This produces the harmonie pul-
ses necessary for heterodyning in the samplers.

The A12T first LO output goes to AST and AT, 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, Tg, Ra, or Rg). This
heterodyning action provides the desired inter-
mediate frequency (IF) of 89 MHz +4 MHz. The
resultant first IF signals are input to buffer
amplifiers A8T and A10T,
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Source Locki
Reference
Signal
Selection

In the buffer 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 L3 2 PCB, which is controlled by the VNA,
outputs an L4 frequency in the range between
12.25 MHz and 272.25 Mz,

The heterodyning of the direct modeffirst 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 Rp) from the A8T and
A10T buffer amplifiers go to the AZ24T Bource
Lock/Reference Select agsembly. The second IF fest
signal T - which is output by one half of the ABT
buffer amplifier - goes direetly to the AIT Channel
8 IF Amplifier.

The A24T Source Lock/Reference 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
Seurce Lock circuitry.

The AZ4T switches are controlled by the VNA
through the AGT Digital Interface PCB. The second
IF signal source for the A2T Reference Channel IF
Amplifier is either Rp or Rp. The second IF signal
source for the A3T Channel IF Amplifier is either Ta
or Ra. The second IF signal source for the VNA
Source Lock ¢ircuitry is Ra for forward measure-
ments and Ry for reverse measurements.

3608 MM
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Third IF
Down
Conversion
and
Amplification

The ALT, A2T, and A3T Channel IF Amplifiers have
two modes of operation — measurement (LO) and
calibration (CAL). In the measurement mode, the
gecond IF signal is mixed with the third local oscil-
lator (LO 3) signal of 24 MHz received from the
VNAvia the A16T 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 {o
the VNA Synchronous Detector circuits. The gain-
ranging amplifiers are controlled by the VINA,
through the ABT Digital Inferface PCB.

The VNA automatieally places the Channel IF
Amplifiers in the calibration mode every three
minutes. In this mode, an 824 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 fo assure
optimum aceuracy and predictability of the Channel
IF Amplifier outputs.
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Figure 8-2. Model 36304363 1A Asssembly Locations
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A1T, A2T, and A3T CHANNEL IF AMPLIFIER
PCB CIRCUIT DESCRIPTION

8-5 a17 A1, and A3T
CHANNEL IF AMPLIFIER
PCB CIRCUIT
DESCRIPTION

The AT, A2T, and A3T Channel IF Amplifier assemblies (Figure 8-3)
are functionally equivalent. The A1T 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° and the

other by —-45°. Each of the phase-shifted signals is mixed with a
214 MHz third local oscillator signal received from the VNA.

Omne of the frequencies produced in each mixer is 8314 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
#3814 kHz bandpass filter that rejects afl harmonics and subharmonics
of the fundamental frequencies. The 8344 kHz third IF signal then
goes fo five gain-ranging amplifiers that have selectable gains of one or
four.

The third IF signal gutput is maintained at an acceptable level
through automatic gain contrel (AGC). The peak detector, at the output
of the gain-ranging amplifiers, detects the peak signal level and sends
a de 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 gynchronous detectors. The comparator outputs one of
three signals:

0 L=> 0 dB — overload pesk signal level condition

0 L=>-12 B — maximum peak signal level condition

5 Les ~24 4B — 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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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.

1 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.

3 If the peak signal drops to a level below —36 dB, the second gain-
ranging amplifier is set to a gain of four.

D If the peak signal drops to a level below —48 dB, the third gain-
ranging amplifier is set to a gain of four.

t1 If the peak signal drops to a level below —60 dB, the fourth gain-
ranging amplifier is set to a gain of four,

0 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 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 A1T thru AST Channel IF
Anplifiers in the calibration mode every three minutes. In the calibra-
tion mode, an 8314 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 sutputs 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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Figure 83, AlT, A2T, and AST Channel IF Amplifier PCB Block Diagram
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8-6 asriozece
CIRCUIT DESCHIPTION

The A4T LO 2 PCB (Figure 8-4} provides the second local oscillator
(L) signal to the AST and ALOT Buffer Amplifiers. There it mizes with
the first IF signal to produce the second IF of 2.25 MHz. The A4T cir-
cuitry eonsists of a loop gain control circuit, a summation amplifier, an
B-bit digital-to-analeg converter (DAC), a linearizer, a voltage-tuned os-
cillator (VTO), a series of divide-by-2 frequency dividers, a window
cornparafor, a frequency range selection cireuit, 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 de voltage has the level required for a phase loek. The oui-
put of the window comparator sends a status bit to the O processor of
the VNA for diagnostic purposes.

If the test set signal source is a synthesizer, the VNA% I/0 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 /O processor pre-tunes the V'O by sending a byte to the 8-
bit DAC via the AST 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 VIO frequency output. The frequen-
¢y control input fine tunes the frequency output.

The ountput 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
L0 2 Phase Lock PCB. The other output is sent to & 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 z frequency range from 12,25 MHz (divide by §)
to 272,25 MHz (divide by 1).

8-12
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CIRCUIT DESCRIPTION

During the heterodyne mode of operation, the AST LO 1 PCB (Figure
8-5) provides the first local oscllator signal {10 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, AST and A11T.

The AST circuitry consists of a summation amplifier, an 8-bit digital-to-
analog converter (DAC), a 100 kHz/150 kHz noteh filter, a linearizer, a
voltage-tuned oscillator {VTO), a window comparator, and two buffer
amplifiers.

The frequency control input is a variable de voltage coming from the
Al LO1 Phase Lock PCB of the VNA. The window comparator deter-
mines if the de 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/0 Processor of the VNA for diagnostic purposes.

0 The VNA's /O processor pre-tunes the VTO by sending a byte to
the 8-hit DAC via the AST Digital Interface PCB. The output of
the DAC is summed with the frequency conirol input in the sum-
mation amplifier,

The DAC output ¢coarse tunes the VIO 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 noteh 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 fo
536.5 Mz signal.

One output is sent to the Al LO1 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 IO processor turns on the buffer
amplifier sending the first local oscillator signal to the A12T Power
Amplifier Assembly.

In the direct mode (40 to 270 MHz), the A12T Power Amplifier is
turned off and the first local oscillator signal is attenuated.

8-14
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INFORMATION CIRCUITDESCRIPTION
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Figure 8-5. AST L0 ! PCB Block Diagram
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A6T DIGITAL INTERFACE 3630A/3631A TEST SET
PCB CIRCUIT DESCRIPTION INFORMATION

8-8 AT DIGITAL INTERFACE  The AST Digital Interface PCB (Figure 8-6) provides digital interface
PCB CIRCUIT between the VNA and test set, The AST circuitry consists of a bi-diree-
DESCRIPTION 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 1/Q0 PCB. Upon receiving a strobe pulse from the VNA, the strobe
decode logic circuit enables the input latch to lateh 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
trangceiver direction input (DIR) reverses the direction of the data bus.
If the data byte ix 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 VINA, the 3-to-8 decoder enables the appropriate
buifer.

The power regulation and filtering circuitry regulates and filters the
+8 Vde, —18 Vde, and +18 Vde from the VNA, producing the +5 Vde to
power the A6T PCB and the +15 Vdc and —-15 Vde to power the AST,
Al0T, and A12T RF modules.
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3630A/3631A TEST SET A6T DIGITAL INTERFACE
INFORMATION PCB CIRCUITDESCRIPTION
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Figure 8-6. A6T Digital Interface PCB Block Diagram
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A23T MOTHERBOARD 3630A/3631A TEST SET
PCB CIRCUIT DESCRIPTION INFORMATION

8-9 AZ3T MOTHERBOARD The AZ3T 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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361XA/362XA TEST SET
INFORMATION

A24T SOURCE LOCK/REFERENCE SELECT
ASSEMBLY CIRCUIT DESCRIPTION

8-10 Az4r source
LOCK/REFERENCE
SELECT ASSEMBLY
CIRCUIT DESCRIPTION

The A24T Source Lock/Reference 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 A3T Channel A IF
Amplifier, and the VNA source lock cireuitry. The switches are control-
led by the VNA via the A6T Digital Interface PCB. The second IF sig-
nal source selections are:

0 A2T Reference Channel IF Amplifier — Ra or Re
O ASBT Channel A IF Amplifier ~ Ta or Ra

3 VNA Source Lock — Ry for forward measurements, Rg for reverse
measurements

The Ra or Rp 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 if it is of sufficient amplitude to achieve a phase lock. The
VNAs IO processor monitors 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 iz buffered and sent to the
VNAs A6 PCB where it becomes the source lock reference frequency.

360B MM
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3630A/3631A TEST SET
INFORMATION

8-11 Rrpeck AssemBLY
DESCRIPTIONS

The following paragraphs provide functional descriptions for each of
the RF componenis/assemblies that make up a typical RF Deck as-
sembly. Refer to Figure 8-1 while reading the following descriptions.

AST/AST and
AlOTIALIIT
Buffer
Amplifier/
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/
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 ART/AST Channel B Buffer Amplifier/Sampler
and the A10T/ALLT Channel A Buffer Amplifier/
Sampler assemblies provide down conversion of the
40 MHz to 60 Gz RF signals to the second IF of
2.25 MHz,

A9T and A11T are dual sampler assemblies. Each
gamples two channelg. A9T samples Test Channsl B
{Te) and Reference Channel B (BEp} and Al11T sample
Test Channel A(Ta) and Reference Channel A(Ra).
The dual sampler assemblies consist of electronically
controlled switch cireuits.

For frequencies in the range of 40 MHz to 40 GHz,
bias voltage to control the sampler switches is
received from the AST Digital Interface PCB vig the
buffer amplifier assembly. For frequencies ahove

40 GHz, bias voltage is received from the AZ7T
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 gignal
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 of the first local
oscillator frequencies.

8-20
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RFDECK ASSEMBLY,
DESCRIPTIONS

AI2T
Power
Amplifier
Assembly

This sampler switching action causes a mixing
(heterodyning) of the first local oseillator frequencies
and the input RF signal. One of the signals that
results from this heterodyning is the 88 MHz first
IF. This signal goes to the buffer amplifier 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.

ABT and AlOT are dual-buffer-amplifier assemblies.
Each down-converts two channels to second IF sig-
nals. A8T down-converts Test Channel B (T) and
Reference Channel B (RB) and A10T down-converts
Test Channel A(Ta) and Reference Channel A(Ra).
The buffer amplifier assemblies provide 0 dB conver-
ston 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
maode (first IF of 89 4 MHz) signal inputs to the
buffer amplifier go to mixer ¢ircuit. In this circuit,
they mix with the second local escillator 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 Re
second ITF signal outputs go to the A24T Source
Lock/Reference Select Assembly, and the Ts second
IF output goes to the A1T Channel B IF Amplifier
PCB.

The A12T Power Amplifier agsembly 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 AST Digital Interface
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 A11T,

360B MM
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DESCRIPTIONS INFORMATION
AlIET The Al6T Three-Way Power Divider assembly
Power receives the calibration (8314 kHz) third local oscil-
Divider lator (213 MHz) signal from the VNA A3 PCB and
Assembly divides it between three paths of equal impedance:
A1T, A2T, and A3T, This enables the same oscillator
(LO 3) to drive all three mixer circuits with equal
amplitude and minimum loss,
AI7T The A17T assembly is the control output mounting
Control Out- bracket. This mechanical assembly has three connec-
put Mounit- tors for the external connection of WILTRON com-
ing Bracket ponents (two step attenuators and a transfer
switch),
A21T The A21T 0-70 dB Step Attenuator assembly con-
0-70dB Step pists of three attenuator pads. These pads produce
Attenuaior attenuation to 40 dB, 20 dB, and 10 dB. Any com-
Assembly bination of these three attenuators can be switched-
in through digitally selected solencid switches.
A25T The A25T RF Splitter assembly splits the harmonic
RF Splitter generator sutput signal from the A12T Power
Assembly Amplifier assembly into two paths of equal im-
pedance, The two paths supply signals that are rich
in harmonics to the A9T and AI11T Samplers for
heterodyning.
8-22 3608 MM
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Chapter 9
3635B Test Set
Information

This chapter describes the 36358 Test Set and the Models 3640%-B
and 3641X.-B mm-Wave Modules, which comprise the test set portion of
a mm-Wave VNA System. This material provides overall functional
deseription, mainframe PCB descriptions, and RF deck assembly
deseriptions.

Figure 9.2 shows a functional block diagram of the WILTRON mm-
wave VNA system. This configuration includes instrumentation func-
tonsg from each of the three basic building blocks of 2 VNA system:

0O Signal Sources:
Model 3603847 Systemn Source (or 66478 or 67478) (LO input)
Model 67298 Swept Frequency Synthesizer (RF input)

O Test Set: Model 3635B mm-Wave Test Set with:
one Model 3640B(Q, 17, V, or W) mm-Wave Module for Port 1 and
either a second 36408 module, or a 3641B (Q, U, V, or W) mm-
Wave module for Port 2.

[0 Vector Network Analyzer:
Model 360B VNA

0 3680ACM 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 VINA system requires two signal source (Figure 9-2,
page 8-7). They provide LO and RF signals to the mm-wave modules.
The 33 GHz to 110 GHz signals applied t¢ the DUT are down-con-
verted within the modules to a 270 MHz IF signal. Figure 9-3, page 9-
B, shows assembly locations.

The VINA controls the two signal sources through the dedicated Source
Control System IEEE-488 bus (GPIB). Do not confuse this with the
pther rear panel VNA GPIB connection which is used with an external
controller. In the mm-wave VNA system configuration, as shipped from
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the factory, the 3805547 {test set LO IN) is set to GPIB address 5. The
67298 (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 meagurements — 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 of four 2.25 MHz IF frequencies. The primary frequency
reference for the system is the internal 10 MHz reference in the Model
67298 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 3603547
vig its rear panel PHASE LOCK INPUT. Comparison of one of the 2.25
Mtz IF signals to the VNA 10 MHz reference provides the correction
signal necessary to readjust the 3608547 frequency. In this manner, all
four 2.25 MHgz IF signals remain stable,

Because the LO 2 and 14 3 signal outputs are shared by all channelg—
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
interactions.

System frequency accuracy and resolution are eritical concerns in the
VNA. These characteristics are directly traceable to the system sour-
ces. Frequeney accuracy and resolution are two terms that are often
misunderstood,

Frequency aceuracy 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 of frequency.

Frequency resolution is the smallest frequency step increment avail-
able for a selected frequency The 36058547 resolution is 100 kHz. The
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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DESCRIPTION

9.4  m-wave MODULES
DESCRIPTION

Table 9-1. Model 3640B-X Trans-

mission / Reflection Modules
—_
3640B-C 3w se WR-22
3640B-U 40 10 80 WH-19
JsalB-v 501075 WR-15
3B40B-W | 751110 WR-10

Table 9-2. Model 36418-X Trans-

is necessary to achisve the very high frequendies 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).

The mm-wave modules provide two functions: signal routing and down-
conversion. There are two types of modules: 3640B-X Transmis-
gion/Reflection Modules and 3641B-X Transmission-only Modules.
Each of the modules are available in one of four frequency ranges,
denoted by waveguide band as shown in Tables 9-1 and 9-2 (left).

Details of the mm-wave modules are shown in Figure 9-2. Although the
modules contain no field-serviceable parts, it is necessary {o fully un-
derstand their construction and signal flow to deduce and isolate
module-related problems.

Figure 9-2 shows two modules in place. To determine the appropriate
frequencies applied {to the mm-wave modules by the signal sources,
refer to Figure 9-1 on the following page.

mission Modules
Frequency | Waveguide
Model | pange (GHz) | Flange

BHBQ 33 1050 WH-22

LB 40 to 60 WR-138

3L41B-vV Bt WR-15

3B41B-W Bic 119 WR-10
3608 MM 9.5




mm-WAVE MODULES 3635B TEST SET
DESCRIPTION INFORMATION

The comrect combination of LO and RF inpuis 10 the mm-wave modules will produce
the proper 270 MHz IF output 1o the lest set input buffer amplifiers. To accomplish
this, the 67298 Swept Frequency Synthesizer RF Output is tuned to a frequency
such that a predictable harmonic output from the modute’s Frequency Multipiier dir-
cuit will cause a resulting DUT stimulus frequency that is exactly 270 MHz away
from a predictable harmonic of the 3608547 System Source (multiplication of the
3605547 LO IN signal takes place within 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

G Band (33 t0 50 GHz Measurement Frequency Range), where
F = Desired Measuremant Freguency

LOIN (3608847) = 1/4 (F+0.27) 8.317510 128675 GHz
RF IN (6729B) = 1/3F 1110 16,333 GHz

U Band {40 to 60 GHz Measurement Frequency Range}, where
F = Desired Measurement Frequency

LO IN (3608847) = 144 (F~0.27) 10.067510 15.0675 GHz
RF IN (6729B) = 1/3F 13.333 10 20 GHz

V Band (50 to 75 GHz Measurement Frequency Range), where

F = Desired Measurement Frequency

LOIN (3608547) = 1/5 (F-0.27) 10.054 10 15.054 GHz
HF IN {6729B) = 1/4F 12.5 to 18.75 Gz

W Band {75 1o 110 GHz Measurement Frequency Range), where
F = Desired Measurement Frequengy

LO IN (3608547} = 1/8 (F+0.27) §.40875 to 13,78375 GHz
RAF IN (6729B) = 1/6F 12,510 18.333 GHz

To detenmine the actual values of the sources for any specific measuremant fre-
quency value, apply the appropriate Signal Source Formulas,

For example, to detertnine the signal source frequency values for a V band system
measurement at 66.0 GHz:

LO N (3608547 = 1/5 (F0.27) = 1/5 (66.0-0.27) = 0.2 X 65.73 = 13,146 GHz
RF IN {(67298) = 1/4F = 1/4 x 66.0 = 16.5 GHz

Following this through the mm-wave frequency multiplier and mixer circuits,
The LO IN (3605547) output is multiplied 5 times:13.146 GMz x 5 = 85.730 GHz
The RF IN {6729B) output is muifiplied 4 times.16.5 GHz x 4 = 66.0 GHz

Notice that the resulting difference between the LO IN and RF IN frequendies is 270
MHz, the first IF value,

Figure 9-1. mm-Warve Module Frequency Determination
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ASSEMBLY 3635B TEST SET
LOCATIONS INFORMATION
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Figure 9-1. Model 36358 Asssembly Locations
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AIT, A2T, and A3T CHANNEL IF AMPLIFIER
PCB CIRCUIT DESCRIPTION

9-4 17 A27 and AT

The A1T, A2T, and AST Channel IF Amplifier assemblies (Figure 9-4)
are functionally equivalent. The A1T and A3T PCBs are mechanically
identical; only the PCB cover plates are different. The A2T PCB hag a
different component layout and card-edge connector pin confipuration.
The following functional description applies to all three.

The Channel IF Amplifier PCBs have two modes of operation: measure-
ment (LO} and ealibration {CAL}. In the measurement mode, the

2.25 MHz second IF signal input goes via & buffer amplifierto a

2.25 MHz bandpass filter that removes harmoenics 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

213 MHz third local oseillator signal received from the VNA.

One of the frequencies produced in each mixer is 8814 kHz — the dif-
ference of the two frequencies. The two phase-shifted, heterodyned sig-
nals are then filtered, phase shifted back to 0, and summedin an
amplifier to reject the image frequency. The output passes through an
8314 kHz bandpass filter that rejects all harmonics and subharmonics
of the fundamental frequencies. The 8334 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 antomatic gain control (AGC). The peak detector, at the output
of the gain-ranging amplifiers, detects the peak signal level and sends
a de voltage representing this level to the comparator, The eomparator
determines if the dc voltage is in the necessary range of levels required
by the VNA synchronous detectors. The comparator cutputs one of
three signals:

0 L=> 0 dB — overload peak signal level condition

[0 L=» -12 dB — maximum peak signal level condition

1 L=» —-24 dB — minimum pesak signal level condition.
These signals are sent via the ABT Digital Control PCB to the VNA.
Responding to these signals, the VNA sends data through AT to con-

trol the gain ranging amplifiers maintaining the peak signal level be-
tween O and —24 dB.

CHANNEL IF AMPLIFIER
PCB CIRCUIT
DESCRIPTION
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A1T, A2T, and A3T CHANNEL IF AMPLIFIER 3635B TEST SET
PCB CIRCUIT DESCRIPTION INFORMATION

Third IF peak signal levels affect the amplifiers as follows:

{1 When the peak signal level is between 0 and ~24 4B, all
amplifiers are set to a gain of one.

) 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 48,

O If the peak signal drops to a level below ~38 dB, the second gain-
ranging amplifier is set o a gain of four.

03 If the peak signal drops to a level below —48 dB, the third gain-
ranging amplifier is set to a gain of four.

01 If the peak signal drops to a level below —80 4B, the fourth gain-
ranging amplifier is set to a gain of four.

{1 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 AIT thru A3T Channe] IF
Amplifiers in the calibration mode every three minutes. In the calibra-
tion mode, an 8314 kHz signal is recaived from the VNA and gent
directly to the gain-ranging amplifiers. The signal level is then in-
crementally increased by individually programming each of the gain-
ranging amplifiers in sueccession. The outputs are then measured and
compared to expected values. The VINA then trims each of the
amplifiers using a software algorithm to achieve optimum aceuracy
and predietability.
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3635B 3635B TEST SET A1T, A2T, and A3T CHANNEL IF AMPLIFIER
INFORMATION PCB CIRCUIT DESCRIPTION

G
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4 45° +45° ‘

L0/ CAL
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TO 360 VNA
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E | ?
»0d8  >-12dB  >-2408
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Figure 94. AT, A2T, and A3T Channel IF Amplifier PCB Block Diagram
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A4T'LO 2 PCB

CIRCUIT DESCRIPTION

36358 TEST SET
INFORMATION

9.5 adriozpce

CIRCUIT DESCRIPTION

The A4T LO 2 PCB (Figure 9-5) provides the second local oscillator
(LO) signal to the A8T and A10T 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 contrel circuit, a summation amplifier, an
8-bit digital-to-analog converter (DAC), a linearizer, a voltage-tuned os-
cillator (VTQ), a series of divide-by-2 frequency dividers, a window
comparator, 4 frequency range selection cirenit, and several buffer
amplifiers.

The frequency control input is a variable dc voltage coming from the
A2 10 2 Phase Lock PCB of the VNA. The window comparator deter-
minesg if the de voltage has the required levels required for a phase
lock. The output of the window comparator sends a status bit to the /O
processor of the VNA for diagnostic purposes.

If the test set signal source is a synthesizer, the VNA’'s /O processor —
operating through the A6T Digital Interface PCB — changes the at-
tenuation in loop gain control ¢ircuit to compensate for loop gain chan-
ges each time a different frequency range is selected.

The VNAs 1/O processor pre-tunes the VIO by sending a byte to the 8-
bit DAC via the AST Digital Interface PCB. The output of the DA(C is
summed with the frequency control input in the summation amplifier.
The DAC output coarse tunes the VTO frequency output. The frequen-
¢y control input fine tunes the frequency output.

The output of the summation amplifier is linearized to compensate for
nonlinearities in the VT'Q. The output of the VTO is & 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 cirenit sends the
VTO output signal directly to the cutput 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).

9-12
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3635B TEST SET A4T LO 2 PCB

INFORMATION CIRCUIT DESCRIPTION
LOOP
GAIN 9807225 MHz
CONTROL VTO VIO 2 OUT
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Figure 9-5. A4T L0 2 PCB Block Diagram
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A5T POWER DISTRIBUTION PCB
CIRCUIT DESCRIPTION

36358 TEST SET
INFORMATION

9-6 asrrowen
DISTRIBUTION PCB
CIRCUIT DESCRIPTION

9-7 ASTDIGITAL INTERFACE
PCB CIRCUIT
DESCRIPTION

The AST Power Distribution PCB filters and regulates the raw vol-
tages received from the 360B VNA and distributes them throughout
the test set.

The AST Digital Interface PCB (Figure 9-6) provides digital interface
between fhe VNA and test set. The AGT cireuitry consists of a bi-diree-
tional bus transceiver, latches, buffers, strobe decode logic, three-to-
eight decoders, and power filtering and regulation ¢ircuits.

The address and data bus connects the test set to the VNAs A16 Test
Set, I/0 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 hit 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 dats byte is to be written to the test set, the 3t0-8 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 Vde, 18 Vde, and +18 Vdc from the VNA, producing the +5 Vde to
power the A6T PCB and the +15 Vdc and -15 Vde to power the ABT,
A10T, and A12T PCBs.

9-14
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3635B TEST SET A6T DIGITAL INTERFACE PCB

INFORMATION CIRCUIT DESCRIPTION
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Figure 9-8. A8T Digital Interface PCB Block Diagram
—
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A23TMOTHERBOARD

36358 TEST SET

PCB CIRCUIT DESCRIPTION INFORMATION

9.8 Azsr MOTHERBOARD
PCB CIRCUIT
DESCRIPTION

The A23T Motherboard PCB contains no active devices. It electrically
connects the eircuits within the test set. It also provides electrical inter-
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.

9-16
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3635B TEST SET
INFORMATION

A24T SOURCE LOCK/REFERENCE SELECT
ASSEMBLY CIRCUIT DESCRIPTION

9-9 azar source
LOCK/REFERENCE
SELECT ASSEMBLY
CIRCUIT DESCRIPTION

The A24T Source Lock/Reference Select assembly, also referred to as
the LRI 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 AST Channel AIF
Amplifier, and the VNA source lock circuitry. The switches are control-
ied by the VNA via the A8T Digital Interface PCB. The second IF sig-
nal source selections are:

0O AZT Reference Channel IF Amplifier - Ra or Re
3 A3T Channel AIF Amplifier — Ta or Ra

0 VNA Bource Lock — Ra for forward measurements, Ry for reverse
measurements

The Ra or R signal entering the source lock reference circuit 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 if it is of sufficient 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 determining the cause of a Jock
failure should one occur.

The signal cutput from the 3 MHz low-pass filter also goes 1o 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

VNA's A6 PCB where it becomes the source lock reference frequency.

3608 MM
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RFDECK ASSEMBLY,
DESCRIPTIONS

3635B TEST SET
INFORMATION

9-10 rrpeck ASsemBLY
DESCRIPTIONS

ABT and
ALOT Buffer
Amplifier
Asgemblies

A9T
Transfer
Switch
Microcircuit

AIlT Power
Splitter
Microeircuit

A18T Power
Splitter
Microcircuit

A20T BF IN
Power
Amplifier
Microcircuit

A21T PORT 1
LO Power
Amplifier
Microcireuit

A22T PORT 2
LO Power
Amplifier

Microcireuit

The following paragraphs provide functional descrip-
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 ART and AL10T PCBs are the Channel B and A
Buffer Amplifier assemblies, respectively. They also
include mixers that downeonvert the 270 MHz first
IF to the 2.25 MHz second IF. The assemblies each
provide 0 dB conversion gain. Because the first level
of down conversion is provided in the mm-wave
madules, these asgsemblies do not have samplers,

The A9T Transfer Switch routes the RF Output of
the 6729B Swept Frequency Synthesizer to the mm-
wave module(s) attached to PORT 1 or PORT 2. It
operates directly under control from the 3608 VNA
control circuits via the test set AST Digital Interface.
This signal serves as the RF stimulus for the DUT.

The ALLT Power Splitter routes the 3605847 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 sipnals to the A1T, A2T, and
ASTIF Amplifiers.

The A20T amplifies the RF IN signal from the
67298 Swept Frequency Synthesizer for application
to the DUT (through the A9T Transfer Switch and
the mm-wave modules).

The A21T amplifies the EF IN signal from the
3608347 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
3608547 Bystem Signal Source for application to the
PORT 2 mm-wave module’s mixers. This unit is iden-
tical to the A21T Amplifier.

9-18
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10-1 inrropucrion

10-2 repraceaBLE
SUBASSEMBLIES

Chapter 10
360SSXX Signal Source
Information

This chapter describes the 3605547 and 36055865 Signal Sources. It
also provides functional descriptions for major agsemblies and con-
fidence tests, calibration, and remove and replace procedures.

WILTRON maintains a module exchange program for selected signal
source modules. If a malfunctien gccurs in one of these modules, it can
be exchanged. Upon request and typically within 24 hours, WILTRON
or a Wiltron/Anritsu 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.

Alisting of exchangeable subassemblies is provided in Chapter 1,
Table 1-2.

3608 MM
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SIGNAL SOURCE
INFORMATION

TROUBLESHOOTING

10-3 TrousLESHOOTING

This paragraph provides four troubleshooting tables designed to lead
to the most-likely PCB or assembiy causing the indicated malfunction.
Table 10-1 provides an overall troubleshooting procedure; Table 10-2, a
procedure for troubleshooting the Al PCB; Table 10-3, a procedure for
troubleshooting the A4 PCB, and Table 10-4, a procedure for
troubleshooting the A5 thru A9 PCBs.

Table 10-1. Overall Troubleshooting Procedure (1 of 4)

Symptom

Procedure

301 LOCK FAILURE —DE

Because of the 3608"s phase-fock loop structure,
this is the most difficult system failure to
troubleshoot. There 4re at least 30 different
circuits or componanis that can cause this error
code. The following are proceduras that will help
you isolate the fault to the major assembly.

1. Detormine whether the failure ocours in both
forward {811, S21) and reverse (Spz, S12)
measurements. H the problem ocours

+ atall requencies in both directions, the
fault could be in the analyzer, signal
source, or test set. Refer to paragraph
4, below, for further isclation tips.

*  at only sertain frequencies in both
directions, the fault could be in the
signal source. Refer to paragraph 3,
below, for further isolation tips.

* inonly one direction, the fault could be In
the test set,

To check whether the failure occurs in both
forward and reverse measurements, procest as
follows:

a. Press the DEFAULT PROGRAM key.

b. Press the CHANNEL MENU and select
the SINGLE DISPLAY menu option.

¢, Press the 8 PARAMS key and select
the $12 menu oplion.

d.  Allow two sweeps to oceur, as indicated
by the blue sweeping- indicator at the
bottom of the display.

360B MM
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SIGNAL SOURCE
TROUBLESHOOTING INFORMATION

Table 10-1. Overall Troubleshooting Procedure (2 of 4)

Symptom Procedure
301 LOCK FAILURE —DE €. Note whether the fallure conditiarn is still
{Continued) prasent.

f.  Press the § PARAMS key and select
the S21 menu option.

¢.  Allow two sweeps 10 gocurn

h. Note whether the failure condition is still
present.

2. Detarmine whether the failure ocours across the
full sweep or only in portions of the swesp.
If the problem ocours

«  only in certain bands, it is liksly in the
saurce, Refer 1o paragraph 3, below,
tor troubleshoaoting tips.

* atallfrequencies, it could be in the
analyzer, test set, or sourcs. Referto
paragraph 4, below, for procedures on
how to isolate the problem further.

To check whether the error condition octurs af all
frequencias or in only selected bands, proceed as
folfows:

a. Wih the system turned on and
sweeping, obssrve the blue sweeping-
indicator at the bottom of the display

b, H the sweeping-indicator cursor is
moving very slowly from the baginning
to the end of the sweep, that indicates
the problem is at all frequencies.

o, If the cursor only moves slowly over
some part of the sweep, that indicates
the problem is isolated to one or more
frequency bands. Paragraph 3
describes how fo isolate the problem
further,

3. lfyvou have determined that the problem is in the
source, the following procedure will help to
isclate 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 Troubleshooting Procedure (3 of 4)

Symptom

Procedure

301 LOCK FAILURE ~--DE
{Continuad)

{1} Press the MARKER MENU key.
When the menu appears, select
MARKER 110 be ON.

{2} Using the rotary knob, position the
marker to the section of the
displayed trace whare the sweep
starts o slow down.

{3} Note the frequency and determine

the band. The frequency bands
are as follows:

{a) HetBand, €2 GHz

{by Band1, 2 GHz to 8 GHz

{c} Band2 810 12.4 GHz

{d} Band3, 12.4t0 18 (20} GHz
{e) Band 4, 18 {20} 10 27.5 GHz

(H  Doubler Band, 27.5 io 40 GHz

{4) After determining the frequency
band, refer to Table 10-4 for
further troubleshooting.

Assume that you have determired the érror to
be oceurring at all frequencies. To

determine wnether the source may be the
cause, proceed as follows:

a.

Perform frequency and powsr-level
verification of the source. Refer fo
Tables 10-3 and 10-4

I the verification shows that the source
has no problems with output power or
frequency, check that the resistance

of the FM colls used with the YIG
oscillators are not apen or shorted to
ground. (You will have to remove the
source from the console to make this
check. )

360B MM
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TROUBLESHOOTING

SIGNAL SOURCE
INFORMATION

Table 13-1. Ouverall Troubleshooting Procedure (4 of )

Symptom

Procedure

303 RBF OVERLOAD

There is 100 much microwave power coming from
the source~-no leveling. Reter to Table 10-3 and
perform ALC verilication. If the source fails this
test, replace the A4 PCB and coupler assembily.

110 8RC ID ERROR

The source fails to refum is identification code on
power up or self test, Check the following:

1. System Bus lnterconnect Cable. If the cable s
properly connected, it may be defective.

2.  GPIB Ribbor Cable. In the source, check the
ribbon cable that connects the A1 PCE with
he rear pane! connector. It could be
defective.

3. Source Not Tumned On or Power Supply
Defective. Check LED on fromt panel; verify
that it is lit steadily and not flashing.

4. A1 PCBin Soure Defective. Refer 1o Table
10-2 for A1 PCH troubleshooting
instructions.

5. A5 PCH 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
detemmine if the source caused the sror
message, make the same checks outlined for the
error message 1710 SRC 1D ERROR above. The
diference beiween this message and the 110
message is that 110 ocours only on power-up.
Error code 400 occwrs at anytime a peripheral
fails to respond to a reguest for service.

10-8
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INFORMATION TROUBLESHOOTING

Table 10-2. Al PCB Troubleshooting Procedure (1 of 1)

Symptom Frocedure
110 8RC 1D ERRCR To determine whether the At PCB may be the
{A1 PCB is suspecl, see cause of the error message, you will nesd to use
Tat:le 10-1) an external controller. Proceed as follows:

1, With the source instalied in the console, remove
the SYSTEM BUS interconnaction to the
analyzer. Connect an extemal controller to
the SYSTEM BUS port.

2. Type the foliowing HP BASIC commands into
the controller: {This example is for an HPBE
Contraller.}

10 QUTRUT 705; “OI¢
20 ENTER 705; A$
30 DISP AS

RUN

3. The source shauld retum the following message:

ISKRE  FFFHAHPPWAW
Example: 36680.01040.000-12

Where:

X = model number--47 or 69,

F = iow frequency value—BExample: 0.010
H = high frequancy value—Example: 40.0
P = high power value—Example: 00

W = low power value—Example: -12

4, the above massage is not retumed, replace
the A1 PCB (paragraph 10-25).

3608 MM 10-9




SIGNAL SOURCE
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Table 16-3. A4 PCB Troubleshooting Procedure (X of 2)

Symptom Procedure

303 RF QVERLOAD To determine whether the A4 PCB or other ALC loop
eamponents may be the cause of the error message

1. Use the 360B VNA 1o program the source fora
predetermined frequency. As follows:

a. Onthe source, disconnect the BNC cable
trom the PHASE LOCK INPUT connactor.

b.  Onthe VNA, press the SETUP MENU key.
¢ From the displayed menu,

{1} Select CW MODE to be ON and enfer
a lest frequency. Example: 205 GHz

(2} Select REDUCED TEST SIGNALS.

(3) Seiect SOURCE POWER when the
next meny appears; then enter a
power level. Exampfe: +10 dBm.,

(4] Press the HOLD key.

d.  With a power meter connected {0 the BF
QUTPUT connector on the source, verify
that the measured power is within 22 dig
of the selected power.

& From the menu, salect the next power level
to be tested {typically a mid-range power
level). Exampie; +& dBm,

f.  Verfy that the measured power level is
within +2 dB of the selected power.

g.  Repesat steps € and f for the next powsy
level. (Typically, the minimum power level
Example: 0 dBm,)

2. Use an external controller to program the source for
a series of power levels, as follows:

a.  Connect the test equipment as shown in
Figure 10-1.1

L. Onthe conirolier, type the following
program: (This example is for an HP85
Centroller.)

10-10 360B MM




SIGNAL SOURCE
INFORMATION TROUBLESHOOTING

Table 10-3. A4 PCR Troubleshooting Procedure (2 of 2

Sympiom Procedure
303 BE OVEBRLOAD 10 DISP “SELECT FREQUENCY IN
{Continued) GHZ”

20 INPUT A& (midfrequency of
the suspect band}

A0 QUTPUT F05; “CFL*. A, “GHZ™
40 DIgP “ENTER POWER LEVEL IN
SBm”

50 INPUT P*

60 OUTPUT 705; “LVL",#, *DM"
70 GOTC 40

RUN

* Typicatly, chack the suspact band at threa power
levals: guaranisad power, -5 dB down, angd -10
dB down from guarantesd power.

c.  Verity that the measured fraquency is within
2 dB of the power level sniered for the P

variable.
d. If the power level is not proper, replace the
A4 PCB and coupler.
GPIB,
SOURCE l
RF
o OUTPUT
L] HP 85
L POWER CONTROLLER
. SENSOR T
| =

O @Qu W

POWER
METER

|
W

Figure 10-1. ‘Test Betup for Programming a Series of Bower Levels
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Table 104, A5 PCB Troubleshooting Procedure (1 of 1)

Symptom

Procedure

301 LOCK FAILURE —DE
(A5 PCB is suspedt,
see Table 10-1}

To determing whether the A5 PCB may be the
cause of the error message, you have o set the
source for a series of CW frequencies then verily
that the output frequency is within the tolerance
window, You will need {0 use an extemal
controller. Proceed as follows:

1.

Connact the test equipment as shown in
Figure 10-2,

On the controller, type the following program:
{This example is for an HPES Controller)

10 DISP “SELECT FREQUENCY IN
GHZ*

20 INPUT A (test freguency
(0.61 for 10 MH=zI1)

3¢ QUTFUT 705; “OQF1v,A,"GHZ®
30 GOTO 10

RUN

Verify that the measured frequency is within
$40 MHz of the frequency entered for the A
variabie.

Fepeat steps 2 and 3 for the next test frequency.

If the frequency is off by the same amount in all

bands, replace the AS PCB {paragraph 10
28}, However, if the frequency is incorrect in
only one band, then replace the applicable
YiG Driver PCB {A6-A8), YIG Oseillalor and
attaching parts, and AF deck mounted
transistors for the affecied band (Figure 10-
25 or 10-268).

10-12
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GPIB

SOURCE l
RFQUT HP 85

- & " CONTROLLER

(===
L iy
[ = = O

O

0 O th Oy Do

FREQUENCY
COUNTER

Figure 10-2. Test Setup for Programming a Series of Frequencies
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OVERALL CIRCUIT
DESCRIPTION

10-4 overaLL cincurr
DESCRIPTION

The 36085XX contains both circuitry that is universal for all models
and frequency eomponents that are model dependent (Figures 10-3 and

10-4).

Al GPIB
Interface
PCR

Ad Automaliic
Level Control
PCB

A5 Frequency
Instruction
PCB

A0 FM/
Aftenuator
PCB

Universal Circuits

Provides overall control for RF signal generation. It
interfaces with the analog circuits via the uP Bus.
Paragraph 10-5 describes the A1 PCB.

Controls the RF-output-signal leveling loop. The
input for this loop is the built-in coupler/ detector,
which provides for internal leveling. The loop sutput
device is the PIN switch attenuator current-driver
circuits (not shown) located on the A8-A9 YIG Driver
PCBs. These cwrrent-driver circuits operate the
MOD DRIVER 1, 2, 3, and 4 lines used to control
Mod and PIN switch attenuation. The A4 also

0O Sets the magnitude of the RF output power,
which the user selects using the analyzer
REDUCE SIGNALS MENU.

1 Provides the RF SLOPE correction to the out-

put power signal.
Paragraph 10-8 describes this PCB.

(enerates center-frequency tuning and bandswitch
voltages for the AB-A9 YIG Driver PCBs. The
bandswitch-control and center-frequency tuning vol-
tages are both on the FCEN signal. The frequeney-
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
PP Bug. The linearizing ROM signal enfers via the
FC Bus {frequency correction bus). Paragraphs 10-7
thru 10-9 describe the A5 PCB and frequency
generation eircuits.

Provides a tuning current for the YIG Osc 1-4 FM
(frequency modulation) coils and the Ose 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 funing cur-
rent is derived from the external FM signal. This sig-
nal comes from the rear panel, via the EXTFM
@LOCK INPUT connector. Paragraph 10-10 deseribes
the A10 PCB.

3608 MM
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OVERALL CIRCUIT
DESCRIPTION

SIGNAL SOURCE
INFORMATION

Ald
Motherboard
PCB

Al3
Switching
Power
Supply PCB

Provides an interconnecting plane for the Al
through A10 PCBs. The Al4 PCB also intefaces, via
eonnectors, with the A1-A10 PCBs, the rear panel
connectors, and RF Deck components. The Al4 PCB
also contains PIN Switch port drive cireuitry 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 A14 PCB, provides power supply voltages for the
signal source circuits. Paragraph 10-11 describes the
Al13/A14 Switching Power Supply.

Model Dependent Circnits-—3608847

'The model-dependent circuits and components for
the 3608547 consist of the A6 YIG Driver PCBs and
the components shown on the RF Deck (Figure 10-3).
The A6 Het-YIG Driver PCEB provides tuning and
bias currents for the YIG tuning coil. The funing cur-
rent is derived from the F CEN signal supplied by
the A5 PCB. The oscillator bias current is generated
on the A6 PCB. Along with tuning and bias currents,
the A6 PCB also generates a tracking filter voltage
that i supplies to the A10 PCB. This voltage in-
directly provides tuning for the YIG tracking filter
that is built into the Osc 1 YIG module. Except for
the MOD DRIVER signals previously described, the
other AG-A% outputs are control lines, The SNB 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
YIG SEL and YIG 1, 2, and 8 SEL lines go to the A10
PCB,

Paragraphl0-9 describes the AG-AB PCBs.

The RF Deck is a subassembly. It contains al] the
sweep generator RF components, Paragraph 10-12
describes this subassembly

Meodel Dependent Circuita—3605569

The model-dependent circuits and components for
this mode! are also shown in Figure 10-4. The circuit
description is similar to that for the Model 3605547
described above.
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OVERALL CIRCUIT SIGNAL SOUR
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Figure 104. Model 3608869 Overall Block Diagram
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SIGNAL SOURCE
INFORMATION

GPIB SETUP AND
INTERCONNECTION

10-5 cpisseTur AND
INTERCONNECTION

Auntomated microwave measurements are provided through the GPIB
port. Specific GPIB information — ineluding interface connections,

cable requirements, and addressing instructions — is contained in the
following paragraphs.

Inferface
Connecior

Cable Length
Restrictions

GPIRB Inter-
connection

GrPIB
Address

Al 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 specifically constructed with
each end containing a connector shell with two con-
nector faces. These double-faced connectors allow for
parallel connection of two or more cables to a single
device.

The GPIB system can accommodate up to fifteen in-
struments at any one {ime. To achieve design perfor-
manece 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 all instruments is
too long, the data and control lines cannot be driven
properly and the system may fail to perform. Cable
length restrictions are as follows:

2 No more than 15 instruments may be installed
on the bus.

O Total accumulative cable length in meters may
nof 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. To accomplish this interconnection, a special
cable is required. This cable — WILTRON Part No,
2100-1, -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.

360B MM
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A4 ALC PCB CIRCUIT
DESCRIPTION

SIGNAL SOURCE
INFORMATION

10-6 asaLcrescincurr
DESCRIPTION

The A4 ALC PCR, along with circuitry on the RF Deck and the YIG
Driver PCB (A6, A7, A8, or AD), 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 Coupler/Detector via
the PIN Switch. The coupler sends a detected sample of the output sig-
nal to the the appropriate Preamp eircuit on the A4 PCB. The Log
Amp/Shaper amplifies and shapes the detector 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 sither the A6, A7, A8, or AS PCB
PIN Driver/Linearizer cireuit (depending on which YIG oscillator band
is supplying the output power). This circuit provides an adjustment 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(g) circuit. The cutput signal from
the preamplifier circuit goes to the Log Amyp/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 remaining block is the Compensation circuit. This circuit stabi-
lizes the loop.
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SIGNAL SOURCE A4 ALC PCB CIRCUIT

INFORMATION DESCRIPTION
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See the Ad PCB overall block diagram for complate cireuit.

Figure 10-5. ALC Loop Block Diggram
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A5 FREQUENCY INSTRUCTION PCB SIGNAL SOURCE

CIRCUIT DESCRIPTION

INFORMATION

10-7 asrreouency
INSTRUCTION PCB
CIRCUIT DESCRIPTION

The A5 Frequency Instruction PCB (Figure 10-6) provides linearized
YIG oscillator tuning voltages to the A6, A7, A8 and AS YIG Driver
PCBs. The AS PCB also supplies a regulated +10V bandswitch-refer-
ence voltage to the A6-A9 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 Frequeney and Corree-
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 MSRB’s (most significant bits) of the latched 16-
bit GPIB group representing the selected frequency.

The microprocessor applies the two 8-bit words that constitute the cen-
ter-frequency-control 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 8P0 line LOW.
Word number 2 (the least significant word—LS word) loads into latch
number 1 when the microprocessor clocks SP1 LOW, After word num-
ber 2 latches, the microprocessor clocks both the SPO and 8P1 lines
LOW, which loads the DAC. This latching arrangement simultaneously
applies all sixteen bits of the center-frequenecy-control group to the
FCEN DAC.

The FCEN/VPF signal is the output of the Step Frequency DAC cir-
cuit. It goes to the YIG Driver PCBs to control band selection. The
FCEN/VPF signal path contains an overcurrent protection cireuit 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 grovp from the GPIB
microprocessor. This 12-bit group is formed using two 8-hit 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 SP8 and 8P4 LOW,
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SIGNAL SOURCE A5 FREQUENCY INSTRUCTION PCB
INFORMATION CIRCUIT DESCRIPTION
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Figure 10.8. A5 Frequency Instruction PCB Block Diagram .
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OVERALL FREQUENCY
GENERATION

SIGNAL SOURCE
INFORMATION

J10-8 oOveRALL FREQUENCY The three YIG Driver PCBS for the 3608847 — or the four YIG Driver

GENERATION

PCBs for the 3603569 — function together to ¢cover the output frequen-
¢y range. Thig cirguil discussion is divided into overall frequency
generation and PCB discription. Hefer to the overall block diagram
{Figure 10-3 or 104, as appropriate) while reading this deseription.

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-bandswitch logie voltages.

NOTE
In the following circuit discussion, the L or H thai precedes
a signal-line name indicates the line’s active (or {rue) logic
state.

The 36088 uses three, or four, YIG escillators to sweep its frequency
range. Bach YIG oscillator requires a YI( Driver PCB. The three main
signals used to develop tuning and bias currents are the F CEN, AF »
50 MHz, and F CORR signals from the A5 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 A7, AR, and/or 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 A5 signal, FCEN/VPF, provides for oscillator bandswitch-
ing, A bandswitch ocours on the A6 PCB at 2 GHz and again at 8 GHz,
At 2 GHz, the L HET PIN Select line goes false. This switches both the
0.01-t0-2 GHz Down Converter Band (also referred to as Het
{(heterodyne) band) out of the circuit and the 8/C-band (2-to-8 GHz)
YIG in. At approximately 8 GHz, several events oceur:

4 The YIG oscillator tuning coil leaves the oscillator tuned to a rest
frequency of B GHz.

0O The Mod Driver line on the A6 PCB sets the Mod atienuator to
maximum attenuation, and the L PIN Seleet line causes the S/C-
band element in the PIN Switch to turn off. This action at-
tenuates by 60 dBc or less the feedthrough of the 5/C-band YiG
oscillator signal.
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SIGNAL SOURCE
INFORMATION

OVERALL FREQUENCY
GENERATION

The SNB and SNR (select-next-band and select-next-ROM) lines on the
A6 PCB toggle from low fo high, causing the X-Band (8-t6-12.4 GHz)
YIG oscillator and A5 PUB 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 Mz, F Corr)
and uses them to generate the X-band sweep. This sweep starts at

8 GHz. As on the A6 PCB, the FCEN/VPF signal from Al5 provides for
oscillator bandswitching. The A7 PCB has only one bandswitch point
(12.4 GHz) and when it is reached, the following occur:

O The YIG oscillator tuning coil leaves the oscillator tuned to its
rest frequency (approximately 12.4 GHz).

{1 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 dBe or less
the feedthrough of the X-band signal.

1 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
(A8 PCB) and K-band (A9 PCB) circuit action is similar to that
described for S/C and X bands,

3608 MM

10-25




A6-A9 YIG DRIVER PCBS SIGNAL SOURCE

CIRCUITDESCRIPTION INFORMATION

10-9 s-as vic pRiIvER The YIG Driver PCBs are similar in their design and operation, The
PCB CIRCUIT major difference is that the A6 8/C-Band YIG Driver PCB also drives
DESCRIPTION the Down Converter. It also eontains circuits for controlling the track-

ing filter that is built into the $/C-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 L or H that precedes
a signal-line name indicates the line’s active {or true) logic
state,

The A8 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 FILTER control signals from the

A5 Frequency Instruction PCB.

The Bandswitch and ROM Select Logic and Contrel circuits provide for
bandswitching between the three YIG Driver PCBs. Its input is the

F CEN/VPF. Its outputs are the L YIG FM COIL SEL, L HET YIG
SEL, L HET PIN S8EL, L PIN SEL, L SNB, L. SNR, and L YIG SEL
control lines,

The PIN Diriver Linearizer circuit processes the control line for the /C.
band Modulator circuit, which for this band is a separate component.
For the other two bands, the modulator/attenuator pad is built into the
PIN Switch. The modulator provides ALC control for their associated
YIG oszcillator output signal.

The A5 PCB linearizer ROM circuit provides compensation for its as-
sociated YIG oscillator. Many YIG oscillators, though 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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SIGNAL SOURCE A6-A9 YIG DRIVER PCBS

INFORMATION CIRCUIT DESCRIPTION
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Figure 10-7. A6-A9 YIG Driver PCR Block Diagram
—
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A10 FMIATTENUATOR PCB SIGNAL SOURCE

CIRCUIT DESCRIPTION

INFORMATION

10-10 aorw
ATTENUATOR PCB
CIRCUIT
DESCRIPTION

The A1Q FM/Attenuator PCB (Figure 10-8) generates FM modulation
for the YIG osecillators 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 A10 PCB enters on either the EXT FM Input
signal line, the AF <50 MHz signal line, or on both concurrently. The
AF £50 MH?z signal line is from the A5 Frequency Instruction PCB. If
the operator selects a delta frequency sweep mode {AF CF, AF M1) and
a sweep width {AF) of 50 MHz or less, this input is a voltage ramp. The
amplitude of this ramp depends on the sweep width. For a sweep width
of 50 MEHz, the amplitude is 10V (from —5V to +5V). For sweep widths
less than 50 MHz, the amplitude is proportionally less than 10V. The
EXT FM Input signal line is from the rear panel EXT FM & 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 cirenit. 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 effee-
tively in series with the FM coils. The voltage drop across the Current
Sense resistor is proportional {o the current through the FM coils,

While the S/C- and X-Band YIG oscillators and the K-band and Ku-
band (3605869) 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 cireuit. This RF output switching is a fune-
tion of the PIN Switch.

Besides supplying the input for the FM coil-current driver circuits, the
Variable Gain cireuit also supplies the input for the Tracking Filter cur-
rent-driver cireuit. A tracking filter is used only with the S/C-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 iracks at the same frequency. If attenuates harmonic and

spurious signals.
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SIGNAL SOURCE Al10 FM/ATTENUATOR PCB

INFORMATION CIRCUITDESCRIPTION
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Figure 10-8. Al10 FM [Attenuator PCB Block Dicgram
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A13/A14 SWITCHING POWER SUPPLY SIGNAL SOURCE
CIRCUIT DESCRIPTION

INFORMATION

10-11 swircHing PoweR

The A13/A14 Switching Power Supply (Figure 10-9) is a half-bridge,

SUPPLY CIRCUIT quasi-square-wave, high-efficiency 45V converter. It also contains the
DESCRIPTION following circuits:
O 215V LC (low current) supply

0 onnpoaon

15V HC (high current) supply
+12V regulated supply

+24V regulated supply

-39V regulated supply

+18V unregulated supply
+28V unregulated supply

As shown in Figure 10-9, the switehing power supply cireuits and com-
ponents are dispersed over the following PUBs and assemblies:

O

B

Al6 Rear Panel Assermbly. Line Voltage Selector Module and Fan.

Ald Motherboard PCB. Off-Line Rectifier, Start-up Transformer,
Power Bwitch, Over-Voltage Sense, Out-of-Reg Sense, Line Sense,
39V, 424V, and %18V LC Regulator circuits. o,

A3 Switching Power Supply PUCB. Control Amplifier, Soft-Start
Control, Shut-Down Timer, Over-Current Sense, Pulse-Width
Modulator, and Switching Transistors circuits,

A0 Basic Frame Assembly. -39V Regulator pass transistor and
+15V HC Regulator circuits.

The ac 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 3830 Vde (2185 Vde). Resistors sense the
circuit’s output current. If the current exceeds three amperes, it ac-
tivates the optieally coupled Over-Current Sense circuit. When ac-
tivated, this circuit causes the Shut Down Timer to turn off the switch-
ing transistor drive voltage, The £185 Vdc output from the Off-Line
Rectifier circuit goes to the de-isolated Switching Transistors on the
Al3 PCB.

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
INFORMATION

A13/IA14 SWITCHING POWER SUPPLY
CIRCUIT DESCRIPTION

The Switching Transistors alternately switch between +165 Vde and
-165 Vde at a 50 kHz rate. These transistors are driven by the Pulse-
Width Modulator (PWM) circuit. This cireuit develops a train of pulses,
The duty cycle of this pulse train varies between 256% and 40% (ap-
proximately), depending on the amplitude of control voltage Ve. This
Ve-voltage amplitude is determined by either the Control Amplifier,
the Soft-Start Control drcuit, or the Shut-Down Timer cireuit.

The input to the Confrol 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 circuif. 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. If a
malfunction were to occur, the Over-Voltage circuit would trigger the
Shut-Dewn 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 1-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 ¢ir-
cuit trigger is still present, it generates another pulse and shuts the
supply down again. This pulsing operation continues until either the
overvoltage/current condition is eorrected or POWER switch is pressed
to OFF,

The de isolation transformer on the output of the PWM couples its out-
put to t he Switching Transistors. These transistorss reguire 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 120V line (or directly proportional to the
peak-to-peak value of the 220V line),

This waveform is cotupled 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.

360B MM
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A13/A14 SWITCHING POWER SUPPLY SIGNAL SOURCE

CIRCUIT DESCRIPTION

INFORMATION

The five rectifier circuits—excepting the +5V circuit—supply their
respective outputs to voltage regulators. The ~33V Regulator is driven
by the —43V supply. The +24V Regulator is driven by the +28V supply.
The 15V LC (low current) and HC (high current} Regulators are
driven by the —~18V supply. And the +15V LC and HC Regulators are
driven by the +18V supply. The unregulated +18V also goes to the YIG
driver bias supply on the A8-A9 PCBs and to the +15V Rectifier direuit.

The remaining two circuits are the Out of Reg Sense and the Line Volt-
age Senge circuits. The Out of Reg 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 cireuit operation. This
circuit also detects whether the Line Voltage Selector Module PCB is
correctly positioned for the available line voltage. If either 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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Figure 10-10. Model 3608547 and 3608869 RF Deck Block Diagrams
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RF DECK
MODULE DESCRIPTIONS

10-12 grrDECK MODULE
DESCRIPTIONS

The RF Deck modules are used to generate CW-frequency RF signals
and to route such signals to the front panel RF OUTPUT connector. Fig-

ure 10-10 on the facing page provides block diagrams showing RF com-
ponent configurations for the Models 360S547 and 3605569,

Oscillators

MOD
(Modulator)

Isolators

Filters

PIN Switch

Heterodyne
Down
Converter

Coupler

The YIG-tuned oscillators are generally of the GaAs
FET type and are manufactured primarily by
WILTRON.

The MOD unit is a current-controlled variable at-
tenuator that provides amplitude control and power
leveling for the Osc 1 output. It also provides im-
pedance matching and isolation for the Osc 1 YIG.

The Isolators prevent reflected RF energy from
returning to the YIG and causing frequency pulling.
They attenuate the forward-wave energy by 0.7 dB
and the reverse-wave energy by approximately

20 dB.

The filters provide lowpass filtering for the RF fre-
quencies, to reduce harmonics.

The PIN Switch is a current controlled variable at-
tenuator. It switches between the available YIGs so
that only one at a time is coupled to the RF output
circuit. The switch also provides the means for
amplitude-modulating and power-leveling the RF
output signals.

The Heterodyne Down Converter generates the 0.01
to 2 GHz frequency outputs. When you select a fre-
quency in the range of 0.01 to 2 GHz, the Osc 1 YIG
operates between 4.61 and 6.6 GHz. Its output is
routed to the Down Converter via the PIN Switch.
At the down converter it mixes with the output from
a 4.6 GHz local oscillator. The difference frequency is
amplified and provides the 0.01 to 2 GHz output.

The Coupler samples and detects the 2 GHz RF out-
put for use in internal power leveling. The detected
sample, along with a voltage representing the
coupler’s temperature, is routed to the A4 PCB.

360B MM
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SIGNAL SOURCE
INFORMATION

CONFIDENCE
TEST

10-183 conFipencE TEST

The confidence fest requires a GPIB controller. First, you use the con-

troller to program the signal souree for known frequency and power
levels. Then you use external test equipment to determine if the
programmed settings are being achieved. The confidence tests can be
accomplished with the source installed in the console. To 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 (Figure 10-11).

Recom-
mended Test

Table 10-5 provides a listing of test equipment

Equipment

needed to perform the confidence test.

Table 10-5. Recommended Test Equipment for Confidence Testing

instrument

Critical SpecHfications

Manufacturer

Power Meter

GPIR Controllabie

Hewlett-Packard
Maodet 4384 , with Option
22

Power Sensor | Frequency Range: 0.05-26.5 GHz Hewieit-Packard
Power Range: —30 to 20 dBm {1 Model 8485A
HW to 100 mw}
Power Sensor | Frequency Rangs: 0.05-40 GH2 Hewlet-Packard
Power Range: -30 fo 20 dBm Moda! 8487A
{1 aW to 100 mW;
Digital Resolution: 414 digits John Fluke inc.
Multimeter DC Accuracy: (.002% + 2 counis Mode! 88404, with Opt
DC inpat Impadance: 10 MG ion 8804A-09 (True AC
AC Accuracy: 0.07% + 100 counts RMS)
AC Input Impedance: 1 MO
Frequency Frecuency Range: 0.01 10 40 GHz EIP Microwave Inc.
Counter input Impedance: 300 Maoded 5484, with
Rasolution: 1 Hz External Mixers:
Extemal Time Base Input: 1 ML Optlon 91 (26,510 40
GHz)
Cption 82 (40 10 60 GHz)
Oscilloscope Bandwidth: DC to 150 MMz Tektronix ing.
Vertical Sensitivity: 2 mV/division Model 2445
Horzontal Sensitivity: 50
rg/division
Spactrum Frequency Range: 0.01 1o 100 Tektronix Inc.
Anglyzer with GHz Model 404
Extemal Resolution Bandwidgth: 100 Hz with Extemal Mixer (PN
Mixer 015-300085-00)

3608 MM
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SIGNAL SOURCE CONFIDENCE
INFORMATION TEST

IEEE-488 BUS

S =3
. %; . HP85
]ﬁf . ; | CONTROLLER

™

SYSTEM BUS
INTERCONNECT CABLE

GPIB INTERCONNECT
CABLE

Figure 10-11. Tkst Eguipment Setup for Confidence Test
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ALCLOOP
TEST

SIGNAL SOURCE
INFORMATION

Testing the
ALC Loop

To determine whether the Ad PCB and overall ALC
loop is functioning properly, proceed as follows:

Connect the test equipment as shown in Figure 10-
12. If you wish to remove the source from the con-
sole, refer to paragraph 10-15 for removal
instructions.

From the contreoller keyboard, type the following
code: (Example is for an HP85 Controlier.)

10 DpISP “BELECT FREQUENCY IN GHZ~
20  INPUT A%

30 oQuTPUT 705; “CFLl".,A, "GHZ"

40 ISP T“ENTER POWER LEVEL IN dbBm~
50 INPUT P*

60 QUTPEUT 70%; “LVL*, P, "iM"

70 SOTO 10

RUM

Typically, you should check the high-end, mid-band,
and low-end frequencies in each hand at three power
levels: guaranteed power, -5 dB and —10 dB down
from guaranteed power.

Verify that the measured frequency is within 2 4B
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 ALC loop can be assumed to be function-
ing properly.
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INFORMATION

ALCLOQOP
TEST

G

FIB.

SOURCE v

A

| POWER
| sensor

Figure 10-12.  Test Eguipment Setup for ALC Loop Confidence Test
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FREQUENCY GENERATION

SUBSYSTEM TEST

SIGNAL SOURCE
INFORMATION

Testing the
Frequency
Generation
Subsystem

The following procedure verifies that the 36088 is
producing the proper output frequency. To determine
proper operation, you have to set the sowrce fora
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.)

12 DIgp “SBELECT FREQUENCY IN GHZ”
20 INPUT A*

30 ouTeUT 705; “CFl®,A,"GHZ"

40 GOTOG 10

RUN

Typically, 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 to be functioning
properly.
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SIGNAL SOURCE FREQUENCY GENERATION
INFORMATION SUBSYSTEM TEST

GPi3

SOURCE w‘

RFOUT HE &8
@

FREQUENCY
CUOUNTER

Fignre 10-13. Test Eguipment Setup for Frequency Generation Subsystem
Confidence Test
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SIGNAL SOURCE
INFORMATION

FM PHASE-LOCK
TEST

Testing
the FM
Phaselock
Circuit

This test checks that the source has a 6 MHgz-per-
volt response to an input de voltage.

Connect the test equipment as shown in Figure 10-
14,

From the controller kevboard, type the following
code: (Exawple is for an HP85 Controller.)

10 DIEP “SELECT FREQUENCY IN GHIZ”
20 INPUT A*

30 curTPUT 705; “CF1v,A,"GHZ"

40 GOTC 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
programmmed frequency, +24 MHz + 2.4 MHz,

K the shifts in frequency are within the tolerance
windows, the A10 PCB phase-lock circuits can be ag-
sumed to be functioning properly.
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SIGNAL SOURCE FM PHASE-LOCK

INFORMATION TEST
POWER SUPPLY
O SOURCE GPIB
TO PHASE
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LOCK INPUT |
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3 9
HPB5
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co  [EEED
FREQUENCY COUNTER

Figure 10-14. Test Equipment Setup for FM Phase-Lock Confidence Tost
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INFORMATION

ADJUSTMENT
PROCEDURES

10-14 apsusTuenT
PROCEDURES

This paragraph provides adjustment procedures that you should per-
form following the repair or replacement of printed cireuit boards
(PCBs), which are listed in Table 16-6.

360B MM

10-47




ADJUSTMENT SIGNAL SOURCE
PROCEDURES INFORMATION

Table 10-8. Recommended Adjustments Following Repaoir or Replavement

PCB Adjustment

A4 PCB ALC Loop Calibration and Adustments {page 10-84)

A5 PCB A5 PCB Frequency Adjustrments {page 10-50)

A6 PCB AB-A9 YIG Oscillator Bandswitch Adjustments {page 10-52}
AB-AD YIG Bias Check {page 10-56)

2-8 GHz Band {Osc 1) Tracking Fitter Adjustments {page 10-82}
2 GHz Bandswitch Compensation Adiustment {page 10-63}
ALC Loop Calibration and Adiustments {(page 10-84}

A7-AQ Same as above, except 2 GHz Bandewitch Compensation Adjusiment
PCB

A0 PCB None

A3 PCB Power Supply Adjustments {page 10-70)
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SIGNAL S5OURCE RECOMMENDED TEST
INFORMATION EQUIPMENT
.
Recom- Table 10-T lists the test equipment needed for
mended Test performing the adjustment procedures,
Equipment
Table 16-7. FRecommended Test Equipment for Adjustments
instrument Critical Spacifications Manufacturer
Power Meter GPIE Controllable Hewlett-Packard
Modal 4384 , with Oplion
prod
Power Sensor | Frequency Range: 0.05-26.5 GHez Hawiell-Packard
Power Range: ~30 to 20dBm (1 Modal 8485A
#W o 100 mW)
Power Sensor | Frequency Range: 0.05-40 GHz Hewlell-Packard
Power Range: 30 to 20 dBm Mode! 8457A
{1 uW to 100 mw}
Digital Hesolution: 4% digits John Fluke Inc.
Multimeter BC Accuracy: 0.002% + 2 counts Modet 8840A, with Opt
CC input Impedance: 10 MG ion 8804A-08 {True AC
AC Acouracy: 0.07% + 100 counis RMS}
AC Input Impedance: 1 MQ
/ﬂ""'\
Frequency Frequency Range: 0.01 t0 40 GHz EIP Microwave Inc,
Counter Input fmpedancs: 508 Model 5484, with
Resolution: 1 Hz External Mixers:
External Time Base Inpul: 1 MO Option 91 (26.5 10 40
GHz}
Option 82 {40 to 80 GHz)
Qscilloscope Bandwidih: DC ¢ 150 MHz Tektronix Inc.
Verical Sensitivity: 2 my/division Model 2445
Horizontal Sensitivity: 50
neddivision
Spectrim Frequency Range: 0.01 to 100 Tektronix Ine.
Analyzer with GHz Model 494
Extemnal Rasalution Bandwidth 100 Mz with External Mixer {PN
Mixer 015-300085-00}

L
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A5 PCB FREQUENCY SIGNAL SOURCE
ADJUSTMENTS INFORMATION
10*1 5 A5 PCB This paragraph provides instructions for adjusting the A5 F Center
FREQUENCY DAC voltages, and the A6-A9 bandswitch reference voltages. These vol-
ADJUSTMENTS tages should be checked and adjusted, if necessary, following main-
tenance on any of the A6-A9 PCBs or when any of the frequency
specifications are found to be out of tolerance.
Step 1. Setup the test equipment as shown in Pigure 10-15,
HPBS
CONTROLLER
! m__k
DIGITAL B A
MULTIMETER / =
:: ;
| EebseEsE
SIGNALSOURCE ¢
L 1048
MICROWAYE COUNTER N .
- O = %J
r—
Figure 10-15.  Test Equipment Setup for ALC Loop Cornfidence Test
Step 2. Remove top cover.
Step 3. Heset the 36085 by evcling the line power off and on.
Step 4. Connect the digital multimeter leads between AS5TP6 (+) and
A5TP1 () {Figure 10-16).
Step 5. Verify that the digital multimeter indicates +10 £0.1V,
Step 6. Connect the digital multimeter leads between ASTP3 (+) and
ASTPL ().
Step 7. Verify that the digital multimeter indicates -10 £ 0.1V,
NOTE
Steps 8 thru 12 are not routine adjustments,
They should be performed only if A5U0 has
been replaced.
——,
10-50 360B MM




SIGNAL SOURCE A5 PCB FREQUENCY
INFORMATION ADJUSTMENTS

Step 8. Remove the cover from the F Center dreuit (U5,U9, U10}
(Figure 10-16).

Step 9. Reset the 36088 by cycling the line power off and on.

Step 10. Reset the Foen DAC by connecting one end of 2 short jumper
wire to ASTT’1; contact the other end of the jumper first to
ASBUSG, pin 3, then to ASUS, pin 2.

Step 11, Connect the digital multimeter test leads between ASTPS (+)
and A5TP4 (-},

Step 12. Adjust ASR8 for OV £50 uV.

o= \
/ L ananmcannnn ;ﬂﬂﬁﬂﬁﬂﬂ?ﬂ\ﬂb

Us s U0 Ue R8 U7 ua

Figure 10-16. A5 PCB Component Locations
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A6-A9YIG OSCILLATOR SIGNAL SOURCE

BANDSWITCH ADJUSTMENTS INFORMATION
10-16 asasvic The 360SS Series signal sources use three or four YIG driver PCBs,
OSCILLATOR depending on the model. These adjustments should be performed fol-
BANDSWITCH lowing maintenance on the A6-A9PCHBs.
ADJUSTMENTS
A6 PCB, Adjust the 2-8 GHz YIG oscillator to bandswitch at
2GHz 2 GHz, as follows:

Step 1. Set up the test equipment as was shown
in Figure 10-15.

Step 2. Remove the top cover.

Step 8. Reset the 36088 by cycling the line power
off and on.

Btep 4.  Move ASP3 jumper to pins 2 and 3 (Figure
10-18).

Step 5. TFrom the controiler keyboard, type the fol-
lowing code: (Example is for an HP85 Con-
troller.)

Step 6. 10 DISP “SELECT FREQUENCY IN GHZ"
20 INPUT A*
30 OUTRUT 705; “CFLl".A,“GHZ"
40 GOTD 10
RUN

NOTE
Save the above program to disk; it will be
used often thronghout the procedures in this
chapter.

Step 7. Enter 2 GHz on controller keyboard.

Btep 8. Connect the digital multimeter test leads
between AGTPS (+) and ABTP1 (-} (Figure
10-17)

Step 8.  Adjust ABRET counterclockwise for OV
(TTL low).

Step 10. Readjust AGR6E7 clockwise for +5V (TTL
high).
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SIGNAL SOURCE A6-A93YIG OSCILLATOR
INFORMATION BANDSWITCH ADJUSTMENTS

812 RE R23 REO

ol T/

— UIIAE0nEnannnannanneannnnng

Fipure 10-17. A6 PCB Component Locations

A6 PCB, Adjust the 2-8 GHz YIG osallator to bandswitch at
8 GHz 8 GHz, as follows:

Step 1. Enter 8 GHz on controller keyboard.

Step 2. Move the digita]l multimeter (+) lead to
ASTP3.

Step 8. Adjust A6R49 (Figure 10-17) counterclock-
wise for OV (TTL low).

Step 4. Readjust ABR42 clockwise for +5V(TTL
high}.
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A6-A9YIG OSCILLATOR SIGNAL SOURCE
BANDSWITCH ADJUSTMENTS INFORMATION
A7 PCB 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 ATTP1 () (Figure
10-18).
Step 3.  Adjust ATR49 counterclockwise for OV
(TTL low).
Step 4. Headjust ATR49 clockwise for +3V (TTL
high).
A8 PCB 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 ASTP3 (+] and ASTP1 (~) (Figure
10-18).
Step 3. Adjust ASR49 counterclockwise for OV
(TTL iow).
Step 4. Readjust ARBR49 clockwise for +5V (TTL
high).
Step 5. When bandwidth adjustment is com-
pleted, move ASP3 jumber to pins 1 and 2.
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SIGNAL SOURCE A6-A9 YIG OSCILLATOR
INFORMATION BANDSWITCH ADJUSTMENTS
R33 R R12
wal o oTRr | ! 7P S0SASAST

A9 PCB
= 3605569
A
0
- A8 PCB
| . 3605589

Figure 10-18. A7 PUB thru A9 PCB Component Locations

AS PCB

Adjust the 18-26,5/27.5 GHz YIG oscillator to
bandswiteh at 26.5 or 27.5 GHz, as follows:

Step 1.

Step 2,

Step 3.

Step 4.

Step 5

Step 6.

Check A1A6 PCB for label indicating
bandswitch point. If not there, skip o step
3.

On the controller keyboard, enter the
bandswitch frequency.

Conneect the digital multimeter test leads
between ASTP3 (+) and AFTP1 {~) (Figure
10-18).

On the controller keyhoard, enter

26.3 GHz; then increment frequency by
0.1 GHz until DMM switches from OV to
+5V, (That is the bandswitch frequency).

Adjust A9R49 counterclockwise for OV
(TTL low).

Readjust ASR49 clockwise for +5V (TTL
high).

360B MM
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A6-A9 YIG BIAS SIGNAL SOURCE

CHECK INFORMATION

1 0‘1 7 AS-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 3. Press the POWER switch to ON.

A6 PCB YIG

A7 PCBYIG

A8 PCBYIG

A9 PCBYIG

Check the non-adjustable bias voltage on the 2-8
(Hz YIG oscillator, as follows:

Step 1. Connect digital multimeter between
A8TP4 (+) and ABTP1 (~) (Figure 10-17).

Step 2. Verify voltage is +15V,

Step 3. Move digital multimeter (+) lead to
Al4P14, pin 15 (Figure 10-28, page 10-73)

Step 4.  Verify voltage is -5V,

Check the non-adjustable bias voltage on the 8-
12.4 GHz YIG oscillator, as follows:

Step 1. Connect the digital multimeter between
ATTP4 (+) and ATTP1 (-} (Figure 10-18).

Step 2.  Verify voltage is +15V.

For 3608847 only, check 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 ABTP1 () (Figure 10-18).

Step 2. Verify voltage is +12V.

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 ASTP1 (-) (Figure 10-18).

Step 2. Verify voltage is +12V.
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INFORMATION

FREQUENCY
ADJUSTMENT

10-18

FREQUENCY
ADJUSTMENTS

This paragraph provides instruetions for adjusting the signal source
output 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 maintenarice
on the A5 and A6 thru A9 PCBs, and when any of the YIG oscillators
are replaced.
NOTE
Allow the instrument to warm up 30 minutes before at-
tempting any frequency adjustment.
Step 1. Setup 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 follows:
Step 1. Enter 2.1 GHz on controller kevboard.
Step 2. Wait 10 seconds for the frequency to setile.
Step 8. Enter 7.9 GHz on controller keyboard.
Step 4. Wait 10 seconds for the frequency to setile.

Step 5. Repeat steps 1 thru 4 two more times, to
set the YIGs hivsteresis.

Step 6. Enter 2.1 GHz on controller keyboard.
Step 7. Wait 10 seconds for the frequency to settle.

Step 8. Adjust AGR12 (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
2 MHz,

Step 12. Repeat steps 6 thru 11 until the two
frequencies are within their 2 MHz
tolerance.

J60B MM
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FREQUENCY SIGNAL SOURCE

ADJUSTMENTS INFORMATION
0.01 GHz Adjust the 0.01-2 GHz heterodyne band, as follows:
Band

Step 1. Enter 0.01 GHz on controller keyboard,

Step 2. Adjust AGR83 (Figure 10-17) for 1 GHz
+1 MHBez

Step 3. Set the frequency, again, to 1 GHz.

Step 4.  Enter 0.01 GHz on controller keyboard.

Step 5. Verify that the counter reads 10 MHz
+10 MHz. If not, readjust AGR12.

Step 8. Enter 1.9 GHz on controller keyboard.

Step 7. Verify that the counter reads 1.9 GHz
£10 MHz. If not, readjust ABR12,

Step B. Repeat steps 1 thru 7 as necesgary until
the frequencies at both ends of the
heterodyne range are within their
+10 MHz tolerance window.

Oscillator 2 Adjust the 8-12.4 GHz oscillator, as follows:

Step 1. Enter 81 GHz on controller keyboard.

Step 2. 'Wait 10 seconds for the frequency to settle.

Step 3.  Enter 12.3 GHz on controller keyhoard.

Step 4. Wait 10 seconds for the frequency to setde.

Step 5. Repeat steps 1 thru 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 ATR12 (Figure 10-18) for 8.1 GHz
+2 MHz.
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Oscillator 3

Step 8.
Step 10,
Step 11.

Step 12,

Enter 12.3 GHz on controller keyboard.
Wait 10 seconds for the frequency w settle,
Adjust ATR6 for 12.3 GHz 12 MHz.

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.
Btep 2.

Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Enter 12.5 GHz on controller keyboard.
Wait 10 seconds for the frequency to settle,

For 3608869, enter 17.9 GHz on control-
ler keyboard.

For 3605547, enter 20 GHz on controller
keyhoard.

Wait 10 seconds for the frequency to settle,

Repeat steps 1 thru 4 two more times, to
set the YIG's hysteresis.

Enter 12.5 GHz on controller keyboard.
Wait 10 seconds for the frequency to settle.

Adjust ABR12 (Figure 10-18) for 12.5 GHz
+2 MHz.

For 3608569, enter 17.9 GHz on control-
ler keyboard.

For 36808847, enter 20 GHz on controller
keyboard.

‘Wait 10 seconds for the frequency to settle,

Adjust ASRS (Figure 10-18) for 17.9 GHz
+2 MHz, for the 3605569, or 20 GHxz
+2 MHz, for the 3605847,

Repeat steps 6 thru 11 until the two fre-
guencies are within their 2 MHz toleran-
ces.

3608 MM
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Oscillator 4

NOTE
Perform the following steps only for the
3608889,
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.

Btep 18. Repeat steps 14 thru 17 two more times,
to set the YIG's hysteresis.

Step 19. Enter 28 GHz on controller keyboard.
Step 20. Wait 10 seconds for the frequency to settle.

Step 21. Adjust ABRGS (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 ABRE5 (Figure 10-18) for 40 GHz
+2 MHz.

Step 25. Repeat steps 19 through 24 until the two
frequencies are within their +2 MHz
tolerances.

For the 3608569, 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 3.  Enter 26.4 or 274 GHz (ap determined in
paragraph 10-161 on controller keyboard.

Step 4. Wait 10 seconds for the frequency to settle,

Step 5. Repeat steps 1 thru 4 two more times, o
set the YI(G’s hysteresis.

SMp 6. Enterl 18.1 GHz on controller keyboard. o
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Step 7. Wait 10 seconds for the frequency to settle.

Step 8.  Adjust A9R12 (Figure 10-18) for 18.1 GHz
+2 MHz.

Step 8. Enter 26.4 or 27.4 GHz, as applieable, on
controller keyboard.

Step 10. Wait 10 seconds for the frequency to settle.
Step 11. Adjust AIR6 (Figure 10-18) 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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2-8 GHz BAND (OSC 1) TRACKING SIGNAL SOURCE

FILTER ADJUSTMENTS

INFORMATION

1 0-1 9 2-8 GiHz BAND {OSC  This paragraph provides instructions for adjusting the 2-8 GHz band
1) TRACKING FILTER (0SC 1) tracking filter. These adjustments should be performed follow-
ADJUSTMENTS ing maintenance on the A6 PCB or when the power output of the sigmal

source is below its specified tolerance in the 2-8 GHz band.

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Connect the test equipment as was shown in Figure 10-15,
Remove the top cover from the sigual source.

Reset the signal source by cyecling the line power off and on.
Enter 2.1 GHz oun controller keyboard.

Set the 36085 for an unleveled output power, type :

10 OUTPUT 705:"LVO"
RUN

Adjust AGR93 (Figure 10-17) for maximum output power.

Recall frequency program (page 10-52) and enter 7.9 GHz on
controller kevboard.

Adjust ABRI5 (Figure 10-17) for maximum oufput power.

Repeat steps 4 thru 8 until no further adjustment is
necessary.

Enter 2.1 GHz on controller keyboard.

Verify output power exceeds the RESET power level
(+10 dBm for 3608547 or +5 dBm for 8608569).

Repeat steps 10 and 11 for 3 GHz, 4 GHz, 5 GHz, 6 GHz,
and 7 GHz.
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SIGNAL SOURCE 2 GHz BANDSWITCH
INFORMATION COMPENSATION ADJUSTMENT

1 0-20 2 GHz BANDSWITCH  This paragraph provides instructions for adjusting the signal source so
COMPENSATION that the frequency shift is minimal. Perforin this adjustment following
ADJUSTMENT 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 A6RB0 (Figure 10-17) clockwise for a full rotation .

Step 2. Turn ASRB0 counterclockwise 1/8 of a rotation.
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ALCLOOP SIGNAL SOURCE

ADJUSTMENTS INFORMATION
10’21 ALCLOOP This paragraph describes the ALC (automatic level control) loop adjust-
ADJUSTMENTS ments. It also provides instructions for adjusting the ALC, Perform the
ALC loop adjustment procedures following the repair or replacement of
any ALC loop components.
ALC Loop Adjust the ALC loop bandwidth as follows:
Bandwidth
Step 1. Set up the test equipment as shown in
Figure 10-19.
FUNCTION
GENERATOR
T HEER
Heean Soes mean
00 0B m &
OSCILLOSCOPE owz
&Q. WAVE
© TO AGRIH
p— 5 GEIB
o v

R
) ou-rpu%J
)
SIGNAL SQURCE L[

HPg5
CONTROLLER

Figure 10.19.  Test Equipment Setup for ALC 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 of A4R111 (Figure 10-
200, 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 signal.
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Figure 10-20. A4 PCB Component Locations

Step 5.

Step 6.

Step 7.

Step 8.

Turn the function generator off.

Adjust the oscilloscope vertical controls to
position the trace on the bottom graticule
line, This is now the reference line for the
maximum-output power signal from the
signal source,

Set the output power 10 dB below the
reset output power by typing the below
listed HP-85 BASIC code on the controller
kevboard. (Substitute the reset output
power value for the term X. This value is
10 dBm for 3608547 or +5 dBm for
3605569.)

10 gurpyT 705; "LVLXDB*
RUN

Ohserve that the oseilloscope trace
deflects upward, and note the graticule
line that the trace rests on. This graticule
line is now the reference for the minimurm
output power signal,

360B MM
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ALCLOOP SIGNAL SOURCE
ADJUSTMENTS INFORMATION

Step 8. 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 te 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 I (Ad/A6 Adjust the A4/A8 PCB ALC loop bandwidth as fol-
PCBs) Loop lows:

Step 1. Reeall frequency program {page 10-52)
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 10-21.

Step 3.  Adjust A4R123 (Figure 10-20) and AGR33
{Figure 10-17) for a squarewave with mini-
mum overshoot.

Het Band Adjust the A4/A6 PCB heterodyne ALC loop
(A4/A6 PCBs}  bandwidth as follows:
Loop

Step 1. Enter 1 GHz on controller keyhoard

Step 2. Adjust the vertical and horizontal oseillo-
scope controls to display a squarewave
similar to that shown in Figure 10-21.

Step 3. Adjust AdR124 (Figure 10-20) and AGR66
(Figure 10-17) for a square wave with min-
imum overshoot. (Recheck the adjustment
at 5 GHz.

Osc 2 (A7 Adjust the A7 PCB ALC loop bandwidth as follows:
PCR) Loop

Step 1.  Enter 10 GHz on controller kevboard.

Step 2.  Adjust ATR33 (Figure 10-18) for the best
square wgve response (least distortion).
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Figure 10-21. ALC Loop Adjustment Sguare Wave

Osc 3 (A8 Adjust the A8 PCB ALC loop bandwidth as foliows:
PCB) Loop
Step 1. Enter 15 GHz on controller keyboard.

Step 2. Adjust ASBR33 (Figure 10-18) for a square
wave with minimum overshoot.

Step 3. If 3608369, continue to OSC 4 (A9 PCB)
Loop. If 3608847, turn line power off,
withdraw the A4 PCB, and disconnect the
function generator,

Step 4. RBeinstall the A4 PCB and press the
POWER switch back to ON.
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INFORMATION

Osc 4 (A9
PCEB) Loop

Low Level
Noise

Power Level

Adjust the A9 PCB ALC loop bandwidth as follows:

Step .  Enter 22 GHz on controller keyboard.

Step 2. Adjust ASR33 (Figure 10-18) for a square
wave with minimum overshoot,

Step 3. Turn the 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.

Adjust low-level noise on the A4 PCE, as follows:

NOTE
Perform this adjustment only if A4 PCB has
been replaced.

Step L. 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 A4RS for minimum jitter.
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 controlier keyboard.
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Step 3. For the 36038569

a. Adjust A4R66 (Figure 10-20) for
+5 dBm +0.5 dB.

b. Set the output power to —~5 dBm, type:

10 QUTPUT 705;"LVL-5DM"
RUN

e. Adjust A4R72 (Figure 10-20) for
5 dBm +0.5 dB.

Step 4. For the 3608547

a. Adjust A4R66 (Figure 10-20) for
+10 dBm +0.5 4B,

b. Set the output power to 0 dBm, type:

10 OUTPUT 705; "LVLIODM®
RoNn

¢. Adjust A4R72 (Figure 10-20) for
10 dBm +0.5 dB.

RF Slope Adjust the slope of the RF output power, as follows:
Step 1. For the 360S847:
a, Set the frequency to 20 GHz, type:

10 ourpuT 705;"CR1IZ0GH"
RUN

b. Set the power to 10 dBm, type:

10 ocuTpUT T05;*LVLIODM"
RUN

¢ Adjust A4R66 (Figure 10-20) for
+10 dBm 0.5 dB.

d. Repeat step 1{a) for 2.1 GHz and
verify that the power level is 10dBm.
If not, readjust A4R66 as required.
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POWER SUPPLY SIGNAL SOURCE
ADJUSTMENTS INFORMATION

Step 2.  For the 360S545/5569:
a. Set the frequeney to 40 GHz, type:

10 QUTPUT 705;“CFLl40GH"
RUN

b. Set the power to 5 dBm, type:

10 QUTPOT 705; "LVLSDM~®
RUN

c. Adjust A4R86 (Figure 10-20; for
+5 dBm 0.5 dB.

d. Repeat step 2(a) for 2.1 GHz and
verify that the power level is 5 dBm. If
not, readjust A4RB6 as required.

1 0-22 POWER SUPPLY This paragraph provides instructions for adjusting the OUT OF REG,
ADJUSTMENTS HIGH LINE, and LOW LINE motherboard adjustments. They should
be made (1) if power supply problems are suspected or (2) after main-
tenance has been performed on any of the A13/A14 power supply cir-
cuits.

Oui-of- Adjust the out-of-regulation potentiometer as follows:
Regulation
Step 1. Adjust A14R89 (Figure 10-23) clockwise to
its limit,

Step 2, While observing the A14 OUT OF REG
indicator, readjust A14R89 counterclock-
wise until the indicator goes out. Stop.

Step 3. While counting the number of poten-
tiometer turns, continue to adjust A14R89
counterclockwise until the indicator
lights. Stop.

Step 4. Readiust A14R89 clockwise, haliway be-
tween the indicator’s on and off states.
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Low Line Adjust the low-line potentiometer as follows:
Voltoge
Step 1. Turn off the 36058,
Step 2. Connect the test equipment as shown in
Figure 10-22,
[IGITAL
MULTIMETER _
|
o EBEEEreee
S —
VARIAC SIGNAL SOURCE
AC @ » OU‘?;‘;}T
UNE & o
i VOLTAGE
' SELECTOR
I ﬁ MODULE
LINE VOLTAGE MONITOR

Figure 16-22, Test Equipment Setup for Poweer Supply Adjustments

Step 3.

Step 4.

Step 5.

Step 6.

Adjust the variac for 92 Vac {20% below
the nominal line voltage), as observed on
the line voltage monitor.

Tarn on the 360588,

Adjust A14R79 {LOW) (Figure 10-23} to
its clockwise limit; then readjust
counterclockwise until the A14 LOW
LINE indicator lights.

Readjust the variac for 115 Vac (nominal
line voltage), and ensure that the LOW
LINE indicator is not lit.

3608 MM
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SIGNAL SOURCE
INFORMATION

High Line
Voltage

Adjust the high-line potentiometer as follows:

Step 1.

Step 2.

Step 3.

Step 4.

Connect the test equipment as was shown
in Figure 10-22.

Adjust the vartac for 138 Vac (20% above
the nominal line voltage).

Adjust A14R80 (HIGH) (Figure 10-23) to
its clockwise limit; then readjust
counterclockwise until the HIGH LINE in-
dicator lights.

Readjust the variac for 115 Vac (nominal
line voltage), and ensure that the HIGH
LINE indicator is not lit.
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SIGNAL SOURCE
INFORMATION

REMOVE AND REPLACE
PROCEDURES

10-23 removeanp
REPLACE
PROCEDYRES

10-24  remove anp

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, botiom, and
side covers. To replace covers, reverse the removal process.

Procedure Top and Bottom Covers

Step 1.  Turn off ac power and disconnect the
input line voltage.

Step 2. On rear panel, loosen screws and remaove
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.

3608 MM
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REMOVE AND REPLACE SIGNAL SOURCE

Al, A4, A5, AND A10 PCBS INFORMATION

1 0-25 REMOVE AND 'This paragraph describes how to remove the the signal source PCBs,
REPLACE PCBS ail but the Al3. It is covered in the next paragraph. To replace these
{EXCEPT A13} 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.

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.

PCH A 5 A A5 A9
RETAINER eca

Figure 10-24. 36085XX PUB Locations
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REMOVE AND REPLACE
Al13 SWITCHING POWER SUPPLY PCB

10-26 gremove anp
REPLACE A13
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 desecribes how to remove the A13 Switching Power
Supply PCB. Tb 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 A13/A14
Switching Power Supply, even when you have the power
turned off and the ac line cord removed. Before performing
maintenance on this power gupply, observe the following
precautions: After turning the ac power off and removing
the line ¢ord, allow 5 minutes for the capacitor voltages to
decay. Avoid touching the terminals on the line fuse when
power is on, +165 Vde is present.

Preliminary Remove top cover (paragraph 10-24).

Procedrure Step 1. Remove ten serews and lockwashers 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 EHz). To prevent the radia-
tion, insure that the card-cage
cover is securely seated and fas-
tened with ail fen screws before
reapplying the ac power.

3608 MM
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REMOVE AND REPLACE
AYIG OSCILLATOR

SIGNAL SOURCE
INFORMATION

10-27 removeanp
REPLACE A YIG
OSCILLATOR

This paragraph describes how to remove and replace a typical YIG
oscillator. To replace the oscillator, reverse the removal process.

NOTE

Refer to Figure 10-25 for 3608547 and Figure 10-26 for
3608564 components locations.

Preliminary

Procedure

Remove all four covers (paragraph 10-24).

Step 1.

Step 2.

Step 3.

Remove the RF deck cover hy removing
six screws, lockwashers, and flat washers
from inside edge and seven screws and
lockwashers from front, back, and outside

edges.
For 2-8 GHz oscillator

0 Remove connector from Match
Modulator output. Leave match
modulator attached, it is included with
replacement oscillator.

[ Remove connector from P14 on mother-
board.

{] Remove two screws from oscillator bot-
tom and remove oscillator.

For 8-12 GHz oscillator:

U Remove connector from Isolator output.
(For 3605869, remove the cablefilter
assy between the Isolator and DPDT
PIN switch.)

O Remove connector from P13 on mother-
board.

] Remove two serews from oscillator bot-
tom and remove oscillator,
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AYIG OSCILLATOR

Step 4. For 12-18GHz (3608569) or 12-20 GHz

Step 5.

(3605347) oscillator:

[0 Remove cable from between oscillator
output and DPDT PIN switch.

[J Remove connector from P16 on mother-
board.

O Remove two screws from oseillator bot-
tom and remove oscillator.

For 18-26.5 GHz oscillator (3605569):

{30 Remove cable from between oscillator
cutput and multi-port PIN switch.

7 Remove connector from P17 on mother-
hoard.

(1 Remove two serews from oscillator bot-
tom and remove oscillator.

3608 MM
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MODEL 3605547 RF DECK SIGNAL SOURCE

COMPONENT LOCATIONS INFORMATION
28 GHz 12.4-20 Gz DOWN DIRECTIONAL

OSCILLATOR OSCLLATOR CONVERTER COURER

at

MATCHED Al AB A5 A8 AT A7 A7 AD AB AR ISOLATOR A8 8-12.4 GHz
MODULATOR et M Q2 43 Q1 2 Q3 Q8 o 2] a3 OSCHLATOR
Figure 10-25. 3608847 RF Deck Component Locations
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SIGNAL SOURCE MODEL 3605569 RF DECK

INFORMATION COMPONENT LOCATIONS
MULTI-PORT
8124 GHz 2.8 GHz 16265 GHz DOWN PIN DIRECTIONAL
OSCILLATOR  ISOLATOR  OBGILIATOR  OSCILLATOR  GONVEATER  SWITCH COUPLER

I

(7 FREGLIENCY
DOUBLER

|4

A
9 29 A9 A3 AR A8 12.418 GHz
1 o

MATCHED AQ AB A5 AR A7
(43 Qa3 @ Q2 O CECILLLATOR

MODULATOR Q1

Figure 10-26. 3608889 RF Deck Component Locations
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REMOVE AND REPLACE SIGNAL SOURCE

A PIN SWITCH INFORMATION
10"28 REMOVE AND This paragraph describes how to remove a PIN switch. To replace the
REPLACE APIN 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).
Procedure Step 1. Hemove the RF deck cover by removing

six screws, lockwashers, and flat washers

from inside edge and seven screws and
lockwashers from front, back, and outiside

edges.
Step 2. For the 3608547
1 Remove five RF cable conmectors,

] Remgve connector from P15 on mother
board.

[} Remove two mounting screws from the
backside of the RF deck.

[ Remove the switch and standoffs.

[} Remove two screws and lockwashers
and remove standoffs; save standoffs
for use on replacement switch.

Step 3. For 3608569 multi-port PIN switch:

[J Remove the frequency doubler (para-
graph 10-31} to gain access.

O Remove six cable connectors.

[ Proceed as described above for 3608547,
Step 4. For 3605569 DPDT PIN switch:

O Remove six cable connectors.

L1 Remove connector from P45 on mother-
board.

[J Remove the switch,
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10-29 remove anp
REPLACE THE
DIRECTIONAL
COUPLER

This paragraph describes how to remove the directional coupler. To
replace this component, reverse the removal process.

NOTE

Refer to figure 10-25 or 10-26 for component location.

Preliminary
Procedure

Remove all four covers (paragraph 10-24),

Step 1.

Step 2.

Step 3.

Remove the RF deck cover by removing
six serews, lockwashers, and flat washers
from inside edge and seven screws and
lockwashers from front, back, and outside
edges,

For 3805847T:

[0 Remove black cable connector from DC
QOUT on coupler and pull black wire
awsay from adjacent pin.

{1 Remove two RF cable connectors from
coupler.

[ Remove two screws and remove coupler.
For 3608869:

[0 Remove black cable connector from DC
OUT on coupler and pull black wire
away from adjacent pin.

[l Remove connector from RF IN on
coupler

] Remove two screws; pull directional
coupler back to free output connector,
then remove.

360B MM
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REMOVE AND REPLACE SIGNAL SOURCE

THE DOWN CONVERTER INFORMATION
1 0-3 0 REMOVE AND This paragraph describes how to remove the down converter. To
REPLACE THE replace this component, reverse the removal process.
DOWN CONVERTER
NOTE

Refer to figure 10-25 or 10-26 for component location,
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 360S847:
1 Remove two RF cable connectors.

] Remove connector from P12 on mother-
board.

L] Remove two mounting screws from the
underside of the RF deck.

1 Remove the down converter.
Step 3. For 3608869:

3 Remove DPDT PIN switch (paragraph
10-28) to gain access.

1 Remove two RF cable connectors.

O Remove connector from P12 on mother-
board.

] Remove two mounting screws from the
underside of the RF deck.

7 Remave the down converter.
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SIGNAL SOURCE REMOVE AND REPLACE

INFORMATION THE FREQUENCY DOUBLER
1 0-3 1 REMOVE AND This paragraph describes how to remove the frequency doubler on the
REPLACE THE 3605569. To replace this component, reverse the removal process.
FREQUENCY
DOUBLER NOTE

Refer to Figure 10-26 for component location.
Preliminary Remove all four covers (paragraph 10-24).

Provedure Step 1. Remove the RF deck cover by removing
six serews, lockwashers, and flat washers
from inside edge and seven screws and
lockwashers from front, back, and outside

edges.
Step 2. Remove two BF cable connectors.

Step 3. Remove two screws, and remove the fre-
quency doubler.

3608 MM 10-85/10-86
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A-1 inrropuction

A-2 powerLEVEL
CONSIDERATIONS

Appendix A
Model 363XA Test Set
Operation

The 363X A Frequency Converter Test Sets are user configurable and
can be used fo address a wide variety of applications that include: fre-
gquency 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 363X A should be less than —10 dBm at all in-
puts to aveid compression in the output signals. The reference signal
selected for phase lock should be between -10 and -25dBm. A
convenient signal for the reference is available at the sotirce lock out-
put connector.
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360B SYSTEM CONFIGURATIONS
USING 363XA TEST SETS

APPENDIX A
363XA OPERATION

A-3 3s0BsysTem
CONFIGURATIONS
USING 363XA TEST SETS
Antenna Test

Examples of the use of the 363XA in the 360 Vector Network Analyzer
system are discussed in the following paragraphs.

A simple antenna test setup for ghort distance meas-
urements to 40 GHz is shown in Figure A-1. The
source is placed at the transmit antenna and the test
set at receive antenna. The 360 VNA unit ean 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,

TBAN;
ANTENNA 1
Pd

ST TEST
ANTENNA

I,
~N

BEF SIGNAL

Z AMPLIFIER
{optional)

¢
|
|
3630A l
e
COMPUTER

ong DE oo

o | 1 {optiora)
255 S Mig ]

snmEnRos
ﬂ wal nBo O ERaBaias

Figure A-1. Short Distance Antenna Test Range

A-4
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360B SYSTEM CONFIGURATIONS
USING 363XA TEST SETS

4 @
i el
S o
i
i
e i
— —.
L DUt

Figure A-2. S-Porometer Measure-
ment of a High Power Device

S1r and Sgz
Measurement
of High
Power Device

Using the
3630A/3631A
Aftenuator/
Switch
Dirivers

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 cutput, 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 T is not exceeded when Opens and Shorts
from the calibration standards are connected.

The 36304 and 3631A Frequency Converter Test
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 A4 {next page) shows a 3630A con-
figured for full reversing S-Parameter measurement.

STEFATIENUATON
PANSPER

ARG T
SWITOM Difve
CONNEOTORS

Figure A-3. 363XA Test Set Rear 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-1
provides pin confiquration for the attenuator drive
connectors.

3608 MM
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360B SYSTEM CONFIGURATIONS APPENDIX A

USING 363XA TEST SETS 363 XA OPERATION
Tabie A-1.  Attenuator Drive Connector The switches are controlled by the attenuator con-
Pin Configuration trol in the Reduced Test Sipnals menu. When the ap-
propriate attenuation is selected, the corresponding
pin |Atienuation|  Extemnal Switch pin of the connector is grounded. It is possible to
Controt Controt place any of the three switches in either position hy
) specifying the appropriate attenuator setting.
_ — Specifying 10 4B would set switeh 1 to on, 20 dB
5 J0dBIN | SWITCH 1, would set switch 2 to on, 30 dB would set switches 1
POSITION 2 (ON) and 2 to on, ete.
3 40 a8 SWITCH 3, Note that the Port 2 Test Attenuator control is only
outT PCC)}S?T*ON i 0 to 40 dB. This means, when driving external
(OFF) switches, it is impossible to turn all 3 switches on at
4 _ IR the same time through that connector,
5 20dBIN | SWITCHZ, Fiqure A-6 shows how the Port 2 Source Attenuator
POSITION 2 (ON) connector could be connected to control three
HP333811 gwitches, Note the switching method and
6 | s24Vdc | +24Vde control voltage are both compatible, meaning no in-
7 — _ terface circuifry is needed.
8 — — With the 3630A and 3631A external switch eontrol
connectors, it is possible to configure a number of
g A0dBIN | SWITCH 3 antomated measurements without requiring manual
PQOSITION 2 (ON) switch control.
¢ — —
1 2048 SWITCH 2,
QuUT POSITION 1
(OFF}
QooaQQan
12 — f— DEEaSSaE
13 1048 SWITCH 1,
ouT POSITION 1
{OFF)
4 v —_—

THANSFER
SWITGH

Figure A4, 36X3A Configured to Measure Full Reversing S-Parameters
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TRANSMIT
ANTENNA 1 e
| l I ML W) POSITIONER
TEST
ANTENNA
TRANSMIT | 35708560
PCAWER Z& Mo
AMPLIFIER 2 . 8%
REF M2 -
| ANTENNA LOCAL 085G
BRI o e :
swron| A1« § i
oA
%3 f REMOTE 10 30 FEET
MEASUREMENT T
T—— . ! t pe 848
o o Baape s 2|1 gon o m
§§ ﬁ(}%ggé ?%Eg b visalelo E}gggéjgggg
6700 360 GPIB AND ANALOG
REMOTE TO 20 METERS

Figure A-5. Switched Transmit Anfennas

7 oI
"..“‘ PORT 2
SOURCE
r A‘I‘I’ENL@FE%R=
.?....Q
8 | [

Figure A-6. Port 2 Source Attenuator Connector Controliing Three HP33311
Switches
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A-4 operanion

Table A-2. S-Parameter Definitions

s Multi-
Param. Port
Aatio

Meas.
Chan.,
Ratio

Meas. Def.

811 "
al

TA
RA

Forward
Reflection

81 b1

Ta
RB

Reverse
Transmission

Stq b2
at

Ie
RA

Forward
Transmission

St b2

I8
Re

Reverse
Refaction

The 363XA Frequeney Converfer Test set is operaied under VNA pro-
gram contrgl during measurements. This section provides information
on setting up the VNA to present measurement data provided by the

test set.

Preoper-
ational
Setup,
Discussion

When a fully reversing test set is used with the 3608
VHNA system, the system ratios the relative mag-
nitude and phase of the S-parameter values for the
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 resultin
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.

1 Ta (Test, Channe! A} - in the forward measure-
ment mode, this signal containg information
about the reflected signal from the DUT hack
e PORT 1. In the reverse measurement mode,
this signal containsg information about the
transmitted signal from the DUT to PORT 1.

O RBs {(Beference, Channel B) — this signal con-
tains information about the stimulus signal in
the reverse direction { incident signal) from
PORT 2tothe DUT

1 Tg (Test, Channel B) ~ in the forward measure-
ment mode, this signal contains information
about the transmitted signsl from the DUT to
PORT 2. Ini 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 equivalent to the “S-
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, B8, TB).
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OPERATION

The 360B VNA system can measure the ratio of any
two of the test signals applied fo the 363XA test set.
The ratio need not be an S-parameter. Either Ra or
Ep can be selected as the referenee signal.

The operator must define the ratio he wants to
measure by choosing among items presented on a
series of menus shown on the VNA display sereen.
The nomenclature used in these menus is consistent
with front panel nomenclature of the 363X A test set.
For purposes of setting-up the VNA for making a
measurement using the 863XA test set, the following
is true:

[0 al is comparable to Ra
O a2 is comparahle to Bp
0 bl is comparable to Ta

O b2 is comparable to Tp

360B MM




APPENDIX A

OPERATION 363XA OPERATION
Preoper- After the 363X A has been installed in the 360B VKA
ational system and the system is turned on, the VNA will
Setup probably display four S-paramelers on the sereen. Al-
Procedure though this is consistent with a standard reversing

test set, the 363XA Frequency Converter Test Set is
not usually used in this mode. Therefore, the VNA
MENU SP should be put in single (or dual} channel mode consis-
tent with the phase lock signal connection (Ra or Rg).
SELECT
S - PARAMETER Define the signal configuration using the menus
go1 provided on the 360 VINA as follows:
FWD TRANS
Btep 1. Press the front panel S-PARAMS key on the
511 360B VNA (below). This brings menu SP
FWD REFL (left) to the screen.
s12
REY TRANS
So2
REV REFL
PRESS <ENTER>
TO SELECT

Step 2. Select the parameter to be redefined by
moving the cursor next to the parameter
and pressing ENTER.

Step 3. Select the REDEFINE SELECTED
PARAMETER menu option and press
ENTER. This brings the menu PD1.

A-10
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APPENDIX A

363XA OPERATION OPERATION
Step 4. With the cursor next to the selected
M PD1 parameter at the top of the menu press
ENU ENTER, to toggle to USER 2.
PARAMETER
DEFINITION Note the following:
S1/USERZ {1 The definition of the parameter to be measured
is shown ag a ratio of terms of meagurement
Pé?;}hgl;:’TER characteristic of a multiport device (al, a2, bl,
b2) under PARAMETER.
PHASE LOCK
at O The selected phase lock reference is shown
under PHASE LOCK.
LABEL:
MY 511 01 The name assigned the measurement
CHANGE parameter is shown under LABEL.
NUMERATOR ‘
Each of the above can be changed to suit the condi-
CHANGE tions of the measurement.
DENOMINATOR
CHANGE
PHASE L OCK
CHANGE
LABEL
PRESS <ENTER>
TO SELECT
OR SWITCH
3608 MM A-11




APPENDIX A

OPERATION 363XA OPERATION
Change The definition of the measured parameter can he
Measured changed by changing the numerator, the denom-
MENUPD2 Parameter inator, or both, Change the numerator as follows:
SELECT Definition
NUMERATOR
© Step 1. Move the curser to PARAMETER then
bi press ENTER.
B2 Step 2. Select CHANGE NUMERATOR and
press ENTER. Thig brings menu PD2 (left)
&l to the screen.
a2
Step 3. Choose the numerator of the parameter by
1 {UNITY) selecting b, b2, al, a2, or 1 (UNITY) as
appropriate for the measurement. Note
PHESS <ENTER»> that the nomenclature of the signals ap-
TO 8ELECT plied to the 363XA test set in the following
way:
O blis the signal applied at Ta
MENU PD3 D b2is the gignal applied at Te
SELECT O ealis the signal applied at
DENOMINATOR R&/SOURCE LOCK INPUT
b1 0 a2is the signal applied at
b2 RAe/SOURCE LOCK INPUT
ai The denominator of the definition of the measured
parameter can be changed. Select CHANGE
a2 DENOMINATOR in menu SP (page A-11). This
1 (UNITY) calls-up menu PD3 (left). Then, using the method
given in Step 8, choose the denominator appropriate
PRESS <ENTER> for the testing requirements.
TO SELECT
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363XA OPERATION OPERATION
Change The phase lock reference for a measurement can be
MENU PD4 Phase Lock selected as al or a2; these correspond to the
Ra/SOURCE LOCK INPUT and the Re/SOURCE
SELECT LOCK INPUT respectively.
PHASE LOCK
REFERENCE Change the phase lock reference as follows:
at Step 1. With menu SP displayed (page A-11), move
the cursor to PHASE LOCK then press
az ENTER. This brings menu PD4 to the
PRESS <ENTER> screen.
TO SELECT .
Step 2. Select al 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
MENU GRS use to name the measured parameter.
SELECT NAME Create a label for the redefined parameter as follows:
MY 811
Step 1. With menu SP displayed (page A-11}, move
ABCDEFGHIJKLM the curser to CHANGE LABEL then
NOPQRSTUVWXYZ press ENTER. This brings menu GF5 to
the screen.
01234567804
Step 2. Create a name for the measurement
TURAN KNOB parameter by selecting a series of up to
TO INDICATE five alphanumeric characters from among
CHARACTER OR . .
FUNCTION 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 first blank
NUMBERS MAY space below SELECT NAME at the top of
ALSOBE the menu.
SELECTED
USING KEYPAD Step 3. Repeat step 2 and choose up to five charac-
ters. If an 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 363X A test set such ag mixer
Control measurement systerns using external mixers require
control of two sources and receiver. This is ac-
complished using the Dual Source Confrol option
which is covered in the Model 360B Vector Network
Analyzer System Operator Manual,
360B MM A-13/A-14
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B-1 mwrropuction

B-2 RepLacEABLE
SUBASSEMBLIES

Appendix B

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, +8V and +15V (or
—15V) power supply voltages to the 3635B Test Set,

WILTRON maintains a module exchange program for selected signal
source modules, If a malfunetion occurs in one of these modules, it can
be exchanged. Upon request and typically within 24 hours, WILTRON
or a Wiltron/Anritsu 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.

3608 MM
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B-3 instavration

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 get for the correct line voltage (Figure B-1).

Step 2, Prepare the system console to position the 360ACM in the
desired location. The preferred location is at the bottom of
the system console.

Step 3. Fasten the 360ACM into the location prepared in step 2
above with the mounting hardware provided.

Stepd4. Connect the auxiliary dc power cable from the rear panel of
the ACM to the rear panel POWER DIST SUPPLY connector
of the 36358 Test Set.

Step 5. Connect the power cable to the ACM Line Module Assembly
and to the system console power strip.

360B MM
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To change the line voltage from that shown on the Line Voltage Module

selector drum, proceed as follows:
LINE YOLTAGE SELECTOR MODULE

_ sy Step 1. Remove the power cord from the line voltage module.
Sﬂegggg\k Step 2. Ingert the blade of a small screwdriver into the slot at the
/ FUSE GAVITY top-center of the module, and pry open the cover.
Step 3. Remove the voltage selector drum by pulling straight out.
l Step 4. TRotate the drum so that the desired line voltage marking
[ faces out, then reinstall the drum.
o
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).

Sitep 7. Change to the correct fuse, if necessary, and replace the fuse
cartridge.

Step 8. Close the cover, and ensure that the desired line voltage
value iz displayed through the opening in the cover.

Step 9. Reinstall the line cord,

Figure B-1. Setting the Line Voltoge
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8'4 FUNCTIONAL OVERVIEW  Figures B-2 thru B4 show the location and the interconnection of the

B-5 preventive

MAINTENANCE

major assemblies that comprise the 360ACM, The major assemblies
are:

O 12V Power Supply Assembly,

O 15V Power Supply Assembly,

1 Al00 Auxiliary Control Module PCB Assembly,
1 Line Module Assembly,

O Power Transformer,

O Duplex Outlet Assembly,

{1 Rear Panel Connector/Cable Assemblies.

The A100 Auxiliary Control Module PCB Assembly containg power-on
logiie relays (K1 and K2), voltage regulators (VR1 — VR4), a 12V fime
delay circuit (1, Q2), and fuses for the power supply aszemblies (F1 ~
¥4}, This assembly routes primary power from the Line Module As-
sembly to the 12V and 15V power supply assemblies via relay K1 and
fuses F1-F4.

Transistors Q1 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 of Q1 is applied to the inputs of voltage
regulators VR1 and VR2.

Voltage regulators VR1 and VR2 output 6V and 8V, respectively. Volt-
age Regulator VR4 converts the output of the 15V power supply as-
sembly to 5V. All of these voltages are routed via connector J8 to the
rear panel 15 pin “D7 connector, which is the main interface fo the
360VNA test set.

Voltage Regulator VR3 converts the output of the 12V power supply as-
sembly to 85V; this second 5V power source is used to light the front
panel POWER indicator LED. It is also routed to the rear panel BNO
connector (via connector J7) and is the RP BNC SIG voltage fed fo the
3642A Noise Figure Module (used only with 360NF20A Noise 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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B-6 rrousLEsHOOTING
PROCEDURES

Table B-1. Test Point Voltages

Test Measured Referance
Point | Voitage (Vde)* Point
P2 60102 TP

™3 | 80x02 1

R4 5.0£0.2 TP 1

PS5 50£02 TP1

™6 18.0+03 TP 1

P8 1503 ™A1

* Measure voltages with a voltmeter
having ungrounded, floating inputs.

Field troubleshooting and repair is limited to replacement of defective
power supply modules and replacement of voltage regulators and fuses
located on the A100 auxiliary control module PCB assembly. All major
360ACM assemblies (including the entire A100 Auxiliary Control
Module PCB assembly) may also be replaced, as required,

To troubleshoot, proceed as follows:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 8.

Step 7.

Remove power from the system.

Unfasten screws secaring 360ACM front panel to system con-
sole and slide unit out of system console.

Remove the screws securing the top cover and remove cover.

Remove the four serews securing the A100 auxiliary control
module PCB protective cover and remove cover.

WARNING
Voltages hazardous to life are exposed when operat-
ing the 360ACM with the A100 auxiliary control
module PCB protective cover removed. Use extreme
caution when operating in this manner.

Apply power to the system in normal manner. Meagure 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 cireuait).

If there are no de voltages present at the test points, careful-
ly determine if line voltage is present between fuges F1 and
F2 and between F3 and F4 of the A100 PCB. Ifline voltage is
not present, disconnect power cord and check the Line
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,

If Line Module Assembly fuse is OK, re-apply line voltage to
the 360ACM and carefully measure the de voltage across the
coil of relay K1 (measure across CR1). This voltage is
supplied by the test set and should measure 5V £ 0.3Vde. If
voltage is OK, K1 is defective.

360B MM




NDIX B
"M MAINTENANCE

A100 ACM PC ASSEMBLY
l ®
; Ja 7 TIMEDELAY VR Y
TO FRONT PANEL { LED AN >t AMY CIRCUIT l 5 o
POWER INDICATOR LEDCAT § ar.ae } VR2 C
i ; VA3 '
TOREARPANEL| [T BNCSIC ;" ji? 1 I !
BNO caNN%ﬁT&R*{ AP 3“‘3;;: L‘:_ . . .
] r—{ VR4 ——
*Used with 36427 |
Noise Figure Module Only. l K2 .
| e
! o
| >4 | Cwes
| e r 1| \ gmﬁi OUT
LINE MODULE ASSEMBLY L I i Il !: P bas T
i— _"J‘ 'h] el el L QU7 _l_
1 [ — o P
| | | i ! AN i | 3 "—Ewm uT o
, e
; uve | nilde > | ig
| VOLTAGE ! 7 7 e ?i t} lmz |
l SELECT ] %5 '{g’ﬁ > T, J]ij - 3
| I --—QK% ke i T 15V P8,
| | | i L ASSEMBLY i
J " i — — ————
| i |
FUSE ASSEMBLY"™
e LK oH> P o |
Tz e
N 1 == ____
mseFigmeB1  CHASSS POWER |
GND TRANSFORMER |
—
D |-
3
— e —— 1




INTERCON!
D

JE-DELAY

JRCUIT

Q1,Q2

koo pp® e i s s e e g — Sprw—

I P

CHASSIS GND

"

|
|
I

Jq_s,ss RN/

H

v

%
, = |
gl
DUPLEX
OUTLET
ABSEMBLY

Figure B4,

—

TO REAR PANEL

15 PIN SUBMINATURE
D CONNECTOR

{TC TEBT SET)

Interconnection Diggram




SPECIFICATIONS

APPENDIX B
360ACM MAINTENANCE

B-7 SPECIFICATIONS

Step 8,

If line voliage is present, check that fuses F1-F4 are not
open fthat is, no voltage drop across each fuse), If the fuses
are OK and there is no dc sutput (or incorrect ouiput) from
either power supply assembly, replace the suspected
assembly.

If there are de¢ voltages present at the test points, but they
are the wrong value, determine which voltage regulator or
power supply module ontput(s) are at fault. Before replac-
ing a suspected voltage regulator, determine that excessive
current is not being drawn by the test set (i.e, overheating
cables, shorted cables, overheating test set components,
etel.

If the +5V is OK at TP4, but the front panel POWER LED
is not lit, check for defective cable connection at A100(J9),
or defective cable, or defective LED.

Specifications for the 360 ACM are stated below.

Power-

W/0 360PSG or 360YTC:

Requirements 100/120/220/240V, 60/50 Hz, 190 VA max

With 360PSG or 360YTC:
100/120/220/240V, 60/50 Hz, 540 VA max

Dimensions: 133H x 432W x 603D mm

(8.25H x 1TW x 23.75D in.)
Weight (W/Q  Approx 10.9kg (24 1b.)
360PSG or
360YTCH:

B-10
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2 GHz Bandswitch Compensation Adjustment
Model 360585XX%, 10-59

2-8 GHz Tracking Filter Adjustments
Model 38058XX, 10-58

3608 Test Fixture (T1512}, 1-11

36808 VNA Assembly Locations, 5-6

360B VNA System Block Diagran, -7

380B VNA System Configuration Using 363XA, A-4

360B VNA System Interconnections, 2-5

A

A1LO 1Phase Lock PCB Circuit Description
Model 360 VNA, 5-8

Al10 PSAF PCB Circuit Description
Model 360 VNA, 5-28

A10 PCB Circuit Deseription
Model 360S8XX, 10-28

A11 10 Processor PCB Circuit Description
Model 360 VNA, 5-30

A1IT Microeircuit Circuit Description
Model 3635B/364XB, 9-18

A12 Main 2 Processor PCB Circuit Description
Model 360 VNA, 5-32

Al12T Assembly Circuit Description
Model 361XA/362XA, 7-32
Model 3630A/36314, 8-21

A13 Main 1 Processor PCB Circuit Description
Model 360 VNA, 5-34

A13T Assembly Circuit Description
Model 361XA/B62XA, 7-33

Al4 Power Supply Control PCB Circuit Description
Model 360 VNA, 5-36

A14T/A15T Assembly Circuit Description
Model 361XA/362XA, 7-34

A15 Power Supply Converter PCB Circuit
Description, Model 360 VNA, 5-38

A16 Test Set /O PCB Circuit Description
Model 360 VNA, 540

A16T Assembly Circuit Description
Model 3630A/3631A, 8-22

A18T Microcireuit Circuit Description
Model 3635B/36458B, 9-18

A17 SBystem Motherboard PCB Circuit
Description, Model 360 VNA, 540

A17T Assembly Circuit Description
Model 361XA/362XA, 7-35
Model 3630A/3631A, §-22

A18 Power Supply Motherboard PCB Circuit
Description, Model 360 VNA, 542

A1BT/A19T Assembly Circuit Deseription
Model 361XA/362XA, 7-35

A19 Front Panel PCB Circuit Description
Model 360 VNA, 5-44

A1T, A2T, AST PCB Circuit Description
Model 361X4/362XA, 7-15
Model 3630A/36314, 8-9
Model 3635B/364XB, 9-8

A2 LG 2 Phase Lock PCB Circuit Description
Model 360 VNA, 5-10

A20 Front Panel Control PCB Circuit Description
Model 360 VNA, 5-48

A20T Microcircuit Cirenit Deseription
Meodel 3635B/364XEB, 9-18

A20T/A21T/A22T Assembly Cireuit Description
Model 36 1XA/362XA, 7-36

AZ1T Assembly Circuit Description
Model 3630A/36314, 8-22

A21T Microcircuit Circuit Description
Mode] 3635B/364XR, 9-18

A22T Microcireuit Circuit Description
Model 3635B/364XB, 9-18

A23T PCB Circuit Description
Model 361XA/362X4A, 7-26
Madel 3630A/36314A, 8-18
Model 3635B/364XRB, 9-16

A24T Assembly Circuit Description
Model 361XA/362X4, 7-27
Model 36304/36314, 8-19
Model 3635B/364XB, 9-17

AZ25T Assembly Circuit Description
Model 361XA/362XA, 7-36
Model 3630A/36314, 8-22

AZTT PCB Circuit Description
Model 361XA/362XA, 7-28

A28T/A29T Assembly Circuit Description
Moadel 36 1XA/362XA, T-87

A3 CAL/3rd 1.0 PCB Circuit Description

360B MM
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Model 360 VNA, 5-12
AJ0T/A31T Assembly Circuit Description
Model 381X47362XA, 7-38
A4 A/D Converter PCB Circuit Description
Model 360 VNA, 5-14
A4 PCB Circuit Description
Model 36088XX, 10-20
A4T 102 PCB Circuit Description
Model 361XA/362XA, 7-18
A4T PCB Circuit Description
Model 3630A/36314, 8-12
Model 3635B/364XRB, 9-12
A5 10 MHz Reference PCB Circuit Description
Model 360 VNA, 5-18
A5 PCB Circuit Deseription
Model 360S8XX, 10-22
AB PCB Frequency Adjustments
Model 360S8XX, 10-46
ABT 1.O1 PCB Circuit Description
Model 361XA/362XA, 7-20
AST PCR and A4T PCB Adjustments
Models 361XA/362XA, 3-28
AS5T PCB Circuit Deseription
Model 3630A/3631A, 8-14
Model 3635B/364X8, 5-14
A8 Source Lock PCB Circuit Description
Model 360 VNA, 5-20 :
A6-AY PCB Circuit Description
Model 36085XX, 10-26
A6-AS Y1 Oscillator Adjustments
Model 36085X%, 10-48
AST PCB Circuit Description
Model 361XA/362XA, 7-22
Model 3630A/36314, 8-18
A7 Byne Det “A” PCB Circuit Description
Model 360 VNA, 5-22
AT PCB Circuit Description
Model 361XA/362XA, 7-24
A8 Bync Det “B” PCB Circuit Description
Model 360 VNA, 5-24
ABT/A10T Assembly Circuit Deseription
Model 361XA/362XA, 7-30
Model 3630A/36314, 8-20
Model 3635B/364X8, 9-18
A9 Syne Det “R” PCB Circuit Description
Model 360 VNA, 5-26
A9T Microcireuit Circuit Description
Model 3635B/364X8, 9-18
Adjustment Procedures
Model 36088XX, 10-44

Adjustments
2 GHz Bandswitch Compensation
{Signal Source), 10-59
2-8 GHz Tracking Filter (Signal Source), 10-58
AS Frequency (Signal Source), 10-46
AG-A9 YIG Oscillator (Signal Source), 10-48
ALC Loop (Bignal Source), 10-60
Frequency (Signal Source), 16-53
Models 361XA/362XA, 3-27
Models 3630A/36314A, 3-49
Power Supply (Signal Source), 10-66
YIG Bias Check (Signal Source), 10-52
ALC Loop Adjustments
Mode] 36088XX, 10-60
Antenna Tests (Model 363XA), A-4
Assembly Locations
Model 3610A/3611A and 3620A/3621A, 7-4
Model 3612A/13A and 3622A/23A, 7-5
Model 3630A/3631A, 8-5
Model 3635B/364XB, 9-8

B

Bias Tee Problems, 4-42
Block Diagram
Model 3608847, 10-17
Model 3605568, 10-18
Modsl 3610A/3611A and 3620A/3621A, 7-11
Model 36128A/36224, 7-12
Model 3630A/3651A, 8-7
Model 3635B/364%RB, 9.7

C

Centronics Interface, 2-6
Circuit Degeription
AlQ FM/Attenuator PCB (3608SXX), 10-28
A11T Power Splitter Microcirenit, 9-18
Al12T Power Amplifier Assembly, 7-32, 8-21
A13T Transfer Switch Assembly, 7-33
Al4T/AIST Coupler/Connector Assembly, 7-34
A16T Power Divider Assembly, 7-34, 8-22
Al16T Power Splitter Microcircuit, 9-18
A17T Control Output Mounting Bracket
Assembly, 8-22
A1TT Reference Delay Mounting Bracket
Assembly, 7-35
A18T/A19T Bias Tees Assembly, 7-35
A1T, A2T, A3T Charmel Amplifier PCE, 7-15,
88,99
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AZ0T Power Amplifier Microcireuit, 9-18
A20T/A21T/A22T Step Attenuator Assembly, 7-36
A21T 0-70 dB Step Attenuator Assembly, 8-22
A21T Port 1 LO Power Amplifier Microcireuit, 9-18
AZZT Port 2 LO Power Amplifier Microgireuit, 918
A23T Motherboard PCB, 7-26, 8-18, $-16
AZ4T Source Lock/LRL Assembly, 7-27
A24T Source Lock/Reference Select Assembly,
819, 9-17
AZ5T BF Splitter Assernbly, 7-36, 8-22
A27T Amplifier/Switch Driver PCB, 7-28
AZ8T/A29T SPDT/Splitter Switch Assemblies,
7-37

A30T/A31T Tripler Assembly, 7-38
A4 ALC PCB (36088XX), 10-20
A4T 102 PCB, 7-18, 8-12, 9-12
A5 Frequency Instruction PCB (3608S8XX), 10-22
AST 1O 1PCB, 7-20
ASTLO 1PCB,8-14
AST Power Distribution PCH, 9-14
A6-A9 YIG Driver PCB {36058XX}, 10-26
A6T Digital Interface PCB, 7-22, 8-16
ATT Attenuator Driver PCB, 7-24
ABT/A10 Buffer/Amplifier Assemblies, 7-30
AST/A10T Buffer/Amplifier Assemblies, 8.20, 9-18
A9T Transfer Switch Microcircuit, -18
Switching Power Supply (36088XX), 10-30

Compression Level Test
Models 3630A/36314, 341

Confidence Test
Model 36058XX, 10-36

D

Description
RF Deck Modules (36085XX), 10-35

E

Effective Directivity Test
Models 361XA/362XA, 3.18
Effective Bource Match Test
Models 361XA/ZE2XA, 3-23
Error
Bias Tee Problems, 4-42
Monitor Problems, 4-41
Step Attenuator Problems, 4-43
Error Message
009, 4-9
010 or 170, 4-10

011, 4-11
013. 014, or 020; 4-12
(15,0186, or 04d4; 4-18
022, 4-14
028, 4-15
031, 100, 103, 114, 115, 131, 132, or 134: 4-18
060, 4-18
061, 062, 063, or 064; 4-19
065, 086, 067, or 069; 4.20
069,070,071, or 072; 4.21
101 or 102, 4.22
105, 4.28
110, 4-25
112, 4.27
171, 4-28
301 -B-DE, 4-31
301-BCDE, 4-30
301 —DE/DEF, 4-38
301 —DE (3635B/3640), 4-45
301 —DE (3635B/3641), 4-44
301 —CDE, 4-32
301 ABCDE, 4-28
303, 4-39
400, 4-40
Error Messages, 4-3

F

Forward Reflection (811}, 2-4
Forward Transmission (821), 2-4
Frequency Adjustments
Model 36088XX, 10-53
Full-Band Performance Test
Models 3630A/3631A, 3-34
Functional Description
Models 361XA/362XA Test Sets,
7-15, 7-18, 7-20, 7-22, 7-24, 7-26 - 7-28, 7-30,
7-32.7-88
Model 3610A/11A713A and 3620A/21A /23A
Test Sets, 7-7
Model 3612A and 36224 Test Sets, 713
Model 3630A/3631A, 8-4
Model 36358/364X18, 9.3
Functional Overview
360ACM, B-6

G

GPIB, 2-8, 5-4
Graphics Control Processor, 5-5

360B MM
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H-M INDEX
H Confidence Test, 10-36
Frequency Adjustments, 10-53
High Level Noise Test GPIB Setup and Interconnection, 10-19
Models 3635B/364X Modules, 3-57 Overall Circuit Description, 10-14
High Level Noises Test Overall Frequency Generation, 10-24

Models 361XA/862XA, 3-11
Human Interface Processor (Main #2), 5-5

I

1/0 Processor, 5-5
Identification Number, 1-3
Installation (360ACM), B-4
Installation and Operation, 8-3
Interconnection Diagram
360ACM, B-9
Introduction, 1-3, 2-3, 3-3, 4-3, 5-§, 6-3, 7-3, 83,
9-3, 10-3, A-3,B-3

M

Magnitude Tracking Test
Models 3630A/3631A, 3-47
Malfunetions Not Displaying Exror Messages, 4-3
Microwave Measurement Chart, 3-22
mm-Wave Modules Description
Model 3635B/364XB, 9-5
mne-Wave VNA System Configuration, 8-3
Model 360ACM
Functional Overview, B-6
Interconnection Diagram, B-9
Preventive Maintenance, B-6
Specifications, B-10
Troubleshooting Procedures, B-8
Model 3605547
Block Diagram, 10-17
Model 3603569
Block Diagram, 10-18
Model 360SSXX
2 GHz Bandswitch Compensation Adjustment,
10-59
2-8 GHz Tracking Filter Adjustments, 10-58
A10 PCE Circuit Description, 10-28
A4 PCB Circuit Description, 10-20
A5 PCB Circuit Description, 10-22
A5 PCB Frequency Adjustments, 10-46
A6-A9 PCRB Cireuit Description, 10-26
A6-ABYIG Oscillator Adjustments, 10-48
Adjustment Procedures, 10-44
ALC Loop Adjustments, 10-60

Power Supply Adjustments, 10-66
Recommended Test Equipment (Adjustments),
1045
Recommended Test Equipment
{Confidence Test), 10-36
Remove and Replace Al, A4, A5, and A10 PCBs,
10-72
Remove and Replace A13 PCB, 10-73.
Remove and Replace Covers, 10-71
Remove and Replace Directional Coupler, 10-79
Remove and Replace Down Converter, 10-80
Remove and Replace Frequency Doubler, 10-81
Remove and Replace PIN Switch, 10-78
Remaove and Beplace YIG Oscillator, 10-74
RF Deck Module Descriptions, 10-35
Switching Power Supply Circuit Description, 10-30
Testing the ALC Loop, 10-38
Testing the FM Phase-Lock Circuit, 10-42
Testing the Frequency Generation Subsystem,
14-40
Troubleshooting, 10-5
Y1G Bias Check, 10-52

Model 3610A/11A and 3620A/21A Test Sets

Functional Deseription, 7-7
Assembly Locations, 7-4
Block Diagram, 7-11

Model 3612A/13A and 3622A/23A Test Sets

Fuanctional Description, 7-13

Model 3612A/13A and 3622A/23A Test Sets

Assembly Locations, 7-5
Block Diagram, 7-12

Model 361XA/362XA

A1T, A2T, A3T PCB Circuit Description, 7-15

A4T PCB Cireuit Description, 7-18

AS5T PCB Circuit Description, 7-20

ABT PCB Cireuit Deseription, 7-22

AT7T PCB Cireuit Description, 7-24

ABT/A10T Assembly Circuit Deseription, 7-30

A)2T Assembly Circuit Description, 7-32

A13T Assembly Circuit Description, 7-33 - 7-34

Al4T/A15T Assernbly Circuit Description, 7-34

A17T Assembly Circuit Description, 7-35

A18T/A19T Assernbly Circuit Description, 7-35

AZOT/AZ1T/A22T Assembly Circuit Description,
7-36
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A23T PCB Circuit Description, 7-26
A24T Assemnbly Circuit Description, 7-27
A25T Assernbly Circuit Description, 7-36
A27T PCB Circuit Description, 7-28
A28T/A29T Assembly Circuit Description, 7-37
AB0T/A31T Assembly Cireuit Degcripiion, 7-38
Overall Functional Deseription, 7-3
Test Port Converters, 7-6
Model 3630A/3631A
A1T, A2T, A3T PCB Circuit Description, 8-9
A4 PCB Circuit Description, 8-12
AT PCB Circuit Description, 8-14
A6T PCB Cireuit Description, 8-16
AST/AL0T Assembly Circuit Description, 8-20
A12T Assembly Circuit Description, 821
Al6T Assembly Circuit Deseription, 8-22
A17T Assembly Circuit Deseription, 822
AZ21T Assembly Circuit Deseription, 8-22
A23T PCB Circuit Description, 8-18
A24T Assembly Circuit Description, 819
A25T Asserably Circuit Deseription, 8-22
Assembly Locations, 8-8
Block Diagram, 8-7
Funetional Desceription, 84
Ingtallation and Operation, 8-3
Model 3635B/364XRB
AlT A2T, A3T PCB Circuit Description, 9-9
A4AT PCB Circuit Description, 9-12
A5T PCB Cireuit Description, 9-14
AST/A10T Assembly Circuit Description, 9-18
A9T Microcireuit Cirenit Description, 9-18
Al11T Microcircuit Cireuit Description, 9-18
A18T Microcircuit Circuit Deseription, 9-18
A20T Microcircuit Circuit Description, 9-18
A21T Mierocircuit Circuit Description, 9-18
A22T Microcireuit Cirenit Description, 9-18
AZ3T PCB Circuit Description, 9-16
AZ4T Assembly Circuit Description, 9-17
Assembly Locations, -8
Block Diagram, 8-7
Functional Description, 9-3
mm-Wave Modules Description, 9-5
Model 363XA
Antenna Test, A4
Operation, A-8
S11 and S21 Measurement of High Power
Devices, A-5
Using the 368X A Antenna Switch Drivers, A-5
Module Exchange Program, 1-5
Monitor Problems, 441

N

Noise Floor/Receiver Dynamic Range Test
Models 3630A/3681A, 344
Non-Ratioed Power Level Test
Models 3635B/364X Modules, 3-53

O

Operation (368X 4A), A-8
Orverall Circuit Description
Model 36088XX, 10-14
Test Set (General), 6-4
Overall Frequency Generation
Muodel 3608SXX, 10-24
Overall Functional Description
Model 361XA/362XA, 7-3

P

Performance Tests

Models 361XA/362X A, 3-5

Models 3630A/3631A, 3-33

Models 3635B/364X Modules, 3-51
Performance Tests and Adjustments, 3-3
Power Level Considerations, A-3
Power Supply Adjustments

Model 36085XX, 10-66
Preventive Maintenance

360ACM, B-6

R

Recommended Test Equipment, 1-11
Recommended Test Equipment (Adjustients)
Model 360S8XX, 10-45
Recommended Test Equipment {Confidence Test)
Model 36085XX, 10-38
Related Manuals, 1-3
Hemove and Replace
A1T thru AST PCBs (Test Set), 6-10
ABT PCB (3635B), 6-11
ABT PCB (Test Set), 6-12
A7T or A27T PCB (Test Set), 6-12
AST or A10T Buffer/Amplifier (Test Set), 6-18
Al1T Power Splitter (36358B), 6-28
Al12T Power Amplifier (Test Set), 6-19
A14T/AIET Coupler Connectors {Test Set), 6-23
A16T Power Divider (Test Set), 6-21
Al17T Interface Assy (Test Set), 6-20

360B MM
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A20T RF Input Amplifier (3635B), 6-25
AZ0T thru A22T Atin and A18T/A19T Bias Tees
{Test Set), 6-14
A21T Port 1 LO Amplifier (3635B), 6-27
A22T Port 2 LO Amplifier (3635B), 6-26
A24T Source Lock/LRL Asgsembly (Test Set), 6-22
A25T RY¥ Splitter (Test Set), 6-17
AB0T and A31T Triplers (Test Set), 6-15
Color Display VGA Assembly (VNA), 5-52
Compezzsatien Cable Assy (3610A), 6-13
Covers (Test Set), 8-8
Covers (VNA), 548
Front Panel and Disk Drive (VNA), 5 51
PCBs (VNA), 5-50
Transfer Switeh (A13T or A9T), 6-16
Remove and Replace Al, A4, A5, and A10PCBs
Model 360S8XTX, 10-72
Remove and Replace A13 PCB
Model 368088XX, 10-78 -
Remove and-Replace Covers
Model 36088XX, 10-71
Remove and Replace Directional Coupler
Model 36088XX, 10-79
Remove and Beplace Down Converter
Model 3605SXX, 10-80
Remove and Replace Frequency Doubler
Muodel 36088XX, 10-81
Remove and Replace PIN Switch
Model 360S5XX, 10-78 &
Remove and Replace Procedures
Al, A4 A5, and A10 PCBs (Signal Source), 10-72
Al3 Switching Power Supply PCB
{Signal Source), 10-73
Covers (Bignal Source), 10-71
Directional Coupler (Signal Source), 10-79
Down Converter (Signal Source), 10-80
Frequency Doubler (Signal Souree), 10-81
PIN Switch (Signal Source), 10-78
Test Set, 6-9
¥IG Oscillator (Signal Source), 130-74
Remove and Replace YIG Oscillator
Model 36088XX, 10-74

S-parameter, 5-4
S-parameters, 24
311 and $12 Measurement of High Power Devices,
A-5
Sampler Efficiency Test
Models 361X A/862XA, 5-6
Scattering Parameters, 2-4
Scope of Manual, 1-8
Service Information, 1-5
Het Source Power Level
Models 3630A/38314, 3-38
Signal Source
Deseription, 2-4
Model 3605847, 24
Model 3605868, 2-4
Series 66XXE, 2.4
Series 67XXH, 24
Bouree Maich Specification
Models 361XAB62XA, 3-26
Source Mateh/Dhrectivity
Models 3635B/364% Modules, 3-64
Specifications
360ACM, B-10
Static Handling, 1-9
Static Handling Procedures, 1-10
Step Attenuator Problems, 4-48
Switching Power Supply Circuit Description
Meodel 36055XX, 10-30
System Components, 2-4
Systemn Description, 2-4
System Dynamic Range Test
Models 361XA/362XA, 3-14
Models 3635B/364X Modules, 3-61
System Operation, 2-7

T

T1512 8808 Test Fixture, 1-11
Test Equipment, 1-11, 3-8, 4-3
Test Fixture (T1512), 1-11

Replaceable Subassemblies, 5-3, 6-8, 18-3, B-3 Test Port Converters
Reverse Reflection (S22), 24 Model 361XA/362XA, 7-6
Reverse Transmission (812), 2-4 Test Set
BF Deck Module Descriptions Description, 2-6
Model 360SSXX, 10-35 Types, 2-6
Test Set (General}
Overall Circuit Description, 6-4
Test Set Signal Desceriptions, 6-7
Index 6 360B MM
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Test, Set Signal Descriptions
Test Set (General), 6-7
Testing the ALC Loop
Model 36055XX, 10-38
Testing the ¥M Phase-Lock Cireuit
Model 36055XX, 10-42
Testing the Frequency Generation Subsystem
Model 3605SXX, 1040
Trouhleshooting
Model 36088XX, 10-8
Troubleshooting Procedures
J60ACM, B-8
Troubleshooting Tables, 4-3

u

Using the Antenna Switch Drivers (363XA), A-5

|4

Vector Processor (Main #1), 5-8

VNA
A1 PCB Cireuit Description, 5-8
A2 PCB Circuit Deseription, 5-10
A3 PCB Circuit Description, 5-12
A4 PCR Cireuit Deseription, 5-14
A5 PCB Circuit Description, 5-18
A6 PCB Cireuit Deseription, 5-20
A7 PCB Circuit Description, 5-22
A8 PCB Circuit Degcription, 5-24
AY PCB Circuit Description, 5-26

3]

A10 PCB Circuit Description, 5-28
All PCB Circuit Description, 5-30
A12 PCB Circuit Description, 5-32
A13 PCB Cireuit Deseription, 5-34
Al4 PCB Circuit Description, 5-36

- A15 PCB Circuit Description, 5-38

A16 PCB Circuit Description, 5-40
Al17 PCR Circuit Description, 5-40
AIRPCE Circuit Deseription, 5-42
A19 PCB Circuit Déseription, 5-44
A20 PCR Circuit Description, 5-46
Asgsembly Locations, 5-6
Description, 2-6, 5-4

Graphics Control Processor, 5-5

Human Interface Processor (Main #2), 5-5

/0 Processor, 5.5

Remove and Replace Color B‘sspiay VGA

Assembly, 5-52
Remove and Replace Covers, 5-49

Remove and Replace Front Panel and

Digk Drive, 5.51
Remove and Replace PCBs, 550 -
System Block diagram, 5-7 .
Vector Processor (Main #1), 5-

VNA System Block Dlagram 2~9

£

Model 36058XX, 1{3-52 Co
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