
3900 Series

Maintenance Manual
Digital Radio Test Set

EXPORT CONTROL WARNING:  This document contains controlled technical 
data under the jurisdiction of the Export Administration Regulations (EAR), 
15 CFR 730-774.  It cannot be transferred to any foreign third party without the 
specific prior approval of the U.S. Department of Commerce Bureau of 
Industry and Security (BIS).  Violations of these regulations are punishable by 
fine, imprisonment, or both.                    

Issue-7



Subject  to  Export  Control ,  see Cover Page for  detai ls .

3900 Series

Digital  Radio Test Set

Maintenance Manual

PUBLISHED BY
Aerof lex

COPYRIGHT ©  Aerof lex 2015

Al l  r ights reserved.  No part  of  th is publ icat ion may be reproduced,  stored in  a retr ieval  system, or  
t ransmit ted in any form or  by any means,  elect ronic,  mechanical ,  photocopying, recording or otherwise 
without  the pr ior permission of the publ isher .

Re-Issued Jan 2010

Issue-2 Mar 2010

Issue-3 Jan 2011

Issue-4 Oct 2011

Issue-5 Sep 2013

Issue-6 Jan 2014

Issue-7 Feb 2015

10200 West  York/Wichi ta ,  Kansas 67215 U.S.A. / (316)  522-4981/FAX (316)  524-2623



SAFETY FIRST: TO ALL SERVICE PERSONNEL

REFER ALL SERVICING OF UNIT TO QUALIFIED TECHNICAL PERSONNEL.

CASE, COVER OR PANEL REMOVAL

Removing protect ive covers,  casings or  panels from th is uni t  exposes the technician to elect r ical  
hazards that can resul t  in  elect r ical  shock or  equipment damage.

SAFETY IDENTIFICATION IN TECHNICAL MANUAL

This manual uses the fol lowing terms to  draw attent ion to possible safety hazards that may exist  when 
operat ing or servic ing this equipment.

SAFETY SYMBOLS IN MANUALS AND ON UNITS

EQUIPMENT GROUNDING PRECAUTION

USE OF PROBES

Refer to products speci f icat ions for  the maximum voltage, current  and power rat ings of  any connector on 
the uni t  before connect ing i t  wi th a probe from a terminal device.   Be sure the terminal device per forms 
within these speci f icat ions before using i t  for measurement ,  to prevent e lectr ical  shock or  damage to the 
equipment.

POWER CORDS

Power cords must not be frayed or broken nor expose bare wir ing when operat ing this equipment.

WARNING:
HIGH VOLTAGE EQUIPMENT

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF EXTREMELY HIGH 
VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS BODILY INJURY OR DEATH.  WHEN 
PERFORMING ANY OF THE PROCEDURES CONTAINED IN THIS MANUAL, HEED ALL 
APPLICABLE SAFETY PRECAUTIONS.

IDENTIFIES CONDITIONS OR ACTIVITIES THAT, IF IGNORED, CAN RESULT IN 
EQUIPMENT OR PROPERTY DAMAGE, E.G. ,  FIRE.

IDENTIFIES CONDITIONS OR ACTIVITIES THAT, IF IGNORED, CAN RESULT IN 
PERSONAL INJURY OR DEATH.

CAUTION :   Refer to accompanying documents.  (This symbol refers to speci f ic CAUTIONS 
represented on the uni t  and clar i f ied in the text .)

Indicates a Toxic hazard.

Indicates i tem is stat ic sensi t ive.

AC TERMINAL:   Terminal  that  may supply or  be suppl ied with AC or al ternat ing vol tage.

DANGEROUS VOLTAGE: Indicates electr ical  shock hazard due to h igh vol tage levels.

IMPROPER GROUNDING OF EQUIPMENT CAN RESULT IN ELECTRICAL SHOCK.

CAUTION

WARNING

WARNING
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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WARNINGS
USE RECOMMENDED FUSES ONLY

Use only fuses speci f ical ly recommended for  the equipment  at  the speci f ied current  and vo l tage rat ings.   
Refer to product  speci f icat ions for  fuse requirements and speci f icat ions..

INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH AS MOS FETS, 
ESPECIALLY CMOS TYPES, ARE SUSCEPTIBLE TO DAMAGE BY 
ELECTROSTATIC DISCHARGES RECEIVED FROM IMPROPER HANDLING, THE 
USE OF UNGROUNDED TOOLS AND IMPROPER STORAGE AND PACKAGING.  
ANY MAINTENANCE TO THIS UNIT MUST BE PERFORMED TAKING THE 
FOLLOWING PRECAUTIONS:

BEFORE USE IN A CIRCUIT, KEEP ALL LEADS SHORTED TOGETHER, EITHER BY 
THE USE OF VENDOR SUPPLIED SHORTING SPRINGS OR BY INSERTING LEADS 
INTO A CONDUCTIVE MATERIAL. 

WHEN REMOVING DEVICES FROM THEIR CONTAINERS, GROUND THE HAND 
BEING USED WITH A CONDUCTIVE WRISTBAND.

TIPS OF SOLDERING IRONS AND/OR ANY TOOLS USED MUST BE GROUNDED.

DEVICES MUST NEVER BE INSERTED INTO NOR REMOVED FROM CIRCUITS 
WITH POWER ON.

PC BOARDS, WHEN TAKEN OUT OF THE SET,  MUST BE LAID ON A GROUNDED 
CONDUCTIVE MAT OR STORED IN A CONDUCTIVE STORAGE BAD.  REMOVE 
ANY BUILT-IN POWER SOURCE, SUCH AS A BATTERY, BEFORE LAYING PC 
BOARDS ON A CONDUCTIVE MAT OR STORING IN A CONDUCTIVE BAG.

PC BOARDS, IF BEING SHIPPED TO THE FACTORY FOR REPAIR, MUST BE 
PACKAGES IN A CONDUCTIVE BAG AND PLACED IN A WELL-CUSHIONED 
SHIPPING CONTAINER.

SIGNAL GENERATORS CAN BE A SOURCE OF ELECTROMAGNETIC 
INTERFERENCE (EMI)  TO COMMUNICATION RECEIVERS.  SOME TRANSMITTED 
SIGNALS CAN CAUSE DISRUPTION AND INTERFERENCE TO COMMUNICATION 
SERVICE OUT TO A DISTANCE OF SEVERAL MILES.  USER OF THIS EQUIPMENT 
SHOULD SCRUTINIZE ANY OPERATION THAT RESULTS IN RADIATION OF A 
SIGNAL (DIRECTLY OR INDIRECTLY) AND SHOULD TAKE NECESSARY 
PRECAUTIONS TO AVOID POTENTIAL COMMUNICATION INTERFERENCE 
PROBLEMS.

KEEP ALL VENT OPENINGS CLEAR AND UNOBSTRUCTED FOR PROPER 
EQUIPMENT COOLING AND CONTINUED RELIABILITY.  DO NOT OPERATE 
EQUIPMENT IN THE VERTICAL POSITION ON PLUSH CARPET OR UPHOLSTERY 
TO AVOID IMPAIRING THE AIR EXHAUST.  WHEN OPERATING THE TEST SET IN 
THE NORMAL HORIZONTAL OR TILT BAIL POSITION, MAINTAIN AT LEAST 1.6 
INCHES (4 CEMENTERS) OF CLEARANCE BETWEEN THE EQUIPMENT REAR 
EXHAUST FAN SCREEN AND OBJECTS OR WALLS.

CAUTION

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Preface

SCOPE

This manual contains instruct ions for  the maintenance of the 3900 Series Dig i tal  Radio 
Test Set .   Aerof lex recommends that  the technician performing these procedures be 
famil iar wi th  this manual before at tempt ing to per form any maintenance act ion on the 
Test Set .   The information in this manual enables servic ing technicians to:

• Service, test or replace any major assembly within the Test  Set.

• Mainta in operat ing condit ions of the Test Set to the expected performance 
standards.

• Understand pr inciples of  operat ion, relat ing to the overa l l  operat ion of the un i t  as 
wel l  as funct ional operat ion with in the major  assembl ies.

NOMENCLATURE

The 3901,  3902,  3920 and 3920B Digi ta l  Radio Test Set is the off ic ial  nomenclature for  
the test  sets current ly included in  the 3900 Digi ta l  Radio Test Set  Series.   In this manual,  
3900,  uni t  or  Test Set,  refers to the 3901, 3902, 3920 and 3920B Digi tal  Radio Test Sets 
unless otherwise indicated.

ORGANIZATION

The 3900 Series Digi tal  Radio Test Set Maintenance Manual is composed of the fol lowing 
sect ions:

Chapter 1  -  Introduction

Contains general  Test Set information.

Chapter 2  -  Theory of Operation

Descr ibes system level  and module (assembly)  level  funct ional i ty of  the 3900.

Chapter 3  -  Troubleshooting

Descr ibes system level  and assembly t roubleshoot ing procedures.

Chapter 4  -  Verif ication/Calibrat ion Procedures

Provides step by step procedures for ver i fy ing and cal ibrat ing the 3900.

Chapter 5  -  Replacement Procedures

Provides step by step instruct ions on removing and instal l ing replaceable Test  Set 
assembl ies.

Chapter 6  -  Assemblies and Interconnect Diagrams

Provides interconnect and assembly diagrams for the 3901, 3902,  3920 and 3920B.

Chapter 7  -  Parts List

Provides parts l ists for ordering accessor ies and rep laceable parts for the 3900.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 1 -  General  Information

1.1 GENERAL INFORMATION

The 3900 Digi ta l  Radio Test  Set plat form integrates several  test  instruments into a single 
user- fr iendly instrument that of fers the interconnect iv i ty normal ly expected from a 
personal computer .

The digi tal  test  plat form, created with modular  design, is s imple to support  and upgrade.  
The 3900 provides comprehensive transmi t ter  and receiver test ing, whi le the ful l - range 
spectrum analyzer and measurement  Meters Ti les al low base si te component test ing to 
be performed.   The dual  channel osci l loscope and internal  DEMOD scope provide 
comprehensive viewing of s ignals.

The 3920 has been designed to al low for an opt ional  factory upgrade that extends the 
uni t ’s f requency range value from 1.05 GHz to 2.71 GHz.  The 3901 does not  have this 
design capabi l i ty.

1.1.1 Scope

1.1.2 Nomenclature Cross Reference List

1.2 EQUIPMENT DESCRIPTION AND DATA

1.2.1 Equipment Characteristics,  Capabil i t ies and Features

Refer to 3900 Series Operat ion Manual for  this information.

1.2.2 Equipment Data

Refer to 3900 Series Operat ion Manual for  this information.

1.2.3 Safety, Care and Handling

Observe al l  WARNINGS, CAUTIONS and NOTES in this manual.   This equipment can be 
extremely dangerous i f  these instruct ions are not fol lowed.

Type of  Manual Maintenance Manual

Equipment Name and Model
Number

3901,  3902,  3920 or  3920B Digi tal  Radio Test Set

Equipment Use Genera l  purpose Communicat ions Service 
Monitor for test ing radios and related equipment.

Common Name 3900,  Test  Set or  Unit

Official Nomenclature 3901,  3902,  3920 or  3920B Digi tal  Radio Test Set

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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General Information
1.3 SERVICE UPON RECEIPT OF MATERIAL

1.3.1 Unpacking

Special  design packing mater ial  inside this shipping conta iner provides maximum 
protect ion for  the 3900 Radio Test Set.   Avoid damaging the shipping conta iner and 
packaging mater ial  when unpacking equipment;  i f  necessary the shipping container  and 
packaging mater ial  can be reused to  ship the Test Set.

To prevent  personal in jury or  damage to Test Set,  Aerof lex recommends two people 
unpack the Test Set.

Use the fol lowing steps to unpack the 3900:

STEP PROCEDURESTEP PROCEDURE

1. Cut and remove seal ing tape on top of the shipping container.   Open shipping 
conta iner.

2. Grasp the 3900 f i rmly whi le rest raining the shipping container .   L i f t  the equipment  
and packing mater ial  ver t ical ly out of  the shipping container.

3. Place Test  Set and packing mater ial  on a f lat ,  c lean and dry surface.

4. Remove Accessory Box from foam inser ts.

5. Remove foam inser ts f rom the Test Set.

6. Store packing mater ials ( foam inserts and cardboard insert )  inside shipping 
conta iner.   Store shipping container and mater ials for  possible  future use.

CAUTION

Accessory
Box
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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General Information
1.3.2 Checking Unpacked Equipment

Inspect  equipment for  possible  damage incurred dur ing shipment.   I f  Test  Set  has been 
damaged, report  the damage to Aerof lex Customer Service.

Review packing sl ip to ver i fy shipment is complete.  Packing sl ip ident i f ies the standard 
i tems as wel l  as purchased opt ions.  Report  al l  d iscrepancies to Aerof lex.

Contact:

1.3.2.A Standard Items

1.4 GENERAL CONDITIONS OF USE

This product is designed and tested to comply with the requirements of IEC/EN61010-1 
‘Safety requi rements for  electr ical  equipment for measurement,  control  and laboratory 
use’ for Class I  portable equipment  and is for  use in a  pol lu t ion degree 2 environment.   
The equipment is designed to operate f rom instal la t ion supply Category I I .

Equipment should be protected f rom l iquids such as spi l ls,  leaks, e tc.  and precipi tat ion 
such as rain ,  snow, etc.   When moving the equipment from a cold to hot  environment ,  
al low the temperature of  the equipment to stabi l ize before i t  is connected to  the supply to 
avoid condensat ion forming.  Only operate Test Set  within speci f ied environmental  
condit ions ( refer to Appendix B,  Platform Specif icat ions) .

This product  is not  approved for use in hazardous atmospheres or medical  appl icat ions.   
I f  the equipment is to be used in a safety-re lated appl icat ion,  such as avionics or mi l i tary 
appl icat ions,  the sui tabi l i ty of  the product  must be assessed and approved for use by a 
competent person.

Refer al l  servic ing of uni t  to Qual i f ied Technica l  Personnel.   This uni t  contains no 
operator  serviceable parts.

Aeroflex
Customer Service Dept .

10200 West  York Street

Wichi ta,  Kansas 67215

Telephone: 800-835-2350

FAX: 316-524-2623

email : amer icas.service@aerof lex.com

Descript ion Part Number QTY

Ship Unit Refer  to  Packing List 1

3900 Ser ies Operat ion Manual  (CD-ROM) 6047 1

3900 Ser ies Get t ing Star ted Manual 6050 1

Kit ,  STD Cords/Accessory 63938 1
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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General Information
1.4.1 Case, Cover or Panel Removal

Opening the Case Assembly exposes the operator  to elect r ical  hazards that may resul t  in 
electr ical  shock or  equipment damage.  Do not  operate this Test Set  wi th the Case 
Assembly open.

1.4.2 Precautions

1.4.2.A Safety

This manual uses the fol lowing terms to  draw attent ion to possible safety hazards that 
may exist  when operat ing or  servic ing this equipment .

   Stat ic Sensit ive Components

IDENTIFIES CONDITIONS OR ACTIVITIES THAT, IF IGNORED, CAN 
RESULT IN EQUIPMENT OR PROPERTY DAMAGE, E.G. , FIRE.

IDENTIFIES CONDITIONS OR ACTIVITIES THAT, IF IGNORED, CAN 
RESULT IN PERSONAL INJURY OR DEATH.

THIS EQUIPMENT CONTAINS COMPONENTS SENSITIVE TO 
DAMAGE BY ELECTROSTATIC DISCHARGE (ESD).  ALL 
PERSONNEL PERFORMING MAINTENANCE OR CALIBRATION 
PROCEDURES SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD 
PRACTICES AND/OR BE ESD CERTIFIED.

To comply with EMC requirements,  double shielded cables should be 
used for making connect ions to al l  input and output  connectors.

CAUTION

WARNING

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION

NOTE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 2 -  Theory of Operation

2.1 GENERAL INFORMATION

The 3900 Ser ies Digi ta l  Radio Test p lat form in tegrates several  radio-test ing instruments 
into  a single inst rument that o f fers the inter connect iv i ty normal ly expected from a 
personal computer .  The 3900 test  plat form is a modular  design that is s imple to support  
and upgrade.  The System Overview and Module Overview sect ions descr ibe how the 
Test Set  operates.

2.2 PRINCIPLES OF OPERATION

2.2.1 General  Operational Description

Refer to the 3900 Series Operat ion Manual for general  Test Set information.

2.2.2 General  Functional  Description

Refer to Test Set System Interconnect Diagrams (F ig. 2-1,  Fig . 2-2 and Fig. 2-3)

 for  the relat ionship of  al l  3900 assembl ies.  Table below l ists assembl ies alphabet ical ly.

Description Reference 
Designator

Page

Attenuator Assembly 44A1A3 2 -  34

Backplane PCB Assembly 44A1A1A1 2 -  29

CAI PCB Assembly 44A1A8 2 -  38

CPU Adapter  PCB Assembly 44A1A1A5 2 -  30

DAM Carr ier PCB Assembly 44A1A10 2 -  38

Dig i tal  Mult imeter (DMM) Assembly -- 2 -  32

Disk I /O PCB Assembly 44A1A1A9 2 -  33

Front Panel Analog PCB Assembly 44A1A1A4A5 2 -  30

Front Panel Dig i tal  PCB Assembly 44A1A1A2 2 -  30

Generator Assembly 44A1A4 2 -  34

IF/Video PCB Assembly 44A1A5 2 -  37

Power Supply Assembly 44A1A1A6 2 -  31

Power Term(inat ion)  Assembly 44A1A1A7 2 -  31

Rear Panel Audio I /O PCB Assembly 44A1A1A10 2 -  30

Rear Panel PCB Assembly 44A1A1A3 2 -  30

Receiver Assembly 44A1A7 2 -  37
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Theory of Operation
2.3 RECEIVE SYSTEM OVERVIEW

The Test Sets in the 3900 Series are capable of receiv ing modulated or un-modulated 
signals over a range of 1 MHz to 2.7 GHz depending on the model and opt ions instal led 
in the un it .   Low power signals (<-10 dBm) are received through the Power Term 
Assembly at the ANT Connector.   High power signals (>-10 to +50 dBm) are received 
through the Power Term Assembly at the T/R Connector .   A diode detector serves to 
measure RF power appl ied to the T/R Connector.   The ANT Connector  and GEN 
Connector  are protected f rom high power levels by a l imiter c i rcui t .   Refer  to sect ion 2.4, 
Generate System Overview,  for more detai ls on the GEN Connector.   The RF signal is 
routed to the Receiver  Assembly.

The Receiver Assembly has selectable at tenuators and provides the system with 
reference signals of  10,  40, 80 and 400 MHz.   An External 10 MHz reference I /O is routed 
from the Receiver Assembly to the Rear Panel Assembly.   The Receiver Assembly 
conver ts the incoming signal to a 210.7 MHz IF ( intermediate frequency) and star ts s ignal 
condit ioning.   The 210.7 MHz IF signal is then passed to the IF/Video PCB Assembly.

The IF/Video PCB Assembly has se lectable 10.7 MHz IF f i l ter ing of 30 kHz, 300 kHz and 
6 MHz.  The CAI (Common Ai r  In terface) PCB Assembly and IF/Video PCB Assembly work 
together  to provide the AGC (Automatic Gain  Control)  for the Receiver Assembly.  The 
CAI PCB Assembly sends data to the IF/Video PCB Assembly to increase or  decrease the 
gain automat ical ly,  providing the correct leve l  to the CAI PCB Assembly.   The IF/Video 
PCB Assembly also selects and controls the Analyzer resolut ion bandwidth f i l ters.   When 
the Spectrum Analyzer  is selected, al l  combinat ions of IF f i l ter ing are used to  provide a 
ful ly funct ional Spectrum Analyzer.   Other  funct ions of the IF/Video PCB Assembly are to  
provide the fo l lowing:

• 10.7 MHz IF output  to  the Rear Panel Assembly;

• Video output to the Rear Panel Assembly;

• IF Count to the DAM Carr ier  PCB Assembly.  

The DAM Carr ier PCB Assembly conver ts the 10.7 MHz IF signal to a  d igi tal  s ignal,  which 
is then sent  to  the CAI PCB Assembly.

The CAI PCB Assembly receives the 10.7 MHz digi tal  s ignal and dig i tal ly performs the 
demodulat ion process.   Dur ing the demodulat ion process, the signal is measured for 
correct power st rength.  I f  the incoming power is incorrect ,  data is provided back to the 
IF/Video PCB Assembly for  AGC control  as descr ibed in the sect ion above regard ing the 
IF/Video PCB Assembly.   The CAI  PCB Assembly provides digi tal ly demodulated signals 
to the system for meter  funct ions such as: Receiver  Level Meter,  Deviat ion Meter  Demod 
Output ,  Internal  Demod Scope,  Speaker,  etc.   Other CAI PCB Assembly funct ions are 
discussed in the Generate System Overview.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Theory of Operation
2.4 GENERATE SYSTEM OVERVIEW

The Generate System path begins in  the CAI PCB Assembly.   The CAI PCB Assembly 
generates a dig i tal ly modulated 11.4 MHz IF signal  and passes the modulated signal to 
the DAM Carr ier PCB Assembly.   The DAM Carr ier PCB Assembly converts the 11.4 MHz 
IF Signal f rom a digi tal  s ignal to  an analog signal.   The 11.4 MHz Analog signal is then 
routed to the Generator  Assembly.   The Modulat ion sources are the MIC and Audio 
connectors.

The Generator Assembly is designed to conver t  the 11.4 MHz IF analog signal to the 
desired output f requency between the 1 MHz to 2.7 GHz range, based on the uni t ’s 
f requency range.  The var iable  at tenuator in the Generator  Assembly provides 9.9 dB 
attenuat ion in 0.1 dB steps between the 10 dB steps of the Attenuator Assembly.   The 
signal is ampl i f ied to a  level  high enough to overcome the losses of  the At tenuator 
Assembly and Power Term Assembly and to meet  the speci f ied maximum output  power 
level .   The desired RF signal is then routed from the Generator Assembly to the 
At tenuator Assembly.

The Attenuator Assembly consists of  s ix relay-attenuator sect ions and a dr iver  board.  
The relay-attenuator sect ion consists o f one 10 dB relay-attenuator,  one 5 dB 
relay-at tenuator and four  20 dB relay-attenuators,  for a total  a t tenuat ion of 95 dB.  From 
the Attenuator Assembly the RF signal is routed to the Power Term Assembly.

The Power Term Assembly routes the RF signal out the GEN Connector or the T/R 
Connector .   The GEN Connector  provides a maximum output  s ignal of  +10 dBm.  The T/R 
Connector  provides a maximum output  s ignal of  -30 dBm over the 1 MHz to 2.7 GHz 
range.

The 3901 and 3920 f requency range is 1 MHz to 1.05 GHz.  The 
3902 and 3920 with  frequency extension opt ion has a f requency 
range of  1 MHz to  2.7 GHz.  Refer  to  Appendix B, Plat form 
Specif icat ions for complete product speci f icat ions.

NOTE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig. 2-1  3901/3902 System Interconnect Diagram

0000-4440-100-E (Sheet 4 of  7)

BA CBA C

EN

+5 V

E
M

IF
  B

U
S

E
xt

er
na

l  
LV

D
S

  I
np

ut

 L
V

D
S

  I
np

ut
   

(1
0.

7 
M

H
z 

IF
) F

ro
m

 D
A

TA
 A

C
Q

  M
od

ul
e 

 

LV
D

S
  O

ut
pu

t (
11

.4
 M

H
z 

IF
) T

o 
D

A
TA

 A
C

Q
 M

od
ul

e 

H
os

t P
or

t  
In

te
rfa

ce

M
ul

tif
un

ct
io

n

Source +1.5 V

LVDS Xmtr

LVDS Rcvrs
  (MUXed)

LVDS Rcvrs

40 MHz

EMIF  BUS

EMIF  BUS

Speaker

BackPlane

Strong Arm

AC IN

+1
.8

 V
  Core Voltage
Sub-Regulators

+3
.3

 V
 S

ou
rc

e
3.

3 
 V

 S
ou

rc
e

Source +1.8 V

Up/Down
Converter

CAI/BUS
  FPGA

EMIF  BUS    DSP 3
(Receive)

     DSP 
(Transmit)

     DSP 1
(Parametric)

M
cB

S
P

 S
er

ia
l  

B
us

C
lo

ck
in

g 
N

et
w

or
k

CAI/BUS
  FPGA

+5 V,-5 V,+15 V,
   -15 V,+24 V
Supply Voltages

TO
  D

A
TA

 A
C

Q
 M

od
ul

e 
(M

ic
ro

C
on

tro
lle

r I
nt

er
fa

ce
) 

To
 D

A
TA

 A
C

Q
 M

od
ul

e 
( V

oc
od

er
 1

,2
,3

) 

    Clock
Distribution

kro
wte

N gnikcol
C

kro
wte

N gnikcol
C

M
cB

S
P

 S
er

ia
l  

B
us

S
el

ec
t M

A
P

  B
U

S

BackPlane

40 MHz From Receiver Module

10 MHz  OCXO

Clocking Network

RF Serial Control

 3.3 V
Source

Power Supply

Down Link

Up Link

CAI Module

Disk I/O

Select MAP  BUS

Host Port  Interface

McBSP Serial  Bus

ID Serial
EEPROM

EMIF  BUS

Select MAP  BUS

      LED Status
Indicators 
and Reset



Theory of  Operation

D

3

4

2

1

D

3

4

2

1

64.8 MHz 
A /D

Backplane

Analog 
Ground

64.8 MHz
TCXO

3 db PAD

50 ohms

 L
V

D
S

  O
ut

pu
t  

(1
0.

7 
M

H
z 

IF
) T

o 
C

A
I  

M
od

ul
e 

1 to 4 
Impedance

-20 dbm cal point

LVDS Xmtr

      Low Pass Filter
-3db point approx 15MHz

11.4 MHz to Generator Module

l
d

4 To 1 
mpedance

400 mV white noise
dithering signal

680 mVpp single side
1.36 V differential in

THS4503
Differential AMP

3 dB
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 - 9

Fig. 2-1  3901/3902 System Interconnect Diagram

0000-4440-100-E (Sheet 5 of  7)

BA CBA C

 L
V

D
S

  I
np

ut
 (4

0 
M

H
z)

 F
ro

m
 R

ec
ei

ve
r  

M
od

ul
e 

SW-2

PLL for 
64.8 MHz

TCXO A2D Clock

200 KHz BW 
@ 3 dB

14 bit
High Freq

DAC

TO
  C

A
I M

O
D

U
LE

 (M
ic

ro
C

on
tro

lle
r I

nt
er

fa
ce

) 

Backplane

Vocoder 1,2,3

Backplane

LVDS Input
(11.4 MHz IF) From CAI Module

10 MHz clock

SW-1

Micro-Controller

10.7 MHz IF  From IF/Video Module

LVDS
Rcvrs

200 KHz BW 
@ 3 dB

Ceramic filters

Digita
Groun

I
Xilinx CPLD

random number
generator and

10 MHz ref clock

Dither noise gen
DAC controlled

40 MHz clock 
from backplane

Gaussian Filter
1.2 MHz BW @ 

Data Acquisition Module

LVDS
Rcvrs

14 bit
High Freq 

DAC



Theory of  Operation

D

3

4

2

1

D

3

4

2

1

B
ac

kp
la

ne
B

ac
kp

la
ne

B
ac

kp
la

ne

ler

PCI BLock#2

LD

PCI BLock#4
 Connector
  Select MAP

PCI BLock#5
 Connector
     Floppy
  Keyboard

er
    LCD Display
Flex Cable to display

PCI BLock#3
Connectors
  Main

PCI BLock#1
 Connector
     USB
    Com1,2
     Printer
     VGA
   Mouse
    GPIB
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  10

Fig. 2-1  3901/3902 System Interconnect Diagram

0000-4440-100-E (Sheet 6 of  7)

BA CBA C

   RAM
Interface

Optional 3 Volt 
    Battery

IDE

+24 Volt Supply

Flash BIOS

   ISA
Interface

Real Time Clock

Pentium Class CPU

Memory
Sockets

Hard Drive 
 Interface

GPIB Control

CPU Adpater Board

CPU Assembly

Serial
Parallel
USB
Ethernet
I/O

Video Controller
LVDS Outputs

   Compact
PCI Interface

FPGA / CP

  Floppy 
Controller

   LVDS to 
TTL  Convert

Cache RAM
Management Cache RAM

256KBYTE



Theory of  Operation

D

3

4

2

1

D

3

4

2

1

I/O

-

LV
D

S
  C

on
ve

rte
r

A
ud

io
 D

ig
iti

ze
r

Offset

CH A

DAC

Audio In 2

Speaker Driver

40 MHz

40 MHz

DACCH B,EXT

Scope Channel B

    Channel A 
Offset/Vertical Position

Scope Channel A

Demod

Audio Diff

Audio In 1

40 MHz

40 MHz

+

24.576 MHz

40 MHz 40 MHz
Buffer

40 MHz

B
ac

kp
la

ne
B

ac
kp

la
ne

P
ro

gr
am

m
ab

le
 

Fi
lte

r

B
ac

kp
la

ne

To Trigger Level DAC

ADC

ADC

nel Digital

    Channel B 
Offset/Vertical Position
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  11

Fig. 2-1  3901/3902 System Interconnect Diagram

0000-4440-100-E (Sheet 7 of  7)

BA CBA C

DAC

AC

DC

AC

CH B

CH A

Demod
Mic 
Bias

600

600

300

300

DAC

Protect

Protect

Trigger Level

From Micro Controller

rotcenno
C ci

M
lena

P tnorF
Fr

on
t P

an
el

 Divide
1,10,100
   GND

Times
 1,20

Mic Audio
Ptt

VOut

Demod

Audio In 2

Audio In 1

Demod

 Divide
1,2,5,10

 Divide
1,2,5,10

Variable
   Vcc

Channel A Trigger

Te
st

 P
or

t

Times
 1,20

Function Generator Out

Scope Channel A

Function Generator

Scope Channel B Channel B Trigger

Scope Channel A

Channel A Offset/Vertical postion

             CLPD
   Front panel Analog PCB
Control / Routing / Switching

Audio In 2

 DAC
  DC
Offset

Audio In 1

Scope Channel B

Times
 1,2

 Divide
1,10,100
   GND

Times
 1,10

DC

Front Panel Analog

      Micro Controller
Control, Routing, Switching

Audio In 2

Channel B Offset/Vertical postion

Audio In 1

(from rear Panel) Exteranl Trigger

Times
 1,2

Times
 1,10

Function Generator

Function Generator

Front Pa



Theory of  Operation

J5 J2

W3

J3

J1

TP9 J4

IF
-R

P

J9
P

1

J2

W5

J3

W5

J2
0

J1
9

J1

J6
P

1

J6

J1
0

J1
5

J1
4

10
.7

 IF

21
0.

7M
H

z

20
0M

H
z 

LO

TE
S

T 
P

O
IN

T

W5 W4 W1

J1
3

USB (Slave)

RS232

VIDEO
PRINTER

KEY/MOUSE

GPIB/IEEE-488

J8

J7

J9

J10

J5

LY
1A6

J1

W1

J1
2

AUX IF INPUT

AUDIO OUT

EXT TRIG IN

SYNC I/O

AUDIO IN

J4

10.7MHz IF

EXT-REF I/O

REAR PANEL
DESG  44A1A1A3

FAN

FAN

IF/VIDEO
DESG  44A1A5

RP AUDIO I/O
DESG  44A1A1A10

REAR PANEL
DESG   44A1A2

ETH/USB  (Master)
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  12

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet 1 of 7)

RED

J8

J1

J7

J2

J3

J1

J2

J3

J2

J4 J5

J4

J3

W6

J1 J2

J5

J1

J18

W2

J4

W3

J2

Y
IG

J3

J23

J3

J24

W7

J7

J25

W6

J6

W6

J7

W7

J3

J28

J4
Y

IG

J29

J2

J2

J6

H
S

J1

R
F 

IN

J8

J7

W5

J35 J36 J27

GRN

BLK

J3

J2

W1

P
1

J1

J7 J2

J1

J1 J1
3

J1

J4

J9

J5 J6 J7 P4 P5

J1

J5

J1

P5 P3 P4

R
X

 P
or

t

TX
 P

or
t

R
F-

O
U

T

11
.4

-G
E

N

20
0 

M
H

z 
LO

S
W

E
E

P
 L

O
 IN

80
M

H
z

40
0M

H
z

40
0M

H
z

80
M

H
z

R
F-

IO

21
0.

7M
H

z

GEN Port

T/R Port

TEST PORT

AUDIO  IN

1

DVM

CHAN 2

CHAN 1

USB PORT

J6

W14

W6W7

W2

J6

A4W2

W16  (OPTIONAL)

W9 W9

J5

W8

J26J22

A4W2 A4W1

W8

J30

W4W7

J31 J32

J1 J2

J34J33

P1

J5

J2

J12

AC IN

ANTENNA
    Port

A4J3

A4J5

A4J4

2

A4J1

A4J2

POWER TERM
DESG  44A1A1A7

J5

W15

RF-OUT

J1
6

J5

W17

A4W1

RF-IN

W17 J3

J8

P3

BACKPLANE
DESG  44A1A1A1

P1

P2P1

DATA ACQ MODULE
DESG  44A1A10

DISK I/O
DESG  44A1A1A9

J3J2

P1

POWER SUPP
DESG  44A1A

CPU ADAPTER
DESG  44A1A1A5

11
.4

 G
E

N

10
.7

 IF

W14

W13

W2
FRONT PANEL
DESG  44A1A1A4

GENERATOR
DESG  44A1A4 

FT
 P

A
N

E
L

D
E

S
G

  4
44

A
1A

1A
4A

1

FT PANEL DIGITAL
DESG  44A1A1A2

W15
P

O
W

E
R

 I/
O

FT PANEL ANALOG
DESG  44A1A1A4A5

FT PANEL USB
DESG 44A1A1A4A6

DISPLAY
DESG  44A1A1A4A2

INVERTER SPLY
DESG  44A1A1A4A4

VOCODER
DESG  44A1A10A1RECEIVER

DESG  44A1A7

W16
OPTIONAL

SPEAKER HARN
DESG  44A1A1LS1

ATTENUATOR
DESG  44A1A3

DMM
44A1A1A11

CAI
DESG  44A1A8



Theory of  Operation

3

2

1

D

4

e

80MHz

Clean Loop

10MHz

400MHz
   BPF

2GHz LPF

400MHz

   210.7MHz to
IF/Video Module

91.4MHz
    BPF

Divide
by N

670MHz
   Osc

Divide
by 8

3200MHz

3200MHz
   BPF

3200MHz
   BPF

    200MHz LO
to IF/Video Module

Step Loop

210.7MHz BPF410.7
Hz IF

180-185MHz
    Osc

Snap Diode
Comb Ckt

    X8
Multiplier

   11.4  MHz From
Data Acquisition Module

Generate Module

Receive Module
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  13

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet  2 of 7)

CBA

0/20dB

Antenna Port

0/5dB0/10dB

0/20dB

0/20dB0/20dB

Ant/TR  Select

0/20dB

Med

divide
by 4

80MHz

0/10dB

PreAMP Bias/Select

10MHz

80MHz
 OSC

PreAMP

80MHz

10MHz

40MHz DAM Module

10MHz Gen Module

400MHz

Divid
by N

10MHz
LPF

Gen
Level
ADC

GEN PORT

T/R Port

Gen
Level
DAC

20dB
Splitter

Digital loop

Analog loop

Broadband
Power Detector

RX 0/20dB Select

TX in

Low

Power
Pad
Temp

High

      Yig LO
 (Tracking Gen)

3410.7MHz
     BPF

    X5
Multiplier

80MHz

 611.4
MHz IF

X7
Mult

Divide
by 8

Divide
by N

divide
by 4

40MHz CAI Module

Wide-Span
Sweep

3GHz LPF

Divide
by 2

10MHz
  LPF

3410.7M
1st LO
Null Ckt

12 BIt
 A/D

YIG
Driver

4.8MHz
DDS

2800 MHz
   BPF

520MHz
  BPF

3410.7-
6110.7MHz
YIG 1st LO

Analog/Digital Select

Overload Status/Reset 

RX in

Track Select

Clean Loop

4.8MHz
DDS

Step Loop

Ext/Int 10MHz 
    Select

40MHz If/Video Module

0/20dB

3
M

3GHz LPF

TX 0/20dB SelectGen/TR Select

0/20dB

20dB
125W

Overload Status/Reset 

Power Term

Generate System
     Hardware
    Gain Adjust

3.4-6.2GHz
  YIG Osc

Snap Diode
Comb Ckt

670MHz
   Osc

 10MHz Ref 
from Disk I/O

180-185MHz
    Osc

YIG
Driver

Step Attenuator

  Ext 10Mhz 
Input/Output

1-2700MHz output 

Attenuation Select



Theory of  Operation

3

2

1

D

4

R_AMP-D_10dB

A/D   OUT

BW=300Hz
  6 Poles

BW=3KHz
  6 Poles

  TOS 
+6 dBm

Logarithmic
Amplifier

Video Filter

12 Bit
A/D

Line Driver

Line Driver
10.7 MHz IF Out
 (to CAI Module)

10.7 MHz IF Out
 (to Rear Panel)

Log Gain/Offset

R_AMP-C_20dB

R_AMP-B_20dB

14MHz LPF

Hz LPF

Video
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  14

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet  3 of 7)

CBA

14 MHz LPF 7MHz HPF

DDS

14MHz LPF 7MHz LPF

A_AMP-C_20dB

BW=300 KHz
2 of 6 Poles

14 MHz LPF

BW=60 KHz
4 of 6 Poles

 DAC
12 Bit

 DAC
12 Bit

A_AMP-A_20dB

12 Bit
A/D

BW=30KHz
  6 Poles

14 MHz LPF

16MHz BPF

40MHz Freq Lock OSC

A_AMP-B_20dB

   A/D   OUT

IF / Video Module

5.3MHz  IF

A_AMP-D_10dB

7.5 MHz HPF

BW=300KHz
4 of 6 Poles

10.7MHz  IF

  TEMP
SENSORR_AMP-A_20dB

14M

         40 MHz 
From Receiver Module

BW=60 KHz
2 of 6 Poles

        200 MHz LO
From Generator Module

    210.7 MHz IF 
From Receiver Module



Theory of  Operation

3

2

1

D

4

P
C

I  
B

U
S

Fr
on

t P
an

el
 S

co
pe

 D
at

a 
 (L

V
D

S
)

B
uf

fe
re

d 
Fr

on
t P

an
el

 C
on

tro
l

B
uf

fe
re

d 
R

F 
(G

en
er

at
or

)  
S

er
ia

l C
on

tro
l

B
uf

fe
re

d 
R

F 
(R

ec
ei

ve
r)

 S
er

ia
l C

on
tro

l

B
uf

fe
re

d 
R

F 
 ( 

IF
/V

id
eo

) S
er

ia
l C

on
tro

l

B
uf

fe
re

d 
R

F 
 (A

tte
nu

at
or

) S
er

ia
l C

on
tro

l

B
uf

fe
re

d 
R

F 
 (o

w
er

 T
er

m
n)

 S
er

ia
l C

on
tro

l

RF Serial Control

AMPS

  JTAG
Routing

RF Serial 
Interface

B
uf

fe
re

d 
Fu

nc
tio

n 
G

en
er

at
or

 D
at

a

M
ic

ro
C

on
tro

lle
rl 

C
on

tro
l D

at
a 

(F
ro

nt
 P

an
el

 D
ig

ita
l)

To
 F

ro
nt

 P
an

el
 D

ig
ita

l  
 (A

ud
io

 In
-O

ut
)

GROUND

VOLT/OHM

BackPlane

 Front Panel
Audio Interface

Mictor  Test
Connectors

igital
ultimeter
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  15

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet  4 of 7)

CBA

EN

+5V

E
M

IF
  B

U
S

E
xt

er
na

l  
LV

D
S

  I
np

ut

 L
V

D
S

  I
np

ut
   

(1
0.

7M
H

z 
IF

) F
ro

m
 D

A
TA

 A
C

Q
  M

od
ul

e 

LV
D

S
  O

ut
pu

t (
11

.4
M

H
z 

IF
) T

o 
D

A
TA

 A
C

Q
 M

od
ul

e

H
os

t P
or

t  
In

te
rfa

ce

M
ul

tif
un

ct
io

n

Source +1.5V

LVDS Xmtr

LVDS Rcvrs
  (MUXed)

LVDS Rcvrs

40 MHz

EMIF  BUS

EMIF  BUS

BackPlane

Strong Arm

AC IN

+1
.8

V

  Core Voltage
Sub-Regulators

+3
.3

V
 S

ou
rc

e
3.

3V
 S

ou
rc

e

Source +1.8V

Up/Down
Converter

CAI/BUS
  FPGA

EMIF  BUS    DSP 3
(Receive)

     DSP 
(Transmit)

     DSP 1
(Parametric)

M
cB

S
P

 S
er

ia
l  

B
us

Disk I/0

C
lo

ck
in

g 
N

et
w

or
k

CAI/BUS
  FPGA

+5V,-5V,+15V,
   -15V,+24V
Supply Voltages

TO
  D

A
TA

 A
C

Q
 M

od
ul

e 
(M

ic
ro

C
on

tro
lle

r I
nt

er
fa

ce
) 

To
 D

A
TA

 A
C

Q
 M

od
ul

e 
( V

oc
od

er
 1

,2
,3

) 

    Clock
Distribution

C
lo

ck
in

g 
N

et
w

or
k

C
lo

ck
in

g 
N

et
w

or
k

M
cB

S
P

 S
er

ia
l  

B
us

S
el

ec
t M

A
P

  B
U

S

BackPlane

From Receiver Module40 MHz

10MHz  OCXO

Speaker

Clocking Network

RF Serial Control

 3.3V
Source

Power Supply

Down Link

Up Link

CAI Module

Select MAP  BUS

Host Port  Interface

McBSP Serial  Bus

ID Serial
EEPROM

EMIF  BUS

Front
Panel
USB D

M

Select MAP  BUS

      LED Status
Indicators and Reset



Theory of  Operation

3

2

1

D

4

 L
V

D
S

  O
ut

pu
t  

(1
0.

7M
H

z 
IF

) T
o 

C
A

I  
M

od
ul

e 

-20dbm cal point

dB

1 to 4
Impedance

64.8MHz
TCXO

Backplane

LVDS Xmtr

64
.8

 M
H

z 
A

 /D

Analog
Ground

3 db PAD
o 1
edance

50 ohms

11.4Mhz to Generator Module

680mVpp single side
1.36Vdifferential in

THS4503
Differential AMP

      Low Pass Filter
-3db point approx 15MHz

400mV white noise
dithering signal
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  16

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet  5 of 7)

CBA

TO
  C

A
I M

O
D

U
LE

 (M
ic

ro
C

on
tro

lle
r I

nt
er

fa
ce

) 

Micro-Controller

SW-2

Ceramic filters

LVDS Rcvrs

200KHz BW 
@ 3dB

Digital
Ground

Backplane

Vocoder 1,2,3

40MHz clock 
from backplane

SW-1

PLL for 
64.8MHz
TCXO
A2D clock

10MHz clock

Backplane

14 bit
High freq 
DAC

Gaussian Filter
1.2MHz BW @ 3

 L
V

D
S

  I
np

ut
 (4

0M
H

z)
 F

ro
m

 R
ec

ei
ve

r  
M

od
ul

e 

LV
D

S
  I

np
ut

Xilinx CPLD
random
number
generator
and
10MHz ref
clock

LVDS Rcvrs

(11.4MHz IF) From CAI Module

4 T
Imp

Dither noise gen
DAC controlled

200KHz BW 
@ 3dB

14 bit
High freq 
DAC

10.7MHz IF  From IF/Video Module

Data Acquisition Module



Theory of  Operation

3

2

1

D

4

B
ac

kp
la

ne
B

ac
kp

la
ne

B
ac

kp
la

ne

LD

r

er

    LCD Display
Flex Cable to display

PCI BLock#3
Connectors
  Main

PCI BLock#2

PCI BLock#4
 Connector
  Select MAP

PCI BLock#5
 Connector
     Floppy
  Keyboard

PCI BLock#1
 Connector
     USB
    Com1,2
     Printer
     VGA
   Mouse
    GPIB
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  17

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet  6 of 7)

CBA

IDE

Flash BIOS

Cache RAM
Management

FPGA / CP

  Floppy 
Controller

   LVDS to 
TTL  Converte

Real Time Clock

Video Controller
LVDS Outputs

   ISA
Interface

Hard Drive 
 Interface

GPIB Controll

Serial
Parallel
USB
Ethernet
I/O

   RAM
Interface

   Compact
PCI Interface

Memory
Sockets

Pentum Class CPU

+24 Volt Supply

CPU Adpater Board

CPU Assembly

Optional 3 Volt 
    Battery

Cache RAM
256KBYTE



Theory of  Operation

3

2

1

D

4

I/O

A
ud

io
 D

ig
iti

ze
r

-

LV
D

S
  C

on
ve

rte
r

r

DACCH B,EXT

DAC

Demod +

Offset

CH A

ADC

ADC

B
ac

kp
la

ne

40MHz
Buffer

P
ro

gr
am

m
ab

le
 F

ilt
er

B
ac

kp
la

ne
B

ac
kp

la
ne

gger Level DAC

Audio Diff 24.576MHz

Audio In 1

40MHzScope Channel A

40MHz
40MHz

Audio In 2

Speaker Driver

From Micro Controller

Scope Channel B

     Channel B 
offset/vert postion

40MHz

    Channel A 
offset/vert postion

40MHz

40MHznel Digital
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  18

Fig.  2-2  3920 System Interconnect Diagram

10000012508 (Sheet  7 of 7)

CBA

DAC

Audio In 1

DC

DC

CH A Times
 1,10

Demod

Times
 1,20

Times
 1,2

Audio In 1

003006

Channel A Trigger

Function Generato

DAC

Te
st

 P
or

t

Audio In 2

AC

AC

Fr
on

t P
an

el

 DAC
  DC
Offset

 Divide
1,10,100
   GND

CH B

Times
 1,10

Times
 1,20

Times
 1,2

Audio In 2

600

 Divide
1,2,5,10

300

Channel B Trigger

Trigger Level

rotcenno
C ci

M
lena

P tnorF

 Divide
1,10,100
   GND

 Divide
1,2,5,10

Variable
   Vcc

Function Generator

Demod

Scope Channel B

Function Generator

Demod

Audio In 2

Audio In 1

Channel B offset/vert postion

(from rear Panel)Exteranl Trigger

Channel A offset/vert postion

To Tri

Mic Audio
PTT
Vout

             CLPD
   Front panel Analog PCB
Control / Routing / Switching

Function Generator Out

Scope Channel A

Front Panel Analog

Mic Bias

      Micro Controller
Control, Routing, Switching

Protect

Protect

Scope Channel B

Scope Channel A
Front Pa



Theory of  Operation

J5 J2

W3

J3

J1

TP9 J4

IF
-R

P

J9
P

1

J2

W5

J3

W5

J2
0

J1
9

J1

J6
P

1

J6

J1
0

J1
5

J1
4

10
.7

 IF

21
0.

7M
H

z

20
0M

H
z 

LO

TE
S

T 
P

O
IN

T

W5 W4

N

W1

J1
3

USB (Slave)

RS232

VIDEO
PRINTER

KEY/MOUSE

GPIB/IEEE-488

J8

J7

J9

J10

J5

PPLY

1A1A6

J1

W1

J1
2

AUX IF INPUT

AUDIO OUT

EXT TRIG IN

SYNC I/O

AUDIO IN

J4

10.7MHz IF

EXT-REF I/O

REAR PANEL
65659
DESG  44A1A1A3

FAN
64414

FAN
64409

IF/VIDEO
87419
DESG  44A1A5

RP AUDIO I/O
65676
DESG  44A1A1A10

REAR PANEL
64421
DESG   44A1A2

ETH/USB  (Master)
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  19

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 1 of 7)

RED

J8

J1

J7

J2

J3

J1

J2

J3

J2

J4 J5

J4

J3

W6

J1 J2

J5

J1

J18

W2

J4

W3

J2

J3

J23

J3

J24

W7

J7

J25

W6

J6

W6

J7

W7

J3

J28

J4

Y
IG

J29

J2

J2

J6
H

S
J1

R
F 

IN

J8

J7

W5

J35 J36 J27

GRN

BLK

J3

J2

W1

P
1

J1

J7 J2

J1

J1 J1
3

J1

J4

J9

J5 J6 J7 P4 P5

J1

J5

J1

P5 P3 P4

R
X

 P
or

t

TX
 P

or
t

R
F-

O
U

T

10
.8

-G
E

N

20
0 

M
H

z 
LO

S
W

E
E

P
 L

O
 IN

80
M

H
z

40
0M

H
z

40
0M

H
z

80
M

H
z

R
F-

IO

21
0.

7M
H

z

GEN Port

T/R Port

TEST PORT

AUDIO  IN

1

DVM

CHAN 2

CHAN 1

USB PORT

J6

W14

W6W7

W2

J6

A4W2

W9 W9

J5

W8

J26J22

A4W2 A4W1

W8

J30

W4W7

J31 J32

J1 J2

J34J33

P1

J5

J2

J12

AC I

ANTENNA
    Port

A4J3

A4J5

A4J4

2

A4J1

A4J2

POWER TERM
64408
DESG  44A1A1A7

J5

W15

RF-OUT

J1
6

J5

W17

A4W1

W16

RF-IN

W17 J3

J8

P3 P1

P2P1

DATA ACQ MODULE
65691
DESG  44A1A10

DISK I/O
65688
DESG  44A1A1A9

J3J2

P1

POWER SU
64401
DESG  44A

CPU ADAPTER
65690
DESG  44A1A1A5

10
.7

 IF

10
.8

 G
E

N

W14

W13

W2
FRONT PANEL
64418
DESG  44A1A1A4

GENERATOR
91532
DESG  44A1A4 

FT
 P

A
N

E
L

65
65

3
D

E
S

G
  4

44
A

1A
1A

4A
1

W15

FT PANEL DIGITAL
65686
DESG  44A1A1A2

FT PANEL ANALOG
65689
DESG  44A1A1A4A5

P
O

W
E

R
 I/

O
65

68
7

FT PANEL USB
65683
DESG 44A1A1A4A6

DISPLAY
90611
DESG  44A1A1A4A2

LED BACKLIGHT
90585
DESG  44A1A1A4A4

RECEIVER
64419
DESG  44A1A7

VOCODER
65694
DESG  44A1A10A1

BACKPLANE
65654
DESG  44A1A1A1

W16
OPTIONAL

SPEAKER HARN
64983
DESG  44A1A1LS1

ATTENUATOR
64413
DESG  44A1A3

DMM
64416
44A1A1A11

CAI
65682
DESG  44A1A8



Theory of  Operation

Divide
by S

Divide
by N

Divide
by R

Clean Loop

Divide
by R

400MHz 
   BPF

2GHz LPF

400MHz 

400MHz 

   210.7MHz to
IF/Video Module

Divide
by N

1309.2 MHz
    PLL

Divide
by M

670MHz
   Osc

100 MHz
    Osc

Divide
by 8

3200MHz

90.8MHz 
    BPF

80MHz

3200MHz 
   BPF

3200MHz 
   BPF

Hz
 LO

Divide
by N

Divide
by 2

210.7MHz BPF3410.7
MHz IF

Divide
by M

1st LO Tunable Ref.

1st LO Tunable Ref.

Snap Diode
Comb Ckt

1400 MHz
MHz IF

    X8
Multiplier

erate System
ardware
ain Adjust

   10.8  MHz From
Data Acquisition Module

    200MHz LO
to IF/Video Module

Generate Module

Receive Module
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  20

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 2 of 7)

0/20dB

Antenna Port

0/5dB0/10dB

0/20dB

0/20dB0/20dB

Ant/TR  Select

0/20dB

Med

80MHz

0/10dB

PreAMP Bias/Select

10MHz

80MHz
 OSC

PreAMP

10MHz

40MHz DAM Module

10MHz Gen Module

Divide
by S

10MHz
LPF

Gen
Level
ADC

Gen
Level
DAC

GEN PORT

T/R Port

20dB
Splitter

Broadband
Power Detector

RX 0/20dB Select

TX in

Low

Power
Pad
Temp

High

      Yig LO
 (Tracking Gen)

    X5
Multiplier

Divide
by N

Low Band -1st LO
4400 - 6000MHz

Divide
by N

Divide
by N

divide
by 4

40MHz CAI Module

Wide-Span
Sweep

3GHz LPF

3410.7M
1st LO
Null Ckt

12 BIt
 A/D

4.8MHz
DDS

Divide
by N

3410.7-
6110.7M
YIG 1st

Analog/Digital Select

3 GHz LPF

Overload Status/Reset 

RX in

3410.7MHz 
     BPF

Step Loop

Ext/Int 10MHz 
    Select

40MHz If/Video Module

0/20dB

Digital loop

Analog loop

1 GHz LPF

TX 0/20dB SelectGen/TR Select

0/20dB

20dB
125W

Overload Status/Reset 

Power Term

2000 MHz /
2010.7 MHz
    PLL

70 to 100 MHz

 10MHz Ref 
from Disk I/O

180-185MHz
    Osc

YIG
Driver

Step Attenuator

High Band -1st LO
1400 - 2400MHz

  Ext 10Mhz 
Input/Output

Gen
     H
    G

1-2700MHz output 

Attenuation Select



Theory of  Operation

R_AMP-D_10dB

A/D   OUT

=30KHz
 Poles

 MHz LPF

BW=300Hz
  6 Poles

BW=3KHz
  6 Poles

  TOS 
+6 dBm

Logarithmic
Amplifier

Video Filter

12 Bit
A/D

Line Driver

Line Driver
10.7 MHz IF Out
 (to CAI Module)

10.7 MHz IF Out
 (to Rear Panel)

Log Gain/Offset

R_AMP-C_20dB

R_AMP-B_20dB

14MHz LPF

14MHz LPF

Video
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  21

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 3 of 7)

14 MHz LPF 7MHz HPF

DDS

14MHz LPF 7MHz LPF

A_AMP-C_20dB

BW=300 KHz
2 of 6 Poles

14 MHz LPF

BW=60 KHz
4 of 6 Poles

 DAC
12 Bit

 DAC
12 Bit

A_AMP-A_20dB

12 Bit
A/D

BW
  6

14

16MHz BPF

40MHz Freq Lock OSC

A_AMP-B_20dB

   A/D   OUT

IF / Video Module

5.3MHz  IF

A_AMP-D_10dB

7.5 MHz HPF

BW=300KHz
4 of 6 Poles

10.7MHz  IF

  TEMP
SENSORR_AMP-A_20dB

         40 MHz 
From Receiver Module

BW=60 KHz
2 of 6 Poles

        200 MHz LO
From Generator Module

    210.7 MHz IF 
From Receiver Module



Theory of  Operation

P
C

I  
B

U
S

M
ul

tif
un

ct
io

n

Fr
on

t P
an

el
 S

co
pe

 D
at

a 
 (L

V
D

S
)

B
uf

fe
re

d 
Fr

on
t P

an
el

 C
on

tro
l

B
uf

fe
re

d 
R

F 
(G

en
er

at
or

)  
S

er
ia

l C
on

tro
l

B
uf

fe
re

d 
R

F 
(R

ec
ei

ve
r)

 S
er

ia
l C

on
tro

l

B
uf

fe
re

d 
R

F 
 ( 

IF
/V

id
eo

) S
er

ia
l C

on
tro

l

B
uf

fe
re

d 
R

F 
 (A

tte
nu

at
or

) S
er

ia
l C

on
tro

l

B
uf

fe
re

d 
R

F 
 (o

w
er

 T
er

m
n)

 S
er

ia
l C

on
tro

l

ng Arm

RF Serial Control

I/BUS
GA

AMPS

  JTAG
Routing

RF Serial 
Interface

B
uf

fe
re

d 
Fu

nc
tio

n 
G

en
er

at
or

 D
at

a

M
ic

ro
C

on
tro

lle
rl 

C
on

tro
l D

at
a 

(F
ro

nt
 P

an
el

 D
ig

ita
l)

To
 F

ro
nt

 P
an

el
 D

ig
ita

l  
 (A

ud
io

 In
-O

ut
)

GROUND

VOLT/OHM

BackPlane

l
M

 Front Panel
Audio Interface

Mictor  Test
Connectors

Digital
Multimeter

tus
d Reset
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  22

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 4 of 7)

EN

+5V

E
M

IF
  B

U
S

E
xt

er
na

l  
LV

D
S

  I
np

ut

 L
V

D
S

  I
np

ut
   

(1
0.

7M
H

z 
IF

) F
ro

m
 D

A
TA

 A
C

Q
  M

od
ul

e 

LV
D

S
  O

ut
pu

t (
11

.4
M

H
z 

IF
) T

o 
D

A
TA

 A
C

Q
 M

od
ul

e

H
os

t P
or

t  
In

te
rfa

ce

Source +1.5V

LVDS Xmtr

LVDS Rcvrs
  (MUXed)

LVDS Rcvrs

40 MHz

EMIF  BUS

EMIF  BUS

BackPlane

Stro

AC IN

+1
.8

V

  Core Voltage
Sub-Regulators

+3
.3

V
 S

ou
rc

e
3.

3V
 S

ou
rc

e

Source +1.8V

Up/Down 
Converter

CAI/BUS
  FPGA

EMIF  BUS    DSP 3
(Receive)

     DSP 
(Transmit)

     DSP 1
(Parametric)

M
cB

S
P

 S
er

ia
l  

B
us

Disk I/0

C
lo

ck
in

g 
N

et
w

or
k

CA
  FP

+5V,-5V,+15V,
   -15V,+24V
Supply Voltages

TO
  D

A
TA

 A
C

Q
 M

od
ul

e 
(M

ic
ro

C
on

tro
lle

r I
nt

er
fa

ce
) 

To
 D

A
TA

 A
C

Q
 M

od
ul

e 
( V

oc
od

er
 1

,2
,3

) 

    Clock
Distribution

C
lo

ck
in

g 
N

et
w

or
k

C
lo

ck
in

g 
N

et
w

or
k

M
cB

S
P

 S
er

ia
l  

B
us

S
el

ec
t M

A
P

  B
U

S

BackPlane

From Receiver Module40 MHz

10MHz  OCXO

Speaker

Clocking Network

RF Serial Control

 3.3V
Source

Power Supply

Down Link

Up Link

CAI Module

Select MAP  BUS

Host Port  Interface

McBSP Serial  Bus

ID Seria
EEPRO

EMIF  BUS

Front
Panel
USB

Select MAP  BUS

      LED Sta
Indicators an



Theory of  Operation

 L
V

D
S

  O
ut

pu
t  

(1
0.

7M
H

z 
IF

) T
o 

C
A

I  
M

od
ul

e 

gital
ound

-20dbm cal point

ilter
 @ 3dB

1 to 4
Impedance

64.8MHz
TCXO

Backplane

LVDS Xmtr

64
.8

 M
H

z 
A

 /D

Analog
Ground

3 db PAD
4 To 1
Impedance

50 ohms

10.8 Mhz to Generator Module

680mVpp single side
1.36Vdifferential in

THS4503 
Differential AMP

      Low Pass Filter
-3db point approx 15MHz

400mV white noise
dithering signal
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  23

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 5 of 7)

TO
  C

A
I M

O
D

U
LE

 (M
ic

ro
C

on
tro

lle
r I

nt
er

fa
ce

) 

Micro-Controller

SW-2

Ceramic filters

LVDS Rcvrs

200KHz BW 
@ 3dB

Di
Gr

Backplane

Vocoder 1,2,3

40MHz clock 
from backplane

SW-1

PLL for 
64.8MHz
TCXO
A2D clock

10MHz clock

Backplane

14 bit
High freq 
DAC

Gaussian F
1.2MHz BW

 L
V

D
S

  I
np

ut
 (4

0M
H

z)
 F

ro
m

 R
ec

ei
ve

r  
M

od
ul

e 

LV
D

S
  I

np
ut

Xilinx CPLD
random
number
generator
and
10MHz ref
clock

LVDS Rcvrs

(11.4MHz IF) From CAI Module

Dither noise gen
DAC controlled

200KHz BW 
@ 3dB

14 bit
High freq 
DAC

10.7MHz IF  From IF/Video Module

Data Acquisition Module



Theory of  Operation

B
ac

kp
la

ne
B

ac
kp

la
ne

B
ac

kp
la

ne

GA / CPLD

loppy 
ntroller

S to 
onverter

d Drive 
rface

 Controller

    LCD Display
Flex Cable to display

PCI BLock#3
Connectors
  Main

PCI BLock#2

PCI BLock#4
 Connector
  Select MAP

PCI BLock#5
 Connector
     Floppy
  Keyboard

PCI BLock#1
 Connector
     USB
    Com1,2
     Printer
     VGA
   Mouse
    GPIB
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  24

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 6 of 7)

IDE

Flash BIOS

Cache RAM
Management

FP

  F
Co

   LVD
TTL  C

Real Time Clock

Video Controller
LVDS Outputs

   ISA
Interface

Har
 Inte

GPIB

Serial
Parallel
USB
Ethernet
I/O

   RAM
Interface

   Compact
PCI Interface

Memory 
Sockets

Pentum Class CPU

+24 Volt Supply

CPU Adpater Board

CPU Assembly

Optional 3 Volt 
    Battery

Cache RAM
256KBYTE



Theory of  Operation

I/O

A
ud

io
 D

ig
iti

ze
r

-

LV
D

S
  C

on
ve

rte
r

enerator

DACCH B,EXT

DAC

Demod +

el

Offset

CH A

ADC

ADC

B
ac

kp
la

ne

40MHz
Buffer

P
ro

gr
am

m
ab

le
 F

ilt
er

B
ac

kp
la

ne
B

ac
kp

la
ne

To Trigger Level DAC

Audio Diff 24.576MHz

Audio In 1

40MHzScope Channel A

40MHz
40MHz

Audio In 2

Speaker Driver

From Micro Controller

Scope Channel B

     Channel B 
offset/vert postion

40MHz

    Channel A 
offset/vert postion

40MHz

40MHzt Panel Digital
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  25

Fig. 2-3  3920B System Interconnect Diagram

10000026951 (Sheet 7 of 7)

DAC

Audio In 1

DC

DC

CH A Times
 1,10

Demod

Times
 1,20

Times
 1,2

Audio In 1

003006

Channel A Trigger

Function G

DAC

Te
st

 P
or

t

Audio In 2

AC

AC

Fr
on

t P
an

el

 DAC
  DC
Offset

 Divide
1,10,100
   GND

CH B

Times
 1,10

Times
 1,20

Times
 1,2

Audio In 2

600

 Divide
1,2,5,10

300

Channel B Trigger

Trigger Lev

rotcenno
C ci

M
lena

P tnorF

 Divide
1,10,100
   GND

 Divide
1,2,5,10

Variable
   Vcc

Function Generator

Demod

Scope Channel B

Function Generator

Demod

Audio In 2

Audio In 1

Channel B offset/vert postion

(from rear Panel)Exteranl Trigger

Channel A offset/vert postion

Mic Audio
PTT
Vout

             CLPD
   Front panel Analog PCB
Control / Routing / Switching

Function Generator Out

Scope Channel A

Front Panel Analog

Mic Bias

      Micro Controller
Control, Routing, Switching

Protect

Protect

Scope Channel B

Scope Channel A
Fron



Theory of  Operation

D

3

4

2

1

D

3

4

2

1

CAI 
Digital only

A2D uses 
both GNDs

Power Term and
3 RF Modules

Scope Digital
and Analog

CPU 
Digital only
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  26
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Fig.  2-5  Backplane PCB Assembly Connector  Locat ions
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This sect ion descr ibes the var ious assembl ies and connectors ut i l ized in the 3900.

2.5.1 Backplane PCB Assembly (44A1A1A1)

Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-3.

The Backplane PCB Assembly routes e lectr ical  s ignals between the various system 
assembl ies.   The Backplane PCB Assembly ut i l izes the fol lowing connectors for rout ing 
signals:

• 32-Pin Connector  provides connect ion to Power Term Assembly (J4) .

• 10 Pin Header provides r ibbon cable connect ion to Front Panel Keypad Assembly 
(J16) .

• 10 Pin Header provides r ibbon cable connect ion to Attenuator  Assembly (J5).

• 24 Pin Header provides r ibbon cable connect ion to GPIB Connector  (J9).

• 44 Pin Header (J8) and 34 Pin Header (J13) provide connect ions to Front Panel 
Digi tal  Interface PCB Assembly.

• 20 Pin DIN Connector for Rear Panel PCB Assembly (J6).

• 24 Pin DIN Connector for Power Supply Assembly (J12).

• 48 Pin DIN Connectors for:

• Disk I /O PCB Assembly (J7).

• IF/Video PCB Assembly (J1)  (Slot  3).

• Generator Assembly (J3)  (Slot  5).

• Receiver Assembly (J2) (Slot 4).

• Five 154 Pin DIN Connectors (J22, J23, J24, J25 and J26)  for  CPU Adapter  
Assembly (Slot 0).

• One 175 Pin PCI Connector  (J28) and four 154 Pin Keyed Connectors (J29,  J30,  
J31 and J32)  for the CAI  PCB Assembly (Slot 1).

• One 175 Pin PCI Connector  (J33) and four 154 Pin Keyed Connectors (J27,  J34,  
J35 and J36)  for the Data Acquisi t ion Module (DAM) (Slot 2).

• 68 PIN Auxi l iary IF Input (J10).

• 25F/9M/15 HDF DSUB Connector  for Video,  Pr inter and RS-232 connect ions 
(J14) .

• 6 PIN Dual PS/2 Connector for Keyboard (J15) .

• 4 PIN USB Connector  for USB connect ion (J20) .

• 18 PIN 2XUSB Connector  for  Ethernet and USB device connect ions (J19).

• 4 PIN USB Connector  for Front  Panel USB connect ion (J18) .

The Backplane PCB Assembly layout  ut i l izes RF techniques on al l  s ignals >33 MHz and 
on a l l  low level  s ignals.
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2.5.1.A Front Panel  Analog PCB Assembly (44A1A1A4A5)
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2.5.1.B Front Panel  Digital Interface PCB Assembly (44A1A1A2)

Refer to Fig. 2-1 or Fig.  2-2.

The Front Panel Audio Assembly consists of  the Front  Panel Digi tal  Inter face PCB 
Assembly and the Front  Panel Analog PCB Assembly.   The Front Panel Audio Assembly 
includes standard audio Input /Output connectors and controls,  as wel l  as a 6-channel 
audio funct ion generator and a dual -channel 40 msps digi tal  Osci l loscope.

The Front Panel Analog PCB Assembly conver ts analog audio signals received from the 
Audio Input Connector  to digi tal  s ignals.   The Front Panel  Digi tal  Interface PCB Assembly 
contains a Digi tal  to Analog Converter (DAC) which converts the system’s dig i tal  s ignals 
to analog audio signals which are then sent  to the Front Panel Audio Output  Connector.

Signal Tone f i l ter ing, in addit ion to the balanced or  unbalanced switching, are also 
per formed by the Front  Panel Audio PCB Assembly.  The Front Panel Audio PCB 
Assembly output s ignals are the audio funct ion generator  s ignals and the demodulated 
audio signal (Demod).  Audio Input s ignals to  the Front Panel Audio PCB Assembly are 
the Microphone, Channel 1  and 2 Scope inputs and Audio 1 and 2 connectors.

The Front Panel Audio PCB Assembly generates a digi tal ly control led output  vol tage for 
the Test Connector  and routes input/output  s ignals to/ from the Test Connector .

2.5.2 Rear Panel Audio Assembly

2.5.2.A Rear Panel  PCB Assembly (44A1A1A3)

2.5.2.B Rear Panel  Audio I /O PCB Assembly (44A1A1A10) 

Refer to Fig. 2-1 or Fig.  2-2.

The Rear Panel Audio Assembly consists of  the Rear Panel PCB Assembly and the Rear 
Panel Audio I /O PCB Assembly.   The Rear Panel PCB Assembly includes standard 
Input/Output connectors as wel l  as Ethernet,  Video, Pr inter ,  RS-232, keyboard, and USB 
Mouse connectors.   The Rear Panel Audio I /O PCB Assembly includes standard audio 
Input/Output connectors.

2.5.3 CPU Adapter PCB Assembly (44A1A1A5)

Refer to Fig. 2-1 or Fig.  2-2.

The CPU Adapter Assembly provides a mechanism by which al l  CPU generated signals 
are distr ibuted through the Backplane PCB Assembly to  other system assembl ies.  The 
CPU Adapter  Assembly is compr ised of f ive Compact PCI connectors placed end- to-end 
along the CPU Adapter  PCB Assembly.  The CPU Adapter  Assembly contains a 32 bi t  PCI 
bus which operates at  33 MHz, running a Pent ium ETX form factor which offers internal  
RAM.  The single board computer is mounted to the CPU Adapter PCB Assembly, which 
interfaces with other PCB Assembl ies via the Backplane PCB Assembly.

3901’s wi th SN 298001115 and lower and 3902’s with SN 297001117 
and lower contain a CPU Adapter  PCB Assembly that conta ins a 266 
MHz processor .   
Units containing a 266 MHz processor  can be returned to the factory 
for  an opt ional hardware upgrade to the 733 MHz processor.   Check 
the UTILS, Operat ional Status Ti le for  uni t  processor speed.

NOTE
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2.5 .4 Power Supply Assembly (44A1A1A6)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
2 -  31

Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-6.

AC power for the Power Supply Assembly is provided by an IEC universal  3-prong power 
entry module with an integrated power switch,  fuses and EMI f i l ter.

The Power Supply Assembly is responsible  for generat ing al l  internal  vol tages requi red to 
operate the 3900.   The vol tages generated by the Power Supply Assembly and d istr ibuted 
through the Backplane PCB Assembly are:

• Fi l tered +5 V Digi tal  and Analog

• Fi l tered +15 V

• Fi l tered -15 V

• +5.1 V Auxi l iary

• +3.3 V Enable

• OS Act ive (Overr ide from main CPU)

Fig.  2-6  Power Supply Assembly Interface Diagram

2.5.5 Power Term(ination) Assembly (44A1A1A7)

Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-14.

The Power Term Assembly provides the foca l  poin t through which RF signals pass 
between the UUT and the Test Set .   There are three RF user inter face connectors (on the 
front o f the uni t)  (ANT IN, GEN OUT, T/R) and two internal  coaxial  cable connect ions 
(Receiver  and Generator  Assembly).   The Power Term Assembly consists of  the fol lowing 
PCB Assemblies:   GEN and ANT Connector Power Buffers,  RF Power and Contro l ler and 
Tx/Rx Step Attenuators for input  power and generator level  control .   The assembly 
housing provides circui t  isolat ion, as wel l  as heat s ink cool ing for the h igh power RF 
input .   The cool ing fan is turned on and off  by the processor  control  based on the 
temperature of the Power Term Assembly.

Battery Sense

+5.1 V Aux

-15 V Analog

+5 V Digital

+3.3 V Digital

+5 V Analog

+3.3 V Enable

Power Entry Power Supply
Power
Supply

Interface

Power On
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2.5 .6 Digital  Multimeter (DMM) Assembly (44A1A1A9 3920 only)
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Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-15.

The Dig i tal  Mult imeter is hardware/sof tware feature that  is ava i lable on the 3920.

The Digi ta l  Mult imeter is a sel f  conta ined,  electr ica l ly isolated, digi tal  module capable of 
operat ing at temperatures of  -20C to +70C.  The Digi tal  Mult imeter  measures AC and DC 
voltage, current and resistance within ±5% ful l  scale of  the selected range.   The Digi ta l  
Mult imeter measures up to 
400 Volts AC or  DC, 3 Amps of  current  and 40 MΩ  o f  resistance. 

The Digi tal  Mult imeter  is designed around a sel f  contained, Integrated Ci rcui t  ( IC) that  is 
control led by an on-board host microprocessor  (uP).   The Digi tal  Mult imeter ’s uP is 
responsible for t ransferr ing digi t ized measurement data from the Digi tal  Mult imeter  IC to 
the 3900,  for  processing al l  commands sent to the Digi tal  Mul t imeter  module from the 
3900 and for retaining cal ibrat ion values for  each funct ion and range on the Dig i tal  
Mult imeter ’s f lash memory.

Al l  AC and DC vol tage measurements must  be adjusted to avoid damaging the input  to 
the Dig i tal  Mult imeter IC.   The 3900’s host  processor performs the auto-ranging funct ion 
using a resist ive vol tage d iv ider network with var ious branches that  are switched in or out 
by the Digi ta l  Mult imeter   IC according to the overf low data.

The Dig i tal  Mult imeter a lso contains AC compensat ion capacitors that  f lat ten out  the AC 
voltage response of the meter over the range of 0  to ~ 20 KHz.  The precision values of 
the AC compensat ion capacitors are cr i t ical  to the proper operat ion of the AC vol tage 
funct ion over the ent i re frequency bandwidth.

The internal vol tages for  the Digi tal  Mult imeter module are received from a +5 V input 
f rom the Test  Set  v ia an isolated 5 Volt  DC to DC converter  whose output  is a lso 5 vol ts 
DC and post regulated via a l inear  regulator IC.  The output  f rom the DC to DC Converter  
is spl i t  into separate +2.5 and 
-2.5 Volt  suppl ies for the associated analog circui try.

The Dig i tal  Mult imeter +5 V input  supply and the 2-wire ser ia l  data por t  c i rcui ts that  run 
between the Test Set  and Digi tal  Mult imeter module are both e lectr ical ly iso lated within 
the Dig i tal  Mult imeter module to prevent damage and personal in jury which may occur 
when inappropriately high vol tages are appl ied to the input terminals.

The AC Voltage funct ion of the Digi tal  Mult imeter  module is a t rue RMS reading achieved 
by using an RMS voltage converter  IC.  When AC Voltage measurements are being 
per formed, the vol tage is automatical ly routed through the RMS converter IC,  then back 
into  the Dig i tal  Mult imeter IC for  conversion.  Streaming resul ts and measurement  data 
are then passed to the Test Set v ia the internal  uP over  a 2-wire ser ial  l ink.

The AC and DC Current meter ing capabi l i ty of  the Digi tal  Mult imeter module is protected 
from over load by a fuse located on the front of  the module.  The fuse is rated at 3  amps 
maximum for a  per iod of  ten seconds.   The vol tage and resistance input  terminals are 
internal ly protected from the appl icat ion of excessive vol tages by a gas discharge tube 
across the inputs.



Theory of Operation

2.5 .7 DISK I/O PCB Assembly (44A1A1A9)
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Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-7.

CPU Input /Output s ignals are routed to the Disk I /O PCB Assembly plug- in slot  through 
the Backplane PCB Assembly.  Signals for  the f loppy disk dr ive (3901/3902) are routed 
direct ly to a 
26-pin f lex cable header,  providing a connect ion to a 3.5”  hal f -height f loppy disk dr ive.  
The 3920 has a ser ial  por t  for DMM interconnect that is routed from the CPU to the Disk 
I /O PCB Assembly for DMM operat ion.  The OCXO osci l lator is located on the Disk I /O 
PCB Assembly,  providing a stab le and accurate 10 MHz reference frequency for  the 
system.  The Digi tal  to Analog Converter (DAC) on the Disk I /O PCB Assembly provides 
vol tage tuning for the OCXO.  A ser ial  EEPROM stores the factory cal ibrated tuning 
vol tage for the osci l lator .   A dual Digi tal  to Analog Converter  (DAC) dr ives the speaker 
ampl i f ier af ter i t  is f i l tered by a 4.6 kHz f i l ter .

Fig.  2-7  Disk I /O PCB Assembly Interconnect  Diagram
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2.5 .8 Attenuator Assembly (44A1A3)
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Refer to Fig. 2-1 or Fig.  2-2.

The attenuator  consists of  s ix relay-attenuator  sect ions and a dr iver  board.  The 
relay-at tenuator sect ion consists of  one 10 dB relay-attenuator,  one 5 dB relay-attenuator 
and four  20 dB f ive relay-attenuators;  for a to tal  a t tenuat ion of 95 dB.  The dr iver board 
contains a ser ial  to paral le l  converter  and six t ransistor dr iver  stages which drive the 
attenuator relays with the required current.   The module uses 5 V for the supply and relay 
dr ives.

Each stage is accurate (±0.5 dB) to  i ts rated value.  The attenuator  has a frequency 
response f latness (slope) f rom 0 to 2.7 GHz of <3 dB.  This s lope remains constant  (±0.5 
dB) wi th di f ferent stages of at tenuat ion on or of f .   This error  is removed when the 3900 is 
cal ibrated.

2.5.9 Generator Assembly (44A1A4)

Sect ion 2.5.9 appl ies to the 3901, 3902 and 3920 models.  Refer to Fig. 2-1 or  F ig. 2-2.

The CAI PCB Assembly provides 11.4 MHz IF to  the Generator  Assembly for  f requency 
conversion to the desired output  f requency.   The Generator  Assembly provides 0.1 dB 
increments between the 10 dB steps of the step at tenuator at tached to the top of the 
Generator Assembly.   The Generator  Assembly consists of  the RF/Microwave PCB 
Assembly and Synthesizer /Contro l  PCB Assembly.   The lower frequency funct ions reside 
on the Synthesizer/Control  PCB Assembly,  whi le  the higher  frequency funct ions reside on 
the RF/Microwave PCB Assembly.

2.5.9.A RF/Microwave PCB Assembly

The RF/Microwave PCB Assembly is designed to convert  an 11.4 MHz IF input to any 
frequency between 1 MHz to 2.7 GHz.  The 11.4 MHz IF signal is converted to three 
increasingly h igher  IF frequencies:  91.4, 611.4 and 3411.4 MHz respect ively.   At each IF,  
a considerable amount of  f i l ter ing is performed in order  to remove the images resul t ing 
from the previous up-conversion.  Final ly,  the 3411.4 MHz signal is down-converted to  
the desired frequency.  The signal is then leveled and ampl i f ied up to a level  high enough 
to overcome the losses of  the step attenuator and Power Term and st i l l  meet the 
speci f ied maximum output  power level .

2.5.9.B Synthesizer/Control  PCB Assembly\

The Synthesizer/Contro l  PCB Assembly consists of  three major  loops:  DDS, main and 
comb dr iver.   This st ructure locks a YIG osci l lator  by mixing the output with that of  the 
comb frequency coming f rom the clean loop.  The comb moves in  approximately 0.4 MHz 
steps providing a coarse tune.  The DDS, which is tunable in extremely f ine steps,  dr ives 
the main loop, giv ing the Synthesizer/Control  PCB Assembly sub-her tz resolut ion.  The 
comb dr iver has two loops that generate an except ional ly c lean signal  that  is mult ip l ied 
up to the YIG frequency.   The step loop provides al l  of  the step size for the comb dr iver 
and is fol lowed by the clean loop which t racks the step loop changes.The frequencies of 
80 and 400 MHz that exist  in the Receiver Assembly are reused to generate the LOs used 
for  the up-converter block.  This is what determines the choice of  IF frequencies.   In 
order to convert  11.4 to 91.4 MHz, 11.4 MHz is mixed with  80 MHz and the sum product 
taken.   The 520 MHz LO needed for the 611.4 MHz IF is generated by div id ing 400 MHz 
by two.   This 200 MHz signal is mixed with  the 80 MHz in a mixer that  has poor  third  order 
LO per formance.  The 3rd LO minus the IF produces 600 MHz.  Subtract 80 MHz for a 
sum of  520 MHz.  Final ly,  the 2800 MHz LO needed to convert  611.4 to 3411.4 MHz is 
generated by mult ip ly ing 400 MHz by seven.
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2.5 .10 Generator Assembly (44A1A4)
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Sect ion 2.5.10 appl ies to the 3920B model .   Refer to Fig. 2-1 or F ig. 2-3.

The CAI PCB Assembly provides 10.8 MHz IF to  the Generator  Assembly for  f requency 
conversion to the desired output  f requency.  The Generator Assembly provides 0.1 dB 
increments between the 10 dB steps of the step at tenuator at tached to the top of the 
Generator Assembly.  The Generator  Assembly consists of  the RF/Microwave PCB 
Assembly and Synthesizer/Control  PCB Assembly.  The lower f requency funct ions are 
per formed by the Synthesizer/Control  PCB Assembly,  whi le the higher f requency 
funct ions are performed by the RF/Microwave PCB Assembly.

2.5.10.A RF/Microwave PCB Assembly

The RF/Microwave PCB Assembly is designed to convert  a 10.8 MHz IF input to any 
frequency between 1 MHz to 2.7 GHz.  The frequency conversion is handled in a banded 
approach.  The Low Band range is 10 MHz to 1000 MHz; the High Band range is >1.0 GHz 
to 2.7 GHz.  The 10.8 MHz IF signal is mixed wi th an 80 MHz LO signal f rom the Receiver  
Assembly to create a 90.8 MHz IF signal.   This 90.8 MHz signal is then mixed with  a 
1309.2 MHz f ixed LO which is received from the Synthesizer PCB to create a 1400 MHz 
IF signal.   Low Band frequency conversion mixes the 1400 MHz IF signal wi th the Low 

Band 1st LO (1400 – 2400 MHz) to  down convert  the 1400 MHz IF signal to  the desired 
output f requency.  High Band f requency conversion mixes the 1400 MHz IF signal wi th a 
2 GHz Fixed LO to create a 3400 MHz IF signal.   The 3400 MHz IF signal is then down 

conver ted to the desired output  f requency by mixing i t  wi th  the High Band 1st LO (4400 –  
6000 MHz).

When the system Tracking Generator  is enabled the 2 GHz LO is adjusted to 2010.7 MHz 
and mixed with the 1400 MHz IF signal to form a 3410.7 IF signal.   In order for  the 

Receiver and Generator  to t rack in f requency the 1st LO from the Receiver  is used by the 
Generator to generate the output  f requency.

Fi l ter ing is performed at each IF to remove the images resul t ing f rom the up-conversion 
process.  In order to meet the speci f ied maximum output  power level  the signal is leve led 
and ampl i f ied to a leve l  high enough to  overcome the losses of the step at tenuator and 
Power Term.
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2.5.10.B Synthesizer/Control  PCB Assembly\
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The Synthesizer/Contro l  PCB Assembly consists of :

• A CPLD which interfaces wi th the system backplane to  provide control  funct ions 
for  the module.

• Switching and l inear vol tage regulators to supply both the Synthesizer and 
Microwave PCB with the desired operat ing vol tages.

• Automatic Level Control  (ALC) circui try used by the Microwave PCB to level  the 
output s ignal.

• 7 Phase Locked Loops (PLL’s)  which generate the var iable and f ixed LO signals 
used on the Microwave PCB.

The 80 MHz LO signal  f rom the Receiver module is ampl i f ied and f i l tered then sent to the 
Microwave PCB.  This 80 MHz signal is a lso used as the reference to phase lock a 
100 MHz OCXO with the system.

The 100 MHz OCXO provides an extremely low phase noise reference for the other PLL’s.   
A fract ional PLL referenced to  the 100 MHz OCXO is used to generate the f ixed 
1309.2 MHz LO.  An integer PLL uses the low phase noise OCXO as reference to 
generate a 2 GHz LO.  When the system Tracking Generator is enabled the 2 GHz PLL is 
reconf igured to f ract ional mode to create a 2010.7 MHz LO signal.

Both the Low Band (1400 to 2400 MHz) and High Band (4400 to 6000 MHz) 1st LO signals 
are generated using fract ional  PLL circu i ts.   In order to control  the fract ional  spurs 
associated with fract ional PLL’s separate integer PLL’s are used to  generate the var iable 
reference frequencies used by the Fract ional PLL’s to create the LO signal.  
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Refer to Fig. 2-1 or Fig.  2-2.

The IF/Video PCB Assembly condit ions incoming signals f rom the Receive IF Assembly 
for  the CAI PCB Assembly and provides a squared IF signal to the CAI  PCB Assembly for  
f requency counter  c ircui try.   The IF/Video PCB Assembly provides the analyzer  gain 
adjustment when adjust ing the Reference level  dBm on the Spectrum Analyzer ,  and acts 
as the receiver Automatic Gain Control  (AGC) when in the Receiver  mode.   As wel l  as 
providing a digi t ized logari thmic representat ion of the incoming signal ampl i tude for  both 
the “channel”  and “widescan” analyzer  modes, the IF/Video PCB Assembly also provides 
a buffered 10.7 MHz IF signal to  the rear  of  the 3900 and a temperature sensor for  
sensing the internal  ambient uni t  temperature.

2.5.11.A IF/Video - 10.7 MHz IF Fi lters

The 10.7 MHz IF path provides gain adjustment  and hardware bandwidth restr ict ion of the 
signal being received f rom the Receive IF Assembly.   This signal is used by the CAI PCB 
Assembly to perform al l  s ignal processing, decoding and meter ing funct ions.  The 10.7 
MHz  f i l ter bandwidth se lect ions include: 6 MHz, 300 kHz and 30 kHz.

2.5.11.B IF/Video - 5.3 MHz IF Fil ters “Channel” IF

The Spectrum Analyzer  5.3 MHz IF funct ions to provide a f ixed frequency 
down-conversion of the CAI  10.7 MHz IF signal for  the Channel Analyzer screens.  The 
5.3 MHz f i l ter  bandwidth se lect ions include 60 kHz, 3 kHz and 300 Hz.

2.5.12 Receiver Assembly (44A1A7)

Refer to Fig. 2-1 or Fig.  2-2.

The Receiver  Assembly is a sel f  contained wideband tr ip le conversion receiver designed 
to convert  incoming frequencies (9  kHz to 2.7 GHz) to a 10.7 MHz IF Output f requency.  
The module consists o f the Receiver  PCB Assembly and Synthesizer PCB Assembly.

2.5.12.A Receiver PCB Assembly

The Receiver  PCB Assembly converts incoming frequencies (9 kHz to 2.7 GHz) to a 10.7 
MHz IF Output f requency.  The Receiver PCB Assembly provides al l  the necessary LO’s 
for  the conversion to 10.7 MHz IF.  The 10.7 MHz IF is routed to  the IF/Video PCB 
Assembly for  addi t ional  f i l ter ing and signal condit ioning.

2.5.12.B Synthesizer PCB Assembly

The Synthesizer PCB Assembly consists of  three major loops:  the DDS, main,  and comb 
driver.   This structure locks a YIG osci l lator by mixing i ts output  wi th that of  the comb 
frequency coming f rom the clean loop.  The comb i tsel f  moves in approximately 0.4 MHz 
steps providing a coarse tune.  The DDS, which is tunable in extremely f ine steps,  dr ives 
the main loop giv ing the synthesizer i ts sub-her tz resolut ion.  The comb dr iver  has two 
loops that  generate an except ional ly c lean signal  that is mult ip l ied up to the YIG 
frequency.  The step loop provides the step size for the comb dr iver and is fol lowed by 
the clean loop which tracks the step loop changes.  The synthesizer/contro l  board 
provides an 80 and 400 MHz reference for  the Generator  Module.
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Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-16.

The CAI (Common Air  Inter face)  PCB Assembly contains three DSP’s, a protocol 
processor and a digi ta l  up/down conver ter  chipset .   The main responsibi l i ty o f the CAI 
PCB Assembly is to provide the interface between the IF and the host CPU.

• Digi tal ly perform modulat ion and demodulat ion of IF signal using an up/down 
conver ter chipset  and DSP.

• Perform parametr ic measurements from the digi tal  data that is generated by the 
up/down conver ter chipset .

• Generate d igi tal  outputs.

• Contro l led by the host CPU over the PCI bus in which part  of  the address 
decoding has been performed external to the CAI PCB Assembly.

2.5.14 DAM (Data Acquisition Module)  Carrier PCB Assembly (44A1A10)

Refer to Fig. 2-1 or Fig.  2-2 and Fig. 2-17.

The DAM Carr ier provides a d igi t iz ing sub system for the IF signal path.  The output of  
the AD6644 64.8 MHz d igi t izer  is converted to 16 pairs of  LVDS (Low Voltage Dif ferent ia l)  
for  t ransmission to  the Backplane PCB Assembly.   The data is reconstructed at  the FPGA 
on the CAI  module using a LVDS receiver IC.

The DAM Carr ier contains three RF signal paths that are ut i l i zed by the analog to d igi tal  
digi t izer.   One of the RF signal paths is the bypass mode, which does not contain 
bandwidth f i l ter ing. The total  delay of this RF signal path is 12.5 ns.  The second RF 
signal path is the 10.7 MHz Gaussian f i l ter.   This RF signal path contains a -3 dB 
bandwidth of 1.4 MHz, with a typical  delay of 780 to  
810 μs.  The thi rd RF signal path contains a 200 kHz ceramic f i l ter in ser ies with the 
Gaussian f i l ter  output.   The two f i l ters on this RF signal path create a combined delay of 
approximately 5 μs.

The AD6644`s 64.8 MHz Encode/Decode clock is phase locked to the 40 MHz reference 
routed f rom the Receiver module to the Backplane PCB Assembly,  then to the Xi l inx 
XC9572 CPLD.  The CPLD uses the 40 MHz reference to der ive the onboard 10 MHz PLL 
clock. The 64.8 MHz TCXO is a vo l tage control led osci l lator.   The input control  vol tage 
for  the TCXO is dr iven by the LMX2301TM Phase Lock Loop IC.  Once the microcontrol ler 
has programmed the PLL registers,  the LMX2301TM IC phase locks the TCXO to the 10 
MHz reference.   A red LED indicates whether or  not  phase lock has been estab l ished.   
When the red LED is OFF a phase locked condit ion has been achieved.  I f  the LED is ON 
phase lock has not been achieved.   Refer  to  Fig.  2-8 for red LED locat ion.

Fig.  2-8  DAM Carr ier  Red LED Status Indicator
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and di ther ing control .   The microcontrol ler uses a 4 MHz clock,  which is also der ived f rom 
the 40 MHz reference. 

The DAM Carr ier contains a separate digi tal  to analog converter that generates an RF 
Output  s ignal in the range of 10 to 13 MHz, with a maximum output  level  of  -6  dBm.  The 
output s ignal is der ived from another  set of  LVDS signals received f rom the FPGA on the 
CAI module.  These LVDS signals dr ive a LVDS receiver ,  which converts the LVDS data 
into  TTL compatible outputs that  are used to  dr ive the Digi tal  to Analog Converter (DAC).

The DAM Carr ier PCB Assembly has three slo ts avai lable for vocoder funct ions.   Each 
slot  has ten bi ts of  digi tal  I /O connected to the CAI module. There are +5 V, +15 V, -15 V 
and +3.3 V power l ines avai lable for the satel l i te PCBs.

Vocoders are factory instal led on al l  3920’s and have been instal led on 3901 and 3902’s 
with ser ial  numbers ending in 1288 or  higher.   DAM Carr ier  PCB Assembl ies containing 
Vocoders have vis ible white tabs on the back of the assembly (refer  to Fig . 2-9).   The 
Vocoder Opt ion (390XOPT216) also appears in the opt ion l ist  on the Ut i l i ty License Ti le 
when the Vocoder hardware has been instal led in  a un i t .

Fig. 2-9  Carr ier -  Vocoder Tabs

The DAM Carr ier module has three green LEDs that indicate micro status (F ig.  2-10) .   
The f i rst  two LEDs indicate f i l ter  sta tus.  When Wideband f i l ter ing is selected both of  
these LEDs are OFF.  When Gaussian f i l ter ing is selected the f i rst  LED is ON and the 
second LED is OFF (Fig.  2-11) .   When the f i rst  and second LED are ON, GAUSSIAN plus 
200 kHz Ceramic f i l ters are selected (refer  to Fig . 2-12).   The third LED indicates a 
hear tbeat  and shows whether  or  not  di ther ing is enabled (Fig.  2-13) .   A slow moderate 
bl inking LED indicates NO DITHERING, whi le a fast bl inking LED indicates di thering is 
enabled.  LED bl ink speed indicates how much di ther ing is actual ly being appl ied.

Fig. 2-10  Carr ier  Green LED Status Ind icators
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Fig. 2-11  Gaussian Fi l ter Selected

Fig. 2-12  Gaussian plus 200 kHz Ceramic Fi l ters Selected

Fig. 2-13  Dither ing LED Status Indicator
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Fig.  2-14  Power Terminat ion Assembly Interconnect Diagram

0000-4431-900-C (Sheet 1  of 2)
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Fig.  2-14  Power Terminat ion Assembly Interconnect Diagram

0000-4431-900-C (Sheet 2  of 2)
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Fig. 2-15  Dig i tal  Mult imeter Block Diagram
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Fig. 2-16  CAI PCB Assembly Block Diagram

0000-4431-200-E (Sheet 1 of  5)
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Fig. 2-16  CAI PCB Assembly Block Diagram

0000-4431-200-E (Sheet 2 of  5)
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Fig. 2-16  CAI PCB Assembly Block Diagram

0000-4431-200-E (Sheet 3 of  5)
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Fig. 2-16  CAI PCB Assembly Block Diagram

0000-4431-200-E (Sheet 4 of  5)
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Fig. 2-16  CAI PCB Assembly Block Diagram

0000-4431-200-E (Sheet 5  of 5)
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Fig. 2-17  DAM Carr ier PCB Assembly Interconnect  Diagram

0000-4433-200-E

BA CBA C

SW-2

SW-1

40 ohms

0dbm

50 ohms

0dbm

Gain = 19.3 dB
+/-3.5  dB Adj.

Xilinx
random
number
generator

0 dbm

10 db PAD

6 db PAD

330 ohms

200 KHz BW 
@ 3 dB

Digital
Ground

5.11 ohms

Gain = 19.3 dB
+/-3.5 dB Adj.

-10dB

200 ohms

50 ohms

Ceramic filters  280
ohms

5 ohms

5 ohms

RF in to Analog to Digital Signal Path

Dither noise gen
DAC controlled

330 ohms

Gain = 19.3 dB
+/-3.5  dB Adj.

4 To 1
Impedanc

1



Theory of  Operation

THIS PAGE INTENTIONALLY LEFT BLANK.
Subject to  Export  Control ,  see Cover Page for  detai ls .
2 -  51



Subject  to  Export  Control ,  see Cover Page for  detai ls .
3 - 1

Chapter 3 -  Troubleshooting Procedures

3.1 GENERAL

Troubleshoot ing is div ided into Symptom Troubleshoot ing Procedures and Assembly 
Troubleshoot ing Procedures.

3.1.1 Symptom Troubleshooting Procedures

The Symptom Troubleshoot ing Procedures ident i f ies common malfunct ions which may 
occur dur ing Test Set operat ion.   When numerous tests/ inspect ions are indicated, 
per form tests/ inspect ions and correct ive act ions in order  l isted.

3.1.2 Assembly Troubleshooting Procedures

Assembly Troubleshoot ing Procedures are intended to determine whether or  not an 
assembly is funct ioning properly;  these procedures do not determine i f  an assembly is 
operat ing within speci f ied parameters.   Per form Test Set Ver i f icat ion Procedures ( refer to 
Chapter  4,  Ver i f icat ion and Cal ibrat ion Procedures) to determine i f  an assembly is 
operat ing wi thin speci f ied parameters.  

Vol tage readings reference analog ground unless otherwise 
speci f ied.   Refer to Chapter 6,  In terconnect and Assembly 
Diagrams,  for  assembly drawings and interconnect diagrams.

This manual cannot l ist  al l  malfunct ions that  may occur,  nor al l  tests 
or inspect ions and correct ive act ions.  I f  a malfunct ion is not  l isted 
or is not  corrected by l isted correct ive act ions,  the troubleshoot ing 
technique ( the formulat ion of a logical  approach to locat ing the 
source of t rouble)  is le f t  to the technician’s discret ion.

NOTE
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3.2 TROUBLESHOOTING GUIDELINES
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The fol lowing is a l ist  of  gu idel ines to be used when t roubleshoot ing the Test  Set.

• Refer to Chapter 2,  Theory of Operat ion for System Interconnect Diagram.

• Refer to the 3900 Series Operat ion Manual for proper use of  the Test Set .

• Many Test Set  problems are caused by cable corrosion.   Somet imes removing and 
reseat ing an affected cable corrects the malfunct ion.  Cleaning connectors and/or 
switch contacts with  alcohol repairs many types of digi tal  and analog circui t  
malfunct ions.

• The fol lowing inspect ion procedures are used to  locate obvious Test  Set 
malfunct ions :

• Inspect  al l  external  surfaces of Test Set  for  physica l  damage, breakage, loose or  
dir ty contacts and missing components.

• Inspect  assembl ies for  disco lorat ion, cracks, breaks and warping.

• Inspect  v is ible pr inted circu i t  boards for  burnt or loose components,  disco lorat ion,  
cracks,  breaks and warping.

• Inspect  a l l  chassis-mounted components for looseness,  breakage,  loose contacts 
or conductors.

• Inspect  Test  Set for disconnected, broken,  cut ,  loose or  f rayed cables or  wires.

3.2.1 Precautions

3.2.1.A Safety

3.2.1.B EMC and Safety Compliance

All  assembl ies,  cables,  connectors,  plast ic fasteners,  gaskets,  f ingerstock and 
miscel laneous hardware within Test Set are conf igured to sat isfy safety and EMC 
compl iance standards.

Do not disconnect  or  remove any board assembl ies in the Test Set 
unless the uni t  is removed from AC Power source.  Some assembl ies 
conta in devices that  can be damaged i f  the assembly is removed 
when power is on.  Several  components can be damaged by 
Electrostat ic Discharge.   Use conduct ive foam and grounding st raps 
when servic ing is required around sensi t ive components.

REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL BEFORE 
PERFORMING ANY TROUBLESHOOTING PROCEDURES 
INVOLVING LIVE CIRCUITS.

WHEN WORKING WITH LIVE CIRCUITS OF HIGH POTENTIAL, 
KEEP ONE HAND IN POCKET OR BEHIND BACK TO AVOID 
SERIOUS SHOCK HAZARD.

USE ONLY INSULATED TOOLS WHEN WORKING WITH LIVE 
CIRCUITS.

FOR ADDED INSULATION, PLACE RUBBER BENCH MAT 
UNDERNEATH ALL POWERED BENCH EQUIPMENT, AS WELL AS 
A RUBBER MAT UNDERNEATH TECHNICIAN’S CHAIR.

HEED ALL WARNING AND CAUTIONS CONCERNING MAXIMUM 
VOLTAGES AND POWER INPUTS.

UPON COMPLETION OF ANY MAINTENANCE ACTION; ALL 
ASSEMBLIES, CABLE, CONNECTORS, PLASTIC FASTENERS, 
GASKETS, FINGERSTOCK AND MISCELLANEOUS HARDWARE 
MUST BE CONFIGURES AS INSTALLED AT THE FACTORY.

NOTE

WARNING

CAUTION



Troubleshooting Procedures

3.2.1.C ESD
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3.3 REQUIRED EQUIPMENT

The fol lowing equipment is required to perform 3900 Troubleshoot ing Procedures:

• Spectrum Analyzer

• SSMB to BNC Coaxial  Cable

• SMA to BNC Coaxial  Cable

• Male to Male SSMB Connector

3.4 PREVENTIVE MAINTENANCE PROCEDURES

Contains rout ine maintenance inst ruct ions for c leaning and inspect ing the Test Set .

3.4.1 External Cleaning

STEP PROCEDURE

1. Clean f ront  panel and display face with soft  l int - f ree cloth.   I f  d ir t  is di f f icul t  to 
remove, dampen cloth with water and mi ld  l iquid detergent.

2. Remove grease, fungus and ground-in dir t  f rom sur faces with soft  l int - f ree cloth 
dampened (not soaked) with isopropyl  alcohol.

3. Remove dust  and dir t  f rom connectors with sof t-br ist led brush.

4. Cover connectors,  not in  use, with sui table dust cover to prevent  tarnishing of 
connector contacts.

5. Clean cables with soft  l int- f ree cloth.

6. Paint exposed metal  sur face to avoid corrosion.

3.4.2 Internal  Cleaning

Remove dust  wi th hand-control led dry air  jet  of  15 psi  (1.054 kg/cm) and wipe internal  
chassis parts and f rame with sof t  l in t- f ree cloth moistened with isopropyl  alcohol.

TEST SET COMPONENTS CONTAIN PARTS SENSITIVE TO 
DAMAGE BY ELECTROSTATIC DISCHARGE (ESD).  ALL 
PERSONNEL PERFORMING TROUBLESHOOTING PROCEDURES 
SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD PRACTICES 
AND/OR BE ESD CERTIFIED.

DISCONNECT TEST SET FROM AC POWER SUPPLY TO AVOID 
POSSIBLE INJURY TO PERSONNEL AND DAMAGE TO 
ELECTRONIC CIRCUITS.

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION

CAUTION
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Do not open assembl ies for purpose of  c leaning and inspect ion.

3.4.3 Visual  Inspection

Inspect  Chassis for:

• Tightness of  sub-assembl ies and chassis mounted connectors.

• Corrosion or  damage to  metal  surfaces.

Inspect  Connectors for:

• Loose or broken par ts,  cracked insulat ion and bad contacts.

Inspect  Circui t  Boards for :

• Corrosion or  damage to  connectors.

• Damage to  vis ible  mounted components including crystals and ICs.

• Freedom f rom foreign mater ial .

Inspect  Wir ing for:

• Broken or loose ends and connect ions.

• Proper dress relat ive to other  chassis parts.

• Ver i fy wrapped wir ing is t ight.

TO AVOID POSSIBLE DAMAGE, DO NOT NEEDLESSLY 
DISCONNECT CONNECTORS FROM ASSEMBLIES OR REMOVE 
ASSEMBLIES FROM TEST SET.

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION
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3.5 ASSEMBLY CABLES AND CONNECTORS
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3.5.1 390x and 3920 Cables and Connectors

Fig.  3-1 and Fig.  3-2 ident i fy coaxial  cables and connect ion points referenced in this 
sect ion.

Fig.  3-1  3900 Assembly Connect ions

Fig. 3-2  3900 Assembly Cables
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3.5 .2 3920B Cables and Connectors
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Fig.  3-3 and Fig.  3-4 ident i fy coaxial  cables and connect ion points referenced in this 
sect ion.

Fig.  3-3  3920B Assembly Connect ions

Fig.  3-4  3920B Assembly Cables
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3.6 SYMPTOM TROUBLESHOOTING PROCEDURES
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3.6.1 Preliminary Procedure

Reboot Test Set  pr ior to performing any Troubleshoot ing Procedure.  I f  the problem 
persists af ter  reboot ing Test  Set ,  proceed to Troubleshoot ing Procedure.

Symptom Index Page
1. Front Panel ON/Standby LED does not i l luminate. 3 -  8
2. Test Set  does not load system at  power up. 3 -  8
3. No GENERATE output. 3 -  9

4. No RECEIVE signal. 3 -  10
5. Receive message “Receive Synthesizers are Unlocked” or 

“Reference is Unlocked.”
3 -  10

6. No Audio measurements. 3 -  11
7. Apparent  low sensi t iv i ty and/or degraded receive performance. 3 -  12
8. Scope display is f rozen and t race does not update. 3 -  13

9. Scope trace is not t r iggering proper ly. 3 -  14
10. No modulat ion -  CW output  only. 3 -  15
11. Sof tware Upgrade fai led. 3 -  15

12. Opt ion Instal lat ion fa i led. 3 -  16
13. License Insta l lat ion fa i led. 3 -  16
14. Test Set  does not recognize PS/2 Mouse. 3 -  17

15. USB Mouse unresponsive. 3 -  17
16. USB Keyboard unresponsive 3 - 17
17. PS/2 Keyboard unresponsive 3 - 17

18. Front Panel USB Connector  unresponsive. 3 -  18

19. Test Set  does not maintain correct t ime or receive message 
“Check Date and Time set t ings” ,  “Press <F1> to resume.  <F2> 
to Setup” when unit  is powered on.

3 -  19

20. Test Set  does not power down to Standby Mode when On/
Standby Key is pressed.

3 -  19

21. Receive “Receiver YIG Cal ibrat ion Fai led” message dur ing boot-
up procedure.

3 -  19

22. Receive “Generator YIG Cal ibrat ion Fai led”  message during 
boot-up procedure.

3 -  20

23. Receive “Generator and Receiver  YIG Cal ibrat ion Fai led” 
message during boot-up procedure.

3 -  20

The Symptom Index l ists common malfunct ions found dur ing normal 
operat ion or maintenance of Test Set.   The tests/ inspect ions and 
correct ive act ions should be performed in the order l isted. 

NOTE
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MALFUNCTION
TEST OR INSPECTION
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CORRECTIVE ACTION
1. Front Panel ON/Standby LED does not i l luminate.  

Step 1 • Is  Test  Set  connected to  l ive AC Power Supply?

• I f  NO, connect  Test  Set to  l ive AC Power Supply.

• I f  YES, proceed to next  step.
Step 2 • Is  Test  Set  AC Power Swi tch in  ON posi t ion?

• I f  NO, turn AC Power Switch to ON.

• I f  YES, proceed to next  step.
Step 3 • Is  fuse at  AC Power Swi tch funct ional?

• I f  NO, replace fuse.

• I f  YES, probable cause of error is Power Supply Assy.  
Refer to Chapter 5  for  Power Supply Assy Remove/Instal l  
Procedures or contact  Aerof lex Customer Service.

2. Test Set does not load system at power up.  
Step 1 • Perform Reboot  to  Factory  Defaul ts  Procedure.   I f  problem 

pers is ts  a f ter  correct ive act ion is  taken proceed to  next  s tep.
Step 2 • Is  Test  Set  operat ing w i th in  speci f ied temperature range (0°  to  50°  

C)?

• I f  NO, move Test Set to sui table working environment and 
al low unit  to reach proper  operat ing temperature.

• I f  YES, proceed to next  step.
Step 3 • Is  F loppy Disk Dr ive empty?

• I f  NO, remove f loppy disk from Floppy Disk Drive and restart  
Test  Set .

• I f  YES, proceed to next  step.
Step 4 • Have USB device(s)  been removed f rom USB Connectors?

• I f  NO, remove USB device(s)  and restart  Test  Set.

• I f  YES, proceed to next  step.
Step 5 • Is  L icense f i le  va l id  (check s tatus on UTILS,  L icense T i le)?

• I f  NO, instal l  val id  License f i le.

• I f  YES, proceed to next  step or contact  Aerof lex Customer 
Service.

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 6 • Does Star t -up Screen l is t  a l l  l i censed systems for  Test  Set?

• I f  YES, proceed to next  step.

• I f  NO, does Operat ional Status Ti le show val id Receive, 
Generator  and IF temperatures?

• I f  NO, contact  Aerof lex Customer Service for “One-Wire” 
debug.

• I f  YES, record Test Set Ser ial  Number and UID from Ut i l i ty 
License Ti le and contact Aerof lex Customer Service to 
request a  new License Fi le.

Step 7 • I f  ab le  to  access f i les ,  save customer generated f i les  and 
ca l ibrat ion f i les  on a USB device or  f loppy d isk.   Refer  to  Chapter  
4  for  Save and Recal l  Cal ibrat ion F i les procedures.

Step 8 • Scrape and re load sof tware and re insta l l  va l id  l icense f i le .   I f  
prob lem pers is ts ,  contact  Aerof lex Customer  Serv ice.
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MALFUNCTION
TEST OR INSPECTION
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3. No GENERATE output at GEN or T/R connector. 
Step 1 • Is  correct  Output  connector  se lected (GEN or  T/R).

• I f  NO, select correct Output connector.

• I f  YES, proceed to next  step.

Step 2 • Is  RF Gen Sof t  Key set  to  ON?

• I f  NO, turn RF Generator ON.

• I f  YES, proceed to next  step.

Step 3 • Is  RF Generator  f requency set  to  des i red f requency?

• I f  NO, set RF Generator f requency to desi red frequency.

• I f  YES, proceed to next  step.

Step 4 • Is  RF Generator  leve l  set  to  des i red set t ing?

• I f  NO, set RF Generator level  to desired sett ing.

• I f  YES, proceed to next  step.

Step 5 • The Por t  Over load Protect ion may have been t r iggered.   Reset  
Por t  Over load Protect ion (UTILS,  Hardware Set t ings,  Operat ional  
Status T i le) .   I f  problem pers is ts ,  proceed to  next  s tep or  contact  
Aerof lex Customer  Serv ice.

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 6 • Ver i fy  DAM Car r ier  Assy operat ion (3.7.2 Veri fy DAM Carr ier PCB 

Assy Operat ion) .
Step 7 • Ver i fy  Generator  Assy operat ion (3.7.3 Ver i fy Generator Assy 

Operat ion. ) .

Step 8 • Ver i fy  A t tenuator /Power Term Assy operat ion (3.7.4 Ver i fy 
At tenuator/Power Term Assy Operat ion.) .

CORRECTIVE ACTION
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MALFUNCTION
TEST OR INSPECTION
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4. No RECEIVE Signal at ANT or T/R connector. 
Step 1 • Is  cable proper ly  connected to  des i red RF Receive Input  connector  

(ANT or  T /R)?

• I f  NO, connect  cable to desired Input Connector.

• I f  YES, proceed to next  step.
Step 2 • Is  correct  RF Receive Input  Connector  se lected (ANT or  T/R)?

• I f  NO, select correct Input  Connector .

• I f  YES, proceed to next  step.
Step 3 • Is  IF Bandwidth set  appropr ia te ly for  input  s ignal  type?

• I f  NO, adjust  IF Bandwidth to value appropr iate for  input  
s ignal .

• I f  YES, proceed to next  step.

Step 4 • Is  des i red AGC mode of  operat ion (Manual  or  Auto)  se lected?

• I f  NO, select desired AGC mode.

• I f  YES, proceed to next  step.

AGC mode of  operat ion is system dependent and not  avai lable with al l  
Test Set  systems.

Step 5 • Is  des i red Pre-AMP set t ing (ON or  OFF) se lected?

• I f  NO, select desired Pre-AMP sett ing.

• I f  YES, proceed to next  step.
Step 6 • The Por t  Over load Protect ion may have been t r iggered.   Reset  

Por t  Over load Protect ion (UTILS,  Hardware Set t ings,  Operat ional  
Status T i le) .   I f  problem pers is ts ,  proceed to  next  s tep or  contact  
Aerof lex Customer  Serv ice.

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 7 • Ver i fy  Power Term Assy Receive operat ion (3.7.4 Ver i fy 

At tenuator/Power Term Assy Operat ion.) .
Step 8 • Ver i fy  Receiver  Assy operat ion (3.7.6 Ver i fy Receiver  Assy 

Operat ion. ) .
Step 9 • Ver i fy  IF/Video PCB Assy operat ion (3.7.7 Veri fy IF/Video PCB 

Assy operat ion. ) .

5. Receive message “Receive Synthesizers are Unlocked” or “Reference is  
Unlocked.” 

When Test Set is conf igured to ut i l i ze an external reference signal ,  an 
external  reference signal must be provided.

Step 1 • Is  Test  Set  operat ing wi th in speci f ied temperature range (0°  to  
50° C)?

• I f  NO, move Test Set to sui table working environment and 
al low unit  to reach proper  operat ing temperature.

• I f  YES, proceed to next  step.
Step 2 • Is  INT/EXT f requency reference set  EXT (External )  (UTILS,  

Hardware Set t ings,  Frequency Reference)?

• I f  NO, probable cause of  error  is Disk I /O PCB Assy.  Refer  
to Chapter  5 for Disk I /O PCB Assy Remove/ Instal l  
Procedures or  contact Aerof lex Customer Service.

• I f  YES, proceed to next  step.

CORRECTIVE ACTION

NOTE

NOTE
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Step 3 • Is  a  va l id  re ference f requency connected to  the EXT I /O 
Connector?

• I f  NO, provide a val id reference frequency to EXT I /O 
Connector  or  switch to INT (In ternal) .

• I f  YES, probable cause of  error  is Receiver  Assy.   Refer to 
Chapter  5 for Receiver Assy Remove/Instal l  Procedures or  
contact  Aerof lex Customer Service.

6. No Audio measurements. 
Step 1 • Is  Source f ie ld  on Analyzer  T i le  set  to  correct  por t?

• I f  NO, select correct port .

• I f  YES, proceed to next  step.
Step 2 • Is  Impedance f ie ld  on Analyzer  T i le  set  to  expected received 

va lue?

• I f  NO, adjust  Impedance set t ing.

• I f  YES, proceed to next  step.
Step 3 • Is  F i l ter  f ie ld  on Analyzer  T i le  set  appropr ia te ly for  f requency 

content  o f  rece ived s ignal?

• I f  NO, change f i l ter select ion to one appropriate for 
f requency content  of  received signal.

• I f  YES, proceed to next  step.
Step 4 • Is  prov ided s ignal  leve l  wi th in  Test  Set  speci f icat ions?

• I f  NO, adjust  s ignal  level .

• I f  YES, proceed to next  step.
Step 5 • Is  des i red Noise Meter  (SINAD or  Dis tor t ion)  se lected?

• I f  NO, select desired Noise Meter.

• I f  YES, probable cause of  error  is FP Digi tal  Inter face PCB 
Assy, Front Panel Assy or coaxial  cable(s) .   Refer to 
Chapter  5 for FP Digi tal  Inter face PCB Assy Remove/ Insta l l  
Procedures or  contact Aerof lex Customer Service.

CORRECTIVE ACTION
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TEST OR INSPECTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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7. Apparent low sensitivi ty and/or degraded receive performance.  
Step 1 • Is  s ignal  generator  output  routed to  T/R por t?

• I f  NO, proceed to next  step.

• I f  YES, there may be an interfer ing signal.   Perform one of  
the fol lowing:

• Turn of f  s ignal generator;

• Change generate f requency to  a f requency outside of  the 
receive bandwidth;

• Change se lected port  to  GEN output port .
Step 2 • Is  IF  Bandwidth set  to  an appropr ia te set t ing for  current  operat ing 

condit ions?

• I f  NO, adjust  IF Bandwidth to a sett ing appropr iate for  
operat ing condit ions.

• I f  YES, proceed to next  step.
Step 3 • Is  Test  Set  operat ing wi th  an antenna?

• I f  NO, proceed to next  step.

• I f  YES, there may be an interfer ing signal causing 
interference.   Remove interfer ing signal (Spectrum Analyzer 
can be used to locate unknown signals) .

Step 4 • Is  a  s t rong s ignal  be ing received?

• I f  NO, proceed to next  step.

• I f  YES, ver i fy Pre-Amp is set to OFF (CONFIG, Ports,  Pre-
AMP)?

Step 5 • The Por t  Over load Protect ion may have been t r iggered.   Reset  
Por t  Over load Protect ion (UTILS,  Hardware Set t ings,  Operat ional  
Status T i le) .   I f  prob lem pers is ts ,  proceed to  next  s tep

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 6 • Ver i fy  Power Term Assy Receive operat ion (3.7.4 Ver i fy 

At tenuator/Power Term Assy Operat ion.) .
Step 7 • Ver i fy  Receiver  Assy operat ion (3.7.6 Ver i fy Receiver  Assy 

Operat ion. ) .

Step 8 • Ver i fy  IF/Video PCB Assy operat ion (3.7.7 Veri fy IF/Video PCB 
Assy operat ion. ) .

CORRECTIVE ACTION
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MALFUNCTION
TEST OR INSPECTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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8. Scope trace is frozen and does not update. 
Step 1 • Is  cable proper ly  connected to  se lected Scope input  (CH1 or  

CH2)?

• I f  NO, properly connect cable to selected Scope input .

• I f  YES, proceed to next  step.
Step 2 • Is  des i red t r igger  source se lected (Trace A or  B)?

• I f  NO, select desired tr igger  source.

• I f  YES, proceed to next  step.
Step 3 • Is  NORMAL Tr igger  mode se lected?

• I f  NO, proceed to next  step.

• I f  YES, ver i fy Level  sett ing is appropria te for s ignal type.
Step 4 • Is  REPEAT t race se lected?

• I f  NO, select REPEAT to enable cont inuous t race.

• I f  YES, proceed to next  step or contact  Aerof lex Customer 
Service.

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 5 • Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/

Insta l l  Procedures.

Step 6 • Remove Front  Panel  Assy.   Refer  to  Chapter  5  for  Front  Panel  
Assy Remove/ Insta l l  Procedures.

Step 7 • Inspect  cables that  connect  Front  Panel  Assy to  Front  Panel  Audio 
PCB Assy.   Are cables proper ly  connected?

• I f  NO, proper ly connect cables that connect Front Panel 
Assy to  Front Panel  Audio PCB Assy.

• I f  cables are proper ly connected,  probable cause of  error is 
Front  Panel Assy, Front  Panel Digi tal  PCB Assy,  CAI PCB 
Assy or  coaxial  cable(s).   Refer  to Chapter  5 for  Remove/
Instal l  Procedures or  contact Aerof lex Customer Service.

CORRECTIVE ACTION
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MALFUNCTION
TEST OR INSPECTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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9. Scope trace is not triggering properly. 
Step 1 • Is  des i red t r igger  source se lected (Trace A or  B)?

• I f  NO, select desired tr igger  source.

• I f  YES, proceed to next  step.

Step 2 • Is  NORMAL Tr igger  mode se lected?

• I f  NO, proceed to next  step.

• I f  YES, ver i fy Level  sett ing is appropria te for s ignal type.

Step 3 • Is  REPEAT t race se lected?

• I f  NO, select REPEAT to enable cont inuous t race.

• I f  YES, proceed to next  step.

Step 4 • Is  F i l ter  set t ing appropr ia te for  s ignal type being measured?

• I f  NO, change f i l ter type to one appropr iate for  s ignal  type.

• I f  YES, proceed to next  step or contact  Aerof lex Customer 
Service.

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 5 • Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/

Insta l l  Procedures.
Step 6 • Remove Front  Panel  Assy.   Refer  to  Chapter  5  for  Front  Panel  

Assy Remove/ Insta l l  Procedures.
Step 7 • Inspect  cables that  connect  Front  Panel  Assy to  Front  Panel  Audio 

PCB Assy.   Are cables proper ly  connected?

• I f  NO, proper ly connect cables that connect Front Panel 
Assy to  Front Panel  Audio PCB Assy.

• I f  YES, probable cause of error is Front Panel Assy,  Front 
Panel  Digi tal  PCB Assy, CAI PCB Assy or coaxial  cable(s).   
Refer to Chapter  5  for assembly Remove/Instal l  Procedures 
or contact Aerof lex Customer Service.

CORRECTIVE ACTION
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MALFUNCTION
TEST OR INSPECTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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10. No modulat ion - CW Output only. 
Step 1 • Is  correct  modulat ion type se lected?

• I f  NO, select correct modulat ion type.

• I f  YES, proceed to next  step.

Step 2 • Are modulators turned ON?

• I f  NO, turn modulators ON.

• I f  YES, proceed to next  step.

Step 3 • Are modulator (s)  set  to  des i red set t ings?

• I f  NO, adjust  modulator sett ings.

• I f  YES, proceed to next  step.

Step 4 • Is  External  modulat ion set  to  Aud1,  Aud2 or  Balanced?

• I f  NO, proceed to next  step.

• I f  YES, ver i fy a modulat ion source is connected to  selected 
source.

Step 5 • Is  External  modulat ion set  to  MIC?

• I f  NO, proceed to next  step.

• I f  YES, ver i fy MIC Phantom Power is set  to desired set t ing.
The fol lowing steps are for Quali f ied Service Personnel Only!

Step 6 • Remove Case Assy.   Refer  to  Chapter  5  for  Remove/ Insta l l  
Procedures.

Step 7 • Are cables are proper ly  connected to  CAI  PCB Assy?

• I f  NO, properly connect cables to CAI  PCB Assy.

• I f  YES, probable cause of  error  is CAI  PCB Assy or coaxial  
cable(s).   Refer  to  Chapter  5 for CAI PCB Assy Remove/
Instal l  Procedures or contact Aerof lex Customer Service.

11. Software Upgrade failed.
Step 1 • Ver i fy  Test  Set  recognizes USB device (Troubleshoot ing 

Procedure for  Unresponsive USB Device) .

Step 2 • Was Restore to  Factory  Defaul ts procedure completed before 
per forming sof tware upgrade?

• I f  NO, contact  Aerof lex Customer Service.

• I f  YES, proceed to next  step.
Step 3 • Does Test  Set  conta ins sof tware vers ion pr ior  to  V1.1?

• I f  NO, proceed to next  step.

• I f  YES, contact  Aerof lex Customer Service.
Step 4 • When per forming Sof tware Upgrade,  was sof tware upgrade f i le  

p laced in  cor rect  fo lder  h ierarchy ( \Aerof lex\3900)?

• I f  NO, place sof tware upgrade f i le  in  correct  fo lder  
h ierarchy ( \Aerof lex\3900)  and repeat  Sof tware Upgrade 
procedure.

• I f  YES, proceed to next  step.

Step 5 • Was l icense insta l led pr ior  to  sof tware upgrade?

• I f  NO, instal l  l icense and repeat Software Upgrade 
procedure.

• I f  YES, contact  Aerof lex Customer Service.

CORRECTIVE ACTION
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MALFUNCTION
TEST OR INSPECTION
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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12. Option installation failed.
Step 1 • Is  l icense va l id?

• I f  NO, contact  Aerof lex Customer Service.

• I f  YES, proceed to next  step.

Step 2 • Was val id  l icense insta l led in  Test  Set  wi th  ser ial  number  for  
which i t  was purchased?

• I f  NO, instal l  l icense in Test Set with ser ial  number for  
which i t  was purchased.

• I f  YES, contact  Aerof lex Customer Service.

13. License installation failed.
Step 1 • Ver i fy  Test  Set  recognizes USB device (Troubleshoot ing 

Procedure for  Unresponsive USB Device) .

Step 2 • Was l icense insta l led in  Test  Set  wi th  same ser ia l  number  for  
which i t  was purchased?

• I f  NO, instal l  l icense in Test Set with ser ial  number for  
which i t  was purchased.

• I f  YES, proceed to next  step.

Step 3 • Has l icense expi red?

• I f  NO, proceed to next  step.

• I f  YES, contact  Aerof lex Customer Service.

Step 4 • Does Test  Set  conta ins sof tware pr ior  to  V1.1 re lease.

• I f  NO, proceed to next  step.

• I f  YES, contact  Aerof lex Customer Service.

Step 5 • When insta l l ing l icense,  was l icense f i le  in correct  fo lder  h ierarchy 
( \Aerof lex\3900)?

• I f  NO, place l icense f i le in correct  folder hierarchy 
( \Aerof lex\3900) and repeat L icense Instal la t ion 
procedure.

• I f  YES, contact  Aerof lex Customer Service.

CORRECTIVE ACTION
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Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig. 3-5  3900 Mouse and Keyboard Connectors

Refer to Fig.  3-5 for connector ident i f icat ion for  the fo l lowing steps.

14. Test Set does not recognize PS/2 mouse.

Test  Set  does not  suppor t  PS/2 mouse.   Use USB mouse wi th  USB Connector .
15. USB Mouse unresponsive.

• Is  USB mouse connected to USB Connector?

• I f  NO, connect  USB mouse to USB Connector .

• I f  YES, disconnect ,  then reconnect,  USB mouse from USB Connector .   
I f  problem persists a f ter  correct ive act ion is performed,  contact 
Aerof lex Customer Service.

16. USB Keyboard unresponsive.  
• Is  USB Keyboard connected to  USB Connector?

• I f  NO, connect  USB mouse to USB Connector .

• I f  YES, disconnect ,  then reconnect,  USB Keyboard f rom USB 
Connector .   I f  prob lem persists a f ter  correct ive act ion is performed,  
contact  Aerof lex Customer Service.

17. PS/2 Keyboard unresponsive.
• Is  PS/2 Keyboard connected to  Keyboard In ter face Connector?

• I f  NO, connect  PS/2 Keyboard to Keyboard In ter face Connector.

• I f  YES, disconnect ,  then reconnect,  PS/2 Keyboard from Keyboard 
Interface Connector.   I f  problem persists af ter correct ive act ion is 
per formed, contact Aerof lex Customer Service.

CORRECTIVE ACTION

PS/2 Mouse
Interface Connector

USB Connector

Standard USB
Client Connector

Keyboard Interface
Connector

Ethernet
Connector
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TEST OR INSPECTION
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18. Front Panel USB Connector unresponsive.
Step 1 • Are you us ing recommended USB device,  Aerof lex PN 67325?

• I f  NO, use recommended USB device, Aerof lex PN 67325.

• I f  YES, proceed to next  step.

Step 2 • Does USB device (Aerof lex PN 67325)  funct ion when used wi th  a 
dev ice other  than the Test  Set?

• I f  NO, probable cause of  error  is USB device.

• I f  YES, proceed to next  step.
Step 3 • Is  USB dev ice secure ly  connected to  Front  Panel  USB Connector?

• I f  NO, secure ly connect  USB device to Front  Panel USB 
Connector .

• I f  YES, disconnect ,  then reconnect ,  USB device Front Panel 
USB Connector .   I f  problem persists af ter  correct ive act ion 
is performed, proceed to  next step or contact  Aerof lex 
Customer Service.

The fol lowing steps are for Quali f ied Service Personnel Only!
These steps require use of  recommended USB device, Aeroflex PN 67325.

Step 4 • Remove Power  Supply  Assy.   Refer  to  Chapter  5  for  Remove/
Insta l l  Procedures.   

Step 5 • Disconnect  USB Cable f rom Backplane Assy USB Connector .

Step 6 • Connect  USB dev ice to  Backplane Assy USB Connector .

Step 7 • Reinsta l l  Power Supply  w i th  USB device s t i l l  connected to  
Backplane PCB Assy.

Step 8 • Power  on Test  Set .   Is  USB dev ice access ib le / responsive using 
Store/Recal l  Ut i l i t ies  funct ion?

• I f  NO, remove USB device f rom Backplane Assy USB 
Connector ,  reconnect USB Cable, reinstal l  Power Supply 
Assy and proceed to next step.

• I f  YES, probable cause of  error  is USB Cable.   Refer  to  
Chapter  5 for USB Cable Remove/Instal l  Procedure or  
contact  Aerof lex Customer Service.

Step 9 • Connect  USB device to  CPU Adapter  Assy USB connector .  

Step 10 • Is  USB device responsive? 

• I f  NO, probable cause of  error  is CPU Adapter PCB Assy.   
Refer to Chapter 5 for CPU Adapter Assy Remove/Instal l  
Procedures or  contact Aerof lex Customer Service.

• I f  YES, probable cause of  error  is Backplane Assy USB 
Connector .   Refer  to Chapter  5 for  Backplane Assy Remove/
Instal l  Procedures or contact Aerof lex Customer Service.

CORRECTIVE ACTION

 
CAI Adapter  Assy  CPU Adapte r  Assy  
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19. Test Set does not maintain correct t ime or receive message “Check Date and 
Time sett ings”, “Press <F1> to resume.  <F2> to Setup” when unit  is powered 
on.  

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 1 • Replace CPU Adapter  PCB Assy Bat tery .   Refer  to  Chapter  5  for  

CPU Adapter  PCB Assy Bat tery Remove/ Insta l l  Procedures.
Step 2 • Program Test  Set  Date and T ime on the T ime Date Ut i l i ty  T i le .
Step 3 • I f  problem persis ts  a f ter  correct ive act ion is  per formed,  contact  

Aerof lex Customer  Serv ice.
20. Test Set does not power down to Standby Mode when On/Standby Key is 

pressed.
Step 1 • Switch Rear  Panel  AC Power Supply  Swi tch to  OFF posi t ion.

Step 2 • After  Test  Set  complete ly  powers down,  re turn AC Power  Supply  
Switch to  ON posi t ion.

Step 3 • Press On/Standby Key to  power on Test  Set .

Step 4 • Does Test  Set  reboot  to operat ional  s ta te?

• I f  NO, contact  Aerof lex Customer Service.

• I f  YES, proceed to next  step.
Step 5 • Press On/Standby Key to  in i t ia te  power down sequence.

Step 6 • At power down prompt ,  se lect  YES.

Step 7 • Did Test  Set  in i t ia te  power down sequence?

• I f  NO, probable cause of  error  is Keypad Assy.  Refer to 
Chapter  5 for Keypad Assy Remove/Instal l  Procedure or 
contact  Aerof lex Customer Service.

• I f  YES, proceed to next  step.

Step 8 • Did Test  Set  in i t ia te  power down sequence,  s topping w i th  a b lack 
d isp lay conta in ing a l ine of  command code?

• I f  YES, probable cause of  error  is Power Supply Assy.  
Refer to Chapter 5 for Power Supply Assy Remove/ Insta l l  
Procedure or  contact Aerof lex Customer Service.

21. Receive “Receiver YIG Calibration Failed” message during boot-up 
procedure.

The fol lowing steps are for Quali f ied Service Personnel Only!
Step 1 • Power  down and reboot  Test  Set .   Does er ror  message re-occur  

dur ing boot-up procedure?

• I f  YES, probable cause of  fai lure is Receiver Assy.   Refer to 
Chapter  5 for Receiver Assy Remove/Instal l  Procedure or  
contact  Aerof lex Customer Service.

• I f  NO, ver i fy al l  coaxial  cables are securely at tached to 
assembl ies.   Refer to  Chapter 5 , Remove/Instal l  Procedures 
for  connector locat ions.

Step 2 • Does problem pers is t  a f ter  rep lac ing Receiver  Assy?

• I f  YES, probable cause of fa i lure is DAM Carr ier PCB Assy.   
Refer to Chapter 5 for DAM Carr ier PCB Assy Remove/
Instal l  Procedure or contact Aerof lex Customer Service.

Step 3 • Does problem pers is t  a f ter  DAM Carr ier  PCB Assy is rep laced?

• I f  YES, contact  Aerof lex Customer Service.

CORRECTIVE ACTION
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22. Receive “Generator YIG Calibration Failed” message during boot-up 
procedure.

The fol lowing steps are for Quali f ied Service Personnel Only!
The fol lowing steps apply to the 3901, 3902 and 3920.

Step 1 • Power  down and reboot  Test  Set .   Does er ror  message re-occur  
dur ing boot-up procedure?

• I f  NO, ver i fy al l  coaxial  cables are securely at tached to 
assembl ies.   Refer to Chapter 5,  Remove/Instal l  
Procedures.

• I f  YES, probable cause of  fai lure is Generator  Assy.   Refer 
to Chapter  5 for Generator Assy Remove/Instal l  Procedure 
or contact  Aerof lex Customer Service.

Step 2 • Does problem pers is t  a f ter  rep lac ing Generator  Assy?

• I f  YES, probable cause of  fai lure is Receiver Assy.   Refer to 
Chapter  5 for Receiver Assy Remove/Instal l  Procedure or  
contact  Aerof lex Customer Service.

Step 3 • Does problem pers is t  a f ter  rep lac ing Receiver  Assy?

• I f  YES, probable cause of fa i lure is DAM Carr ier PCB Assy.   
Refer to Chapter 5 for DAM Carr ier PCB Assy Remove/
Instal l  Procedure or contact Aerof lex Customer Service.

Step 4 • Does problem pers is t  a f ter  DAM Carr ier  PCB Assy is rep laced?

• I f  YES, contact  Aerof lex Customer Service.

23. Receive “Generator and Receiver YIG Calibrat ion Fai led” message during 
boot-up procedure. 

The fol lowing steps are for Quali f ied Service Personnel Only!
The fol lowing steps apply to the 3901, 3902 and 3920.

Step 1 • Power  down and reboot  Test  Set .   Does er ror  message re-occur  
dur ing boot-up procedure?

• I f  NO, ver i fy al l  coaxial  cables are securely at tached to 
assembl ies.   Refer to Chapter 5,  Remove/Instal l  
Procedures.

• I f  YES, probable cause of  fai lure is Receiver Assy.   Refer to 
Chapter  5 for Receiver Assy Remove/Instal l  Procedure or  
contact  Aerof lex Customer Service.

Step 2 • Does problem pers is t  a f ter  rep lac ing Receiver  Assy?

• I f  YES, probable cause of fa i lure is DAM Carr ier PCB Assy.   
Refer to Chapter 5 for DAM Carr ier PCB Assy Remove/
Instal l  Procedure or contact Aerof lex Customer Service.

Step 3 • Does problem pers is t  a f ter  DAM Carr ier  PCB Assy is rep laced?

• I f  YES, probable cause of  fai lure is Generator  Assy.   Refer 
to Chapter  5 for Generator Assy Remove/Instal l  Procedure 
or contact  Aerof lex Customer Service.

Step 4 • Does problem pers is t  a f ter  Generator  Assy is  rep laced?

• I f  YES, contact  Aerof lex Customer Service.

CORRECTIVE ACTION
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Assembly Troubleshoot ing Procedures require Test Set  disassembly and should only be 
per formed by a qual i f ied service technician.  Refer to F ig. 3-1 and Fig.  3-2 for  assembly 
connectors and coaxia l  cable locat ions.

3.7.1 Preliminary Procedures

Complete sect ion 3.6,  Symptom Troubleshoot ing Procedures  pr ior to per forming 
Assembly Troubleshoot ing Procedures.

3.7.2 Verify DAM Carrier PCB Assy Operation

Assembly Troubleshoot ing Procedures are intended to determine 
whether  or  not  an assembly is funct ioning properly;  these 
procedures do not determine i f  an assembly is operat ing within 
speci f ied parameters.   Perform Test  Set Veri f icat ion Procedures 
(refer  to  Chapter  4,  Ver i f icat ion/Cal ibrat ion Procedures)  to  
determine i f  an assembly is operat ing within  speci f ied parameters.

TEST OR INSPECTION
CORRECTIVE ACTION

Step 1 Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/ Insta l l  
Procedures.

Step 2 Inspect  a l l  coaxia l  cables to  ensure they are proper ly  connected to  
assembl ies.   I f  coax ia l  cables are proper ly connected to  a l l  assembl ies,  
proceed to  next  s tep.

Step 3 Disconnect  W2 f rom A10J1.
Step 4 Use SSMB to BNC Coaxia l  Cable to  connect  Spect rum Analyzer  to  A10J1.
Step 5 Use Spectrum Analyzer  to  search for  a  s ignal  a t  11.4 MHz ( for  3920B 

search for  s ignal  a t  10.8 MHz).
• NO SIGNAL on Spect rum Analyzer ,  probable cause of  er ror  is DAM 

Carr ier  PCB Assy or  CAI  PCB Assy.   Refer  to  Chapter  5  for  DAM Car r ier  
PCB Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spect rum Analyzer ,  proceed to  3.7.3 Veri fy Generator  Assy 
Operat ion.

NOTE

interconnect_pdfs/chassis_assy_cables.pdf
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3.7 .3 Verify Generator Assy Operat ion.  
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TEST OR INSPECTION
CORRECTIVE ACTION

Step 1 Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/ Insta l l  
Procedures.

Step 2 Inspect  a l l  coaxia l  cables to  ensure they are proper ly  connected to  
assembl ies.   I f  coax ia l  cables are proper ly connected to  a l l  assembl ies,  
proceed to  next  s tep.

Step 3 Disconnect  W7 f rom A7J3.
Step 4 Use SSMB to BNC Coaxia l  Cable to  connect  Spectrum Analyzer  to  A7J3.
Step 5 Use Spectrum Analyzer  to  search for  a  s ignal  a t  80 MHz.

• NO SIGNAL on Spect rum Analyzer ,  probable cause of  er ror  is the 
Receiver  Assy,  replace Receiver  Assy.   Refer  to  Chapter  5  for  Receiver  
Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  W7 to A7J3.

• 3901/3902/3920 proceed to next step.

• 3920B proceed to Step 12.
Step 6 Disconnect  W6 f rom A7J7.
Step 7 Use SSMB to BNC Coaxia l  Cable to  connect  Spectrum Analyzer  to  A7J7.
Step 8 Use Spectrum Analyzer  to  search for  a  s ignal  a t  400 MHz.

• NO SIGNAL on Spect rum Analyzer ,  probable cause of  er ror  is the 
Receiver  Assy,  replace Receiver  Assy.   Refer  to  Chapter  5  for  Receiver  
Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  W6 to A7J7.   Proceed to  next  
s tep.

Step 9 Disconnect  W3 f rom A4J5.
Step 10 Use SSMB to BNC Coaxia l  Cable to  connect  Spectrum Analyzer  to  A4J5.
Step 11 Use Spectrum Analyzer  to  search for  a  s ignal  a t  200 MHz.

• NO SIGNAL on Spect rum Analyzer ,  rep lace Generator  Assy.   Refer  to  
Chapter  5  for  Generator  Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  W3 to A4J5.   Proceed to  next  
s tep.

Step 12 Disconnect  W9 f rom A4J1 and A3J2.
Step 13 Use SMA to BNC Coaxia l  Cable to  connect  Spect rum Analyzer  to  A4J1.
Step 14 Use Spectrum Analyzer  to  search for  a  s ignal  a t  set  RF Generator  

f requency.
• NO SIGNAL on Spect rum Analyzer ,  probable cause of  er ror  is the 

Generator  Assy.  rep lace Generator  Assy.   Refer  to  Chapter  5  for  
Generator  Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  W9 to A4J1.   Proceed to  
3.7.4 Veri fy At tenuator /Power Term Assy Operat ion.
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3.7.5 Verify Power Term Assy Receive operation.

TEST OR INSPECTION
CORRECTIVE ACTION

Step 1 Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/ Insta l l  
Procedures.

Step 2 Inspect  a l l  coaxia l  cables to  ensure they are proper ly  connected to  
assembl ies.   I f  coax ia l  cables are proper ly connected to  a l l  assembl ies,  
proceed to  next  s tep.

Step 3 Disconnect  A1W6 f rom connector  A3J1.
Step 4 Use SMA to BNC Coaxia l  Cable to  connect  Spect rum Analyzer  to  A3J1.
Step 5 Use Spectrum Analyzer  to  search for  a  s ignal  a t  the set  RF Generator  

f requency.
• NO SIGNAL on Spectrum Analyzer ,  rep lace At tenuator  Assy.   Refer  to  

Chapter  5  for  A t tenuator  Assy Remove/ Insta l l  Procedures.  

• SIGNAL on Spectrum Analyzer ,  reconnect  A1W6 to A3J1 and rep lace 
Power  Term Assy.   Refer  to  Chapter  5  for  Power Term Assy Remove/
Insta l l  Procedures.

TEST OR INSPECTION
CORRECTIVE ACTION

Step 1 Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/ Insta l l  
Procedures.

Step 2 Inspect  a l l  coaxia l  cables to  ensure they are proper ly  connected to  
assembl ies.   I f  coax ia l  cables are proper ly connected to  a l l  assembl ies,  
proceed to  next  s tep.

Step 3 Disconnect  A1W7 f rom A7J1.
Step 4 Use Male to  Male SSMB Connector  and SSMB to BNC coaxia l  cable to  

connect  Spect rum Analyzer  to  end of  A1W7. 
Step 5 Use Spectrum Analyzer  to  search for  s ignal  a t  expected f requency.

• NO SIGNAL on Spectrum Analyzer ,  rep lace Power Term Assy.   Refer  to 
Chapter  5  for  Power Term Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  A1W7 to A7J1.   Proceed to  
3.7.6 Veri fy Receiver Assy Operat ion.
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TEST OR INSPECTION
CORRECTIVE ACTION

Step 1 Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/ Insta l l  
Procedures.

Step 2 Inspect  a l l  coaxia l  cables to  ensure they are proper ly  connected to  
assembl ies.   I f  coax ia l  cables are proper ly connected to  a l l  assembl ies,  
proceed to  next  s tep.

Step 3 Disconnect  W6 f rom A7J7.
Step 4 Use SSMB to BNC coaxia l  cable to  connect  Spect rum Analyzer  to A7J7.
Step 5 Use Spectrum Analyzer  to  search for  a  s ignal  a t  400 MHz.

• NO SIGNAL on Spect rum Analyzer ,  rep lace Receiver  Assy.   Refer  to  
Chapter  5  for  Receiver  Assy Remove/ Insta l l  Procedures.  

• SIGNAL on Spectrum Analyzer ,  reconnect  W6 to A7J7 and proceed to  
next  s tep.

Step 6 Disconnect  W7 f rom A7J3.
Step 7 Use SSMB to BNC coaxia l  cable to  connect  Spect rum Analyzer  to A7J3.
Step 8 Use Spectrum Analyzer  to  search for  a  s ignal  a t  80 MHz.

• NO SIGNAL on Spect rum Analyzer ,  rep lace Receiver  Assy.   Refer  to  
Chapter  5  for  Receiver  Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  W7 to A7J3 and proceed to  
next  s tep.

Step 9 Disconnect  W3 f rom A7J5.
Step 10 Use SSMB to BNC coaxia l  cable to  connect  Spect rum Analyzer  to A4J5.
Step 11 Use Spectrum Analyzer  to  search for  a  s ignal  a t  200 MHz.

• NO SIGNAL on Spect rum Analyzer ,  rep lace Generator  Assy.   Refer  to  
Chapter  5  for  Generator  Assy Remove/ Insta l l  Procedures.

• SIGNAL on Spectrum Analyzer ,  reconnect  W3 to A4J5 and proceed to  
next  s tep.

Step 12 Disconnect  W4 f rom A7J8.
Step 13 Use SSMB to BNC coaxia l  cable to  connect  Spect rum Analyzer  to A7J8.
Step 14 Use Spectrum Analyzer  to  search for  a  s ignal  a t  210.7 MHz.

• SIGNAL on Spect rum Analyzer ,  rep lace Receiver  Assy.   Refer  to  
Chapter  5  for  Receiver  Assy Remove/ Insta l l  Procedures.  

• SIGNAL on Spectrum Analyzer ,  reconnect  W4 to A7J8.   Proceed to  
3.7.7 Veri fy IF/Video PCB Assy operat ion.
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TEST OR INSPECTION
CORRECTIVE ACTION

Step 1 Remove Case Assy.   Refer  to  Chapter  5  for  Case Assy Remove/ Insta l l  
Procedures.

Step 2 Inspect  a l l  coaxia l  cables to  ensure they are proper ly  connected to  
assembl ies.   I f  coax ia l  cables are proper ly connected to  a l l  assembl ies,  
proceed to  next  s tep.

Step 3 Disconnect  W5 f rom A5J5.
Step 4 Use SSMB to BNC coaxia l  cable to  connect  Spect rum Analyzer  to A5J5.
Step 5 Use Spectrum Analyzer  to  search for  a  s ignal  a t  10.7 MHz.

• NO SIGNAL on Spectrum Analyzer ,  rep lace IF/Video PCB Assy.   Refer  
to  Chapter  5  for  IF/Video PCB Assy Remove/ Ins ta l l  Procedures.

• SIGNAL on Spect rum Analyzer ,  probable cause of  er ror  is  DAM Carr ier  
PCB Assy,  CAI  PCB Assy or  coax ia l  cable(s) .   Refer  to  Chapter  5  for  
Remove/ Insta l l  Procedures or  contact  Aerof lex Customer  Serv ice.
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Chapter 4 -  Verif ication/Calibrat ion Procedures

4.1 GENERAL INFORMATION

This chapter  provides step-by-step inst ruct ions for performing Test Set Ver i f icat ion and 
Cal ibrat ion Procedures.   Cal ibrat ion f i les are included when the Cal ibrat ion Software 
Opt ion (390XOPT040) is instal led in the Test Set.   Software version 1.7.3 includes 
Ver i f icat ion Setup Fi les as a standard software i tem; uni ts containing ear l ier software 
versions must download the Veri f icat ion Setup Fi les from the 3900 Maintenance Manual 
CD.

Refer to the 3900 Series Operat ion CD for in formation on using the Fi le  Management 
Ut i l i ty funct ion to transfer Veri f icat ion Setup Fi les to the Test Set.

4.2 VERIFICATION SCHEDULE

Ver i f icat ion Procedures should be performed fol lowing complet ion of  any Remove/ Insta l l  
Procedure.

4.3 CALIBRATION SCHEDULE

The Cal ibrat ion Procedure should be performed as a result  of  one or  more of  the 
fol lowing condit ions:

• The Test Set  fai ls to meet the performance speci f icat ions as determined by 
Ver i f icat ion Procedures.

• The recommended 12 month cal ibrat ion interval  is due.

• The CPU Adapter PCB Assy has been repai red or replaced.

4.4 FOLLOW-UP PROCEDURES

Aerof lex recommends that the Test Set ’s internal  Cal ibrat ion Fi les be saved to a USB 
device after  Cal ibrat ion is complete.   Refer  to sect ion 4.11, Saving Cal ibrat ion F i les .

4.5 CONTROLS AND CONNECTORS

Refer to Appendix A for  the locat ion of controls and connectors speci f ied in the 
Ver i f icat ion and Cal ibrat ion Procedures.

4.6 TEST RECORDS

Make copies of the Ver i f icat ion and Cal ibrat ion Data Sheets to record and ver i fy resul ts 
obta ined whi le  per forming these Cal ibrat ion Procedures.

Elect ron ic Data Sheets are avai lable by cl icking the l inks below.   Adobe Reader a l lows 
the user to complete the form electronical ly and pr int  the resul ts.   E lectronic copies of 
completed data sheets can only be saved when using Adobe Acrobat .

• Ver i f icat ion Data Sheet

• Calibrat ion Data Sheet

pdfs/verification_data_sheet.pdf
pdfs/calibration_data_sheet.pdf
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None.

4.8 PRECAUTIONS

4.8.1 Safety

Use extreme caut ion when working with “ l ive”  c ircui ts.   Observe the fol lowing precaut ions 
when per forming the Veri f icat ion and Cal ibrat ion Procedures:

Heed al l  warnings and caut ions concerning maximum voltages and power inputs.

4.8.2 ESD

Only per form Cal ibrat ion Procedures in an ESD Environment.   Al l  personnel performing 
Cal ibrat ion Procedures should have knowledge of  accepted ESD pract ices and/or  be ESD 
cert i f ied.

4.9 REQUIRED EQUIPMENT

Refer to Appendix E for  l ist  of  equipment required to per form Veri f icat ion and Cal ibrat ion 
Procedures.

4.10 SPECIAL NOTES/INSTRUCTIONS

• Allow the Test Set to warm up for a minimum of 45 minutes pr ior to beginning 
Ver i f icat ion and Cal ibrat ion Procedures.

• When 10 dB pads are included in  the Cal ibrat ion setup use one 10 dB pad only a t 
Power Sensor head connect ions, and the other 10 dB pad only at  ANT 
connect ions to obtain consistent  readings.

• The Cal ibrat ion System is designed to  skip unnecessary steps when the 
Cal ibrat ion Procedures are run consecut ively.   For  example, the Zero and 
Cal ibrate Power Meter message is only d isplayed when this step needs to be 
per formed.

WARNING

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION
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Aerof lex recommends that the Test Set ’s internal  Cal ibrat ion Fi les be saved to a USB 
device pr ior  to servic ing and/or  af ter cal ibrat ing the uni t .   To Save Cal ibrat ion Fi les to 
USB device:

STEP PROCEDURE

1. Power on Test Set.

2. Press UTILS Key to access Uti l i t ies f loat ing menu.

3. Select Hardware Sett ings, Database Status from f loat ing menu.

4. Connect USB device to  Test  Set USB Connector.

5. Press Backup to  USB Sof t  Key.

6. When complete, remove USB device from Test  Set.

Fig.  4-1  System Error -  No USB Device Connected

4.12 RESTORING CALIBRATION FILES

To restore Saved Cal ibrat ion f i les:

STEP PROCEDURE

1. Power on Test Set.

2. Press UTILS Key to access Uti l i t ies f loat ing menu.

3. Select Hardware Sett ings, Database Status from f loat ing menu.

4. Connect USB device to  Test  Set USB Connector.

5. Press Restore Soft  Key.   Select Restore From USB Soft  Key as source of saved 
Cal ibrat ion Fi les.

6. When complete, remove USB device from Test  Set.

System Error  message as shown in Fig . 4-1 is displayed when 
Backup to USB Soft  Key is pressed before USB device is connected 
to Test Set .

NOTE
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4.13.1 Accessing Procedures

Ver i f icat ion Setup F i les are found on the 3900 Series Maintenance CD.  These f i les must 
be downloaded to the Test Set before they can be accessed from the Store/Recal l  Ti le.   
Refer to the 3900 Series Operat ion CD for in formation on downloading f i les to the Test 
Set  and using the Store/Recal l  funct ion.

4.13.2 Verif icat ion Types

There are two types of Veri f icat ion Procedures supported for the 3900. 

4.13.2.A Calibrat ion Veri f ication

Calibrat ion Ver i f icat ion should be per formed fol lowing Test Set Cal ibrat ion.  To perform 
Cal ibrat ion Ver i f icat ion, perform Ver i f icat ion Procedures 1 through 9. 

4.13.2.B System Calibration

System Ver i f icat ion should be per formed fol lowing complet ion of any Remove/Instal l  
Procedure or  to determine i f  the Test Set is operat ing within product speci f icat ions.  To 
per form System Ver i f icat ion, perform Ver i f icat ion Procedures 1 through 27 or 28 based 
on Test Set hardware conf igurat ion.
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4.13.3.A Init ial  Setup

STEP PROCEDURE

1. Connect the Test Set to an appropr iate AC power source.

2. Set  the AC Power Supply Switch to the ON posit ion.

3. Connect the 10 MHz Frequency Standard to the Test Set External RF I /O 
Connector .  

4. Press UTILS Key to access the Uti l i t ies menu.  Select  Hardware Sett ings, 
Frequency Reference from f loat ing menu.

Fig. 4-2  Select Frequency Reference Ti le

5. Select External f rom Reference (Internal/External)  drop-down menu.

Test Set  system parameters are now ready to be verif ied.

Pre-requisi tes: None
Equipment: 10 MHz Frequency Standard

If  procedure includes use of RF Generator,  connect a 10 MHz 
frequency standard to RF Generator .NOTE
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 01.  Wait  for  f i le to  load.

2. Af ter f i le  loads press UTILS Key.  Select Hardware Sett ings, Frequency Reference 
from f loat ing menu.

3. Af ter Ti le opens,  select  Internal  f rom Reference ( Internal/External)  drop down 
menu.

4. Disconnect 10 MHz Frequency Standard from Test Set  External  RF I /O Connector .

5. Connect Frequency Counter to Test Set GEN Connector .

6. Ver i fy Frequency Counter reading is 1 GHz (±101 Hz).

• I f  reading is correct,  go to next  step .

• I f  reading is out of  tolerance, perform the Test Set TCXO Cal ibrat ion Procedure.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
key sequence to reset the Factory Default  Sett ings, then remove power from the 
Test Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: None

Equipment: Frequency Counter
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 02.  Wait  for  f i le to  load.

2. Connect Power Meter  to Test Set  GEN Connector.

3. Set  Power Meter Frequency to 501.0 MHz.

4. Set  Test  Set  RF Generator  Level to each sett ing in Table 4-1.   Veri fy Power Meter  
Level readings for each Test  Set RF Generator Level set t ing in Table 4-1.

Table  4-1  Power Meter Level Sett ings -  Generator  Output Power
• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  any reading is out of  to lerance, perform the Test  Set RF Generator 
Cal ibrat ion Procedures.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: None

Equipment: Power Meter

TEST SET RF
GENERATOR LEVEL

POWER METER LEVEL

+10 dBm +10 dBm (±1.0 dB)

0 dBm 0 dBm (±1.0 dB)

-10 dBm -10 dBm (±1.0 dB)

-20 dBm -20 dBm (±1.0 dB)

-30 dBm -30 dBm (±1.0 dB)

-40 dBm -40 dBm (±1.0 dB)

-50 dBm -50 dBm (±1.0 dB)

-60 dBm -60 dBm (±1.0 dB)
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 03.  Wait  for  f i le to  load.

2. Connect Power Meter  to Test Set  GEN Connector.

3. Set  Test  Set RF Generator Frequency and Power Meter  Frequency to each 
frequency in Table 4-2.  Veri fy Power Meter  reading is 0 dBm (±1.0 dB) for  each 
frequency in Table 4-2.

Al l  models star t  here

3902/3920/3920B with  frequency extension opt ion cont inue to next table

Table  4-2  Test  Set Generator Frequencies -  Generator  Level  Flatness
• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  any reading is out of  to lerance, perform the Test  Set RF Generator 
Cal ibrat ion Procedures.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Power Meter

50 MHz 350 MHz 600 MHz 900 MHz

100 MHz 400 MHz 650 MHz 950 MHz

150 MHz 450 MHz 700 MHz 1000 MHz

200 MHz 500 MHz 750 MHz 1050 MHz

250 MHz 550 MHz 800 MHz 3901/3920
Stop Here300 MHz 350 MHz 850 MHz

1100 MHz 1550 MHz 2000 MHz 2400 MHz

1150 MHz 1600 MHz 2050 MHz 2450 MHz

1200 MHz 1650 MHz 2100 MHz 2500 MHz

1250 MHz 1700 MHz 2150 MHz 2550 MHz

1300 MHz 1750 MHz 1900 MHz 2600 MHz

1350 MHz 1800 MHz 2200 MHz 2650 MHz

1400 MHz 1850 MHz 2250 MHz 2700 MHz

1450 MHz 1900 MHz 2300 MHz

1500 MHz 1950 MHz 2350 MHz
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 04.  Wait  for  f i le to  load.

2. Connect Power Meter  to Test Set  T/R Connector.

3. Set  Power Meter Frequency to 501.0 MHz.

4. Set  Test  Set Power Level to each sett ing in Table 4-3.  Ver i fy Power Meter Level 
reading is wi thin tolerance indicated in Table 4-3 for  each Test Set  Power Level  
sett ing.

Table  4-3  Power Meter Set t ings -  Generator T/R Power Level Accuracy

• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  any reading is out of  to lerance, perform the Test  Set RF Generator 
Cal ibrat ion Procedures.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Power Meter

TEST SET POWER LEVEL POWER METER LEVEL

-30.0 dBm -30 dBm (±1 dB)

-40.0 dBm -40 dBm (±1 dB)

-50.0 dBm -50 dBm (±1 dB)

-60.0 dBm -60 dBm (±1 dB)
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4.13.3.F Generator T/R Power Level  Flatness
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 05.  Wait  for  f i le to  load.

2. Connect Power Meter  to Test Set  T/R Connector.

3. Set  Test  Set RF Generator Frequency and Power Meter  Frequency to each 
frequency in Table 4-4.  Veri fy Power Meter  reading is -30 dBm (±1 dB) for  each 
frequency in Table 4-4.

Al l  models start  here

3902/3920/3920B with  frequency extension opt ion cont inue to next table

Table  4-4  Test Set Generator Frequencies -  Generator T/R Power Level Flatness
• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  any reading is out of  to lerance, perform the Test  Set RF Generator 
Cal ibrat ion Procedures.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Power Meter

50 MHz 350 MHz 600 MHz 900 MHz

100 MHz 400 MHz 650 MHz 950 MHz

150 MHz 450 MHz 700 MHz 1000 MHz

200 MHz 500 MHz 750 MHz 1050 MHz

250 MHz 550 MHz 800 MHz 3901/3920
Stop Here300 MHz 350 MHz 850 MHz

1100 MHz 1550 MHz 2000 MHz 2400 MHz

1150 MHz 1600 MHz 2050 MHz 2450 MHz

1200 MHz 1650 MHz 2100 MHz 2500 MHz

1250 MHz 1700 MHz 2150 MHz 2550 MHz

1300 MHz 1750 MHz 1900 MHz 2600 MHz

1350 MHz 1800 MHz 2200 MHz 2650 MHz

1400 MHz 1850 MHz 2250 MHz 2700 MHz

1450 MHz 1900 MHz 2300 MHz

1500 MHz 1950 MHz 2350 MHz



Veri fication/Calibration Procedures

4.13.3.G RF Power Meter Accuracy
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 06.  Wait  for  f i le to  load.

2. Af ter f i le  loads press ZERO on Test Set  Meters Ti le.

3. Connect RF Generator to Test Set T/R Connector.

4. Set  RF Generator  Frequency to 500 MHz.

5. Set  RF Generator  Power Level to  10.5 dBm.

6. Ver i fy Test Set Power Meter  reading is 10.5 dBm (±0.42 dBm).

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a Test Set hardware fa i lure.  
Contact Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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4.13.3.H Inband Power Meter Accuracy
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 07.  Wait  for  f i le to  load.

2. Press Cal ibrate on Meters T i le.

3. Ver i fy No User Cal Errors is displayed on Test Set .

4. Connect common por t  o f  Power Spl i t ter to RF Generator.

5. Connect one port  of  Power Spl i t ter  to Test Set  ANT Connector .

6. Connect other  por t  o f  Power Spl i t ter to Power Meter .

7. Set  RF Generator  Level to sett ings in  Table 4-5.   Record Power Meter  reading as 
Nominal Value for  each sett ing in Table 4-5.

Table  4-5  RF Generator  Sett ings -  Inband Power Meter Accuracy

8. Record Test  Set  Inband Power Meter reading for each RF Generator  Level sett ing 
in Table 4-5.

9. Subtract  Nominal va lue f rom Test Set Inband Power Meter reading.  Ver i fy 
di f ference is <1.0 dBm.

• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  any reading is out of  to lerance, perform the Test  Set Receiver  
Cal ibrat ion Procedure.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
Power  Spl i t ter
Power Meter

RF GENERATOR SETTINGS Test Set RSSI METER

500 MHz at -60 dBm -60.0 dBm (±1.0 dB)

500 MHz at -50 dBm -50.0 dBm (±1.0 dB)

500 MHz at -40 dBm -40.0 dBm (±1.0 dB)

500 MHz at -30 dBm -30.0 dBm (±1.0 dB)

500 MHz at -20 dBm -20.0 dBm (±1.0 dB)
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 08.  Wait  for  f i le to  load.

2. Af ter f i le  loads press UTILS Key twice.  Select  User Cal ibrat ion f rom f loat ing 
menu.

3. Press Run User Cal ibrat ion Soft  Key to normal ize Test  Set.

4. When progress bar d isappears press TEST Key to return to Spectrum Analyzer 
Ti le.

5. Connect common por t  o f  Power Spl i t ter to RF Generator.

6. Connect one port  of  Power Spl i t ter  to Test Set  ANT Connector .

7. Connect other  por t  o f  Power Spl i t ter to Power Meter .

8. Set  RF Generator  Frequency and Power Meter  Frequency to 10 MHz.

9. Set  RF Generator  Power Level to  -30 dBm.

10. Record Power Meter  reading as Nominal value.

11. Ver i fy Spectrum Analyzer  Center  Frequency is set  to 10 MHz.

12. Press Spectrum Analyzer Markers Sof t  Key.

13. Press Mkr 1 Soft  Key,  then the Mkr 1  to PK Soft  Key.

14. Record Marker  1 Level reading from the Spectrum Analyzer.

15. Subtract  Marker 1  Level reading f rom Power Meter reading.  Veri fy di f ference 
between Power Meter  reading and Marker 1 Level reading is <+1.0 dB.

16. Repeat Steps 8 through 15 for  each frequency l isted in Table 4-6:

Al l  models start  here

3902/3920/3920B with  frequency extension opt ion cont inue to next table

Table  4-6  RF Generator Frequencies -  Analyzer  Level Accuracy

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
Power  Spl i t ter
Power Meter

50 MHz 350 MHz 600 MHz 900 MHz

100 MHz 400 MHz 650 MHz 950 MHz

150 MHz 450 MHz 700 MHz 1000 MHz

200 MHz 500 MHz 750 MHz 1050 MHz

250 MHz 550 MHz 800 MHz 3901/3920
Stop Here300 MHz 350 MHz 850 MHz

1100 MHz 1550 MHz 2000 MHz 2400 MHz

1150 MHz 1600 MHz 2050 MHz 2450 MHz

1200 MHz 1650 MHz 2100 MHz 2500 MHz

1250 MHz 1700 MHz 2150 MHz 2550 MHz

1300 MHz 1750 MHz 1900 MHz 2600 MHz

1350 MHz 1800 MHz 2200 MHz 2650 MHz

1400 MHz 1850 MHz 2250 MHz 2700 MHz

1450 MHz 1900 MHz 2300 MHz

1500 MHz 1950 MHz 2350 MHz
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• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  any reading is out of  to lerance, perform the Test  Set Receiver  
Cal ibrat ion Procedures.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.
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4.13.3.J Generator FM Residual
Subject  to  Export  Control ,  see Cover Page for  detai ls .
4 -  15

STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 09.  Wait  for  f i le to  load.

2. Connect Modulat ion Analyzer  to Test Set  GEN Connector.

3. Set  Modulat ion Analyzer for 300 Hz to 3 kHz post-detect ion f i l ter ing.  Ver i fy 
Detector  set t ing on Modulat ion Analyzer is RMS.

4. Record Residual FM Level reading.  Veri fy Modulat ion Analyzer FM Level reading 
is <15 Hz.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: Generator Assy.  Contact  Aerof lex 
Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Modulat ion Analyzer
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 10.  Wait  for  f i le to  load.

2. Connect Modulat ion Analyzer  to Test Set  GEN Connector.

3. Set  Modulat ion Analyzer for 300 Hz to 3 kHz post-detect ion f i l ter ing.   Veri fy 
Detector  set t ing on Modulat ion Analyzer is Peak + (default  sett ing).

4. Record Modulat ion Analyzer  Residual AM Level reading.   Veri fy Modulat ion 
Analyzer AM Level reading is <0.1%.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: Generator Assy, CAI Module Assy, DAM 
Carr ier Assy.  Contact Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Modulat ion Analyzer
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 11.  Wait  for  f i le to  load.

2. Connect Modulat ion Analyzer  to Test Set  GEN Connector.

3. Set  Modulat ion Analyzer  to measure FM with the 15 kHz LP Fi l ter  selected.  Ver i fy 
Detector  set t ing on Modulat ion Analyzer is Peak + (default  sett ing).

4. Record Modulat ion Analyzer  FM Deviat ion reading.

5. Subtract  the Residual FM Level  reading recorded in Step 4 of the Generator FM 
Residual Ver i f icat ion Procedure from the Modulat ion Analyzer  FM Deviat ion 
reading recorded in  Step 4 (above).   Veri fy FM deviat ion is 10 kHz (±0.30 kHz).

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, DAM Carr ier  Assy or 
Generator  Assy.  Contact  Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Generator  FM Residual  Ver i f icat ion Procedure
Equipment: Modulat ion Analyzer



Veri fication/Calibration Procedures

4.13.3.M Generator FM Modulation Rate
Subject  to  Export  Control ,  see Cover Page for  detai ls .
4 -  18

STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 12.  Wait  for  f i le to  load.

2. Connect Modulat ion Analyzer  to Test Set  GEN Connector.

3. Set  Modulat ion Analyzer to per form FM measurements with the 15 kHz LP Fi l ter 
selected.

4. Set  Test Set FM Modulat ion Rate to each set t ing in Table 4-7.  Record Modulat ion 
Analyzer FM Deviat ion Level reading for each FM Modulat ion Rate in Table 4-7.

Table  4-7  FM Modulat ion Rates -  Generator FM Modulat ion Rate
5. To ca lculate the FM Deviat ion Level,  subtract the FM Residual reading recorded 

in Step 4 of  Generator  FM Residual Veri f icat ion Procedure f rom the Modulat ion 
Analyzer FM reading.

• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, DAM Carr ier  Assy or 
Generator  Assy.  Contact  Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Generator  FM Residual  Ver i f icat ion Procedure
Equipment: Modulat ion Analyzer

TEST SET (M1) AF FIELD FM DEVIATION

50.0 Hz 6 kHz (±0.18 kHz)

300.0 Hz 6 kHz (±0.18 kHz)

10000.0 Hz 6 kHz (±0.18 kHz)
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 13.  Wait  for  f i le to  load.

2. Connect Modulat ion Analyzer  to Test Set  GEN Connector.

3. Set  Modulat ion Analyzer to measure FM wi th the 3 kHz LP Fi l ter  selected.

4. Connect Audio Analyzer to Modulat ion Analyzer Modulat ion Output Connector.

5. Set  Audio Analyzer  LP Fi l ter to 30 kHz.

6. Ver i fy Audio Analyzer Modulat ion Distor t ion reading is <1%.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, DAM Carr ier  Assy or 
Generator  Assy.  Contact  Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Modulat ion Analyzer
Audio Analyzer
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 14.  Wait  for  f i le to  load.

2. Connect Modulat ion Analyzer  to Test Set  GEN Connector.

3. Set  Modulat ion Analyzer to per form AM measurements.

4. Record Modulat ion Analyzer  AM Modulat ion reading.

5. Subtract  the Modulat ion Analyzer AM Level reading recorded in  Step 4 of the 
Generator AM Residual Veri f icat ion Procedure f rom the Modulat ion Analyzer AM 
Modulat ion reading recorded in Step 4 (above) .   Ver i fy AM Modulat ion is 30% 
(±1%).

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, DAM Carr ier  Assy or 
Generator  Assy.  Contact  Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Generator  AM Residual  Ver i f icat ion Procedure
Equipment: Modulat ion Analyzer
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 15.  Wait  for  f i le to  load.

2. Connect RF Generator to Test Set T/R Connector.

3. Set  RF Generator  Frequency to 1000.01 MHz.  Set RF Generator  Power Level  to 
-20 dBm.  Veri fy Test  Set RF Of fset Meter  reading is +10000 Hz (±1 Hz).

4. Set  RF Generator  Frequency to 999.99 MHz.   Set RF Generator Power Level to 
-20 dBm.  Veri fy Test  Set RF Of fset Meter  reading is -10000 Hz (±1 Hz).

• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, IF/Video PCB Assy, 
DAM Carr ier Assy or  Receiver  Assy.   Contact Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 16.  Wait  for  f i le to  load.

2. Connect RF Generator to Test Set ANT Connector.

3. Set  RF Generator  Frequency to 100 MHz.  Set  RF Generator  Power Level to  
-10.0 dBm.

4. Set  RF Generator  to output a 6 kHz FM signal at  a  1 kHz rate.

5. Ver i fy Test Set Demod Frequency reading is 1000 Hz (±0.4 Hz).

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, IF/Video PCB Assy, 
DAM Carr ier Assy or  Receiver  Assy.   Contact Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 17.  Wait  for  f i le to  load.

2. Connect RF Generator to Test Set ANT Connector.

3. Set  RF Generator  Frequency to 100 MHz at -10.0 dBm.  Ver i fy Modulat ion is OFF.

4. Record Modulat ion Analyzer  reading as 8901 Residual.

5. Record Test Set FM reading as 3900 Residual.

6. Set  RF Generator  to output a 10 kHz FM signal  wi th 1 kHz deviat ion rate.

7. Record Modulat ion Analyzer  reading as 8901 FM.

8. Record Test Set FM reading as 3900 FM.

9. Subtract  the 8901 Residual f rom the 8901 FM reading,  and record as 8901 
Nominal.

10. Subtract  the 3900 Residual f rom the 3900 FM reading,  and record as 3900 
Measured.

11. Ver i fy the va lue measured on the Test Set is wi thin ±0.31 kHz of  the 8901 
Nominal value.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, IF/Video PCB Assy, 
DAM Carr ier Assy or  Receiver  Assy.   Contact Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 18.  Wait  for  f i le to  load.

2. Connect RF Generator to Test Set ANT Connector.

3. Set  RF Generator  Frequency to 100 MHz at  -10.0 dBm. Ver i fy Modulat ion is OFF.

4. Record Modulat ion Analyzer  reading as 8901 Residual.

5. Record Test Set AM reading as 3900 Residual.

6. Set  RF Generator  to output a 50% AM depth at a  1 kHz rate.

7. Record Modulat ion Analyzer  reading as 8901 AM.

8. Record Test Set AM reading as 3900 AM.

9. Subtract  the 8901 Residual f rom the 8901 AM reading,  and record as 8901 
Nominal.

10. Subtract  the 3900 Residual f rom the 3900 AM reading,  and record as 3900 
Measured.

11. Ver i fy the 3900 Measured value is within ±1.6% of  the 8901 Nominal value.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy, IF/Video PCB Assy, 
DAM Carr ier Assy or  Receiver  Assy.   Contact Aerof lex Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 19.  Wait  for  f i le to  load.

2. Connect RF Generator to Test Set ANT Connector.

3. Set  RF Generator  Frequency to 400 MHz.  Set  RF Generator  Power Level to  
-20.0 dBm.

4. Ver i fy Spectrum Analyzer  Center  Frequency is set  to 400 MHz.

5. Press Spectrum Analyzer Markers Sof t  Key.

6. Press Mkr 1 Soft  Key then the Mkr 1 to PK Sof t  Key.

7. Ver i fy Marker  1 f requency reading is between 399.996500 MHz and 
400.003500 MHz.

• I f  reading is correct go to  next step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the 3900.  
Probable source of fai lure:  IF/Video PCB Assy,  Receiver Assy, or CAI PCB Assy.  
Return the 3900 to Aerof lex for repair .

8. Select 500 MHz span f rom Span drop-down menu.

9. Change RF Generator Frequency to 200 MHz.

10. Press Mkr 1 to  PK Soft  Key to move Marker  1 to signal peak.

11. Record Marker  1 f requency reading.

12. Change RF Generator Frequency to 600 MHz.

13. Press Mkr 1 to  PK Soft  Key to move Marker  1 to signal peak.

14. Record Marker  1 f requency reading.

15. Ver i fy di f ference between the marker  frequency recorded in Step 11 and the 
marker  f requency recorded in Step 13 is between 395.000000 to 
405.000000 MHz.

• I f  reading is correct go to  Fol low-up Procedures.

• I f  the reading is out of  tolerance, perform the 3900 Analyzer  Yig Sweep 
cal ibrat ion procedure.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 20.  Wait  for  f i le to  load.

2. Af ter f i le  loads press UTILS Key twice.  Select  User Cal ibrat ion f rom f loat ing 
menu.

3. Press Run User Cal ibrat ion Soft  Key to normal ize Test  Set.

4. When User Cal ibrat ion is complete,  press TEST Key to return to  Spectrum 
Analyzer T i le.

5. Connect RF Generator to Test Set ANT Connector.

6. Set  RF Generator  f requency to 500 MHz.  Set  RF Generator  Power Level to  
-30.0 dBm.

7. Ver i fy RBW Fi l ter  is set  to 300 Hz.  Veri fy Span is set  to  2.0 kHz.

8. Ver i fy Marker  1 is ON.  Veri fy Marker  1 posi t ion is set to  500 MHz.

9. Record 300 Hz RBW Fi l ter Marker Level reading.

10. Select 50 kHz from Span drop-down menu.

11. Select 3 kHz from the RBW drop-down menu.

12. Record 3 kHz RBW Fi l ter  Marker Level reading.

13. Select 500 kHz from Span drop-down menu.

14. Select 30 kHz from RBW Fi l ter  drop-down menu.

15. Select 3 kHz VBW Fi l ter drop-down menu.

16. Record 30 kHz RBW Fi l ter  Marker Level reading.

17. Select 1 MHz f rom Span drop-down menu.

18. Select 60 kHz RBW Fi l ter  drop-down menu.

19. Record 60 kHz RBW Fi l ter  Marker Level reading.

20. Select 5 MHz f rom Span drop-down menu.

21. Select 300 kHz from RBW Fi l ter  drop-down menu.

22. Record 300 kHz from RBW Fi l ter Marker Level reading.

23. Select 20 MHz from Span drop-down menu.

24. Select 6 MHz f rom RBW Fi l ter  drop-down menu.

25. Record 6 MHz RBW Fi l ter  Marker Level reading.

26. Subtract  lowest recorded Marker Level reading f rom h ighest recorded Marker  
Level reading.  Ver i fy di f ference in readings is <1 dB.

• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: IF/Video PCB Assy, CAI Module Assy or  
Receiver Assy.  Contact Aerof lex Customer Service.

Pre-requisi tes: In i t ia l  Setup

Equipment: RF Generator
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Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 21.  Wait  for  f i le to  load.

2. Connect a BNC-T Connector  to Test Set  FCTN GEN/Demod Out  Connector .

3. Connect a  coaxial  cable f rom one end of BNC-T Connector  to  Digi tal  Mult imeter.   

Terminate connect ion with a 10 k Ω load.

4. Connect other  end of BNC-T Connector to Test Set Scope Channel 1  Input 
Connector .

5. Maximize Scope Ti le.

6. Ver i fy Marker  1 and Marker 2  are ON.

7. Ver i fy Marker  1 is set to 250 uS.  Ver i fy Marker 2 is set to 750 uS.   Min imize 
Scope Ti le .

8. Set  Test  Set Audio Funct ion Generator  Level to f i rst  value in Table 4-8.  Record 
Digi tal  Mult imeter reading.

Table  4-8  Test Set  Audio Funct ion Generator Set t ings -  Scope Ampl i tude Accuracy
9. Mult ip ly Digi tal  Mult imeter reading recorded in Step 8 by 2.8289 and record 

resul ts as Nominal Value.

10. Select Scope Ti le.   Press Toggle Marker  Soft  Key unt i l  Delta Level reading is 
displayed.  Compare Marker Del ta Level reading to nominal value recorded in  
Step 9.   Veri fy Marker Delta reading is within the al lowed l imits speci f ied in 
Table 4-8.

11. Repeat Steps 8 through 10 for  al l  the levels in Table 4-8.

• I f  a l l  readings are correct,  go to next step.

• I f  reading is out of  tolerance this indicates a Test  Set hardware fai lure.   
Probable source of fai lure:  Front Panel Analog PCB Assy,  Front Panel 
Digi tal  PCB Assy or  CAI Module Assy.  Contact Aerof lex Customer 
Service.

12. Remove BNC-T Connector  f rom Test  Set Channel 1 Input  Connector  and connect  
to Test Set  Channel 2 Input Connector .

13. Maximize Scope Ti le.

14. Select Channel 2 f rom Trace A Source drop-down menu .  Minimize Scope Ti le.

15. Set  Test  Set Audio Funct ion Generator  Level to values l isted in Table 4-8.

16. Record the Digi tal  Mult imeter  Level reading for  each Audio Funct ion Generator 
Level in Table 4-8.

17. Mult ip ly each Digi tal  Mul t imeter Level reading recorded in Step 16 by 2.8289 and 
record resul t  as the Nominal Value.

Pre-requisi tes: In i t ia l  Setup

Equipment: Dig i ta l  Mul t imeter

10 k  Ω Load

3900 Function 
Generator Level

3900 V/Div Error l imit  from 
Nominal Value

42.4 mVrms (120.0 mVp-p) 0.02 ±8 mV

106.1 mVrms (300.0 mVp-p) 0.05 ±20 mV

212.1 mVrms (600 mVp-p) 0.10 ±40 mV

424.2 mVrms (1200 mVp-p) 0.20 ±80 mV

1.061 Vrms (3.000 Vp-p) 0.50 ±200 mV

2.121 Vrms (6.000 Vp-p) 1.00 ±400 mV

4.242 Vrms (12.000 Vp-p) 2.00 ±800 mV
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18. Select Scope Ti le.   Press Toggle Marker  Soft  Key unt i l  Delta Level reading is 
displayed.  Compare Marker Del ta Level reading to nominal value recorded in  
Step 17.   Veri fy Marker Delta reading is within  the al lowed l imits speci f ied in 
Table 4-8.

19. Repeat Steps 15 through 18 for  al l  the levels in Table 4-8.

• I f  a l l  readings are correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: Front Panel Analog PCB Assy,  Front 
Panel Digi ta l  PCB Assy or CAI  Module Assy.   Contact Aerof lex Customer 
Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 22.  Wait  for  f i le to  load.

2. Connect a BNC-T Connector  to Test Set  FCTN GEN/Demod Out  Connector .

3. Connect a coaxial  cable from one end of  the BNC-T Connector  to Digi tal  
Mult imeter.

4. Connect other  end of the BNC-T Connector to Test Set Audio In 1 Connector.

5. Ver i fy Test Set Audio Funct ion Generator 1 Level is set  to  200 mV and Audio 
Funct ion Generator 1  (A1) is enabled.

6. Ver i fy Test Set AF Level Meter  reading is within ±10% of Dig i tal  Mult imeter 
reading.

7. Set  Test  Set Audio Funct ion Generator  1 (A1) Level to 1.000 V.

8. Ver i fy Test Set AF Level Meter  reading is within +10% of Digi tal  Mult imeter  
reading.

• I f  a l l  readings are correct,  go to next step.

• I f  Reading is out  of  tolerance this indicates a Test Set hardware fai lure.   
Probable source of fai lure:  Front Panel Analog PCB Assy,  Front Panel 
Digi tal  PCB Assy or  CAI Module Assy.  Contact Aerof lex Customer 
Service.

9. Maximize Analyzers Ti le .   Set  Source f ie ld to Audio 2.   Minimize Analyzers Ti le.

10. Move coaxial  cable from Audio In 1 Connector  to Audio In  2 Connector.

11. Ver i fy Test Set Audio Funct ion Generator 1 (A1)  Level is set  to 1.000 V.

12. Ver i fy Test Set AF Level Meter  reading is within ±10% of Dig i tal  Mult imeter 
reading.

13. Set  Test  Set Audio Funct ion Generator  1 (A1) Level to 200 mV.

14. Ver i fy Test Set AF Level Meter  reading is within +10% of Digi tal  Mult imeter  
reading.

• I f  a l l  readings are correct,  go to Fol low-up Procedures. 

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure: CAI Module Assy.  Contact Aerof lex 
Customer Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Dig i ta l  Mul t imeter
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 23.  Wait  for  f i le to  load.

2. Connect coaxial  cable f rom FCTN GEN/Demod Out Connector to Digi tal  
Mult imeter.   Terminate connect ion with a 10 k Ω Load.

3. Set  Digi tal  Mult imeter to perform AC Vol t  measurements.

4. Ver i fy Digi tal  Mul t imeter Level reading is 5.000 Vrms (±50 mVrms).

• I f  reading is correct,  go to Fol low-up Procedures

• I f  reading is out of  tolerance, perform Funct ion Generator  Cal ibrat ion 
Procedure.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Dig i ta l  Mul t imeter

10 k  Ω Load
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 24.  Wait  for  f i le to  load.

2. Connect coaxial  cable f rom FCTN GEN/Demod Out Connector to Frequency 
Counter .   Terminate connect ion with a 10 k Ω Load.

3. Ver i fy Frequency Counter Frequency reading is 5000 Hz (±0.25 Hz).

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of  fai lure: Front Panel Audio PCB Assy, Front Panel 
Digi tal  PCB Assy or  CAI Module Assy.  Contact Aerof lex Customer 
Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Frequency Counter

10 k  Ω Load
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 25.  Wait  for  f i le to  load.

2. Connect coaxia l  cable from FCTN GEN/Demod Out Connector to Audio Analyzer .   
Terminate connect ion with a 10 k Ω Load.

3. Ver i fy Audio Analyzer total  harmonic output reading is <0.5%.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of  fai lure: Front Panel Audio PCB Assy, Front Panel 
Digi tal  PCB Assy or  CAI Module Assy.  Contact Aerof lex Customer 
Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Audio Analyzer

10 k  Ω Load
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 26.  Wait  for  f i le to  load.

2. Connect a BNC-T Connector  to Test Set  FCTN GEN/Demod Out  Connector .

3. Connect a coaxial  cable from one end of BNC-T Connector  to Frequency Counter .

4. Connect other  end of BNC-T Connector to Test Set Audio In 1 Connector.

5. Ver i fy Test Set Audio Frequency Meter  reading is within +0.4 Hz of Frequency 
Counter  reading.

• I f  the reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of  fai lure: Front Panel Audio PCB Assy, Front Panel 
Digi tal  PCB Assy or  CAI Module Assy.  Contact Aerof lex Customer 
Service.

Fol low-up Procedures

Perform one of the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure is per formed as part  of  System Ver i f icat ion,  proceed to next  
Ver i f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Frequency Counter
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 27.  Wait  for  f i le to  load.

2. Connect a BNC-T Connector  to Test Set  FCTN GEN/Demod Out  Connector .

3. Connect a coaxial  cable from one end of  BNC-T Connector  to  Audio Analyzer .

4. Connect other  end of BNC-T Connector to Test Set Audio In 1 Connector.

5. Record Test Set Sinad Meter reading on Analyzers Ti le.

6. Record Audio Analyzer Sinad reading.

7. Ver i fy Test Set Sinad Meter reading is with in +1.01 dB of Audio Analyzer  Sinad 
reading.

• I f  the reading is correct,  go to next  step.

• I f  Reading is out  of  tolerance,  this indicates a Test Set hardware fai lure.  
Probable source of fai lure: Front Panel Audio PCB Assy.  Contact Aerof lex 
Customer Service.

8. Select Analyzers Ti le .   Press Noise Meters Soft  Key.

9. Press AF Meter Soft  Key unt i l  DISTN is selected.

10. Select Generator T i le.   Set  Fgen Source A2 Level to 200 mV.

11. Ver i fy Test Set Distort ion Meter reading is within +0.5% of Audio Analyzer 
Distort ion reading.

• I f  reading is correct,  go to Fol low-up Procedures.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of  fai lure: Front Panel Audio PCB Assy, Front Panel 
Digi tal  PCB Assy or  CAI Module Assy.  Contact Aerof lex Customer 
Service.

Fol low-up Procedures

Perform one of  the fol lowing:

• I f  th is procedure was performed as a stand-alone procedure, perform the fol lowing 
procedure to reset  the Factory Default  Set t ings,  then remove power from the Test  
Set  and disconnect  the test  equipment.

STEP PROCEDURE

1. Press UTILS Key to access the Uti l i t ies Menu.

2. Select Store/Recal l  f rom menu.

3. When Store/Recal l  Ti le  opens,  select  Restore Factory Defaults Sof t  Key.

• I f  th is procedure was performed as par t  of  System Veri f icat ion, and the Test  Set 
does not have a DMM instal led,  System Veri f icat ion is complete.

• I f  th is procedure was performed as par t  of  System Veri f icat ion, and the Test  Set 
has a DMM instal led, proceed to next Veri f icat ion Procedure.

Pre-requisi tes: In i t ia l  Setup

Equipment: Audio Analyzer
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STEP PROCEDURE

1. Recal l  Veri f icat ion Setup F i le 28.  Wait  for  f i le to  load.

2. Ver i fy DMM is set to read DC Vol ts.

3. Ver i fy DMM Scale is set to AUTO SCALE.  Ver i fy Peak Hold is OFF.

4. Inser t  Banana Patch Cable from DMM Posit ive Input to DMM Negat ive Input 
short ing the inputs.

5. Record DMM reading.   Veri fy DMM reads 0.0 DC Volts (±10 mV).

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

6. Connect Cal ibrator to DMM Input.   Observe correct polar i ty.

7. Set  Cal ibrator  to output 10 DC vol ts.

8. Record DMM reading.   Veri fy DMM reads 10 DC Volts (±0.2 V).

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

9. Set  DMM to read AC Volts.

10. Set  Cal ibrator  to output 10 AC volts at  60 Hz.

11. Record DMM reading.   Veri fy DMM reads 10 AC Volts (±1.0 V).

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

12. Set  Cal ibrator  to supply 1,000 Ω resistance.

13. Set  DMM to read Ω.   Set DMM Scale to 2 k Ω.

14. Disconnect al l  connect ions from DMM.  Record DMM reading.  Ver i fy DMM reads 

2 k Ω +++ indicat ing an open.

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

15. Connect Banana Patch Cable from DMM Posit ive Input to DMM Negat ive Input 
short ing the inputs.

16. Record DMM reading.   Ver i fy DMM reads 0 Ω (±1.0 Ω)  indicat ing a shor t .

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

17. Connect Cal ibrator the DMM inputs.   Set  Cal ibrator  to  1 k Ω.

Pre-requisi tes: In i t ia l  Setup

Equipment: Cal ibrator
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18. Record DMM reading.   Ver i fy DMM reads 1,000 Ω (±50 Ω) .

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

19. Set  DMM to read DC Amps.   Set DMM to AUTO SCALE.

20. Connect Cal ibrator to DMM current  inputs using Banana Patch Cable.  Observe 
correct polar i ty.   

21. Set  Cal ibrator  to supply 1 DC Amp.

22. Record DMM reading.   Veri fy DMM reads 1 Amp (±0.05 Amp).

• I f  reading is correct,  go to next  step.

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

23. Set  DMM to read AC Amps.

24. Set  Cal ibrator  to supply 1 AC Amp at  60 Hz.

25. Record DMM reading.   Veri fy DMM reads 1 Amp (±0.05 Amp).

• I f  reading is out of  tolerance, this indicates a hardware fai lure in the Test 
Set .   Probable source of fai lure:  DMM module.  Contact Aerof lex Customer 
Service.

• I f  th is procedure was performed as par t  of  System Veri f icat ion, System 
Ver i f icat ion is complete.
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Technician: Date:
Test  Set S/N:

STEP PROCEDURE

4.13.3.B, Generator Output Frequency

6. 1 GHz (±101 Hz)

4.13.3.C, Generator Output Power

4. +10 dBm +10 dBm (±1.0 dB)

   0 dBm    0 dBm (±1.0 dB)

-10 dBm -10 dBm (±1.0 dB)

-20 dBm -20 dBm (±1.0 dB)

-30 dBm -30 dBm (±1.0 dB)

-40 dBm -40 dBm (±1.0 dB)

-50 dBm -50 dBm (±1.0 dB)

-60 dBm -60 dBm (±1.0 dB)

4.13.3.D, Generator Level F latness

3. 50 MHz 0 dBm (±1 dB)

100 MHz 0 dBm (±1 dB)

150 MHz 0 dBm (±1 dB)

200 MHz 0 dBm (±1 dB)

250 MHz 0 dBm (±1 dB)

300 MHz 0 dBm (±1 dB)

350 MHz 0 dBm (±1 dB)

400 MHz 0 dBm (±1 dB)

450 MHz 0 dBm (±1 dB)

500 MHz 0 dBm (±1 dB)

550 MHz 0 dBm (±1 dB)

600 MHz 0 dBm (±1 dB)

650 MHz 0 dBm (±1 dB)

700 MHz 0 dBm (±1 dB)

750 MHz 0 dBm (±1 dB)

800 MHz 0 dBm (±1 dB)

850 MHz 0 dBm (±1 dB)

900 MHz 0 dBm (±1 dB)

950 MHz 0 dBm (±1 dB)

1000 MHz 0 dBm (±1 dB)

1050 MHz 0 dBm (±1 dB)

3901 /  3920 Stop Here

3902 /  3920 /3920B wi th f requency extension opt ion cont inue



Veri fication/Calibration Procedures

STEP PROCEDURE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
4 -  39

4.13.3.D, Generator Level F latness  (cont)

3. 1100 MHz 0 dBm (±1 dB)

1150 MHz 0 dBm (±1 dB)

1200 MHz 0 dBm (±1 dB)

1250 MHz 0 dBm (±1 dB)

1300 MHz 0 dBm (±1 dB)

1350 MHz 0 dBm (±1 dB)

1400 MHz 0 dBm (±1 dB)

1450 MHz 0 dBm (±1 dB)

1500 MHz 0 dBm (±1 dB)

1550 MHz 0 dBm (±1 dB)

1600 MHz 0 dBm (±1 dB)

1650 MHz 0 dBm (±1 dB)

1700 MHz 0 dBm (±1 dB)

1750 MHz 0 dBm (±1 dB)

1800 MHz 0 dBm (±1 dB)

1850 MHz 0 dBm (±1 dB)

1900 MHz 0 dBm (±1 dB)

1950 MHz 0 dBm (±1 dB)

2000 MHz 0 dBm (±1 dB)

2050 MHz 0 dBm (±1 dB)

2100 MHz 0 dBm (±1 dB)

2150 MHz 0 dBm (±1 dB)

2200 MHz 0 dBm (±1 dB)

2250 MHz 0 dBm (±1 dB)

2300 MHz 0 dBm (±1 dB)

2350 MHz 0 dBm (±1 dB)

2400 MHz 0 dBm (±1 dB)

2450 MHz 0 dBm (±1 dB)

2500 MHz 0 dBm (±1 dB)

2550 MHz 0 dBm (±1 dB)

2600 MHz 0 dBm (±1 dB)

2650 MHz 0 dBm (±1 dB)

2700 MHz 0 dBm (±1 dB)

4.13.3.E, Generator T/R Power Level  Accuracy

4. -30 dBm -30 dBm (±1 dB)

-40 dBm -40 dBm (±1 dB)

-50 dBm -50 dBm (±1 dB)

-60 dBm -60 dBm (±1 dB)
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STEP PROCEDURE
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4.13.3.F, Generator T/R Power Level Flatness

3. 50 MHz -30 dBm (±1 dB)

100 MHz -30 dBm (±1 dB)

150 MHz -30 dBm (±1 dB)

200 MHz -30 dBm (±1 dB)

250 MHz -30 dBm (±1 dB)

300 MHz -30 dBm (±1 dB)

350 MHz -30 dBm (±1 dB)

400 MHz -30 dBm (±1 dB)

450 MHz -30 dBm (±1 dB)

500 MHz -30 dBm (±1 dB)

550 MHz -30 dBm (±1 dB)

600 MHz -30 dBm (±1 dB)

650 MHz -30 dBm (±1 dB)

700 MHz -30 dBm (±1 dB)

750 MHz -30 dBm (±1 dB)

800 MHz -30 dBm (±1 dB)

850 MHz -30 dBm (±1 dB)

900 MHz -30 dBm (±1 dB)

950 MHz -30 dBm (±1 dB)

1000 MHz -30 dBm (±1 dB)

1050 MHz -30 dBm (±1 dB)

3901 /  3920 Stop Here

3902 /  3920 /3920B wi th f requency extension opt ion cont inue
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STEP PROCEDURE
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4.13.3.F, Generator T/R Power Level Flatness (cont)

3. 1100 MHz -30 dBm (±1 dB)

1150 MHz -30 dBm (±1 dB)

1200 MHz -30 dBm (±1 dB)

1250 MHz -30 dBm (±1 dB)

1300 MHz -30 dBm (±1 dB)

1350 MHz -30 dBm (±1 dB)

1400 MHz -30 dBm (±1 dB)

1450 MHz -30 dBm (±1 dB)

1500 MHz -30 dBm (±1 dB)

1550 MHz -30 dBm (±1 dB)

1600 MHz -30 dBm (±1 dB)

1650 MHz -30 dBm (±1 dB)

1700 MHz -30 dBm (±1 dB)

1750 MHz -30 dBm (±1 dB)

1800 MHz -30 dBm (±1 dB)

1850 MHz -30 dBm (±1 dB)

1900 MHz -30 dBm (±1 dB)

1950 MHz -30 dBm (±1 dB)

2000 MHz -30 dBm (±1 dB)

2050 MHz -30 dBm (±1 dB)

2100 MHz -30 dBm (±1 dB)

2150 MHz -30 dBm (±1 dB)

2200 MHz -30 dBm (±1 dB)

2250 MHz -30 dBm (±1 dB)

2300 MHz -30 dBm (±1 dB)

2350 MHz -30 dBm (±1 dB)

2400 MHz -30 dBm (±1 dB)

2450 MHz -30 dBm (±1 dB)

2500 MHz -30 dBm (±1 dB)

2550 MHz -30 dBm (±1 dB)

2600 MHz -30 dBm (±1 dB)

2650 MHz -30 dBm (±1 dB)

2700 MHz -30 dBm (±1 dB)

4.13.3.G, RF Power Meter Accuracy

6. 10.5 dBm (±0.4 dB)
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4.13.3.H, Inband Power Meter Accuracy

3. No User Cal Errors message

RF Generator
Level

7.  Nominal Value 8.  3900 Inband 
Power Meter

9. Dif ference is
 <±1 dB

-60 dBm

-50 dBm

-40 dBm

-30 dBm

-20 dBm

4.13.3.I ,  Analyzer  Level  Accuracy

10. Nominal Value 14. Marker 1 Level 
Reading

15.  Difference is
 <±1 dB

10 MHz

50 MHz

100 MHz

150 MHz

200 MHz

250 MHz

300 MHz

350 MHz

400 MHz

450 MHz

500 MHz

550 MHz

600 MHz

650 MHz

700 MHz

750 MHz

800 MHz

850 MHz

900 MHz

950 MHz

1000 MHz

1050 MHz

3901 /  3920 Stop Here

3902 /  3920 /3920B wi th f requency extension opt ion cont inue
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4.13.3.I ,  Analyzer  Level  Accuracy  (cont)

10. Nominal Value 14. Marker 1 Level 
Reading

15.  Difference is
 <±1 dB

1100 MHz

1150 MHz

1200 MHz

1250 MHz

1300 MHz

1350 MHz

1400 MHz

1450 MHz

1500 MHz

1550 MHz

1600 MHz

1650 MHz

1700 MHz

1750 MHz

1800 MHz

1850 MHz

1900 MHz

1950 MHz

2000 MHz

2050 MHz

2100 MHz

2150 MHz

2200 MHz

2250 MHz

2300 MHz

2350 MHz

2400 MHz

2450 MHz

2500 MHz

2550 MHz

2600 MHz

2650 MHz

2700 MHz
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4.13.3.J,  Generator  FM Residual

4. Record Generator FM Level  reading

Modulat ion Analyzer  FM Level <15 Hz rms

4.13.3.K, Generator AM Residual

4. Record Residual AM Level reading

Modulat ion Analyzer  AM Level <0.1%

4.13.3.L, Generator  FM Deviat ion Accuracy

4. Record FM Deviat ion reading

FM Residual reading from Step 4 of the Generator  FM Residual 
Ver i f icat ion Procedure

5. Subtract  FM Residual reading from FM Deviat ion reading

FM deviat ion is 10 kHz (±0.30 kHz) 

4.13.3.M,  Generator  FM Modulat ion Rate

4. Record FM Deviat ion readings

50.0 Hz

300.0 Hz

10000.0 Hz

FM Residual reading from Step 4 of the Generator  FM Residual 
Ver i f icat ion Procedure

5. Subtract  FM Residual reading f rom each Modulat ion Analyzer  FM 
reading

50.0 Hz (6 kHz (±0.18 kHz) )

300.0 Hz (6 kHz (±0.18 kHz) )

10000.0 Hz (6 kHz (±0.18 kHz) )

4.13.3.N, Generator FM Modulat ion Distort ion

6. Modulat ion Distort ion is <1%

4.13.3.O, Generator AM Modulat ion Accuracy

4. Record AM Modulat ion reading

Residual AM Level reading Step 4 of the Generator  AM Residual 
Ver i f icat ion Procedure

5. Subtract  AM Level reading from AM Modulat ion reading

AM Modulat ion is 30% (±1%)

4.13.3.P, RF Of fset Meter  Accuracy

3. RF Offset  Meter +10000 Hz (±1 Hz)

5. RF Offset  Meter -10000 Hz (±1 Hz)

4.13.3.Q, Demod Frequency Meter  Accuracy

5. Demod Frequency 1000 Hz (±0.4 Hz)
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4.13.3.R, FM Deviat ion Meter Accuracy

4. 8901 Residual  kHz

5. 3900 Residual  kHz

7. 8901 FM  kHz

8. 3900 FM  kHz

9. 8901 Nominal  kHz

10. 3900 Measured  kHz

4.13.3.S, AM Modulat ion Meter  Accuracy

4. 8901 Residual  %

5. 3900 Residual  %

7. 8901 FM  %

8. 3900 FM  %

9. 8901 Nominal  %

10. 3900 Measured  %

4.13.3.T, Analyzer  Frequency and Span Accuracy

6. Marker  Frequency (400.000000 MHz ±0.003500 MHz)

10. 200 MHz Marker Frequency

13. 600 MHz Marker Frequency

14. Difference (400.000000 MHz ±5.000000 MHz)

4.13.3.U, Analyzer Bandwidth Switching Error

9. 300 Hz RBW Fi l ter Marker  Level  reading

12. 3 kHz RBW Fi l ter Marker Level reading

16. 30 kHz RBW Fi l ter Marker  Level reading

19. 60 kHz RBW Fi l ter Marker  Level reading

22. 300 kHz RBW Fi l ter Marker  Level reading

25. 6 MHz RBW Fi l ter Marker Level reading

26. Difference between h ighest and lowest  Marker Level readings 
<1 dB
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4.13.3.V, Osci l loscope Ampl i tude Accuracy

8 -  10.  Channel 1 Input Connector

3900 AF 
Generator Level

8.  DMM 
Reading

9. Nominal 
Value

10.  Marker 
Delta Level

Tolerance
(Nominal ±)

Within Limits

42.4 mVrms 
(120.0 mVp-p)

(±8 mV)

106.1 mVrms 
(300.0 mVp-p)

(±20 mV)

212.1 mVrms 
(600 mVp-p)

(±40 mV)

424.2 mVrms 
(1200 mVp-p)

(±80 mV)

1.061 Vrms 
(3.000 Vp-p)

(±200 mV)

2.121 Vrms 
(6.000 Vp-p)

(±400 mV)

4.242 Vrms 
(12.000 Vp-p)

(±800 mV)

16 -  18.  Channel 2  Input Connector

3900 AF 
Generator Level

16. DMM 
Reading

17. Nominal  
Value

18.  Marker 
Delta Level

Tolerance
(Nominal ±)

Within Limits

42.4 mVrms 
(120.0 mVp-p)

(±8 mV)

106.1 mVrms 
(300.0 mVp-p)

(±20 mV)

212.1 mVrms 
(600 mVp-p)

(±40 mV)

424.2 mVrms 
(1200 mVp-p)

(±80 mV)

1.061 Vrms 
(3.000 Vp-p)

(±200 mV)

2.121 Vrms 
(6.000 Vp-p)

(±400 mV)

4.242 Vrms 
(12.000 Vp-p)

(±800 mV)

4.13.3.W, Audio Level Meter Accuracy

6. AF Level Meter  ±10% of  Digi tal  Mult imeter reading

8. AF Level Meter  ±10% of  Digi tal  Mult imeter reading

12. AF Level Meter  ±10% of  Digi tal  Mult imeter reading

14. AF Level Meter  ±10% of  Digi tal  Mult imeter reading

4.13.3.X, Funct ion Generator  Level  Accuracy

4. 5.000 Vrms (±50 mVrms) 

4.13.3.Y, Funct ion Generator  Frequency Accuracy

3. 5000 Hz (±0.25 Hz)  
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4.13.3.Z, Funct ion Generator  Total  Harmonic Distort ion

3. Total  harmonic output  is <0.5%

4.13.3.AA,  Audio Frequency Meter  Accuracy

5. Nominal ±0.4 Hz (5000.0 Hz)

4.13.3.AB,  Sinad/Distor t ion Meter  Accuracy

5. Test Set  Sinad Meter reading

6. Audio Analyzer Sinad reading

7. Sinad Meter Reading Nominal +1.01 dB (20.0 dB)

11. Distort ion Meter Reading Nominal  +0.5% (20%)

4.13.3.AC, DMM Funct ional i ty/Accuracy

5. Record DMM reading (Zero vol ts + 10mV)

8. Record DMM reading (10 DC vol ts + .2V)

11. Record DMM reading (10 AC vol ts + 1V)

14. Record DMM reading (2Kohms +++)

16. Record DMM reading (Zero Ohms + 1 ohms)

18. Record DMM reading (1,000 Ohms + 50 ohms)

22. Record DMM reading (1 DC AMP + .05 AMP)

25. Record DMM reading (1 AC AMP + .05 AMP)
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This sect ion provides inst ruct ions on accessing and using the 3900 Series Cal ibrat ion 
System.  The Cal ibrat ion System is an opt ional feature that  is only accessible when the 
opt ion is instal led on the Test Set.   The Test  Set  Cal ibrat ion Procedure is a user-f r iendly 
system that has been integrated into the Test Set.   Step-by-step inst ruct ions and set-up 
diagrams are disp layed on the Test  Set ’s disp lay.

The Test Set  is the control ler for al l  external test equipment used during the Cal ibrat ion 
Procedure.  Equipment connected to the Test Set  v ia IEEE 488.2 cabl ing must be 
conf igured wi th the correct  IEEE 488.2 address as speci f ied in Table 4-9.

Table  4-9  IEEE 488.2 Addresses
The Cal ibrat ion Procedure should only be per formed by Technicians famil iar wi th the 
setup and operat ion of the recommended test  equipment.

4.15.1 Accessing Calibrat ion System

The 3900 Ser ies Cal ibrat ion System is on ly avai lable when the Cal ibrat ion Opt ion 
(390XOPT040) is instal led in Test Set.

 Refer  to  the 3900 Ser ies Operat ion CD for information on accessing Test Set Systems.

4.15.2 Cal ibrat ion Tile Layout

The Cal ibrat ion Screen contains the fol lowing in formation f ie lds and boxes:

• Calibrat ion column l ists avai lable Cal ibrat ion Procedures.

• Date/T ime co lumn indicates the Date and Time the Cal ibrat ion Procedure was last 
per formed.

• Blue t ick boxes turn green to indicate when a Cal ibrat ion Procedure has been 
selected.

Fig.  4-3  Cal ibrat ion Menu Layout

Equipment IEEE 488.2 Address

Agi lent E4418B Power Meter 4

HP 34401A Digi tal  Mult imeter 7
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Cl ick on the name of the Cal ibrat ion Procedure,  not  the blue ind icator  box to se lect a  
Cal ibrat ion Procedure.  After the procedure is selected, press  SELECT .   The t ick box 
turns GREEN  to indicate procedure has been selected.

Select ing a top level  Cal ibrat ion Procedure selects al l  lower leve l  procedures l isted under 
the top level  heading.   For example, select ing RF Generator enables a l l  RF Generator 
sub-level Cal ibrat ion Procedures (PA Detector,  Attenuator Response and GEN T/R Port  
Freq Resp).   When a top level  Cal ibrat ion Procedure is selected, the Test Set stops when 
user act ion is required ( i .e. ,  to change cal ibrat ion setup).

4.15.4 Soft Keys

The cal ibrat ion screens conta in sof t  keys that are used in each Cal ibrat ion Procedure.  
Sof t  Key funct ions are:

4.15.4.A Run Selected Soft Key

Runs the selected Cal ibrat ion Procedure.

4.15.4.B Run All  Soft  Key

Runs al l  selected Cal ibrat ion Procedures.

4.15.4.C Equipment Needed Soft Key

Opens a l ist  of  equipment  required for  the selected Cal ibrat ion Procedure.   A Cal ibrat ion 
Procedure must be selected before pressing this soft  key.

4.15.4.D Continue Soft Key

Advances to next cal ibrat ion screen.

4.15.4.E Alarm On/Off Soft  Key

Turns audible not i f icat ion ON or  OFF.  When ON, an alarm sounds when user  act ion is 
required to cont inue Cal ibrat ion Procedure ( i .e. ,  reconf igure equipment  setup).



Veri fication/Calibration Procedures

4.15.5 Zero/Calibrate Message
Subject  to  Export  Control ,  see Cover Page for  detai ls .
4 -  50

The Power Meter must  be zeroed and cal ibrated every three hours dur ing the Cal ibrat ion 
Procedure.  The Test Set  monitors the three hour  t ime span and disp lays the Zero and 
Cal ibrate Power Meter prompt  when the procedure needs to  be performed (refer  to 
Fig.  4-4).

Fig.  4-4  Zero/Cal ibrate Status Message
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Time est imates are based on a Test Set  with a 733 MHz processor .   Refer to the UTILS, 
Operat ional Status Ti le for Test  Set processor speed.  Procedures are l isted in the order 
they appear on the Cal ibrat ion menu screen.

Table  4-10  Cal ibrat ion Time Chart

Calibration Procedure Time to Complete Page
RF Generator Cal ibrat ion 4 - 52

PA Detect.25or  Cal ibrat ion 4 min 4 - 52
Requires calibration setup change between procedures.

Attenuator Response Cal ibrat ion 45 min 4 - 53
GEN Port  Freq Response Cal ibrat ion 7 min 4 - 54
T/R Port  Freq Response Cal ibrat ion 18 min 4 - 55

Requires calibration setup change between procedures.
Receiver Calibration 4 - 56

Spl i t ter  Cal ibrat ion 
(Cal ibrat ion setup change dur ing procedure)

5 min 4 - 56

Requires calibration setup change between procedures.
IF Gain Cal ibrat ion 5 min 4 - 58

IF AMP Cal ibrat ion 2 min 4 - 60
ANT Port  AMP Gain Cal ibrat ion 9 min 4 - 62
ANT Port  0-30 dB Cal ibrat ion 12 min 4 - 63

ANT Port  Lineari ty Cal ibrat ion 1 min 4 - 64
Port Delta Cal ibrat ion 1 min 4 - 65

Requires calibration setup change between procedures.
T/R Port  0-40 dB Cal ibrat ion 10 min 4 - 66
T/R Port  Lineari ty Cal ibrat ion 1 min 4 - 67

Requires calibration setup change between procedures.
YIG Sweep Cal ibrat ion 5 min 4 - 68

Requires calibration setup change between procedures.
Function Generator Calibrat ion 4 min 4 - 69

Requires calibration setup change between procedures.
Scope DC Calibrat ion 2 min 4 - 70

Requires calibration setup change between procedures.
Scope AC Calibrat ion 3 min 4 - 71

Requires calibration setup change between procedures.
TCXO Adjustment Calibration 4 min 4 - 73

Total 2  hrs 18 min
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4.16 RF GENERATOR CALIBRATION
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4.16.1 PA Detector Calibration

STEP PROCEDURE

1. Select PA Detector  on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-5 as needed.

Fig. 4-5  PA Detector Cal ibrat ion Setup

4. Press Cont inue Soft  Key.   Run is displayed in dialog box, fol lowed by cal ibrat ion 
data.

5. When the PA Detector Cal ibrat ion Procedure is complete, ver i fy Cal ibrat ion 
Complete is displayed in dialog box.  Veri fy s ignal  t race on Test Set  resembles 
signal t race shown in  Fig.  4-6.

F ig. 4-6  PA Detector Signal  Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

PA Detector Calibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with the 
next Calibration Procedure.

610 MHz 
   BPF 

GEN 
Connector  
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4.16.2 Attenuator Response Calibration
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STEP PROCEDURE

1. Select Attenuator  Response on Cal ibrat ion Ti le.   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure Equipment .   Refer to Fig.  4-7 as needed.

Fig.  4-7  Attenuator  Response Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the Attenuator  Response Cal ibrat ion Procedure.

5. When the Attenuator Response Cal ibrat ion Procedure is complete,  ver i fy 
Cal ibrat ion Complete is displayed in dialog box.  Ver i fy s ignal t races on Test Set 
resemble signal t races shown in Fig.  4-8.

F ig. 4-8  At tenuator  Response Signal  Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

ATTENUATOR RESPONSE CALIBRATION PROCEDURE IS COMPLETE.
IF THIS PROCEDURE WAS PERFORMED AS PART OF SYSTEM CALIBRATION, 
PROCEED WITH THE NEXT CALIBRATION PROCEDURE.

GEN 
Connector  

M TNC/F N 
Adapter  
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4.16.3 GEN Port  Freq Response Calibrat ion
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STEP PROCEDURE

1. Select GEN Port  Freq Resp on Cal ibrat ion Ti le .   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-9 as needed.

Fig. 4-9  GEN Port  Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the GEN Port  Freq Response Cal ibrat ion 
Procedure.

5. When the GEN Port Freq Response Cal ibrat ion Procedure is complete, ver i fy 
Cal ibrat ion Complete is displayed in dialog box.  Ver i fy the signal t races on the 
Test Set  resemble the signal t races as shown in Fig.  4-10.

Fig.  4-10  GEN Port Signal Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

GEN Port  Freq Response Calibrat ion Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure.

GEN 
Connector  

M TNC/F N 
Adapter  
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4.16.4 T/R Port Freq Response Calibration
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STEP PROCEDURE

1. Select T/R Port Freq Resp on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-11 as needed.

Fig.  4-11  T/R Port Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the T/R Port Freq Response Cal ibrat ion.

5. When the T/R Port  Freq Response Cal ibrat ion Procedure is complete, ver i fy 
Cal ibrat ion Complete is displayed in dialog box.  Ver i fy s ignal t races on Test Set 
resemble signal t races shown in Fig.  4-12.

F ig. 4-12  T/R Port Signal Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

T/R Port Freq Response Calibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure.  Reboot Test Set before proceeding with Receiver 
Calibrat ion Procedures.

 

T/R 
Connector  



Veri fication/Calibration Procedures

4.17 RECEIVER CALIBRATION
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4.17.1 Split ter  Cal ibration

STEP PROCEDURE

1. Select Spl i t ter Cal  on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-13 as needed.

Fig. 4-13  Spl i t ter  Cal ibrat ion Setup (ANT Port )

4. Press Cont inue Soft  Key.   Test Set runs ANT Side port ion of the Spl i t ter  
Cal ibrat ion Procedure.  Test Set advances to next cal ibrat ion setup unless an 
error is received during the ANT Side port ion of the Cal ibrat ion Procedure.

5. At  prompt ,  reconf igure equipment.   Switch Power Meter Sensor head to  10 dB pad 

on REF Port  Side; switch 50 Ω load to 10 dB pad on ANT Port Side.  Refer  to 
Fig.  4-14 as needed.

Fig. 4-14  Spl i t ter  Cal ibrat ion Setup (REF Port )

50 Ω 
Load 

10 dB Pads 

F N/F TNC 
Adapter  M TNC/M N 

Adapter  

REF Port  S ide ANT Port  Side 6 dB Spl i t ter  

 

50 Ω 
Load 

6 dB Spl i t ter  

10 dB Pads 
F N/F TNC 
Adapter  

ANT Port  Side REF Port  S ide 

M TNC/M N 
Adapter  
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STEP PROCEDURE
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6. When the REF Side port ion of  Spl i t ter Cal ibrat ion Procedure is complete, ver i fy 
Cal ibrat ion Complete is displayed on screen.   Veri fy s ignal t race on Test  Set 
resembles signal t race shown in Fig.  4-15.

Fig.  4-15  Spl i t ter  Cal ibrat ion Complete

7. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

Split ter Calibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.2 IF  Gain Cal ibrat ion
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STEP PROCEDURE

1. Select IF Gain on Cal ibrat ion Ti le.   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-16 as needed.  I f  cont inuing f rom Spl i t ter  
Cal ibrat ion Procedure, remove 50 Ω load and F N/F TNC Adapter f rom M TNC/
M N Adapter  on ANT Port  Side and connect  M TNC/F N Adapter to Test Set ANT 
Connector .

Fig . 4-16  IF Gain Cal ibrat ion Setup

4. Press Cont inue Sof t  Key to run the Channel Cal  port ion of the IF Gain Cal ibrat ion 
Procedure.

5. When the Channel Cal port ion of the IF Gain Cal ibrat ion Procedure is complete, 
ver i fy Cal ibrat ion Complete is displayed in dialog box.   Veri fy the signal t race on 
the Test Set  resembles the signal t race as shown Fig. 4-17.

F ig.  4-17  IF Gain Channel Cal Signal  Trace

6. Press Cont inue Soft  Key to run the Main Cal por t ion of the IF Gain Cal ibrat ion 
Procedure.
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Adapter
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7. When the Main Cal port ion is complete,  ver i fy Cal ibrat ion Complete is displayed in 
dialog box.  Ver i fy the signal t race on the Test Set resembles the signal t race as 
shown in Fig.  4-18.

Fig. 4-18  IF Gain Main Cal  Signal Trace

8. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

IF Gain Cal ibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.3 IF  AMP Cal ibrat ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

1. Select IF AMP on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-19 as needed.

Fig.  4-19  IF AMP Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the Channel Cal port ion of IF AMP Cal ibrat ion 
Procedure.

5. When the Channel Cal port ion is complete, ver i fy Cal ibrat ion Complete is 
displayed in dialog box.  Veri fy s ignal t race on Test Set resembles signal t race 
shown in Fig.  4-20.

Fig. 4-20  IF AMP Channel Cal Signal Trace
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STEP PROCEDURE
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6. Press Cont inue Soft  Key to run Main por t ion of  the IF AMP Cal ibrat ion Procedure.

Fig.  4-21  IF AMP Main Cal Signal Trace

7. When the Main Cal port ion of  IF AMP Cal ibrat ion Procedure is complete,  ver i fy 
Cal ibrat ion Complete is displayed in dialog box.  Ver i fy s ignal t race on Test Set 
resembles signal t race shown in Fig.  4-21.

8. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

IF AMP Calibrat ion Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.4 ANT Port  AMP Gain Calibrat ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

1. Select ANT Port Amp Gain on Cal ibrat ion T i le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-22 as needed.

Fig. 4-22  ANT Port Amp Gain Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the ANT Port  Amp Gain Cal ibrat ion Procedure.

5. When the ANT Port  Amp Gain Cal ibrat ion Procedure is complete, ver i fy 
Cal ibrat ion Complete is displayed in dialog box.  Ver i fy s ignal t races on Test Set 
resemble signal t races shown in Fig.  4-23.

F ig. 4-23  ANT Port Amp Gain Signal Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

ANT Port AMP Gain Cal ibrat ion Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.5 ANT Port  0-30 dB Calibrat ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
4 -  63

STEP PROCEDURE

1. Select ANT Port 0-30 dB on Cal ibrat ion Ti le.   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-24 as needed.

Fig. 4-24  ANT Port 0-30 dB Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the ANT Port  0-30 dB Cal ibrat ion Procedure.

5. When the ANT Port  0-30 dB Cal ibrat ion Procedure is complete,  ver i fy Cal ibrat ion 
Complete is displayed in dialog box.  Veri fy s ignal  t races on Test Set  resemble 
the signal t races shown in Fig.  4-25.

Fig.  4-25  ANT Port  0-30 dB Signal Traces

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

ANT Port 0-30 dB Calibrat ion Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.6 ANT Port  L inearity  Calibration
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STEP PROCEDURE

1. Select ANT Port Linear i ty on Cal ibrat ion Ti le.   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-26 as needed.

Fig.  4-26  ANT Port  Linear i ty Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the ANT Port  Linear i ty Cal ibrat ion Procedure.

5. When the ANT Port  Lineari ty Cal ibrat ion Procedure is complete,  ver i fy Cal ibrat ion 
Complete is displayed in dialog box.  Veri fy s ignal  t race on Test Set  resembles 
signal t race shown in  Fig.  4-27.

F ig. 4-27  ANT Port L inear i ty Signal Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

ANT Port Lineari ty Cal ibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.7 Port  Delta Calibrat ion
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STEP PROCEDURE

1. Select Port  Delta on Cal ibrat ion Ti le .   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-28 as needed.

Fig. 4-28  Por t  Delta Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the Port  Delta Cal ibrat ion Procedure.

5. When the Port  Delta Cal ibrat ion Procedure is complete,  ver i fy Cal ibrat ion 
Complete is displayed in dialog box as shown in Fig.  4-29.

F ig. 4-29  Port  Delta Cal ibrat ion Complete

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

Port  Delta Calibrat ion Procedure is  complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.8 T/R Port 0-40 dB Calibration
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STEP PROCEDURE

1. Select T/R Port 0-40 dB on Cal ibrat ion Ti le .   Press Run Selected Sof t  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-30 as needed.

Fig. 4-30  T/R Port  0-40 dB Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the T/R Port 0-40 dB Cal ibrat ion Procedure.

5. When the T/R Port  0-40 dB Cal ibrat ion Procedure is complete,  ver i fy Cal ibrat ion 
Complete is displayed in dialog box.  Veri fy s ignal  t races on Test Set  resemble 
signal t races shown in  Fig.  4-31.

Fig.  4-31  T/R Port  0-40 dB Signal Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

T/R Port 0  -  40 dB Calibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.9 T/R Port Linearity Calibrat ion
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STEP PROCEDURE

1. Select T/R Port L inear i ty on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure equipment .   Refer to Fig.  4-32 as needed.

Fig. 4-32  T/R Port  Lineari ty Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the T/R Port L inear i ty Cal ibrat ion Procedure.

5. When the T/R Port  L inear i ty Cal ibrat ion Procedure is complete,  ver i fy Cal ibrat ion 
Complete is displayed in dialog box.  Veri fy s ignal  t race on Test Set  resembles 
signal t race shown in  Fig.  4-33.

Fig. 4-33  T/R Port  Lineari ty Signal Trace

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

T/R Port Linearity Calibration Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.10 YIG Sweep Calibration
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STEP PROCEDURE

1. Select YIG Sweep on Cal ibrat ion T i le.   Press Run Selected Soft  Key.

2. Disconnect al l  Test Set connect ions.  Press Cont inue Soft  Key to run the YIG 
Sweep Cal ibrat ion Procedure.

3. When the YIG Sweep Cal ibrat ion Procedure is complete, ver i fy Cal ibrat ion 
Complete is displayed in dialog box as shown in Fig.  4-34.

4. Press Cont inue Sof t  Key.   Wai t  whi le  Test Set  updates date and t ime information.

F ig. 4-34  YIG Sweep Cal ibrat ion Complete

YIG Sweep Cal ibrat ion Procedure is  complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. zero
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4.17.11 Function Generator Cal ibrat ion
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STEP PROCEDURE

1. Select Funct ion Generator  on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key to run the Funct ion Generator 
Cal ibrat ion Procedure.

3. Conf igure Equipment .   Refer to Fig.  4-35 as needed.

4. Press Cont inue Soft  Key to run the Funct ion Generator  Cal ibrat ion Procedure.

Fig . 4-35  Funct ion Generator  Cal ibrat ion Setup

5. When the Funct ion Generator  Cal ibrat ion Procedure is complete, ver i fy 
Cal ibrat ion Complete is displayed in dialog box as shown in Fig.  4-36.

F ig. 4-36  Funct ion Generator Cal ibrat ion Complete

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

Function Generator Calibrat ion Procedure is complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.12 Scope DC Calibration
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STEP PROCEDURE

1. Select Scope DC on Cal ibrat ion T i le.   Press Run Selected Soft  Key.

2. Disconnect al l  equipment from Test  Set Front Panel connectors.   Press Continue 
Sof t  Key.  Bar  graphs wi l l  be d isplayed on the plo t f ie ld dur ing the Cal ibrat ion 
Procedure.

Fig.  4-37  Scope DC Cal ibrat ion Complete

3. When the Scope DC Cal ibrat ion Procedure is complete, ver i fy Cal ibrat ion 
Complete is displayed in dialog box as shown in Fig.  4-37. 

4. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

Scope DC Calibrat ion Procedure is  complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.13 Scope AC Calibration
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STEP PROCEDURE

1. Select Scope AC on Cal ibrat ion Ti le.   Press Run Selected Soft  Key.

2. Fol low screen prompts.  Press Cont inue Soft  Key as needed to advance to next 
screen.

3. Conf igure Equipment .   Refer to Fig.  4-38 as needed.

Fig. 4-38  Scope AC Cal ibrat ion Setup

4. Press Cont inue Soft  Key to run the Scope AC Cal ibrat ion Procedure.

UG27
Connectors

BNC F DBL
Banana Plug

10 kOhm
Load

UG27
Connector



Veri fication/Calibration Procedures

STEP PROCEDURE
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5. When the Scope AC Cal ibrat ion Procedure is complete, ver i fy Cal ibrat ion 
Complete is displayed on screen in d ialog box as shown in F ig.  4-39.

Fig.  4-39  Scope AC Cal ibrat ion Complete

6. Press Cont inue Soft  Key.   Wait  whi le Test Set  updates system date and t ime 
information.

Scope AC Calibrat ion Procedure is  complete.
If  this procedure was performed as part of System Calibration, proceed with next 
Calibrat ion Procedure. 
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4.17.14 TCXO Adjustment Calibration
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STEP PROCEDURE

1. Select TCXO Adjustment on Cal ibrat ion Ti le .   Press Run Selected Sof t  Key.

2. Conf igure equipment .   Refer to Fig.  4-40 as needed.

Fig. 4-40  TCXO Adjust  Cal ibrat ion Setup

3. Connect 10 MHz External  Reference to Frequency Counter  Ext  Ref port .

4. Conf igure Frequency Counter  to  display frequency resolut ion of 0.01 Hz.

5. Press Cont inue Soft  Key.   Press the Select  Key to se lect the DAC Adjust Field .

6. Turn Test  Set Rotary knob unt i l  Frequency Counter  reads 1000.000000 MHz 
(±2.0 Hz).   Press Done Soft  Key to enter  value. 

7. Press Cont inue Soft  Key to return to the main cal ibrat ion menu. 

Fig.  4-41  TCXO Adjust Cal ibrat ion Complete

8. Wait  whi le Test Set updates system date and t ime informat ion.

TCXO Adjustment Calibration Procedure is complete.
If  this procedure was performed as part of  System Cal ibrat ion,  System Cal ibration 
is complete.

GEN 
Connector 
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4.18 CALIBRATION DATA SHEET
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Technician: Date:
Test  Set S/N:

STEP PROCEDURE

4.16,  RF Generator  Cal ibrat ion

4.16.1, PA Detector  Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.16.2, Attenuator  Response Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.16.3, GEN Port  Freq Response Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.16.4, T/R Port Freq Response Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.17,  Receiver Cal ibrat ion

4.17.1, Spl i t ter Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.17.2, IF Gain Cal ibrat ion

Channel  Port ion

Calibrat ion Complete 

Ver i fy s ignal t race 

Main Port ion

Calibrat ion Complete 

Ver i fy s ignal t race 

4.17.3, IF AMP Cal ibrat ion

Channel  Port ion

Calibrat ion Complete 

Ver i fy s ignal t race 

Main Port ion

Calibrat ion Complete 

Ver i fy s ignal t race 

4.17.4, ANT Port AMP Gain Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 
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4 .17,  Receiver Cal ibrat ion  (cont)

4.17.5, ANT Port  0-30 dB Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.17.6, ANT Port  Linear i ty Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.17.7, Port  Delta Cal ibrat ion

Cal ibrat ion Complete 

4.17.8, T/R Port 0-40 dB Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.17.9, T/R Port L inear i ty Cal ibrat ion

Cal ibrat ion Complete 

Ver i fy s ignal t race 

4.17.10, YIG Sweep Cal ibrat ion

Cal ibrat ion Complete 

Miscel laneous Procedures

4.17.11, Funct ion Generator  Cal ibrat ion

Cal ibrat ion Complete 

4.17.12, Scope DC Cal ibrat ion

Cal ibrat ion Complete 

4.17.13, Scope AC Cal ibrat ion

Cal ibrat ion Complete 

4.17.14, TCXO Adjustment Cal ibrat ion

1000.000000 MHz (±2.0 Hz) 
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The 3900 Ser ies Cal ibrat ion Kit  (Aerof lex PN 63934) contains the fol lowing i tems:

Part  Number Description Qty Item
20339 UG27A Connector 3

23758 F BNC/M TNC Connector  Adapter 1

23764 BNC F/DBL Banana Plug 
Connector Adapter

1

23765 N M/N M Connector  Adapter 1

23766 M TNC/M N Connector Adapter 1

23766 F N/F TNC Connector Adapter 1

23768 M TNC/F N Connector  Adapter 1

38209 10 dB, 5 W, N, 12.4 GHz 
Attenuator

2

56427 Power Spl i t ter,  Type N, Broadband 1

58525 Terminat ion,  50 Ω,  N M 1

58526 Terminat ion,  10 k Ω,  BNC M 1

59762 Fi l ter ,  Tubular  BP, 610 MHz, 3  dB 1

62375 50 Ω,  N M/TNC M Cable 1



Veri fication/Calibration Procedures

63339 58S, S M BNC/S M BNC Cable 2
Part  Number Description Qty Item
Subject  to  Export  Control ,  see Cover Page for  detai ls .
4 -  77

63352 1601 Radio Cable 1
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Chapter 5 -  Remove/Instal l  Procedures

5.1 GENERAL

This chapter  contains instruct ions for removing and instal l ing Test Set assembl ies.   The 
instruct ions provided are for removal  and replacement of  each assembly.   Prerequisi te 
and fol low-up inst ruct ions are ident i f ied as needed.

Remove/Instal l  procedures are grouped as fol lows:

• Common Procedures apply to al l  3900 models.

• 3901/3902 Procedures apply only to these models.

• 3920/3920B Procedures apply only to these models.

5.2 SAFETY PRECAUTIONS

Disconnect Test Set f rom AC Power Source before ini t ia t ing any procedure.

5.3 ESD PRECAUTIONS

Due to var ia t ions in hardware conf igurat ion, actual  cable color and 
assembly appearance may vary f rom the p ictures provided in th is 
chapter.

DANGEROUS VOLTAGES ARE PRESENT WHEN CASE ASSEMBLY 
IS REMOVED WHEN POWER IS PRESENT.

THE TEST SET CONTAINS PARTS SENSITIVE TO DAMAGE BY 
ELECTROSTATIC DISCHARGE (ESD).  ALL PERSONNEL 
PERFORMING DISASSEMBLY/REASSEMBLY PROCEDURES 
SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD PRACTICES 
AND/OR BE ESD CERTIFIED.

NOTE

WARNING

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION
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5.4 TOOL REQUIREMENTS
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The fol lowing tools are required to perform remove and instal l  procedures:

5.5 PRELIMINARY PROCEDURES

Aerof lex recommends that the Test Set ’s internal  Cal ibrat ion Fi les be saved to a USB 
device pr ior  to servic ing the uni t .   Cal ibrat ion Fi les can then be restored after service is 
completed.  Refer to sect ion t i t led Saving Cal ibrat ion Fi les in Chapter  4 for Save and 
Restore Cal ibrat ion Fi les procedure.

TOOL SIZE

WRENCH, OPEN END 5/16”

CHANNEL LOCK PLIERS SMALL

RATCHET/SOCKET 3/16”   1/4”

RATCHET/DEEP SOCKET 9/16”   3/4”

6”  & 10”  SCREWDRIVER CROSS RECESSED
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5.6 REMOVE/INSTALL PROCEDURES
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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5.6.1 Common Procedures

5.6.2 3901/3902 Procedures

5.6.3 3920/3920B Procedures

Assembly Remove Procedure Instal l  Procedure

Attenuator Assembly 5 -  10 5 - 11

Backplane PCB Assembly 5 -  59 5 - 61

CAI PCB Assembly 5 -  14 5 - 15

Case Assembly 5 - 4 5 -  6

CPU Adapter  PCB Assembly 5 -  16 5 - 18

CPU Adapter  PCB Assembly Battery 5 -  20 5 - 20

DAM Carr ier PCB Assembly 5 -  12 5 - 13

Fan Assembly 5 -  31 5 - 32

Handle Assembly 5 - 8 5 -  9

Inver ter  Supply PCB Assembly 5 -  49 5 - 53

LED Backl ight  Driver 5 -  52 5 - 53

Keypad Assembly 5 -  48 5 - 48

LCD Assembly 5 -  38 5 - 39

LCD Lens 5 -  41 5 - 42

Power Supply Assembly 5 -  33 5 - 35

Power Terminat ion Assembly 5 -  55 5 - 57

Rear Panel Assembly 5 -  21 5 - 24

Rear Panel PCB Assembly 5 -  28 5 - 28

Rear Panel Audio I /O PCB Assembly 5 -  29 5 - 30

Speaker Wire Harness Assembly 5 -  37 5 - 37

Assembly Remove Procedure Instal l  Procedure

Disk I /O PCB Assembly 5 -  74 5 - 75

Floppy Dr ive Assembly 5 -  84 5 - 85

Front Panel Assembly 5 -  76 5 - 78

Front Panel Dig i tal  Interface PCB 
Assembly

5 -  80 5 - 82

Generator Assembly 5 -  86 5 - 89

IF/Video PCB Assembly 5 -  95 5 - 97

Receiver Assembly 5 -  91 5 - 93

Assembly Remove Procedure Instal l  Procedure

Disk I /O PCB Assembly 5 -  98 5 - 99

Dig i tal  Mult imeter Assembly 5 -  107 5 -  108

Front Panel Assembly 5 -  100 5 -  102

Front Panel Dig i tal  Interface PCB 
Assembly

5 -  104 5 -  106

Generator Assembly 5 -  86 5 - 89

IF/Video PCB Assembly 5 -  95 5 - 97

Receiver Assembly 5 -  91 5 - 93
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USB Cable 5 - 109 5 -  110
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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5.7 COMMON PROCEDURES

The fol lowing procedures apply to a l l  3900 models.  

5.7.1 Case Assembly

5.7.1.A Remove Case Assembly

5.7.1.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.1.A.2 Prel iminary Procedures

None.

STEP PROCEDURE

1. Disconnect external  power source and al l  external  cables from Test Set.

2. Remove nine screws secur ing Chassis Rear Panel to Chassis Assembly.

3. Stand Test Set on end with Front  Panel s ide down.

4. Remove outside screws from each Rear Panel corner  bumper ( tota l  of  eight  
screws).

5. Remove Chassis Rear Panel f rom Chassis Assembly.

DANGEROUS VOLTAGES ARE PRESENT WHEN CASE ASSEMBLY 
IS REMOVED WHEN POWER IS PRESENT.

Use care when removing Chassis Rear Panel to avoid damaging 
internal  f ingerstock.

WARNING

NOTE
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STEP PROCEDURE
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6. Loosen outside screw at each corner of  Front  Panel corner  bumper.

7. Grasp both Handle Grips and pul l  up to sl ide Case Assembly from Chassis 
Assembly.
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5.7.1.B Install  Case Assembly
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

1. Stand Chassis Assembly on end with disp lay face down.

2. Hold Case Assembly so air  vent on bot tom of Case Assembly is al igned wi th the 
air  vent on the bottom of the Chassis Assembly.   S l ide Case Assembly down over  
Chassis Assembly.

Bot tom Air  Vents

PC Board Retainer  Cl ips

3. Al ign edge of Case Assembly to obtain t ight f i t  wi th  Front Panel  Assembly.

4. Instal l  Chassis Rear Panel on Chassis Assembly.

Use care when sl id ing Case Assembly over Chassis Assembly to 
avoid pinching cables or catching the black PC Board retainers on 
internal  assembl ies.

Use care when instal l ing Chassis Rear Panel  to avoid damaging 
internal  f ingerstock.

NOTE

NOTE
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STEP PROCEDURE
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5. Tighten outside screw of  each Chassis Rear Panel corner  bumper ( total  of  eight 
screws).   Torque screws to  8 in/ lbs.

6. Instal l  n ine screws securing Chassis Rear Panel  to Chassis Assembly.   Torque 
screws to  8 in/ lbs.

7. Tighten outside screw at  each corner  of  Front Panel  corner bumper.   Torque 
screws to  8 in/ lbs.

5.7.1.B.1 Fol low-up Procedures:

None.
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5.7 .2 Handle Assembly
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5.7.2.A Remove Handle Assembly

5.7.2.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.2.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Reach inside Case Assembly and squeeze together  ends of Secur ing Cl ip and 
remove Ci rcular  Spacer.   Repeat  procedure on other s ide.

2. Squeeze together ends of  Securing Cl ip on inside of Case Assembly.   Grasp and 
pul l  on outside of Securing Cl ip to remove Securing Cl ip f rom Handle Assembly.   
Repeat procedure on other side.

3. Grasp both Handle Grips and pul l  away from sides of Case Assembly to remove 
Handle Assembly f rom Case Assembly.
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5.7.2.B Install  Handle Assembly
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STEP PROCEDURE

1. Stand Case Assembly on end with f ront  edge facing down.

2. Grasp each side of Handle Assembly and posi t ion Handle Grips on each side of 
Case Assembly.

3. Pul l  out  on Handle Grips to al ign notches on Handle Grips with holes in s ides of  
Case Assembly.

4. Al ign notches on Handle Assembly with  holes in each side of Case Assembly.   
Release Handle Grips to secure Handle Assembly to  Case Assembly.

5. Inser t  Secur ing Cl ip into Handle Grip.   Squeeze together ends of Secur ing Cl ip  
and place Circu lar Spacer around ends of Securing Cl ip.   Repeat procedure on 
other Handle Grip.

–OR-

6. Reach inside Case Assembly and al ign Circular Spacer with ends of Secur ing Cl ip 
before insert ing Securing Cl ip into Handle Gr ip.   Inser t  Securing Cl ip into Handle 
Grip,  guiding ends of Secur ing Cl ip  through Circular  Spacer.

5.7.2.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

Al ign Circular  Spacer Insert  Secur ing Cl ip
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5.7.3.A Remove Attenuator Assembly

5.7.3.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.3.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Disconnect r ibbon cable from At tenuator  Assembly.

2. Disconnect coaxial  cable f rom each end of Attenuator Assembly.

3. Remove two screws securing At tenuator  Assembly to Generator Assembly.

4. Remove At tenuator  Assembly from Generator  Assembly.
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5.7.3.B Install  Attenuator Assembly
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STEP PROCEDURE

1. Place At tenuator  Assembly on Generator Assembly.

2. Instal l  two screws to secure Attenuator Assembly to Generator Assembly.   Torque 
screws to  8 in/ lbs.

3. At tach coaxial  cables to  each end of Attenuator  Assembly.   Torque to 8 in/ lbs.

4. Connect r ibbon cable to Attenuator Assembly.

5.7.3.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.7 .4 DAM Carrier PCB Assembly
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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5.7.4.A Remove DAM Carrier  PCB Assembly

5.7.4.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.4.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Reposit ion cable connect ing IF/Video PCB Assembly and Rear Panel PCB 
Assembly to remove DAM Carr ier PCB Assembly.

2. Disconnect two coaxial  cables from DAM Carr ier PCB Assembly.

3. Li f t  up on card ejectors and remove DAM Carr ier PCB Assembly f rom Card Cage 
Assembly.

DAM Carr ier PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when removing DAM Carr ier  PCB Assembly to 
avoid damaging connector pins.

NOTE
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5.7.4.B Install  DAM Carrier  PCB Assembly
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

1. Inser t  DAM Carr ier PCB Assembly securely into Card Cage Assembly.

2. Press card ejectors down to secure DAM Carr ier PCB Assembly in Card Cage 
Assembly.

3. Connect coaxial  cables to DAM Carr ier  PCB Assembly as shown below.

5.7.4.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

DAM Carr ier PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when instal l ing DAM Carr ier  PCB Assembly to 
avoid damaging connector pins.

NOTE
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5.7 .5 CAI PCB Assembly
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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5.7.5.A Remove CAI PCB Assembly

5.7.5.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.5.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Reposit ion coaxial  cable connect ing IF Video PCB Assembly and Rear Panel PCB 
Assembly to remove CAI PCB Assembly.

2. Li f t  up on card ejectors and remove CAI PCB Assembly from Card Cage 
Assembly.

CAI PCB Assembly connects direct ly into  Backplane PCB Assembly.   
Use care when removing CAI  PCB Assembly to avoid damaging 
connector pins.

NOTE
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5.7.5.B Install  CAI PCB Assembly
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STEP PROCEDURE

1. Inser t  CAI  PCB Assembly secure ly into Card Cage Assembly.

2. Press card ejectors down to secure CAI PCB Assembly in Card Cage Assembly.

5.7.5.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

CAI PCB Assembly connects direct ly into  Backplane PCB Assembly.   
Use care when instal l ing CAI PCB Assembly to avoid damaging 
connector pins.

NOTE
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5.7 .6 CPU Adapter PCB Assembly
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5.7.6.A Remove CPU Adapter PCB Assembly

5.7.6.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.6.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Disconnect r ibbon cable and wire harness f rom CPU Adapter PCB Assembly.

2. Remove four screws securing CPU Adapter  PCB Assembly to s ide of  Chassis 
Assembly.

This step appl ies to the fol lowing: 3901 models with  SN 298001115 
and higher ,  3902 models with SN 297001117 and higher,  and al l  
3920 models.
Field  serviced uni ts with replaced CPU Adapter  PCB Assembl ies 
wi th PN 65681 or 65690.

NOTE
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STEP PROCEDURE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
5 -  17

3. Li f t  up on card ejectors and remove CPU Adapter PCB Assembly from Card Cage 
Assembly.  

CPU Adapter  PCB Assembly connects  direct ly into Backplane PCB 
Assembly.   Use care when removing CPU Adapter  PCB Assembly to 
avoid damaging connector pins.

NOTE
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5.7.6.B Install  CPU Adapter PCB Assembly
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5.7.6.B.1 Prel iminary Procedure

I f  replacing CPU Adapter PCB Assembly,  remove protect ive f i lm f rom Disk I /O PCB 
Assembly connector before instal l ing assembly.

STEP PROCEDURE

1. Inser t  CPU Adapter PCB Assembly securely into Card Cage Assembly.

2. Press card ejectors down to secure CPU Adapter  PCB Assembly in Card Cage 
Assembly.

3. Instal l  four screws secur ing CPU Adapter PCB Assembly to  side of Chassis 
Assembly.   Torque screws to 6 in/ lbs.

CPU Adapter  PCB Assembly connects  direct ly into Backplane PCB 
Assembly.   Use care when instal l ing CPU Adapter  PCB Assembly to 
avoid damaging connector pins.

This step appl ies to the fol lowing: 3901 models with  SN 298001115 
and higher ,  3902 models with SN 297001117 and higher,  and al l  
3920 models.
Field  serviced uni ts with replaced CPU Adapter  PCB Assembl ies 
wi th PN 7010-4437-200.

NOTE

NOTE
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4. Connect r ibbon cable from Front Panel  Assembly to CPU Adapter PCB Assembly.

5. Connect wire harness from Front Panel Assembly to CPU Adapter PCB Assembly.

5.7.6.B.2 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.7 .7 CPU Adapter PCB Assembly Battery
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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5.7.7.A Remove CPU Adapter PCB Assembly Battery

5.7.7.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.7.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove CPU Adapter  PCB Assembly (5 -  16).

STEP PROCEDURE

1. Pul l  back on white cl ips and remove bat tery from housing bracket.

5.7.7.B Install  CPU Adapter PCB Assembly Battery

STEP PROCEDURE

1. Instal l  battery into housing bracket.

2. Press down to secure battery in housing bracket.  

5.7.7.B.1 Fol low-up Procedures:

Instal l  CPU Adapter PCB Assembly (5  - 18).

Instal l  Case Assembly (5 -  6) .

DO NOT USE A METAL OBJECT TO REMOVE BATTERY FROM 
HOUSING BRACKET: THIS MAY CAUSE A SHORT BETWEEN THE 
POSITIVE AND NEGATIVE TERMINALS WHICH MAY CAUSE THE 
BATTERY TO EXPLODE.

WARNING
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5.7 .8 Rear Panel Assembly
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5.7.8.A Remove Rear Panel Assembly

5.7.8.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.8.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Disconnect coaxial  cable f rom Rear Panel PCB Assembly.

2. Remove nut  and washer f rom four  connectors on Rear Panel Assembly.

3. Remove two screws securing Aux IF Input Connector to Rear Panel Assembly.
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STEP PROCEDURE
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4. Remove two nuts secur ing Rear Panel Assembly to Rear Panel Audio I /O PCB 
Assembly.   Use care when removing nuts to avoid breakage.

5. Remove 6 shel l  nuts secur ing Rear Panel Assembly at three connectors.

6. Remove four screws at each corner of  AC Power Switch.
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7. Remove two screws from each side of  Chassis Assembly.

8. Remove Rear Panel  Assembly from Chassis Assembly.   Disconnect two wi re 
harnesses from Rear Panel PCB Assembly.

9. Disconnect r ibbon cable from Backplane PCB Assembly.

10. Remove Rear Panel  Assembly from Chassis Assembly.
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5.7.8.B Install  Rear Panel Assembly
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STEP PROCEDURE

1. Posit ion Rear Panel Assembly to connect cables to  Rear Panel  PCB Assembly.

2. Connect r ibbon cable from Rear Panel  Assembly to Backplane PCB Assembly.

3. Connect wire harnesses f rom fans on Rear Panel Assembly to Rear Panel PCB 
Assembly.

4. Instal l  Rear Panel Assembly in Chassis Assembly.
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5. Instal l  four screws secur ing Rear Panel Assembly at  AC Power Swi tch.  Torque 
screws to  6 in/ lbs.

6. Instal l  s ix shel l  nuts secur ing Rear Panel Assembly at  three connectors.   P lace 
Loct i te on each screw before instal l ing.  Torque screws to 4 in/ lbs.

7. Instal l  two nuts securing Rear Panel Assembly to Rear Panel Audio I /O PCB 
Assembly.   Torque nuts to 6 in/ lbs.
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8. Instal l  nut and washer on four connectors on Rear Panel Assembly.   Torque nut  to 
40 in/ lbs.

9. Instal l  two screws secur ing Chassis Rear Panel a t Aux IF Input Connector.   
Torque screws to 4 in/ lbs.

10. Instal l  two screws on each side of Chassis Assembly.   Torque screws to 6 in/ lbs.
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11. At tach coaxial  cable connect ing IF/Video PCB Assembly and Rear Panel PCB 
Assembly.

5.7.8.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.7.9.A Remove Rear Panel PCB Assembly

5.7.9.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.9.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Rear Panel  Assembly (5 -  21).

STEP PROCEDURE

1. Remove Rear Panel  PCB Assembly from Backplane PCB Assembly connector.

5.7.9.B Install  Rear Panel PCB Assembly

STEP PROCEDURE

1. Connect Rear Panel PCB Assembly to Backplane PCB Assembly connector .

5.7.9.B.1 Fol low-up Procedures:

Instal l  Rear Panel Assembly (5 -  24) .

Instal l  Case Assembly (5 -  6) .

Rear Panel PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when removing Rear Panel PCB Assembly to 
avoid damaging connector pins.

NOTE
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5.7.10.A Remove Rear Panel Audio I /O PCB Assembly

5.7.10.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.10.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Rear Panel  Assembly (5 -  21).

Remove Rear Panel  PCB Assembly (5 -  28).

STEP PROCEDURE

1. Remove Rear Panel  Audio I /O PCB Assembly from Rear Panel PCB Assembly.

Rear Panel Audio I /O Assembly connects direct ly in to Rear Panel 
PCB Assembly connector .   Use care when removing Rear Panel 
Audio I /O PCB Assembly to avoid damaging connector  pins.

NOTE
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STEP PROCEDURE

1. Instal l  Rear Panel Audio I /O PCB Assembly on Rear Panel PCB Assembly at  
connector inter face.

5.7.10.B.1 Fol low-up Procedures:

Instal l  Rear Panel PCB Assembly (5  - 28).

Instal l  Rear Panel Assembly (5 -  24) .

Instal l  Case Assembly (5 -  6) .

Rear Panel Audio I /O Assembly connects direct ly in to Rear Panel 
PCB Assembly connector .   Use care when instal l ing Rear Panel  
Audio I /O PCB Assembly to avoid damaging connector  pins.

NOTE
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5.7.11.A Remove Fan Assembly

5.7.11.A.1 Description

This procedure covers: Remove.  Insta l l .  Procedure appl ies to both Fan Assembl ies.

5.7.11.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Rear Panel  Assembly (5 -  21).

STEP PROCEDURE

1. Cut plast ic fastener  secur ing fan wire harness to Rear Panel Assembly and 
remove wi res f rom securing cl ip.

2. Remove four screws securing Fan Assembly to Rear Panel Assembly

3. Remove Fan Assembly from Rear Panel  Assembly.
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5.7.11.B Install  Fan Assembly
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STEP PROCEDURE

1. Instal l  Fan Assembly in Rear Panel Assembly.

2. Instal l  four  screws secur ing Fan Assembly to Rear Panel Assembly.   T ighten unt i l  
b inding is fel t .   Over  t ightening may crack Fan Assembly.

3. Inser t  Fan Assembly wire  harness in securing cl ip and replace plast ic fastener .

5.7.11.B.1 Fol low-up Procedures:

Instal l  Rear Panel Assembly (5 -  24) .

Instal l  Case Assembly (5 -  6) .
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5.7.12.A Remove Power Supply Assembly

5.7.12.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.12.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

Remove Disk I /O Assembly (5 -  74/5 -  98) .

STEP PROCEDURE

1. Remove two screws securing Fan Shroud Bracket to Power Supply Assembly.   
Remove Fan Shroud Bracket and Fan Shroud Cover f rom Power Supply Assembly.

2. Remove Fan Shroud Cover f rom Fan Shroud Bracket.

3. Ful ly loosen capt ive screw secur ing Power Supply Assembly to Chassis Assembly.

4. Remove two screws securing Rear Panel Assembly to Chassis Assembly.

Fan Shroud
Cover

Fan Shroud
Bracket
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5. Remove four screws securing Power Supply Assembly to Rear Panel Assembly.

6. Remove six shel l  nuts secur ing Rear Panel Assembly to Chassis Assembly at  
three connectors.

7. Separate side of Chassis Assembly from Rear Panel Assembly to a l low room to 
grasp Power Supply Assembly.   Grasp Power Supply Assembly and pul l  to  remove 
Power Supply f rom Chassis Assembly.

Do not  pul l  on wire handle to  remove Power Supply Assembly.  Rock 
Power Supply Assembly back and forth in Card Cage Assembly to 
remove.
Power Supply Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when removing Power Supply Assembly to 
avoid damaging connector pins.

NOTE
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5.7.12.B.1 Prel iminary Procedure

Replace 1/2 in .  double-sided, VHB, adhesive tape on Fan Shroud Bracket .

STEP PROCEDURE

1. Inser t  Fan Shroud Bracket  on Power Supply Assembly.   Instal l  two screws 
securing Fan Shroud Bracket to Power Supply Assembly.   Torque screws to 
6 in / lbs.

2. Inser t  Power Supply Assembly in Chassis Assembly.   A l ign Power Supply 
Assembly with Backplane PCB Assembly connector  and press down f i rmly to 
ensure proper  connect ion with  Backplane PCB Assembly.

3. Tighten capt ive screw secur ing Power Supply Assembly to Chassis Assembly.   
Torque screw to 6 in/ lbs.

4. Instal l  two screws secur ing Rear Panel Assembly to Chassis Assembly.   Torque 
screws to  6 in/ lbs.

Power Supply Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when instal l ing Power Supply Assembly to 
avoid damaging connector pins.

NOTE
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5. Instal l  s ix shel l  nuts securing Rear Panel Assembly to  Chassis Assembly at  three 
connectors.   P lace Lock Tight  on screws before instal l ing.  Torque screws to 
4 in / lbs.

6. Instal l  four screws secur ing Power Supply Assembly to Rear Panel Assembly.   
Torque screws to 6 in/ lbs.

7. At tach Fan Shroud Cover to Fan Shroud Bracket .

5.7.12.B.2 Fol low-up Procedures:

Instal l  Disk I /O PCB Assembly (5 -  74/5 -  75) .

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .

Instal l  Case Assembly (5 -  6) .

Fan Shroud
Cover

Fan Shroud
Bracket
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5.7.13.A Remove Speaker Wire Harness Assembly

5.7.13.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.13.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Disk I /O Assembly (5 -  74/5 -  98) .

Remove Power Supply Assembly (5 -  33) .

STEP PROCEDURE

1. Remove four screws securing Speaker Wire Harness Assembly to Chassis 
Assembly.

2. Remove Speaker Wire Harness Assembly from Chassis Assembly.

5.7.13.B Install  Speaker Wire Harness Assembly

STEP PROCEDURE

1. Instal l  Speaker Wire Harness Assembly in Chassis Assembly.

2. Instal l  four screws to secure Speaker Wire Harness Assembly to Chassis 
Assembly.   Torque screws to 6 in/ lbs.

5.7.13.B.1 Fol low-up Procedures:

Instal l  Power Supply Assembly (5 -  35) .

Instal l  Disk I /O PCB Assembly (5 -  74/5 -  75) .

Instal l  Case Assembly (5 -  6) .
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5.7.14.A Remove LCD Assembly

5.7.14.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.14.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

STEP PROCEDURE

1. Remove four screws securing LCD Lens to Front Panel Assembly.

2. Remove LCD Lens f rom LCD Assembly.   Avoid placing tension on connect ing 
cables.   Disconnect  LCD Assembly cables f rom Inverter PCB Assembly.

3. Remove four standof f  pins securing LCD Assembly to Front Panel Assembly.   
Remove LCD Assembly from Front Panel Assembly.

4. Remove r ibbon cable f rom LCD Assembly i f  replacing LCD Assembly.
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5.7.14.B.1 Prel iminary Procedure ( i f  replacing LCD Display):

Remove protect ive f i lm from front of  new LCD Display.

Set  LCD Assembly screen adjustment switches to match the conf igurat ion of  the switches 
on the LCD Assembly being rep laced.  I f  the old LCD Assembly is not avai lable , contact 
Aerof lex Customer Service.  Please have the CPU Adapter  PCB Assembly removed from 
unit  and avai lable when contact ing customer service.

STEP PROCEDURE

1. Place LCD Assembly with display side down on Front Panel Assembly.  Instal l  four 
standoff  pins secur ing LCD Assembly to Front Panel Assembly.   Torque standoff  
pins to 2 in/ lbs.

2. Connect r ibbon cable secure ly to LCD Assembly.
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3. Connect cables f rom LCD Assembly securely to  Inver ter  PCB Assembly.

4. Instal l   LCD Lens on LCD Assembly.   Insta l l  four screws securing LCD Lens to 
LCD Assembly.   Torque screws to 2 in/ lbs.

5.7.14.B.2 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .
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5.7.15.A Remove LCD Lens

5.7.15.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.15.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

Remove LCD Assembly (5 -  38) .

STEP PROCEDURE

1. Remove screws secur ing LCD Bracket  to Front Panel Assembly ( to tal  o f  22 
screws).

2. Remove LCD Bracket f rom Front  Panel Assembly.

3. Remove LCD Lens f rom Front  Panel Assembly.
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5.7.15.B.1 Prel iminary Procedures

Avoid touching sur face of  LCD Lens pr ior to insta l lat ion.  I f  necessary, LCD Lens may be 
cleaned wi th deionized water and a l int  f ree clo th.

STEP PROCEDURE

1. Instal l  LCD Lens in Front Panel Assembly with raised surface facing out.   Internal  
edge of the LCD Lens should be smooth as shown below.

2. Instal l  LCD Bracket to secure LCD Lens to Front Panel Assembly.  Veri fy LCD 
Lens is centered in i ts f rame when instal l ing LCD Bracket.

VERIFY LCD LENS IS CORRECTLY INSTALLED BEFORE 
PROCEEDING.  INSTALLING THE LCD BRACKET WHEN THE LCD 
LENS IS INSTALLED “BACKWARDS”,  MAY RESULT IN DAMAGE TO 
THE TEST SET.

CAUTION
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3. Instal l  screws secur ing LCD Bracket to Front  Panel Assembly (to tal  of  22 screws).   
Torque screws to 8 in/ lbs.

5.7.15.B.2 Fol low-up Procedures:

Instal l  LCD Assembly (5 -  39).

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .

Instal l  Case Assembly (5 -  6) .
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5.7.16.A Remove Front Panel PCB Assembly

5.7.16.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.16.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

STEP PROCEDURE

1. Remove Rotary Contro l  Knob f rom Front  Panel Assembly.  Pul l  to  remove.

2. Place Front Panel  Assembly wi th display side down on work sur face.   Remove 
four  screws securing LCD Lens to  Front Panel  Assembly.

3. Remove LCD Lens and place f lat  on work sur face.   Avoid placing tension on 
connect ing cables.
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4. Remove four standof f  pins securing LCD Assembly to Front Panel Assembly.

5. Move LCD Assembly to access Front Panel PCB Assembly.

6. Remove nine screws secur ing Front Panel PCB Assembly to Front Panel 
Assembly.

7. Remove Front Panel  PCB Assembly from Front Panel Assembly.



Remove/Instal l  Procedures

5.7.16.B Install  Front Panel PCB Assembly
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STEP PROCEDURE

1. Place Front Panel  PCB Assembly on Front  Panel Assembly.

2. Instal l  n ine screws securing Front Panel PCB Assembly to  Front Panel Assembly.  
Torque screws to 6 in/ lbs.

3. Reposit ion LCD Assembly.   Instal l  four  standoff  pins securing LCD Assembly to 
Front Panel Assembly.   Torque standoff  pins to 2 in/ lbs.

4. Instal l  LCD Lens on LCD Assembly.   Insta l l  four  screws secur ing LCD Lens to LCD 
Assembly.   Torque screws to 2 in/ lbs (32 in oz) .
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5. Instal l  Rotary Control  Knob on Front Panel Assembly.

5.7.16.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .
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5.7.17.A Remove Keypad Assembly

5.7.17.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.17.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

Remove Front Panel  PCB Assembly (5 -  80/5 -  104).

STEP PROCEDURE

1. Remove Keypad Assembly f rom Front  Panel Assembly.

5.7.17.B Install  Keypad Assembly

STEP PROCEDURE

1. Instal l  Keypad Assembly on Front Panel Assembly.   Ver i fy keypads are correct ly 
posi t ioned in Front Panel openings.

5.7.17.B.1 Fol low-up Procedures:

Instal l  Front  Panel PCB Assembly (5  - 82/5 -  106).

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .

Case Assembly (5 -  6).
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5.7.18.A Remove Inverter Supply PCB Assembly

5.7.18.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.18.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

STEP PROCEDURE

1. Remove four screws securing Display Shield  to Front Panel Assembly.

2. Remove two nuts secur ing Inver ter Supply PCB Assembly to Display Shield.

3. Remove Inverter Supply PCB Assembly and black spacer  bar f rom Display Shield.   
Avoid placing tension on connect ing cables. 
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4. Disconnect W2 Wire Harness from Inverter Supply PCB Assembly.

5. Disconnect wire harnesses from ends of  Inverter Supply PCB Assembly.
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The Inver ter  Supply PCB Assembly is obsolete and has been replaced by the LED 
Backl ight Driver.   Refer  to  7.3.4, Front Panel Assy (3920/3920B) for replacement parts 
l ist .

5.7.18.B.1 Prel iminary Procedures

STEP PROCEDURE

1. Tr im Inver ter  Insu lator  to  3” in length.

2. Center  Inver ter  Insulator  between holes in Display Shield.

3. Remove adhesive backing and apply Inver ter Insulator to Display Shield.

4. Cut plast ic fastener  secur ing W2 Wire Harness, #64985,  to Disp lay Shield.   
Remove W2 Wire Harness,  #64985 from Display Shield .

5. Inser t  new W2 Wire Harness, #90853,  through opening in Disp lay Shield.

6. Proceed to 5.7.19.B,  Instal l  LED Backl ight Dr iver.
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5.7.19.A Remove LED Backlight Driver

5.7.19.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.19.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

STEP PROCEDURE

1. Remove four screws securing Display Shield  to Front Panel Assembly.

2. Remove Display Shield from Front Panel  Assembly.   Avoid placing tension on 
connect ing cables.

3. Disconnect wire harnesses from LED Backl ight Dr iver J1, J2 and J3 Connectors.

4. Remove two nuts secur ing LED Backl ight Dr iver to Display Shield.

5. Remove LED Backl ight Driver  f rom Display Shield.

6. Remove nylon spacers and nylon screws from LED Backl ight  Driver .
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STEP PROCEDURE

1. Inser t  two nylon screws through holes in LED Backl ight Driver.   Secure screws 
wi th nylon spacers.  Tighten spacers unt i l  tension is fel t .

2. Connect two wi re harnesses from LCD Assembly to LED Backl ight Driver J2 and 
J3 Connectors.

3. Al ign LED Backl ight Driver nylon screws with holes in Display Shield.   Instal l  LED 
Backl ight Dr iver on Display Shield .

DO NOT OVER TIGHTEN NYLON SPACERS OR NYLON SCREWS 
MAY BREAK.

Nylon
Screws

Nylon
Spacer

Nylon
Spacer
Nylon

Screws

CAUTION

J1

J2
J3
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4. Instal l  two nuts to secure LED Backl ight Dr iver to Display Shield.   T ighten nuts to 
32 in/oz.

5. Connect W2 Wire Harness to  LED Backl ight  Driver  J1 Connector.

6. Secure W2 Wire Harness to Disp lay Shield with plast ic fastener .

7. Adjust tension on W2 Wire Harness and ensure i t  is properly connected to LED 
Backl ight Dr iver.

8. Instal l  Display Shield on LCD Assembly.   Instal l  four screws secur ing Display 
Shield to LCD Assembly.   Torque screws to  2 in/ lbs.

5.7.19.B.1 Fol low-up Procedures:

Case Assembly (5 -  6).

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .
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5.7.20.A Remove Power Termination Assembly

5.7.20.A.1 Description

This procedure covers: Remove.  Insta l l .

5.7.20.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76/5 -  100).

STEP PROCEDURE

1. Remove four screws securing Power Terminat ion Assembly to bot tom of  Chassis 
Assembly.

2. Remove two screws securing fan shroud bracket and cover to Power Supply 
Assembly.

3. Remove fan shroud bracket and cover f rom Power Terminat ion Assembly.
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4. Disconnect two coaxial  cables from back of  Power Terminat ion Assembly.

5. Pul l  Power Terminat ion Assembly away f rom Chassis Assembly to disconnect 
f rom Backplane PCB Assembly connector .

6. Remove Power Terminat ion Assembly f rom Chassis Assembly.

Power Terminat ion Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when removing Power Terminat ion Assembly to 
avoid damaging connector pins.

NOTE
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STEP PROCEDURE

1. Inser t  Power Terminat ion Assembly in Chassis Assembly to al ign with Backplane 
PCB Assembly connector.   Al low room to connect coaxial  cables to back of Power 
Terminat ion Assembly.

2. Connect two coaxial  cables to Power Terminat ion Assembly.  

3. Instal l  Power Terminat ion Assembly securely into Chassis Assembly.

4. Instal l  four screws secur ing Power Terminat ion Assembly to bottom of Chassis 
Assembly.   Torque screws to 6 in/ lbs.

Power Terminat ion Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when instal l ing Power Terminat ion Assembly to 
avoid damaging connector pins.

NOTE
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5. Instal l  fan shroud and bracket over Power Terminat ion Assembly.   Instal l  two 
screws secur ing fan shroud and bracket  to Power Supply Assembly.   Torque 
screws to  6 in/ lbs.

5.7.20.B.1 Fol low-up Procedures:

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .

Case Assembly (5 -  6).
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5.7.21.A Remove Backplane PCB Assembly

5.7.21.A.1 Prel iminary Procedures:

Remove Case Assembly (5  - 4).

Remove At tenuator  Assembly (5 -  10).

Remove Generator  Assembly (5 -  63/5 -  86).

Remove Receiver Assembly (5 -  67/5 -  91) .

Remove IF/Video PCB Assembly (5  - 72/5 -  95).

Remove DAM Carr ier  PCB Assembly (5 -  12).

Remove CAI PCB Assembly (5 -  14) .

Remove CPU Adapter  PCB Assembly (5 -  16).

Remove Disk I /O Assembly (5 -  74/5 -  99) .

Remove Floppy Disk Assembly (5 -  84) (3901/3902).

Remove DMM Assembly ((5  -  107)  (3920).

Remove Power Terminat ion Assembly (5 -  55) .

Remove Power Supply Assembly (5 -  33) .

Remove Front Panel  Assembly (5 -  76/5 -  100).

Remove Front Panel  Digi tal  PCB Assembly(5 -  80/5 -  104) .

Remove Rear Panel  Assembly (5 -  21).

Remove Rear Panel  PCB Assembly (5 -  28).

STEP PROCEDURE

1. Remove four screws securing Card Cage Assembly to s ide of Chassis Assembly.

2. Remove four screws securing Card Cage Assembly to bottom of Chassis 
Assembly.

3. Remove Card Cage Assembly from Chassis Assembly.
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4. Remove ten screws secur ing Backplane PCB Assembly to Chassis Assembly.

5. Remove Backplane PCB Assembly f rom Chassis Assembly.
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5.7.21.B Install  Backplane PCB Assembly
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STEP PROCEDURE

1. Instal l  Backplane PCB Assembly in Chassis Assembly.

2. Instal l  ten screws securing Backplane PCB Assembly to  Chassis Assembly.   
Torque screws to 6 in/ lbs.

3. Posi t ion Card Cage Assembly on top of Backplane PCB Assembly.   Insta l l  four 
screws secur ing Card Cage Assembly to bot tom of Chassis Assembly.   Torque 
screws to  6 in/ lbs.
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4. Instal l  four screws secur ing Card Cage Assembly to Chassis Assembly.   Torque 
screws to  8 in/ lbs.

5.7.21.B.1 Fol low-up Procedures:

Instal l  Rear Panel PCB Assembly (5  - 28).

Instal l  Rear Panel Assembly (5 -  24) .

Instal l  Front  Panel Digi tal  PCB Assembly(5 -  82/5 -  106) .

Instal l  Power Supply Assembly (5 -  35) .

Instal l  F loppy Disk Assembly (5 -  85)  (3901/3902).

Instal l  DMM Assembly (5 -  108) (3920)

Instal l  Power Terminat ion Assembly (5 -  57) .

Instal l  Disk I /O Assembly (5 -  75/5 -  99).

Instal l  Front  Panel Assembly (5 -  78/5 -  102) .

Instal l  Generator  Assembly 5 -  65/5 -  89).

Instal l  Receiver  Assembly (5  - 70/5 -  93).

Instal l  IF/Video PCB Assembly (5 -  73/5 - 97).

Instal l  DAM Carr ier  PCB Assembly (5 -  13).

Instal l  CAI  PCB Assembly (5 -  15).

Instal l  CPU Adapter PCB Assembly (5  - 18).

Instal l  Attenuator  Assembly (5 -  11).

Instal l  Case Assembly (5 -  6) .
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The fol lowing procedures apply speci f ical ly to the 3901 and 3902 models.  

5.8.1 Generator Assembly 3901/3902

5.8.1.A Remove Generator Assembly

5.8.1.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.1.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove At tenuator  Assembly (5 -  10).

STEP PROCEDURE

1. Remove screw securing Generator Assembly to bottom of Chassis Assembly.

2. Remove two screws securing black spacer bar and Generator Assembly to Card 
Cage Assembly.   Remove black spacer bar.

3. Disconnect coaxial  cables f rom Generator Assembly.

4. Disconnect coaxial  cable f rom Receiver  Assembly.
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5. Remove screw securing Generator Assembly to Card Cage Assembly.

6. Grasp metal  support  brackets and remove Generator Assembly f rom Card Cage 
Assembly.

Generator  Assembly connects direct ly in to Backplane PCB 
Assembly.   Use care when removing Generator  Assembly to avoid 
damaging connector pins.

NOTE
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STEP PROCEDURE

1. Inser t  Generator Assembly securely into Card Cage Assembly.

2. Instal l  screw securing Generator  Assembly to Card Cage Assembly.   Torque 
screw to 8 in/ lbs.

3. Instal l  b lack spacer  bar .   Insta l l  screws securing black spacer bar and Receiver  
and Generator Assembly to Card Cage Assembly.   Torque screws to 8 in/ lbs.

Generator  Assembly connects direct ly in to Backplane PCB 
Assembly.   Use care when instal l ing Generator Assembly to avoid 
damaging connector pins.

NOTE
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4. Instal l  screw securing Generator  Assembly to bottom of Chassis Assembly.   
Torque screw to 8 in/ lbs.

5. Connect coaxial  cables as shown below.

5.8.1.B.1 Fol low-up Procedures:

Instal l  Attenuator  Assembly (5 -  11).

Instal l  Case Assembly (5 -  6) .
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5.8.2.A Remove Receiver Assembly

5.8.2.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.2.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Remove screw securing Receiver Assembly to bot tom of Chassis Assembly.

2. Disconnect coaxial  cables f rom Receiver  Assembly.
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3. Disconnect coaxial  cables f rom DAM Carr ier  PCB Assembly and IF/Video PCB 
Assembly.

4. Remove screws securing black spacer  bar and Generator and Receiver Assembly 
to Card Cage Assembly.   Remove black spacer  bar .

5. Remove screw securing Receiver Assembly to Card Cage Assembly.
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6. Grasp metal  support  brackets and remove Receiver  Assembly from Card Cage 
Assembly.

Receiver Assembly connects direct ly in to Backplane PCB Assembly.   
Use care when removing Receiver  Assembly to  avoid damaging 
connector pins.

NOTE
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STEP PROCEDURE

1. Inser t  Receiver  Assembly securely in to Card Cage Assembly.

2. Instal l  screw securing Receiver  Assembly to  Card Cage Assembly.   Torque screw 
to 8 in/ lbs.

3. Instal l  b lack spacer  bar .   Insta l l  screws securing black spacer bar and Receiver  
and Generator Assembly to Card Cage Assembly.   Torque screws to 8 in/ lbs.

4. Instal l  screw securing Receiver  Assembly to  bot tom of Chassis Assembly.   Torque 
screw to 8 in/ lbs.

Receiver Assembly connects direct ly in to Backplane PCB Assembly.   
Use care when instal l ing Receiver Assembly to avoid damaging 
connector pins.

NOTE
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5. Connect coaxial  cables as shown below.

5.8.2.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.8 .3 IF /Video PCB Assembly 3901/3902
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5.8.3.A Remove IF/Video PCB Assembly

5.8.3.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.3.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Disconnect coaxial  cable f rom Generator Assembly.

2. Disconnect coaxial  cables f rom IF/Video PCB Assembly.

3. Remove two screws securing IF/Video PCB Assembly to Card Cage Assembly.

4. Grasp metal  support  brackets and remove IF/Video PCB Assembly f rom Card 
Cage Assembly.

IF Video PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when removing IF/Video PCB Assembly to 
avoid damaging connector pins.

NOTE
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STEP PROCEDURE

1. Inser t  IF/Video PCB Assembly securely into Card Cage Assembly.

2. Instal l  two screws secur ing IF/Video PCB Assembly to Card Cage Assembly.   
Torque screws to 8 in/ lbs.

3. Connect coaxial  cables as shown below.

5.8.3.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

IF Video PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when instal l ing 
IF/Video PCB Assembly to avoid damaging connector pins.

NOTE
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5.8.4.A Remove Disk I /O PCB Assembly (3901/3902)

5.8.4.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.4.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Open securing cl ip and disconnect r ibbon cable from Disk I /O PCB Assembly.

2. Disconnect  wire harness from Disk I /O PCB Assembly.

3. Remove two screws securing Disk I /O PCB Assembly to Power Supply Assembly.

4. Remove Disk I /O PCB Assembly f rom Chassis Assembly.

Disk I /O PCB Assembly connects di rect ly into  Backplane PCB 
Assembly.   Use care when removing Disk I /O PCB Assembly to avoid 
damaging connector pins.

NOTE
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STEP PROCEDURE

1. Instal l  Disk I /O PCB Assembly in Chassis Assembly.

2. Instal l  two screws secur ing Disk I /O PCB Assembly to Power Supply Assembly.   
Torque screws to 6 in/ lbs.

3. Connect r ibbon cable from Floppy Drive Assembly to Disk I /O PCB Assembly and 
close cable secur ing cl ip.  

4. Connect wire harness f rom Speaker Wire Harness Assembly to  Disk I /O PCB 
Assembly.

5.8.4.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

Disk I /O PCB Assembly connects di rect ly into  Backplane PCB 
Assembly.   Use care when insta l l ing Disk I /O PCB Assembly to  avoid 
damaging connector pins.

NOTE
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5.8.5.A Remove Front Panel Assembly

5.8.5.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.5.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Place Test  Set with display side down on stable work surface.  Remove outside 
screw f rom each corner of  Front  Panel corner  bumper ( tota l  of  eight  screws).

2. Place Test  Set on bottom side on stable work surface.  Remove two screws from 
Test Connector .

3. Remove nuts from GEN, T/R and ANT Connectors.
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4. Disconnect wire harness and r ibbon cable f rom CPU Adapter PCB Assembly.   
Carefu l ly pul l  through opening in Card Cage Assembly.

 

5. Remove Front Panel  Assembly from Chassis Assembly.

6. Disconnect cables f rom Backplane PCB Assembly and Front  Panel Digi tal  PCB 
Assembly.  

Use care when removing Front  Panel Assembly to avoid damaging 
f ingerstock.NOTE
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STEP PROCEDURE

1. At tach cables connect ing Front Panel Assembly to Backplane PCB Assembly and 
Front Panel Dig i tal  PCB Assembly.  Veri fy cables are secure at both ends.

2. Feed wi re harness and r ibbon cable from Front Panel Assembly through Card 
Cage Assembly and connect  to CPU Adapter PCB Assembly.

 

3. Ver i fy al l  cab les and wi re harnesses are secure ly connected and instal l  Front  
Panel Assembly on Chassis Assembly.   

4. Instal l  screw at each corner  of  Front  Panel  corner  bumpers ( total  of  e ight screws).   
Torque screws to 8 in/ lbs.

Use care when instal l ing Front Panel Assembly to avoid pinching 
cables and/or  damaging f ingerstock.NOTE
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5. Instal l  two screws on Test Connector .   Torque nuts to 4 in / lbs.

6. Instal l  nuts at  GEN, T/R and ANT Connectors.   Torque nuts to 40 in/ lbs.

5.8.5.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.8.6.A Remove Front Panel Digital Interface PCB Assembly

5.8.6.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.6.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove IF/Video PCB Assembly (5  - 72).

Remove DAM Carr ier  PCB Assembly (5 -  12).

Remove Front Panel  Assembly (5 -  76).

STEP PROCEDURE

1. Remove two screws securing meta l  heat  s ink and Front  Panel Digi tal  In terface 
PCB Assembly to Chassis Assembly.

2. Remove three screws securing Front Panel Digi ta l  Interface PCB Assembly to 
Chassis Assembly.

3. Remove screw securing Front Panel Dig i tal  Inter face PCB Assembly to Chassis 
Assembly.
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4. Remove screw securing Front Panel Dig i tal  Inter face PCB Assembly to Chassis 
Assembly.  

5. Remove Front Panel  Digi tal  Interface PCB Assembly from Chassis Assembly.

Use care when removing Front  Panel Digi tal  Inter face Assembly to 
avoid damaging components on bottom of assembly.NOTE
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STEP PROCEDURE

1. Place Front Panel  Digi tal  Interface PCB Assembly on Chassis Assembly.

2. Instal l  three screws secur ing Front Panel  Digi tal  In terface PCB Assembly at  f ront 
s ide of Chassis Assembly.   Torque screws to 6 in/ lbs.

3. Instal l  screw securing Front Panel Digi tal  Interface PCB Assembly inside of 
Chassis Assembly.   Torque screw to 6 in/ lbs.

4. Instal l  screw securing corner of  Front  Panel Digi tal  Inter face PCB Assembly at  
s ide of Chassis Assembly.   Torque screw to 6 in/ lbs.

Use care when instal l ing Front Panel Dig i tal  Interface Assembly to 
avoid damaging components on bottom of assembly.NOTE
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5. Instal l  metal  heat  sink and two screws secur ing Front Panel Dig i tal  In terface PCB 
Assembly to Chassis Assembly.   Torque screws to  6 in/ lbs.

5.8.6.B.1 Fol low-up Procedures:

Instal l  Front  Panel Assembly (5 -  78) .

Instal l  IF/Video PCB Assembly (5 -  73) .

Instal l  DAM Carr ier  PCB Assembly (5 -  13).

Instal l  Case Assembly (5 -  6) .
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5.8.7.A Remove Floppy Drive Assembly

5.8.7.A.1 Description

This procedure covers: Remove.  Insta l l .

5.8.7.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  76).

STEP PROCEDURE

1. Open securing cl ip and disconnect r ibbon cable from Floppy Drive Assembly.

2. Remove four screws securing Floppy Drive Assembly to Chassis Assembly.

3. Remove Floppy Bracket containing F loppy Dr ive Assembly from Chassis 
Assembly.

4. Remove two screws securing Floppy Drive Assembly to F loppy Bracket.   Repeat 
procedure on other  s ide.   Remove Floppy Dr ive Assembly from Floppy Bracket .

Floppy
Bracket

Floppy Dr ive 
Assembly
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STEP PROCEDURE

1. Instal l  F loppy Drive Assembly in F loppy Bracket.   Al ign holes in Floppy Bracket 
wi th screw holes in Floppy Drive Assembly as shown in  picture below.

2. Instal l  two screws secur ing F loppy Drive Assembly to Floppy Bracket.   Torque 
screws to  6 in/ lbs.   Repeat  procedure on other  s ide.

3. Inser t  F loppy Bracket containing Floppy Drive Assembly in Chassis Assembly.

4. Instal l  four screws secur ing F loppy Bracket  containing Floppy Dr ive Assembly to 
Chassis Assembly.   Torque screws to 6 in/ lbs.

5. Connect r ibbon cable from Disk I /O PCB Assembly to Floppy Drive Assembly and 
close secur ing cl ip.

5.8.7.B.1 Fol low-up Procedures:

Instal l  Front  Panel Assembly (5 -  78) .

Instal l  Case Assembly (5 -  6) .

Floppy
Bracket

Floppy Dr ive 
Assembly

External
End

Internal
End

Small Edge Wide Edge
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The fol lowing procedures apply speci f ical ly to the 3920 and 3920B models.

5.9.1 Generator Assembly 3920/3920B

5.9.1.A Remove Generator Assembly

5.9.1.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.1.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Remove screw securing Generator Assembly to bottom of Chassis Assembly.

2. Remove two screws securing black spacer bar and Generator Assembly to Card 
Cage Assembly.   Remove black spacer bar.

Images show 3920 hardware conf igurat ion.  3920B hardware 
conf igurat ion var ies sl ight ly f rom the 3920 but the remove/ instal l  
procedures are ident ical .

NOTE
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3. Remove f ive screws secur ing metal  support  bracket and Generator  Assembly to  
Card Cage Assembly.   Remove metal  support  bracket.

4. Disconnect coaxial  cables connected to Generator Assembly.

5. Disconnect coaxial  cable f rom Receiver  Assembly.

6. Disconnect coaxial  cable and r ibbon cable f rom Attenuator Assembly.
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7. Grasp metal  support  brackets and remove Generator Assembly f rom Card Cage 
Assembly.

5.9.1.A.3 Fol low-up Procedures:

Remove At tenuator  Assembly (5 -  10).

Generator  Assembly connects direct ly in to Backplane PCB 
Assembly.   Use care when removing Generator  Assembly to avoid 
damaging connector pins.

NOTE
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5.9.1.B.1 Prel iminary Procedures

Instal l  Attenuator  Assembly (5 -  11).

STEP PROCEDURE

1. Inser t  Generator Assembly securely into Card Cage Assembly.

2. Instal l  b lack spacer  bar .   Insta l l  two screws securing black spacer  bar  and 
Receiver and Generator Assembly to Card Cage Assembly.   Torque screws to 
8 in / lbs.

3. Instal l  screw securing Generator  Assembly to bottom of Chassis Assembly.   
Torque screw to 8 in/ lbs.

4. Connect r ibbon cable and coaxial  cable to Attenuator  Assembly.   Torque coaxia l  
cable to 8 in/ lbs.

Generator  Assembly connects direct ly in to Backplane PCB 
Assembly.   Use care when instal l ing Generator Assembly to avoid 
damaging connector pins.

NOTE
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5. Connect cables to Generator  and Receiver Assembly as shown below.

6. Instal l  metal  support  bracket.   Instal l  f ive screws securing metal  support  bracket  
and Generator Assembly to Card Cage Assembly.   Torque screws to 8 in/ lbs.

5.9.1.B.2 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.9.2.A Remove Receiver Assembly

5.9.2.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.2.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Remove screw securing Receiver Assembly to bot tom of Chassis Assembly.

2. Remove two screws securing black spacer bar and Receiver Assembly to Card 
Cage Assembly.   Remove black spacer bar.

3. Remove f ive screws secur ing metal  support  bracket and Receiver  Assembly to 
Card Cage Assembly.   Remove metal  support  bracket.

4. Disconnect coaxial  cable f rom Receiver  Assembly.
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5. Disconnect cables f rom Receiver  Assembly.

6. Disconnect coaxial  cables f rom IF/Video PCB Assembly.

7. Disconnect coaxial  cable f rom DAM Carr ier PCB Assembly.

8. Grasp metal  support  brackets and remove Receiver  Assembly from Card Cage 
Assembly.

Receiver Assembly connects direct ly in to Backplane PCB Assembly.   
Use care when removing Receiver  Assembly to  avoid damaging 
connector pins.

NOTE
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STEP PROCEDURE

1. Inser t  Receiver  Assembly securely in to Card Cage Assembly.

2. Instal l  b lack spacer  bar .   Insta l l  screws securing black spacer bar and Receiver  
Assembly to Card Cage Assembly.   Torque screws to 8 in/ lbs.

3. Instal l  screw securing Receiver  Assembly to  bot tom of Chassis Assembly.   Torque 
screw to 8 in/ lbs.

Receiver Assembly connects direct ly in to Backplane PCB Assembly.   
Use care when instal l ing Receiver Assembly to avoid damaging 
connector pins.

NOTE
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4. Connect cables as shown below.

5. Instal l  metal  support  bracket.   Instal l  f ive screws securing metal  support  bracket  
and Receiver Assembly to Card Cage Assembly.   Torque screw to 8 in/ lbs.

5.9.2.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .
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5.9.3.A Remove IF/Video PCB Assembly

5.9.3.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.3.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Remove f ive screws secur ing metal  support  bracket and IF/Video PCB Assembly 
to Card Cage Assembly.   Remove metal  support  bracket.

2. Remove screw securing IF/Video PCB Assembly to Card Cage Assembly.
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3. Disconnect coaxial  cables f rom DAM Carr ier  PCB Assembly and IF/Video PCB 
Assembly.

4. Grasp metal  support  brackets and remove IF/Video PCB Assembly f rom Card 
Cage Assembly.

IF Video PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when removing IF/Video PCB Assembly to 
avoid damaging connector pins.

NOTE
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STEP PROCEDURE

1. Inser t  IF/Video PCB Assembly securely into Card Cage Assembly.

2. Connect coaxial  cables as shown below.

3. Instal l  metal  support  bracket.   Instal l  f ive screws securing metal  support  bracket  
and Receiver Assembly to Card Cage Assembly.   Torque screw to 8 in/ lbs.

5.9.3.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

IF Video PCB Assembly connects direct ly into Backplane PCB 
Assembly.   Use care when instal l ing IF/Video PCB Assembly to 
avoid damaging connector pins.

NOTE
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5.9.4.A Remove Disk I /O PCB Assembly

5.9.4.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.4.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Remove two screws securing Disk I /O PCB Assembly to Power Supply Assembly.

2. Disconnect wire harness cables f rom Disk I /O PCB Assembly.

3. Remove Disk I /O PCB Assembly f rom Chassis Assembly.   

Use care when removing Disk I /O PCB Assembly to avoid pul l ing 
Front Panel USB Cable.
Disk I /O PCB Assembly connects di rect ly into  Backplane PCB 
Assembly.   Use care when removing Disk I /O PCB Assembly to avoid 
damaging connector pins.

NOTE
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STEP PROCEDURE

1. Instal l  Disk I /O PCB Assembly in Chassis Assembly.   Route Front Panel USB 
Cable so i t  is  posi t ioned between Disk I /O PCB Assembly Osci l lator component 
and connector .

2. Connect wire harness f rom Speaker Wire Harness Assembly to  Disk I /O PCB 
Assembly.

3. Connect wire harness f rom DMM Assembly to  Disk I /O PCB Assembly.

4. Instal l  two screws secur ing Disk I /O PCB Assembly to Power Supply Assembly.   
Torque screws to 6 in/ lbs.

5.9.4.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

Disk I /O PCB Assembly connects di rect ly into  Backplane PCB 
Assembly.   Use care when insta l l ing Disk I /O PCB Assembly to  avoid 
damaging connector pins.

NOTE

Oscillator
Component

USB Cable

Connector

Oscillator
Component

USB CableConnector
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5.9.5.A Remove Front Panel Assembly

5.9.5.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.5.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

STEP PROCEDURE

1. Place Test  Set with display side down on stable work surface.  Remove outside 
screw f rom each corner of  Front  Panel corner  bumper ( tota l  of  eight  screws).

2. Place Test  Set on bottom side on stable work surface.  Remove two screws from 
Test Connector .

3. Remove nuts from GEN, T/R and ANT Connectors.
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4. Disconnect wire harness and r ibbon cable f rom CPU Adapter PCB Assembly.

 

5. Disconnect USB Cable from Front Panel  Assembly, accessing from opening in 
s ide of Chassis Assembly.

6. Remove Front Panel  Assembly from Chassis Assembly.   Use care to avoid 
damaging f ingerstock.

7. Disconnect r ibbon cable and coaxial  cables f rom Front  Panel Digi tal  PCB 
Assembly and Backplane PCB Assembly.
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STEP PROCEDURE

1. Connect USB Connector to Front  Panel Assembly.  Ver i fy USB Cable is posi t ioned 
properly in Card Cage Assembly, USB Cable should be f lat .

2. Connect r ibbon cable and coaxial  cables f rom Front  Panel Assembly to Front 
Panel Digi ta l  PCB Assembly and Backplane PCB Assembly.   Veri fy cables are 
t ight ly secured at both ends.

3. Feed wi re harness and r ibbon cable from Front Panel Assembly through Card 
Cage Assembly and connect  to CPU Adapter PCB Assembly.
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4. Ver i fy al l  cab les and wi re harnesses are secure ly connected and instal l  Front  
Panel Assembly on Chassis Assembly.   

5. Instal l  screw at each corner  of  Front  Panel  corner  bumpers ( total  of  e ight screws).   
Torque screws to 8 in/ lbs.

6. Instal l  two screws on Test Connector .   Torque nuts to 4 in / lbs.

7. Instal l  nuts at  GEN, T/R and ANT Connectors.   Torque nuts to 40 in/ lbs.

5.9.5.B.1 Fol low-up Procedures:

Instal l  Case Assembly (5 -  6) .

Use care when instal l ing Front Panel Assembly to avoid pinching 
cables and/or  damaging f ingerstock.NOTE
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5.9.6.A Remove Front Panel Digital Interface PCB Assembly

5.9.6.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.6.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove IF/Video PCB Assembly (5  - 95).

Remove DAM Carr ier  PCB Assembly (5 -  12).

Remove Front Panel  Assembly (5 -  100).

STEP PROCEDURE

1. Remove screw securing Front Panel Dig i tal  Inter face PCB Assembly inside of 
Chassis Assembly.

2. Remove f ive screws securing Front Panel Digi tal  Interface PCB Assembly at f ront 
of  Chassis Assembly.
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3. Remove screw securing Front Panel Dig i tal  Inter face PCB Assembly at s ide of 
Chassis Assembly.

4. Remove Front Panel  Digi tal  Interface PCB Assembly from Chassis Assembly.  

Use care when removing Front Panel Digi tal  Interface PCB Assembly 
to avoid damaging components on bottom of assembly.NOTE
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STEP PROCEDURE

1. Place Front Panel  Digi tal  Interface PCB Assembly on Chassis Assembly.   

2. Instal l  f ive screws securing Front Panel Dig i tal  Interface PCB Assembly to 
Chassis Assembly.   Torque screws to 6 in/ lbs.

3. Instal l  screw securing Front Panel Digi tal  Interface PCB Assembly to Chassis 
Assembly.   Torque screw to 6 in/ lbs.

4. Instal l  screw securing corner of  Front  Panel Digi tal  Inter face PCB Assembly to 
Chassis Assembly.   Torque screw to 6 in/ lbs.

5.9.6.B.1 Fol low-up Procedures:

Instal l  Front  Panel Assembly (5 -  102) .

Instal l  IF/Video PCB Assembly (5 -  97) .

Instal l  DAM Carr ier  PCB Assembly (5 -  13).

Instal l  Case Assembly (5 -  6) .

Use care when instal l ing Front Panel  Dig i tal  Inter face PCB Assembly 
to avoid damaging components on bottom of assembly.NOTE



Remove/Instal l  Procedures

5.9 .7 DMM Assembly (3920 Optional Hardware)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
5 -  107

5.9.7.A Remove DMM Assembly

5.9.7.A.1 Description

This procedure covers: Remove.  Insta l l .

5.9.7.A.2 Prel iminary Procedures

Remove Case Assembly (5  - 4).

Remove Front Panel  Assembly (5 -  100).

STEP PROCEDURE

1. Remove mount ing screw from Disk I /O PCB Assembly.

2. Detach wire harness assembly from DMM Assembly connector pins.

3. Remove three screws securing DMM Assembly to Chassis Assembly.

4. Remove DMM Assembly f rom Chassis Assembly.
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STEP PROCEDURE

1. Inser t  DMM Assembly in Chassis Assembly.   A l ign DMM connector  pins with 
connector cl ip when insert ing DMM Assembly.

2. Instal l  three screws secur ing DMM Assembly to  Chassis Assembly.   Torque 
screws to  6 in/ lbs.

3. At tach wire harness assembly to DMM Assembly connector  pins.  

4. Instal l  mount ing screw to Disk I /O PCB Assembly.   Torque screws to 6 in/ lbs.

5.9.7.B.1 Fol low-up Procedures:

Instal l  Front  Panel Assembly (5 -  102) .

Instal l  Case Assembly (5 -  6) .
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5.9.8.A Remove USB Cable (Front Panel)

5.9.8.A.1 Prel iminary Procedures:

Remove Case Assembly (5  - 4).

Remove Power Supply Assembly (5 -  33) .

STEP PROCEDURE

1. Disconnect USB Cable from Backplane PCB Assembly USB Connector.

2. Cut plast ic t ies ( i f  appl icable) secur ing USB Cable to Card Cage Assembly.

3. Remove USB Cable f rom Card Cage Assembly.
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STEP PROCEDURE

1. Wrap USB Cable as shown below and secure to Card Cage Assembly with plast ic 
fasteners.

2. Connect female end of USB Cable to Backplane PCB Assembly USB Connector.

3. Route USB Cable so i t  is posi t ioned between Disk I /O PCB Assembly Osci l la tor 
component and connector.

4. Feed male end of  USB Cable through front of  Card Cage Assembly, under DMM 
Assembly.   Pul l  USB Cable 2-3” f rom f ront  edge of Care Cage Assembly.

5.9.8.B.1 Fol low-up Procedures:

Instal l  Power Supply Assembly (5 -  35) .

Instal l  Case Assembly (5 -  6) .

Oscillator
Component

USB Cable

Connector

Oscillator
Component

USB CableConnector
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Chapter 6 -  Interconnect and Assembly Diagrams

6.1 GENERAL

This chapter  contains Interconnect  and Assembly Diagrams for the 3901/3902 and 
3920/3920B.  The table below l ists assembl ies alphabet ical ly.   Refer to Chapter 7,  Parts 
List  for  reference designator  ident i f icat ion and part  numbers and photos of replaceable 
par ts.

Description Page

3901/3902 Chassis Assy 6 - 5

3920/3920B Chassis Assy 6 - 9

3901 Composite Assy 6 - 3

3902 Composite Assy 6 - 3

3920 Composite Assy 6 - 6

3920B Composite  Assy 6 - 7

3901/3902 Composi te Assy Interconnect Diagram 6 - 4

3920 Composite Assy In terconnect Diagram 6 - 7

3920B Composite  Assy Interconnect  Diagram 6 - 8

Front Panel Cables 6 -  10

Front Panel Assembly 6 -  13

Backplane PCB Assy Connectors 6 -  14

Due to var ia t ions in hardware conf igurat ion, actual  cable color and 
assembly appearance may vary f rom the p ictures provided in th is 
chapter.

NOTE
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3901/3902 COMPOSITE ASSEMBLY

Fig.  6-1  3901 (24711) and 3902 (24710) Composite Assemb

2

1
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3901/3902 COMPOSITE ASSY INTERCONNECT DIAGRAM

Fig. 6-2  3901/3902 Composite Assy Interconnect  Diagram
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3901/3902 CHASSIS ASSY

Fig.  6-3  3901/3902 (64400) Chassis Assy
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3920/3920B COMPOSITE ASSEMBLY

Fig. 6-4  3920 (72412) /  3920B (91164) Composite Assembly
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3920 COMPOSITE ASSY INTERCONNECT DIAGRAM

Fig. 6-5  3920 Composite Assy In terconnect Diagram
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3920B COMPOSITE ASSY INTERCONNECT DIAGRAM

Fig. 6-6  3920B Composite Assy Interconnect Diagram
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3920/3920B CHASSIS ASSY

Fig. 6-7  3920/3920B (64417) Chassis Assy
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Fig. 6-9  3920/3920B Front Panel Cables
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FRONT PANEL CABLES

Fig. 6-8  3901/3902 Front Panel Cables
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Fig. 6-11  3920B Assembly Locat ions

Fig. 6-13  3920B Cable Locat ions
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0 ASSEMBLY AND CABLE LOCATIONS

Fig. 6-10  3901/3902/3920 Assembly Locat ions

Fig.  6-12  3901/3902/3920 Cable Locat ions
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Fig. 6-14  Rear Panel Cables
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Fig. 6-17  Front  Panel Assembly (64418-C0/D0)

CAUTION:
CONTAINS PARTS AND ASSEMBLIES SUSCEPTIBLE TO
DAMAGE BY ELECTROSTATIC DISCHARGE (ESD)

8

13

22

25

26

27

A1

A2

A3

A4

W1

W2

12

18
Subject to  Export  Control ,  see Cover Page for  detai ls .
6 -  13

1 FRONT PANEL ASSEMBLY

Fig. 6-16  Front  Panel Assembly

3901/3902 (64402) /  3920/3920B (64418)
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Fig.  6-18  Backplane PCB Assy Connectors  (65654)
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7.2 3901/3902 ASSEMBLIES/SUBASSEMBLIES
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7.2.1 3901/3902 Composite Assembly
Refer to Fig.  6.2 3901/3902 Composite Assembly.

Reference 
Designator

Part  Number Descript ion

1 10226 CASE,WRAP

2 35404 SPACER,CASE SUPPORT

A1 64400 MECH ASSY,CHASSIS

1 A2 64405 MECH ASSY,REAR PANEL

A3 64413 MECH ASSY,ATTENUATOR

2 A4 64420 MECH ASSY,GENERATOR

A5 87419 PCB ASSY, IF VIDEO

A7 64419 MECH ASSY,RECEIVER

3 A8 65682 PCB ASSY,CAI

A9 67344 PURCH,MOLDED HANDLE

A10 65691 PCB ASSY,DAM CARRIER

W9 62566 COAX ASSY,ATT/GEN

10456 AC25023 FRONT/REAR COVER

1 64405, Rear Panel Assy must be returned to the factory for model and ser ial  number 
ident i f icat ion and conf i rmat ion before replacement  assembly wi l l  be sh ipped.

2 64420, Mech Assy, Generator is obsolete. Contact Customer Service for replacement 
information.

3 65682, PCB Assy,  CAI is obsolete.  Replaced by 92823.

NOTE
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7.2.2 3901/3902 Chassis Assy
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Refer to Fig.  6.4 3901/3902 Chassis Assy.

Reference 
Designator

Part  Number Descript ion

1 9424 BRACKET, FAN SHROUD

1 2 9995 PANEL, CHASSIS REAR

3 9422 BRACKET, POWER SUPPLY MTG64417

1 4 9831 CHASSIS, MAIN

1 5 9426 BRACKET, FLOPPY

1 6 69675 RUBBER, GAP PAD .100 THK

1 7 56617 HEATSINK, DIGITAL PCB

8 10455 COVER, FAN SHROUD

9 9421 BRACKET, CARD CAGE

A1 65654 PCB ASSY, BACKPLANE

A2 65673 PCB ASSY, FT PNL DIG INTRF

A3 65659 PCB ASSY, REAR PANEL

A4 64402 MECH ASSY, FRONT PANEL

A5 65690 PCB ASSY, CPU ADAPTER

A6 64401 MECH ASSY, POWER SUPPLY

A7 64408 MECH ASSY, POWER TERM

A8 67342 ASSY, FLOPPY DRIVE

A9 65650 PCB ASSY, DISK I /O

A10 65676 PCB ASSY, RP AUDIO I/O

B1 64409 FAN ASSY

B2 64414 FAN ASSY

LS1 64983 WIRE HARN ASSY, SPEAKER

W1 62903 RIBBON CA ASSY, 10-C,  8.3LG

W2 62903 RIBBON CA ASSY, 10-C,  8.3LG

W5 62909 RIBBON CA ASSY, GPIB

W6 62831 COAX ASSY,CONF,11.0,SSMB,F,RA/SMA,M,ST

W7 62830 COAX ASSY,CONF,11.0,SSMB,F,RA/SSMB,F,RA

1 W11 63129 CABLE ASSY, FFC, TYPE D, 38MM

W13 62908 RIBBON CA ASSY,2MM,20-C,4.0L

W14 63313 COAX ASSY,RG316,6.0,SSMB,F,RA/SSMB,F,RA

W15 63313 COAX ASSY,RG316,6.0,SSMB,F,RA/SSMB,F,RA

1 Indicates obsolete par t .  Contact Customer Service for  replacement  informat ion.

NOTE



Parts List

7.2.3 Front Panel Assy (3901/3902)
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Refer to Fig.  6.11 Front Panel Assembly.

Reference 
Designator

Part  Number Descript ion

3 11235 BUMPER, CORNER FRONT

5 30704 KNOB, SPNR, 1.5 DIA, X.66LG, ST DK

8 33785 SHIELD, DISPLAY

2 12 35402 SPACER, INVERTER BRD

13 35866 STANDOFF, SHIELD HEX

14 46682 LENS, TS TFT DISPLAY

22 35603 SCREW, 4-40 3 3/8, NYLON

3 25 35403 SPACER, 390X SPINNER

26 9427 BRACKET, FT PNL LENS

4 27 34224 GASKET,  SPACER, SPINNER

A1 65653 PCB ASSY, FRONT PANEL

1 A2 67353 DISPLAY, LCD, 6.4”

A3 67355 ASSY, KEYPAD

1 A4 67330 PCB ASSY, INVERTER SPLY

W1 62902 CABLE ASSY, DISPLAY

5 W2 64985 WIRE HARN ASSY, INVERTER

1 Indicates obsolete par t .  Contact Customer Service for  replacement  informat ion.

2 35402, Spacer,  390X Spinner  is obsolete. Replaced by 90661.

3 35403, Spacer,  Inverter Brd is obsolete. Replaced by 89875.

4 34224, Gasket,  Spacer,  Spinner  is obsolete.  Replaced by 89874.

5 64985, Wire Harness Assy,  Inverter  is obsolete.  Replaced by 90583.

7.2.4 Rear Panel Assy
Reference 
Designator

Part  Number Descript ion

- - 10227 BUMPER, CORNER REAR

7.2.5 CPU Adapter Battery
Reference 
Designator

Part  Number Descript ion

- - 46825 BATTERY, LITHIUM, 3V

NOTE
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7.3 3920/3920B ASSEMBLIES/SUBASSEMBLIES
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 - 5

7.3.1 3920 Composite Assembly
Refer to Fig.  6.5 3920/3920B Composite Assembly.

Reference 
Designator

Part  Number Descript ion

1 10226 CASE,WRAP

2 35404 SPACER,CASE SUPPORT

3 33521 PLATE,HOLD DOWN

A1 64417 MECH ASSY,CHASSIS,3920

1 A2 64421 MECH ASSY,REAR PANEL,3920

A3 64413 MECH ASSY,ATTENUATOR

2 A4 64420 MECH ASSY,GENERATOR,3920

A5 87419 PCB ASSY, IF VIDEO

A7 64419 MECH ASSY,RECEIVER,3920

3 A8 65682 PCB ASSY,CAI

A9 67344 PURCH,MOLDED HANDLE

A10 65691 PCB ASSY,DAM CARRIER

W9 62566 COAX ASSY,ATT/GEN

10456 AC25023 FRONT/REAR COVER

63938 KIT,STD CORD/ACCESSORY

1 64421, Rear Panel Assy must be returned to the factory for model and ser ial  number 
ident i f icat ion and conf i rmat ion before replacement  assembly wi l l  be sh ipped.

2 64420, Mech Assy, Generator is obsolete. Contact Customer Service for replacement 
information.

3 65682, PCB ASSY, CAI  is obsolete. Replaced by 92823.

NOTE
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7.3.2 3920B Composite Assembly
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 - 6

Refer to Fig.  6.5 3920/3920B Composite Assembly.

Reference 
Designator

Part  Number Descript ion

1 10226 CASE,WRAP

2 35404 SPACER,CASE SUPPORT

3 33521 PLATE,HOLD DOWN

A1 64417 MECH ASSY,CHASSIS,3920

1 A2 64421 MECH ASSY,REAR PANEL,3920*

A3 64413 MECH ASSY,ATTENUATOR

A4 91532 MECH ASSY,GENERATOR,LOW NOISE,3920B

A5 87419 PCB ASSY, IF VIDEO

A7 64419 MECH ASSY,RECEIVER,3920

2 A8 65682 PCB ASSY,CAI

A9 67344 PURCH,MOLDED HANDLE

A10 65691 PCB ASSY,DAM CARRIER

W9 62566 COAX ASSY,ATT/GEN

10456 AC25023 FRONT/REAR COVER

63938 KIT,STD CORD/ACCESSORY

1 64421, Rear Panel Assy must be returned to the factory for model and ser ial  number 
ident i f icat ion and conf i rmat ion before replacement  assembly wi l l  be sh ipped.

2 65682, PCB ASSY, CAI  is obsolete. Replaced by 92823.

NOTE
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7.3.3 3920/3920B Chassis Assy
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 - 7

Refer to Fig.  6.8 3920/3920B Chassis Assy.

Reference 
Designator

Part  Number Descript ion

1 9424 BRACKET, FAN SHROUD 

2 9421 BRACKET, CARD CAGE

3 9999 PANEL, CHASSIS REAR

4 9422 BRACKET, POWER SUPPLY MTG

5 9832 CHASSIS, MAIN,3920

6 10455 COVER, FAN SHROUD 

A1 65654 PCB ASSY, BACKPLANE

A2 65686 PCB ASSY, FT PNL DIG INTRFC

A3 65659 PCB ASSY, REAR PANEL

A4 64418 MECH ASSY, FRONT PANEL, 3920

A5 65690 PCB ASSY, CPU ADAPTER

A6 64401 MECH ASSY, POWER SUPPLY

A7 64408 MECH ASSY, POWER TERM

A9 65688 PCB ASSY, DISK I /O

A10 65676 PCB ASSY, RP AUDIO I/O

A11 64416 MECH ASSY, DMM, 3920

B1 64409 FAN ASSY

B2 64414 FAN ASSY

LS1 64983 WIRE HARN ASSY, SPEAKER

W1 62903 RIBBON CA ASSY, 10-C,8.3LG

W2 62903 RIBBON CA ASSY, 10-C,8.3LG

W5 62909 RIBBON CA ASSY, GPIB

W6 62831 COAX ASSY,CONF,11.0,SSMB,F,RA/SMA,M,ST

W7 62830 COAX ASSY,CONF,11.0,SSMB,F,RA/SSMB,F,RA

W13 62908 RIBBON CA ASSY,2MM,20-C,4.0L

W14 63313 COAX ASSY,RG316,6.0,SSMB,F,RA/SSMB,F,RA

W15 63313 COAX ASSY,RG316,6.0,SSMB,F,RA/SSMB,F,RA

W17 62376 CABLE ASSY, USB-A/USB M INI-B
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7.3.4 Front Panel Assy (3920/3920B)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 - 8

Refer to Fig.  6.11 Front Panel Assembly.

Reference 
Designator

Part  Number Descript ion

3 11235 BUMPER, CORNER FRONT

5 30704 KNOB, SPNR, 1.5 DIA, X.66LG, ST DK

8 33785 SHIELD, DISPLAY

1 12 35402 SPACER, INVERTER BRD

13 35866 STANDOFF, SHIELD HEX

14 46682 LENS, TS TFT DISPLAY

18 42264 INSULATOR, INVERTER

22 35603 SCREW, 4-40 3 3/8, NYLON

2 25 35403 SPACER, 390X SPINNER

26 9427 BRACKET, FT PNL LENS

3 27 34224 GASKET, SPACER, SPINNER

A1 65653 PCB ASSY, FRONT PANEL

4 A2 67353 DISPLAY, LCD, 6.4”

5 A3 67355 ASSY, KEYPAD

6 A4 67330 PCB ASSY, INVERTER SPLY

W1 62902 CABLE ASSY, DISPLAY

7 W2 64985 WIRE HARN ASSY, INVERTER

1 35402, Spacer,  390X Spinner  is obsolete. Replaced by 90661.

2 35403, Spacer,  Inverter Brd is obsolete. Replaced by 89875.

3 34224, Gasket,  Spacer,  Spinner  is obsolete.  Replaced by 89874.

4 67353, Display, LCD 6.4” is obsolete.  Replaced by 90611.

5 Replacing Keypad Assy 67355 may require rep lacement of  the fol lowing i tems: 89875 
and 89874.   Contact  Aerof lex Customer Service before order ing replacement for 67355.

6 67330, PCB Assy,  Inver ter  Spply is obsolete.  Replaced by 90585.   Replacing Inverter  
Supply PCB Assembly (67330) requires the fol lowing i tems:90585, 90853, 42264 and 
90661.

7 64985, Wire Harness Assy,  Inverter  is obsolete.  Replaced by 90583.

7.3.5 Rear Panel Assy
Reference 
Designator

Part  Number Descript ion

- - 10227 BUMPER, CORNER REAR

7.3.6 CPU Adapter Battery
Reference 
Designator

Part  Number Descript ion

- - 46825 BATTERY, LITHIUM, 3V

7.3.7 DMM Fuse
Reference 
Designator

Part  Number Descript ion

- - 56083 FUSE,3A,125V,PCB MOUNT

NOTE
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7.4 REPLACEMENT PARTS PICTURES
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 - 9

Graphics are for  reference only.   Part  appearance may vary depending on par t  revis ion.

7.4.1 Composite Assembly Replacement Parts
10226 33521

CASE, WRAP PLATE, HOLD DOWN (3920 only)

35404

SPACER, CASE SUPPORT

64413 64421
64405

MECH ASSY, ATTENUATOR MECH ASSY, REAR PANEL

64419 64420 (obsolete)

MECH ASSY, RECEIVER MECH ASSY, GENERATOR

NOTE
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7.4.1 Composite Assembly Replacement Parts (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  10

87419 65682 (replaced by 92823)

PCB ASSY, IF VIDEO PCB ASSY, CAI

65691 67344

PCB ASSY, DAM CARRIER ASSY, HANDLE

7.4.2 Chassis Assembly Replacement Parts
9422 9424

BRACKET, POWER SUPPLY MTG BRACKET, FAN SHROUD

9421 9995 (obsolete)

BRACKET, CARD CAGE PANEL CHASSIS REAR (390X)



Parts List

7.4.2 Chassis Assembly Replacement Parts (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  11

9999 10455

PANEL CHASSIS REAR (3920) COVER, FAN SHROUD

64401 64402 (3901/3902)

MECH ASSY, POWER SUPPLY MECH ASSY, FRONT PANEL

64408 64418 (3920)

MECH ASSY, POWER TERM MECH ASSY, FRONT PANEL

64409 64414

FAN ASSY (B1) FAN ASSY (B2)
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7.4.2 Chassis Assembly Replacement Parts (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  12

64416 (n/a 3901/3902) 64983

DMM (DIGITAL MULTIMETER) WIRE HARNESS ASSY, SPEAKER

65650 (3901/3902) 65654

PCB ASSY, DISK I /O BACKPLANE PCB ASSY

65688 (3920)

PCB ASSY, DISK I /O

65659 65673 (obsolete)

PCB ASSY, REAR PANEL PCB ASSY, FNT PANEL DIGITAL 
INTERFACE
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7.4.2 Chassis Assembly Replacement Parts (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  13

65676 65686 (3920) 

PCB ASSY, REAR PANEL AUDIO I/O PCB ASSY, FNT PANEL DIGITAL 
INTERFACE

65690 67342

PCB ASSY, CPU ADAPTER ASSY, FLOPPY DRIVE

*Appearance var ies depending on board 
revision.

7.4.3 Front Panel Replacement Parts
9427 11235

BRACKET, FNT PANEL LENS BUMPER, CORNER FRONT

33785 30704

SHIELD, DISPLAY KNOW, SPINNER, 1.5 DIA. X .66LG, ST 
DK
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7.4.3 Front Panel Replacement Parts (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  14

89875 89874

SPACER, 390X SPINNER GASKET, SPACER, SPINNER

*Requi res 89874 *Used with 89875

90585 67355

PCB ASSY, LED BACKL ASSY, KEYPAD

65653 90611

PCB ASSY, FRONT PANEL DISPLAY, LCD, LED BACKLIGHT, 6.4”

7.4.4 Miscel laneous Parts
10227 46825

BUMPER, CORNER REAR BATTERY, LITHIUM, 3V
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7.5 ACCESSORIES
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  15

7.5.1 Standard Accessories
Item Part  Number Descript ion

10456 AC25023 COVER, LID

6047 MANUAL, CD, OP, 3900 SERIES

6050 MANUAL, GETTING STARTED, 3900 SERIES

7.5.1.A Std Cord/Accessory Kit  (63938)

Item Part  Number Descript ion

9143 AC25044 ANTENNA, BNC, 800 MHZ

9145 AC25045 VHF ANTENNA

9147 AC25043 UHF ANTENNA

20327 CONN, BNC JACK/N PLUG

23758
(Qty 2)

AC25027 TNC TO BNC ADAPTER

56078
(Qty 2)

FUSE, 3 AMP, FAST, 5MMX20MM, 250V 

27477 POWER CORD, RT IEC RECPT, BS PLG

27478 SUPPLY LEAD

27480 POWER CORD, RT IEC RECPT CNT PL

27516 CABLE ASSY MAINS RT-ANG
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7.5.2 Optional Accessories
Subject  to  Export  Control ,  see Cover Page for  detai ls .
7 -  16

Part  Number Description

6047 MANUAL, CD, OP, 3900 SERIES

6048 MANUAL, CD, MN, 3900 SERIES

9143 AC25044 ANTENNA BNC 800 MHZ

9145 AC25045 ANTENNA VHF

9147 AC25043 ANTENNA UHF

9149 AC25042 HF ANTENNA

10225 AC25012 SOFT PADDED CASE

10228 AC25029 ACCESSORY POUCH

10456 AC25023 FRONT/REAR COVER

20327 CONNECTOR, BNC JACK/N PLUG

23758 AC25027 TNC TO BNC ADAPTER

47293 AC4105,  RETURN LOSS BRIDGE, 1.3 GHZ

58520 AC25061 50 OHM 250 WATT 5 GHZ

62303 CORD, AC, NEMAS-15,  IEC320-C13, RA

63928 AC25036 DC/AC CONVERTER, 12 VDC to 110-120 VAC

63931 AC25055 QMA ADAPTER KIT (3920)

63934 390XOPT040, CALIBRATION KIT

63936 AC24009 DMM TEST LEAD KIT (3920/3920B only)

64009 AC8645 MICROPHONE

67411 AC25014 OSCILLOSCOPE PROBE KIT

67442 AC25013 KIT, 10/20 dB Pads,  TNC

67478 AC24011 20 AMP CURRENT SHUNT 0.01 OHM

67479 AC24010 10 AMP CURRENT SHUNT 0.01 OHM

82556 AC25059 6 DB/150 W 1.5 GHZ ATTENUATOR

82557 AC25060 10 DB/150 W 1.5 GHZ ATTENUATOR

89243 AC25083 3920 TRANSIT CASE W/WHEELS

90322 AC25084 RACK MOUNT ASSEMBLY, 6U

90323 AC25085 RACK MOUNT ASSEMBLY, 5U

Contact Aerof lex Sales or Customer Service for the most  current  l ist  of  avai lable  
accessories.NOTE



Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Appendix A -  I /O Connectors and Pin-Out Tables

A.1 CONNECTOR FUNCTIONS

Connector Name Connector Type Signal IN/OUT Signal Type

MIC/ACC 8 Pin DIN IN/OUT See Pin-Out  Table

GPIB (IEEE-488) 24 Pin Champ IN/OUT See Pin-Out  Table

Serial  Connector 9 Way, D-Type Plug IN/OUT See Pin-Out  Table

Paral le l  Connector 25 Way, D-Type 
Socket

IN/OUT See Pin-Out  Table

VGA Monitor Output 15 Way, D-Type OUT See Pin-Out  Table

Ethernet Standard T-RJ45 IN/OUT See Pin-Out  Table

USB Standard USB IN/OUT See Pin-Out  Table

USB Cl ient 
Connector

Standard USB Reserved for 
future use

See Pin-Out  Table

PS/2 Interface Standard PS/2 Reserved for 
future use

See Pin-Out  Table

Test Connector Open Connector IN/OUT See Pin-Out  Table



I /O Connectors and Pin-Out Tables

A.2 MIC/ACC CONNECTOR PIN-OUT TABLE 
Subject  to  Export  Control ,  see Cover Page for  detai ls .
A - 2

Fig.  A-1  Microphone and Accessory Connector

Table A-1  MIC/ACC Connector  Pin-Out Table

A.3 GPIB CONNECTOR PIN-OUT TABLE 

Fig.  A-2  GPIB Connector Pin Locat ions

Table A-2  GPIB Connector  Pin-Out Table

Pin Number Signal  Name Signal Type I/O

1 MIC Switch (PTT) TTL Out

2 MIC Audio Audio In

3 Demod Audio Audio Out

4 No connect ion

5 2-13 Vdc

6 No connect ion

7 MIC Switch (PTT) TTL In

8 GND Instrument ground

Pin Connector Function Pin Connector Function

1 Data I /O 1 13 Data I /O 5

2 Data I /O 2 14 Data I /O 6

3 Data I /O 3 15 Data I /O 7

4 Data I /O 4 16 Data I /O 8

5 EOI 17 REN

6 DAV 18 Pai r wi th  6

7 NRFD 19 Pai r wi th  7

8 NDAC 20 Pai r wi th  8

9 IFC 21 Pai r wi th  9

10 SRQ 22 Pair wi th 10

11 ATN 23 Pair wi th 11

12 Ground Shield 24 Logic Grounds

8

6

1

4

2

5

3

7

1 12

13 24



I /O Connectors and Pin-Out Tables

A.4 SERIAL CONNECTOR PIN-OUT TABLE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
A - 3

Fig. A-3  Serial  Connector  Pin Locat ions

Table A-3  Ser ial  Connector Pin-Out Table

Fig. A-4  Nul l  Modem Connect ions

Pin Connector Function Pin Connector Function

1 DCD 6 DSR

2 Rx Data In 7 RTS

3 Tx Data Out 8 CTS

4 DTR 9 RI

5 Ground

1 5

6 9

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

TXD

RXD

SG

CTS

DCD

DSR

RTS

TXD

RXD

SG

CTS

DCD

DSR

RTS

DTRDTR

9-WAY 9-WAY

Test Set Test SetPC

1

2

3

4

5

6

7

8

2

3

4

5

6

7

8

TXD

RXD

SG

CTS

DCD

DSR

RTS

TXD

RXD

SG

CTS

DCD

DSR

RTS

DTRDTR 20

9-WAY 25-WAY

PC



I /O Connectors and Pin-Out Tables

A.5 PARALLEL CONNECTOR PIN-OUT TABLE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
A - 4

Fig. A-5  Paral lel  Connector Pin Locat ions

 Paral le l  Connector  Pin-Out  Table

A.6 VGA MONITOR OUTPUT CONNECTOR PIN-OUT TABLE

Fig.  A-6VGA Monitor Output Pin Locat ions

Table A-4  VGA Monitor  Output Connector Pin-Out Table

A.7 ETHERNET AND USB CONNECTORS PIN-OUT TABLE

Fig.  A-6  Ethernet  and USB Connectors

Pin Connector Function Pin Connector Function

1 Strobe 10 ACK

2 Data 0 11 BUSY

3 Data 1 12 PE

4 Data 2 13 SLCT

5 Data 3 14 AUTOFD

6 Data 4 15 EROR

7 Data 5 16 INIT

8 Data 6 17 SLCT IN

9 Data 7 18 to  25 Ground

Pin Connector Function Pin Connector Function

1 Red video 9 No Connect ion

2 Green video 10 Sync Return

3 Blue video 11 Monitor ID 0

4 Monitor ID 2 12 Monitor ID 1

5 Ground 13 Hor izontal  Sync

6 Red return 14 Vert ical  Sync

7 Green return 15 Monitor ID 3

8 Blue return

113

25 14

15

610

15 11

1

1

5



I /O Connectors and Pin-Out Tables

A.7.0.A Ethernet Connector Pin-Out Table
Subject  to  Export  Control ,  see Cover Page for  detai ls .
A - 5

Table A-5  Ethernet Connector  Pin-Out  Table

A.7.0.B USB Connector Pin-Out Table

Table A-6  USB Connector Pin-Out Table

A.8 PS/2 INTERFACE CONNECTORS PIN-OUT TABLE

Fig. A-7  PS/2 Interfaces

Table A-7  PS/2 Interface Connector Pin-Out  Table

Pin Connector Signal Type Signal  Name I/O

1 DATA TX (+) OUT

2 DATA TX (- ) OUT

3 DATA RX (+) IN

4 DATA Rx(-) IN

5 GND GND GND

6 GND GND GND

7 GND GND GND

8 GND GND GND

Pin Connector Signal Type Signal  Name I/O

1 PWR VCC

2 DATA (-) DATA I/O

3 DATA (+) DATA I/O

4 PWR GND

5 PWR VCC

6 DATA (-) DATA I/O

7 DATA (+)DATA I/O

8 PWR GND

Pin Connector Signal Type Signal  Name Description

1 Bi-Direct ional DATA DATA

2 No Connect ion

3 Power GND GND

4 Power +5 V Supply Vol tage

5 Bi-Direct ional CLK Clock

6 No Connect ion

Shel l Earth  Ground Chassis Ground

1

2

3

4

5

6

1

2

3

4

5

6
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A.9 TEST CONNECTOR PIN-OUT TABLE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
A - 6

Fig.  A-8  Test Connector

Table A-8  Test Connector Pin-Out Table

Pin Connector Signal Type Pin Connector Signal Type

1 Serial  In 1 9 Serial  Out

2 Digi tal  In 2 10 Digi ta l  Out 2

3 Digi tal  In 3 11 Digi ta l  Out 3

4 Digi tal  In 4 12 Digi ta l  Out 4

5 Digi tal  In 5 13 Digi ta l  Out 1

6 No Connect ion 14 No Connect ion

7 Ground 15 Ground

8 PGM V+ Out

15

610

1115



I /O Connectors and Pin-Out Tables
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Appendix B -  3900 Platform Specifications

3900 Platform Specif icat ions apply to  the 3901, 3902, 3920 and 3920B Test Sets except 
when otherwise indicated.

B.1 RF SIGNAL GENERATOR

B.1.1 Frequency

B.1.1.A Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920, 3920B Standard)

*3920B refer to Phase Noise Speci f icat ions for f req >1.0 GHz

10 MHz to  2.7 GHz (3902,  3920, 3920B Freq Extension Opt ion [390XOPT058])

B.1.1.B Resolut ion

1 Hz

B.1.1.C Accuracy

Frequency Standard ±1 count

B.1.2 Output Level

B.1.2.A Range

T/R:  -130.0 to -30.0 dBm

Duplex: -130.0 to  +10.0 dBm (+10 dBm max for CW or FM; 0 dBm max for complex 
modulat ion)

B.1.2.B Resolut ion

0.1 dB

B.1.2.C Accuracy (for level  >-110 dBm)

T/R:  ±1.0 dB (Typical  better than ±0.6 dB) , ±2.0 dB (≥1800 MHz)

GEN:  ±1.0 dB (Typical  better than ±0.6 dB) ,  ±2.0 dB (≥1800 MHz)



Platform Specifications

RF Generator (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
B - 2

B.1.3 Spectral Purity

B.1.3.A Residual  FM

3901/3901/3920

<15 Hz RMS (300 Hz to  3 kHz bandwidth)

3920B

<5 Hz RMS (300 Hz to 3 kHz bandwidth)

B.1.3.B Residual  AM

<0.1% RMS (300 Hz to 3 kHz bandwidth)

B.1.3.C Harmonics

< -25 dBc (Typical  -30 dBc,  RF Level set at  +10 dBm)

B.1.3.D Non Harmonics

3901/3902/3920

< -55 dBc (al l  f requencies except Crossovers)

< -35 dBc (Crossover  f requency = 3411.4 MHz -  Generator  f requency)

3920B

< -55 dBc (al l  f requencies except Crossovers)

< -35 dBc (At  2nd order  Crossover f requency)

(10 MHz to 1.0 GHz: Crossover = 1400 MHz -  Generator  f requency)

(1 to 2 .6 GHz: Crossover = 3400 MHz - Generator f requency)

(Tracking Generator:  Crossover  = 3410.7 MHz - Generator f requency)

B.1.3.E Phase Noise

3901/3902/3920

3920B

20 kHz Offset: < -93 dBc/Hz (RF <1.05 GHz)
< -90 dBc/Hz (RF >1.05 to  2.7 GHz)

1 kHz Offset: < -100 dBc/Hz (RF ≤500 MHz)
< -96 dBc/Hz (RF >500 to ≤1000 MHz)
< -90 dBc/Hz (RF >1000 to ≤2600 MHz)

10 kHz Offset: < -110 dBc/Hz (RF ≤500 MHz)
< -106 dBc/Hz (RF >500 to ≤1000 MHz)
< -95 dBc/Hz (RF >1000 to ≤2600 MHz)



Platform Specifications

RF Generator (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
B - 3

B.1.4 Modulation

B.1.4.A Selections

OFF, AM, FM, FM 50 μs,  FM 75 μs,  FM 750 μs, AM USB, AM LSB

B.1.4.B Internal FM

B.1.4.B.1 RF Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920, 3920B Standard)

*3920B refer to Phase Noise Speci f icat ions for f req >1.0 GHz

10 MHz to  2.7 GHz (3902,  3920, 3920B Freq Extension Opt ion [390XOPT058])

B.1.4.B.2 Deviation

±0.001 to ±  150 kHz, OFF

B.1.4.B.3 Accuracy

3% (From ±1 kHz to ±100 kHz deviat ion, 20 Hz to 15 kHz rate)

B.1.4.B.4 Resolut ion

1 Hz

B.1.4.B.5 Deviation Rate

20 Hz to 15 kHz

B.1.4.B.6 Waveform

Sine , Square,  Tr iangle,  Ramp, Digi tal  Coded Squelch (DCS), Dual Tone Mult ip le 
Frequency (DTMF)

B.1.4.B.7 THD

<1% (1 kHz rate,  6 kHz deviat ion,  300 Hz to 3 kHz BW, Sine)
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RF Generator (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Modulation  (cont)
B.1.4.C Internal AM

B.1.4.C.1 RF Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920, 3920B Standard)

*3920B refer to Phase Noise Speci f icat ions for f req >1.0 GHz

10 MHz to  2.7 GHz (3902,  3920, 3920B Freq Extension Opt ion [390XOPT058])

B.1.4.C.2 Modulation Range

0% to 100%

B.1.4.C.3 Accuracy

1% (Modulat ion f rom 10 to  90%)

B.1.4.C.4 Resolut ion

0.1%

B.1.4.C.5 Rate

20 Hz to 15 kHz

B.1.4.C.6 Waveform

Sine , Square,  Tr iangle,  Ramp, Digi tal  Coded Squelch (DCS), Dual Tone Mult ip le 
Frequency (DTMF)

B.1.4.C.7 THD

<1% (1 kHz rate,  30 to 70% AM, 300 Hz to 3 kHz BW, Sine)

B.1.4.D Internal Single-Sideband (SSB)

B.1.4.D.1 RF Range  (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920, 3920B Standard)

*3920B refer to Phase Noise Speci f icat ions for f req >1.0 GHz

10 MHz to  2.7 GHz (3902,  3920, 3920B Freq Extension Opt ion [390XOPT058])

B.1.4.D.2 Modulation Selection

Upper-Sideband (USB) or  Lower-Sideband (LSB)

B.1.4.D.3 Modulation Range

0% to 100%

B.1.4.D.4 Resolut ion

0.1%

B.1.4.D.5 Rate

300 Hz to 3 kHz

B.1.4.D.6 Waveform

Sine , Square,  Tr iangle,  Ramp, Digi tal  Coded Squelch (DCS), Dual Tone Mult ip le 
Frequency (DTMF)
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RF Generator (cont)
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Modulation  (cont)
B.1.4.E External AM/FM /SSB

B.1.4.E.1 Audio Inputs

With 1 Vrms, AM/FM/SSB have same character ist ics as internal  sources,  ±10% of  
indicated set t ing.

Audio 1 or Audio 2 Input f rom 20 Hz to 15 kHz, (300 Hz to 3 kHz SSB), Unbalanced

8 Vrms maximum modulat ion input level .

B.1.4.E.2 Microphone Input

With 50 mVrms, AM/FM/SSB have same character ist ics as internal  sources,  ±10% of  
indicated set t ing.

MIC Input f rom 100 Hz to 15 kHz (300 Hz to 3 kHz SSB)

B.1.4.F Internal I -Q (Option)

B.1.4.F.1 RF Range  (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920, 3920B Standard)

*3920B refer to Phase Noise Speci f icat ions for f req >1.0 GHz

10 MHz to  2.7 GHz (3902,  3920, 3920B Freq Extension Opt ion [390XOPT058])

B.1.4.F.2 Modulation Selection

IQ Creator® f i le downloads for custom I -Q modulat ion
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B.2 RF RECEIVER
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B.2.1 Demodulation Selections

OFF, AM, FM, FM 50 μs,  FM 75 μs,  FM 750 μs, AM USB, AM LSB

B.2.2 Frequency  Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.2.3 Sensit ivi ty

B.2.3.A Pre-Amp OFF

<-100 dBm (10 dB SINAD, FM, 25 kHz,  1 kHz rate,  6 kHz FM Deviat ion, 300 Hz to  3.4 kHz 
AF Fi l ter)

B.2.3.B Pre-Amp ON

<-113 dBm (10 dB SINAD, FM, 25 kHz,  1 kHz rate,  6 kHz FM Deviat ion, 300 Hz to  3.4 kHz 
AF Fi l ter,  Pre-Amp On)

B.2.4 Selectivity

B.2.4.A IF Bandwidth

6.25, 8.33, 10, 12.5,  25,  30, 100,  300 kHz Fi l ters

B.2.5 Demod Output Level

B.2.5.A FM

2.5 Vrms ±10% ( for deviat ion ±1/2 of selected BW; 25 kHz BW same output level  as 30 
kHz BW)

B.2.5.B AM

2.25 Vrms ±10% ( for  100% AM)
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B.3.1 AM Meter

B.3.1.A Range

0% to 100%

B.3.1.B Scales

1% to 100% in a 1,  2,  5 sequence, p lus Autoscale

B.3.1.C Resolut ion

0.1%

B.3.1.D Accuracy

±3% + source residual,  ±1 count  (30 to 90% AM, IF BW set appropriately for the received 
modulat ion bandwidth)

B.3.1.E AM

B.3.1.E.1 Rate

20 Hz to 15 kHz ( IF BW set appropriately for the received modulat ion BW)

B.3.1.E.2 RF Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.3.1.E.3 RF Level

T/R: -10 to +50 dBm

ANT: -80 to +10 dBm
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B.3.2 FM Deviat ion Meter

B.3.2.A Range

0 to 150 kHz

B.3.2.B Scales

1 to 200 kHz in a 1,  2 , 5 sequence,  plus Autoscale

B.3.2.C Resolut ion

10 Hz

B.3.2.D Accuracy

±3% plus source residual,  ±1 count (1 to 150 kHz FM deviat ion, IF BW set  appropr iately 
for  the received modulat ion BW)

B.3.2.E FM

B.3.2.E.1 Rate

20 Hz to 20 kHz ( IF BW set appropriately for the received modulat ion BW)

B.3.2.E.2 RF Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.3.2.E.3 RF Level

T/R: -10 to +50 dBm

ANT: -80 to +10 dBm

B.3.3 RF Counter

B.3.3.A Frequency

Range (Usable from 100 kHz,  Autotune)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.3.3.B Resolut ion

1 Hz

B.3.3.C Accuracy

Frequency Standard ±  1 count

B.3.3.D Level (Range)

T/R: -10 to +50 dBm (Find level  is selectable)

ANT: -60 to +10 dBm (Find level  is  selectable)
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RF Receive Measurements (cont)
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B.3.4 RF Error Meter

B.3.4.A Counter Range

0 to ±2.5 MHz f rom Receiver  f requency (6 MHz IF BW)

B.3.4.B Accuracy

Frequency Standard ±1 count

B.3.4.C Resolut ion

1 Hz

B.3.4.D Level

T/R: -10 to +50 dBm

ANT: -60 to +10 dBm

B.3.5 Demodulation

B.3.5.A Demod Counter

B.3.5.A.1 Frequency

Range

20 Hz to 20 kHz (1 to 100 kHz FM Deviat ion, IF BW set  appropr iately for  the received 
modulat ion BW)

20 Hz to 10 kHz (30% to 90% AM, IF BW set appropria tely for the received modulat ion 
BW).

Resolution

0.1 Hz

Accuracy

±50 ppm (±10 ppm Typical)

B.3.5.A.2 Input Waveform

Sine or  Square

B.3.5.A.3 RF Characteristics

Input RF (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

RF Level

T/R: -10 to +50 dBm

ANT: -80 to +10 dBm
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RF Receive Measurements (cont)
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B.3.6 RF Power Meter (Broad band)

B.3.6.A Frequency  

B.3.6.A.1 Range (Usable from 2 MHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.3.6.A.2 Level

100 mW to 125 W (Usable from 10 mW)

B.3.6.A.3 Resolut ion

4 digi ts for W or  0.1 dB

B.3.6.A.4 Accuracy

10%, ±1 digi t

B.3.6.B Power Measurement Range

T/R: 100 mW to 125 W (25% on/off  rat io)

B.3.7 RF Power Meter ( In Band)

B.3.7.A Frequency

B.3.7.A.1 Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.3.7.A.2 Level

T/R: -60 to +51 dBm: Lowest  reading is rece iver BW dependent  (Narrower bandwidths can 
measure lower levels) .

ANT: -100 to +10 dBm: Lowest reading is receiver  BW dependent (Narrower bandwidths 
can measure lower leve ls).

B.3.7.A.3 Resolut ion

0.1 dB

B.3.7.A.4 Accuracy (after User Calibration)

±1 dB (Input Level above minimum for  selected BW (display not ye l low) typical ly better 
than ±0.6 dB).

B.3.7.B AM Fil ter  BW

6.25, 8.33, 10, 12.5,  25 and 30 kHz

B.3.7.C FM Fi lter  BW

6.25, 10,  12.5, 25, 30, 100, and 300 kHz
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Up to 3 funct ion generators can be combined into 1 Output  s ignal  

B.4.1 Waveshape

Sine, Square, Tr iangle, Ramp, Digi tal  Coded Squelch (DCS),  Dual Tone Mult ip le 
Frequency (DTMF)

B.4.2 Frequency

B.4.2.A Range

Sine: 20 Hz to 40 kHz (usable 1 Hz to 40 kHz)

Square:  20 Hz to 4 kHz (usable 1 Hz to  4 kHz)

B.4.2.B Resolut ion

0.1 Hz  

B.4.2.C Accuracy

±50 ppm, ±10 ppm Typical

B.4.3 Level  (Sine)

B.4.3.A Range

1 mV to 5 Vrms in to a 10 kΩ load

B.4.3.B Resolut ion

0.1 mV 

B.4.3.C Accuracy

±1% of sett ing (10 kΩ load)

B.4.4 Impedance

3901/3902:  600 Ω (nominal)

3920/3920B: <10 Ω
B.4.5 Spectral Purity

<0.5% (1 kHz,  5 Vrms,  80 kHz BW, 10 kΩ load, Sine)

<1.0% (Typical ,  20 Hz to 40 kHz, 100 mV to 5 Vrms,  80 kHz BW, 10 kΩ load, Sine)
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B.5.1 AF Counter

B.5.1.A Frequency Range

20 Hz to 20 kHz (usable from 10 Hz)

B.5.1.B Resolut ion

0.1 Hz

B.5.1.C Accuracy

±50 ppm max,  ±10 ppm Typical

B.5.1.D Waveshape

Sine or  Square

B.5.1.E Input Level Range

3901/3902:  10 mV to 8 Vrms

3920/3920B: 10 mV to 30 Vrms

B.5.1.F Front Panel  Inputs

Audio 1 or 2 : Unbalanced, Chassis reference

Audio 1 and 2:  Balanced,  600 Ω  d i f ferent ial  input

B.5.1.G Impedance

Hi-Z (>10 kΩ )  Unbalanced input

600 Ω  Unbalanced input (8 Vrms Maximum input*)

600 Ω  Balanced input

*600 Ω  Unbalanced input auto-switches to  Hi -Z @ 8 Vrms (3920 only)
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B.5.2 AF Level  Meter

B.5.2.A Frequency  Range

20 Hz to 20 kHz

B.5.2.B Accuracy

3901/3902:  5% (Unbalanced, Hi-Z, 300 to 3 kHz, 0.1 to 8 Vrms)

3920/3920B: 5% (Unbalanced, Hi-Z, 300 to 3 kHz, 0.1 to 30 Vrms)

B.5.2.C Level Range

3901/3902:  0 to 8 Vrms

3920/3920B: 0  to 30 Vrms

B.5.2.D Resolut ion

B.5.2.D.1 Volts

1 mV (Input <1 V)

10 mV ( Input  ≥1 V)

B.5.2.D.2 dBr,  dBV, dBm

0.01 dB

B.5.2.E Scales

B.5.2.E.1 Volts

20 mV to 50 V in  a 1,  2,  5 sequence, plus Autoscale

B.5.2.E.2 dBr

1 dBr to 100 dBr in a 1, 2 , 5 sequence plus Autoscale

B.5.2.E.3 dBV

-40, -20, 0,  20, 40 dBV plus Autoscale

B.5.2.E.4 dBm

-30, -20, -10,  0,  10, 20, 30, 40 dBm plus Autoscale

B.5.2.F Front Panel  Inputs

Audio 1 or 2 : Unbalanced, Chassis reference

Audio 1 and 2:  Balanced,  600 Ω  d i f ferent ial  input

B.5.2.G Impedance

Hi-Z (>10 kΩ )  Unbalanced input

600 Ω  Unbalanced input (8 Vrms Maximum input*)

600 Ω  Balanced input

*600 Ω  Unbalanced input auto-switches to  Hi -Z @ 8 Vrms (3920 only)
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B.5.3 SINAD Meter

B.5.3.A Range

0 to 60 dB

B.5.3.B Resolut ion

0.01 dB

B.5.3.C Accuracy

±1 dB,  ±1 count (SINAD >3 dB, ≤40 dB, 5 kHz LP AF Fi l ter)

B.5.3.D Signal  Frequency

300 Hz to 5 kHz

B.5.3.E Signal  Level

3901/3902:  0.1 to 8 Vrms

3920/3920B: 0 .1 to 30 Vrms

B.5.3.F Front Panel  Inputs

Audio 1 or 2 : Unbalanced, Chassis reference

Audio 1 and 2:  Balanced,  600 Ω  d i f ferent ial  input

B.5.3.G Impedance

Hi-Z (>10 kΩ )  Unbalanced input

600 Ω  Unbalanced input (8 Vrms Maximum input*)

600 Ω  Balanced input

*600 Ω  Unbalanced input auto-switches to  Hi -Z @ 8 Vrms (3920 only)
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B.5.4 Distort ion Meter

B.5.4.A Range

0.0% to 100.0%

B.5.4.B Resolut ion

0.1%

B.5.4.C Accuracy

<±0.5% (Distor t ion 1% to 10%, 5 kHz LP AF Fi l ter )

<±1.0% (Distor t ion 10% to 20%, 5 kHz LP AF Fi l ter )

B.5.4.D Signal  Frequency

300 Hz to 5 kHz  (Entry Range 0 to 24,000 Hz)

B.5.4.E Signal  Level

3901/3902:  0.1 to 8 Vrms

3920/3920B: 0 .1 to 30 Vrms

B.5.4.F Front Panel  Inputs

Audio 1 or 2 : Unbalanced, Chassis reference

Audio 1 and 2:  Balanced,  600 Ω  d i f ferent ial  input

B.5.4.G Impedance

Hi-Z (>10 kΩ )  Unbalanced input

600 Ω  Unbalanced input (8 Vrms Maximum input*)

600 Ω  Balanced input

*600 Ω  Unbalanced input auto-switches to  Hi -Z @ 8 Vrms (3920 only)
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B.5.5 Hum and Noise

B.5.5.A Modes

B.5.5.B Meter Range

-100 to 0 dB

B.5.5.C Resolut ion

0.01 dB

B.5.5.D Accuracy

±1 dB,  ±1 count (>-60 dB, ≤ -20 dB)

B.5.5.E Signal  Frequency

300 Hz to 5 kHz (Entry range 0 to 24,000 Hz)

B.5.5.F Audio Input Signal  Level  (Mode 1)

3901/3902:  0.1 to 8 Vrms 

3920/3920B: 0 .1 to 30 Vrms 

B.5.5.G RF Level  Input (Mode 2)

T/R:  -10 to +50 dBm

ANT:  -80 to  +10 dBm

B.5.5.H Front Panel  Inputs

Audio 1 or 2 : Unbalanced, Chassis reference

Audio 1 and 2;  Balanced,  600 Ω  d i f ferent ial  input

B.5.5. I  Impedance

Hi-Z (>10 kΩ )  Unbalanced input

600 Ω  Unbalanced input (8 Vrms Maximum input*)

600 Ω  Balanced input

*600 Ω  Unbalanced input auto-switches to  Hi -Z @ 8 Vrms (3920 only)

Mode Stimulus Stimulus Port Measurement 
Input

Measurement 
Port

1 RF Generator TR/GEN AF Input Audio In 1 /2

2 AF Generator Fctn Gen Out RF Receiver TR/ANT
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B.5.6 Signal to Noise Ratio

B.5.6.A Modes

B.5.6.B Meter Range

0 to 60 dB

B.5.6.C Resolut ion

0.01 dB

B.5.6.D Accuracy

±1 dB,  ±1 count (>3 dB, ≤40 dB,  5 kHz LP AF Fi l ter )

B.5.6.E Signal  Frequency

300 Hz to 5 kHz (Entry range 0 to 24,000 Hz)

B.5.6.F Audio Input Signal  Level  (Mode 1)

3901/3902:  0.1 to 8 Vrms 

3920/3920B: 0 .1 to 30 Vrms 

B.5.6.G RF Level  Input (Mode 2)

T/R: -10 to +50 dBm

ANT: -80 to +10 dBm

B.5.6.H Front Panel  Inputs

Audio 1 or 2 : Unbalanced, Chassis reference

Audio 1 and 2:  Balanced,  600 Ω  d i f ferent ial  input

B.5.6. I  Impedance

Hi-Z (>10 k Ω )  Unbalanced input

600 Ω  Unbalanced input (8 Vrms Maximum input*)

600 Ω  Balanced input

*600 Ω  Unbalanced input auto-switches to  Hi -Z @ 8 Vrms (3920 only)

Mode Stimulus Stimulus Port Measurement 
Input

Measurement 
Port

1 RF Generator TR/GEN AF Input Audio In 1 /2

2 AF Generator Fctn Gen Out RF Receiver TR/ANT



Platform Specifications

Audio & Modulation Measurements (cont)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
B -  18

B.5.7 Audio Fil ters (Characterist ic Response)

    

Fil ter Type Ripple -1 dB -60 dB 

NONE No Fi l ter - - - - - -

300 Hz Low-Pass <0.23 dB, 
above 20 Hz

330 Hz 590 Hz

5 kHz Low-Pass <0.02 dB, 
above 20 Hz

5.5 kHz 6.7 kHz

15 kHz Low-Pass <0.01 dB, 
above 20 Hz

16.1 kHz 17.8 kHz

20 kHz Low-Pass <0.01 dB, 
above 20 Hz

20.4 kHz 21 kHz

0.3 to  3.4 kHz Band-Pass <1.7 dB 320 Hz/ 3.8 kHz 60 Hz/5.2 kHz

0.3 to  5  kHz Band-Pass <1.7 dB 320 Hz/ 5.2 kHz 60 Hz/9.6 kHz

0.3 to  15 kHz Band-Pass <1.7 dB 320 Hz/16.1 kHz 60 Hz/19.9 kHz

0.3 to  20 kHz Band-Pass <1.7 dB 200 Hz/ 20.4 kHz 60 Hz/ 21 kHz

PSOPH/C-MSG Band-Pass Per C-MSG Spec Per C-MSG Spec Per C-MSG Spec

PSOPH/CCITT Band-Pass Per CCITT Spec Per CCITT Spec Per CCITT Spec

300 Hz High-Pass <1.7 dB 320 Hz 60 Hz
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With the except ion of  the fol lowing, refer  to Spectrum Analyzer Specif icat ions for  al l  
other Channel Analyzer speci f icat ions.

B.6.1 Frequency

B.6.1.A Range (Usable from 100 kHz)

10 MHz to  ±2.5 MHz f rom Receiver  Center  Frequency wi thin speci f ied range

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.6.2 Span

B.6.2.A Width

2 kHz to  5 MHz 

B.6.2.B Range

2 kHz to  5 MHz in a 1,  2,  5 sequence (Span may be entered numerica l ly down to 1 Hz 
resolut ion)

B.6.3 Level

B.6.3.A Ref Level Range

±60 dBm from measured Level within  speci f ied range

T/R: -50 to +50 dBm

ANT: -90 to +10 dBm

B.6.4 Resolution Bandwidth

B.6.4.A Selections

300 Hz, 3 kHz, 60 kHz

B.6.5 Sweep

B.6.5.A Frequency Sweep Time

50 ms to 100 s in  a 1, 2,  5 sequence
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B.7.1 Frequency

B.7.1.A Range (Usable from 100 kHz)

10 MHz to  1.05 GHz (3901, 3920 Standard)  

10 MHz to  2.7 GHz (3902,  3920 Freq Extension Opt ion [390XOPT058])

B.7.1.B Resolut ion

1 Hz

B.7.1.C Accuracy

Refer to Frequency Standard I /O  Specif icat ions

B.7.2 Span

B.7.2.A Mode

Start /Stop, Center/Span,  Zero Span

B.7.2.B Width

2 kHz to  ful l  span

B.7.2.C Range

Select ion is 2 kHz to Ful l  Span in  a 1,  2,  5 sequence, plus Zero Span (Span may be 
entered numerica l ly down to 1 Hz resolut ion)

B.7.2.D Accuracy

±1% of span width

B.7.3 Display Accuracy

Span Accuracy + Freq Accuracy +50% of RBW

B.7.4 Markers

B.7.4.A Marker Accuracy

±1% of span width

B.7.4.B Track

Frequencies (or  t ime) and ampl i tudes

B.7.4.C Number of Markers

Vert ical  Markers: 6

Horizontal  Markers:  2
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RF Spectrum Analyzer (cont) 
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Markers (cont)
B.7.4.D Marker Functions

Marker  to  Peak

Marker  to  Minimum

Marker  to  Center  Frequency

Marker  sets Ver t ical  Scale (Zero Span only)

Marker  to  Next Right /Left

Marker  to  Ref Level

Marker  sets Span

B.7.5 Level

B.7.5.A Ref Level Range

T/R: -50 to +50 dBm

ANT:  -90 to  +10 dBm

B.7.5.B Vertical Scales

1, 2,  5 ,  10 dB/divis ion

B.7.5.C Reference Level  Resolution

0.1 dB

B.7.5.D Ref Level Units

dBm, dBμV, dBmV

B.7.5.E Dynamic Range

70 dB (Antenna,  no attenuat ion, Ref Level -30 dBm, 30 kHz RBW)

B.7.5.F Bandwidth Switching Error

±1 dB (After  Normal ize)

B.7.5.G Log Linearity

±1 dB  (RBW: 3 kHz, 30 kHz,  60 kHz, 300 kHz, 6 MHz)

±1 dB  (300 Hz RBW Typical )

B.7.5.H Accuracy

±1 dB (Input s ignal -10 dB from Ref  Level ,  Normal ized, Pre-Amp OFF)

B.7.5. I  Attenuator Selections

0 to 50 dB of a t tenuat ion,  control led by changing the Ref  Level .

B.7.5.J 3rd Order Intermodulation

-60 dBc (Input Level o f -30 dBm, Ref Level at  -20 dBm)

B.7.5.K Harmonic Spurious

-55 dBc (Input Level o f -30 dBm, Ref Level at  -20 dBm)
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Level (cont)
B.7.5.L Non-Harmonic Spurious

-60 dBc (Input Level o f -30 dBm, Ref Level at  -20 dBm)

B.7.5.M Displayed Average Noise Level  (DANL)

-125 dBm (Typical ,  300 Hz RBW, ANT Port terminated, 20 sweep average)

B.7.6 Resolution Bandwidth

B.7.6.A Selections

300 Hz, 3 kHz, 30 kHz,  60 kHz, 300 kHz, 6 MHz

B.7.6.B RBW 60 dB/3 dB Fil ter  Shape

>10:1

B.7.6.C Selectivi ty -  Fil ter  Shape

60 dB/3 dB rat io bet ter  than 10:1

B.7.6.D Accuracy

±10% of  RBW for 3 kHz, 30 kHz,  60 kHz, 300 kHz 

-10%/+25% of RBW for 6  MHz

±20% of  RBW for 300 Hz

B.7.6.E Bandwidth Switching Error

±1 dB

B.7.7 Video Bandwidth

10 Hz to 1 MHz in  a 1,  3,  10 sequence,  NONE

B.7.8 Sweep

B.7.8.A Frequency Sweep Time

100 ms to 100 S in a 1,  2,  5 sequence

B.7.8.B Zero Span Sweep Time

50 ms to 100 S in a  1,  2,  5 sequence

B.7.8.C Sweep Trigger Source

Internal  and External

B.7.8.D Trigger Modes

Continuous (Repeat),  Single (Single-shot)
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RF Spectrum Analyzer (cont) 
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B.7.9 Function/Feature

B.7.9.A Display Modes

Live, Average,  Max Hold

B.7.9.B Averages

1 to 100

    

B.8 TRACKING GENERATOR (OPTION)

Reference RF Generator Specif icat ions for  3920B Tracking Generator.

B.8.1 Tracking Generator Output 

(measured at Center Frequency)

Refer to RF Signal Generator  sect ion for:

Frequency Range and Accuracy

Output  Level Range, Resolut ion,  Accuracy and Spectral  Puri ty

B.8.2 Span and Sweep Time

Same as Spectrum Analyzer

B.8.3 Tracking Generator Controls

Output  Port  Select ion,  RF Level ,  Reference Cal l
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B.9 OSCILLOSCOPE
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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B.9.1 Display

B.9.1.A Traces

2

B.9.1.B Trace Types

Live, Captured, Accumulated 

B.9.1.C Markers

2

B.9.1.D Marker Functions

Time with Ampl i tude, deviat ion or % depth

Delta Marker ( including 1/ ,  e .g. ,  Hz)

B.9.2 Vert ical

B.9.2.A 3 dB Bandwidth

16 MHz

B.9.2.B Frequency Range

DC to 4 MHz (40 MS/s sampl ing rate)

B.9.2.C Input Range

0 to 100 Vpeak  maximum, Category I

B.9.2.D Scales

2 mV to 20 V/div is ion in a 1,  2,  5 sequence (8(h)  x 10 (w) grat icule display)

B.9.2.E Accuracy

5% of  fu l l  scale (DC to 1 MHz)

10% of ful l  scale  (1  to 4 MHz)

B.9.2.F Resolut ion

Bet ter  than 1% of ful l  scale

B.9.2.G Coupling

DC, AC, GND

Δτ
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Oscil loscope (cont)
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B.9.3 Horizontal

B.9.3.A Sweep Factors

1 μs to  1 Sec/div is ion in  a 1, 2,  5 sequence

B.9.3.B Accuracy

>1.5% of  ful l  scale

B.9.3.C Resolut ion

>1% of ful l  scale

B.9.3.D Input Impedance

1 MΩ,  20 pF

1 MΩ,  20 pF

B.9.4 Trigger

B.9.4.A Trigger Source

Trace A, Trace B, EXT, (or Trace C wi th no CH1 or CH2 Input)  

B.9.4.B Trigger Edge

Rising/Fal l ing

B.9.4.C Trigger Mode

Auto/Normal

Cont inuous/Single

B.9.4.D External Trigger Level

Hi-Z BNC Input  on the rear  panel  of  the unit

Adjustable from -5 to +5 V
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B.10 FREQUENCY STANDARD I/O
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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B.10.1 Internal  Frequency Standard Output (OCXO)

B.10.1.A Frequency

10 MHz (nominal)

B.10.1.B Output Level

1 Vpp (Nominal)  into 50 Ω
B.10.1.C Temperature Stabi l i ty (0 to 50° C)

±0.01 ppm

B.10.1.D Aging Rate

±0.1 ppm/Year af ter  1 month cont inuous use.

B.10.1.E Warm Up Time

Less than 5 min. to ±  0 .02 ppm

B.10.2 External Frequency Input

B.10.2.A Frequency

10 MHz

B.10.2.B Input Level

1 to 5 Vpp for Sine waves

3.3/5 V TTL for  Square waves

B.10.2.C Connector

BNC socket (10 kΩ Input /50 Ω Output) 

    



Platform Specifications

B.11 AUDIO SPECTRUM ANALYZER (OPTION)
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B.11.1 Frequency  Range

Start  and Stop Frequency:  0 to 24,000 Hz

B.11.2 Resolution

1 Hz

B.11.3 Accuracy

±50 ppm, ±10 ppm Typical

B.11.4 Span

2 kHz minimum to 24 kHz maximum

B.11.5 Level

Vert ical  Scales

1, 2,  5 ,  10,  20 dB per div is ion

B.11.5.A Reference Level

0 dB Ful l  Scale (dBr)

B.11.5.B Dynamic Range

Greater than 120 dB

B.11.5.C Accuracy

±1 dB from 300 Hz to 15 kHz

B.11.6 Markers

Number of Markers : 2
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B.12 DIGITAL MULTIMETER (3920 ONLY)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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B.12.1 AC/DC Voltmeter

B.12.1.A Ful l  Scale Range s

200 mV, 2 V,  20 V, 200 V, 2,000 V,  Auto

(150 VAC RMS or  VDC maximum input,  Category I I )

B.12.1.B Resolut ion

3 1/2 dig i ts (2000 counts)

B.12.1.C Accuracy

DC:  ±1% FS,  ±1 count

AC:  ±5% FS,  ±1 count

B.12.1.D AC Volts Frequency Range

50 Hz to 20 kHz

B.12.2 AC/DC AM Meter

B.12.2.A Ful l  Scale Range s

200 mA, 2 A,  20 A, Auto

(20 A range uses opt ional external shunt  connected to Voltmeter)

B.12.2.B Maximum Open Circuit  Input Voltage

30 Vrms referenced to Common or Ear th Ground,  Category I

B.12.2.C Resolut ion

3 1/2 dig i ts (2000 counts)

B.12.2.D Accuracy

DC:  ±5% FS,  ±1 count

AC:  ±5% FS,  ±1 count

AC Volts Frequency Range

50 Hz to 10 kHz

B.12.3 Ohm Meter

B.12.3.A Ful l  Scale Range s

200 Ω,  2 kΩ,  20 kΩ,  200 kΩ,  2 MΩ,  20 MΩ,  Auto

B.12.3.B Resolut ion

3 1/2 dig i ts (2000 counts)

B.12.3.C Accuracy

±5% FS, ±1 count
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Digital  Mult imeter (cont)
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B.12.4 External Shunt (Optional Accessory)

B.12.4.A Rating (Category I)

10 AMPS, 100 mV

20 AMPS, ON 1 minute,  OFF 4 minutes

B.12.4.B Accuracy  (18 to 28 degrees C)

DC to 10 kHz, ±0.25%

B.12.4.C Temperature Coeff icient

0.005 %/°  C
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B.13 INPUT/OUTPUT CONNECTORS
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B.13.1 ANT (RF Input)

B.13.1.A Connector Type

TNC

B.13.1.B Function

Receiver Input  ( Input por t)

B.13.1.C Impedance

50 Ω (nominal)

B.13.1.D VSWR (with Attenuation ≥10 dB): 

Bet ter  than 1.44:1 (RF freq.  <1.05 GHz)

Bet ter  than 1.58:1 (RF freq.  >1.05 GHz to <2.7 GHz)

B.13.1.E Input Protection

10 W with warning above +17 dBm (Remove power immediately when alarm sounds).

B.13.2 T/R (RF Input/Output)

B.13.2.A Connector Type

Type N

B.13.2.B Function

RF Power Input,  Generator low-level  Output  ( Input /Output  Connector)

B.13.2.C Impedance

50 Ω (nominal)

B.13.2.D VSWR 

Bet ter  than 1.2:1 (RF freq. <1.05 GHz)

Bet ter  than 1.3:1 (RF freq. >1.05 GHz to <2.7 GHz)

B.13.2.E Input Protection

T/R RF Input  Power On/Off :

T/R RF Input  Alarm Act ivat ion*:

*Remove power f rom Test Set immediately i f  Overload Alarm t r iggers.

**  Appl ies to 3920 only.

Peak RF Power Maximum Time On Minimum Time Off

≤50 W Continuous --

>50 W, ≤125 W 30 seconds 2 minutes

>125 W, ≤200 W ** 5 seconds** 5 minutes**

Alarm Temperature Peak RF Power

ON >100° C OR >125 W

OFF <100° C AND <125 W
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Input/Output Connectors  (cont)
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B.13.3 GEN (RF Output)

B.13.3.A Connector Type

TNC

B.13.3.B Function

Generator high- level  Output (Output Connector)

B.13.3.C Impedance

50 Ω (nominal)

B.13.3.D VSWR (with level  <0 dBm):

Bet ter  than 1.7:1 (RF freq. <1.05 GHz)

Bet ter  than 1.9:1 (RF freq. >1.05 GHz to <2.7 GHz)

B.13.3.E Input Protection

10 W with warning above +23 dBm (Remove power immediately when alarm sounds).

B.13.4 GPIB

B.13.4.A Connector Type

24 p in IEEE

B.13.4.B Function

IEEE-488.1-1997

B.13.5 Ethernet

B.13.5.A Connector Type

8 Posit ion, RJ-45 100/10 Mbit /s

B.13.5.B Function

10/100 Base-T Network Connect ion

B.13.6 RS-232

B.13.6.A Connector Type

9-Pin, D-sub Male

B.13.6.B Baud Rates

300,  600,  1200, 2400, 4800, 9600, 19200, 38400, 57600,  115200 

B.13.6.C Stop Bits

1 or  2

B.13.6.D Pari ty

Odd, Even,  None
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Input/Output Connectors  (cont)
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B.13.7 Video

B.13.7.A Connector Type

15-pin,  D-sub, VGA

B.13.7.B Function

VGA for  external monitor

B.13.8 IF  Output

B.13.8.A Connector Type

BNC

B.13.8.B Function

10.7 MHz Receiver IF

B.13.8.C Output Level

Proport ional  to Receive Signal Level

B.13.9 MIC/Accessory

B.13.9.A Connector Type

8 posi t ion,  Female DIN

B.13.9.B Function

Microphone connect ion, Modulat ion Input,  Demod Output ,  PTT Operat ion

B.13.10 Paral lel  Port

B.13.10.A Connector Type

25 posi t ion,  Female D-sub

B.13.10.B Function

Printer  Inter face

B.13.11 USB

B.13.11.A Connector Type

Twin USB Standard connect ion (Rear Panel)

Single USB Standard connect ion (Front  Panel 3920 only)

B.13.11.B Function

USB Version 1.1 in terface (Mouse enabled)
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Input/Output Connectors  (cont)
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B.13.12 PS/2 Interfaces   (3901/3902 only)

B.13.12.A Connector Type

Dual PS/2 Connectors

B.13.12.B Function

Keyboard inter face

B.13.13 Test Port

B.13.13.A Connector Type

15 posi t ion,  Female 3 Tier  D-sub

B.13.13.B Function

Programmable I /O and vol tage Output (opt ional interface)

B.13.14 Auxil iary IF Input

B.13.14.A Connector Type

High-density dual in l ine

B.13.14.B Function

External  digi tal  receiver  input (opt ional interface)
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B.14 ENVIRONMENTAL
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B.14.1 Operating Temperature

0 to 50°C (Tested in accordance with MIL-PRF-28800F Class 3)

B.14.2 Warm-up Time

15 minutes

B.14.3 Storage Temperature

-40 to 71°C  (Tested in accordance with MIL-PRF-28800F Class 3)

B.14.4 Relative Humidity

80% up to  31°C decreasingly l inearly to 50% at  40°C

(Tested in accordance with MIL-PRF-28800F Class 3)

B.14.5 Alti tude

4,000 m (13,123 f t )  (Tested in accordance with MIL-PRF-28800F Class 3)

B.14.6 Shock and Vibrations

30 G Shock (Funct ional  Shock)

5-500 Hz random vibrat ions

(Tested in accordance with MIL-PRF-28800F Class 3)

B.14.7 Use

Pol lut ion Degree 2

B.14.8 EMC

3920/3920B:  EN 61326, Class A

B.14.9 Reliabil ity

>8,000 hour ca lculated MTBF (MIL-HDBK-217F, Not ice 2)

B.15 SAFETY STANDARDS

3901/3902:  Ul  61010B-1, EN 61010-1, CSA C22.2 No. 61010-1

3920/3920B: UL 61010-1

B.16 DIMENSIONS AND WEIGHT

Height Width Depth

19.7 cm 35.6 cm 52.0 cm

7.75 in 14.0 in 20.5 in

Weight 16.5 kg (36.8 lbs)
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B.17 AC POWER REQUIREMENTS
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B.17.1 Voltage

100 V to 120 VAC @ 60 Hz

220 V to 240 VAC @ 50 Hz

B.17.2 Power Consumption

Nominal ly 120 W (200 W Max)

B.17.3 Mains Supply Voltage Fluctuations

≤10% of  the nominal  vol tage

B.17.4 Fuse Requirements

3 A, 250 V, Type F

B.18 GENERAL FEATURES

B.18.1 LCD Display

B.18.1.A Screen Size

6.4 in.  diagonal

B.18.1.B Active Area

129.6 mm (h) x 97.44 mm (v)

B.18.1.C Resolut ion

640 x 480 pixels

B.18.2 Disk Storage  (3901/3902 only)

3.5 inch F loppy Disk

Internal  hard disk of  30 GB avai lable  for  user  storage
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Appendix C -  Controls and Connectors

C.1 FRONT PANEL CONTROLS AND CONNECTORS

Fig. C-1  3901/3902 Front Panel  Controls and Connectors

Fig. C-2  3920/3920B Front Panel  Controls and Connectors

C.1.1 Soft Keys (1)

The soft  keys per form and act ivate var ious Test Set funct ions.

C.1.2 HELP Key (2)

Accesses operat ion descr ip t ion for  Test  Set  f ie lds and funct ions.

C.1.3 RETURN Key (3)

Returns the soft  key menu back one level  each t ime the key is pressed.
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C.1.4 TEST (4)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
C - 2

Selects the TEST funct ion or d isplays the TEST f loat ing menu.

C.1.5 CONFIG (5)

Selects the CONFIG (Conf igurat ion)  funct ion or d isplays the CONFIG f loat ing menu.

C.1.6 UTILS (6)

Selects the Uti l i t ies funct ion or displays the Uti l i t ies f loat ing menu.

C.1.7 TAB Key (7)

TAB key sequent ial ly moves screen focus to a di f ferent T i le or opens a f loat ing menu.

C.1.8 SELECT Key (8)

Act ivates selected f ie lds,  selects a f ie ld for ed i t ing,  deselects a f ie ld to prevent  edi t ing or  
changes the state of a but ton.

C.1.9 CANCEL Key (9)

When data input  keys are used to  select a Numeric Entry Box or Text Entry Box for  
edi t ing this key cancels any changes that  have been made  and restores the or ig inal  
sett ing as long as the ENTER key or the SELECT key has not been pressed.  CANCEL 
does not restore a value to a previous set t ing i f  the set t ing has been changed using the 
cursor  keys or rotary control  knob.

Whi le  a menu is d isplayed,  pressing CANCEL closes the menu without act ivat ing the 
highl ighted menu i tem.

C.1.10 Cursor Keys (10)

Navigates focus to the lef t ,  r ight,  up or  down between menu levels,  f ie lds, boxes and 
buttons.

C.1.11 ENTER Key (11)

Enables values entered using the data input keys.

C.1.12 Data Input and Entry Keys (12)

Enter numeric,  alphabet ic and symbol ic values or  text  into  a selected data entry box.

C.1.13 Backspace Key (13)

When a numeric entry box or  a text box is selected for  edi t ing,  this key deletes the 
character or digi t  to the lef t  of  the posi t ion indicator.  

C.1.14 Rotary Control  Knob (14)

The rotary contro l  sets,  selects or  adjusts features of the Test Set.

C.1.15 ASSIGN Key (15)

Var ious funct ions are adjusted by assigning the funct ions to the Rotary Control  knob.

C.1.16 Display HOLD Key (16)

Freezes the display to al low the user  to  capture and save the current screen display.

C.1.17 Power Supply On/Standby Key (17)

This key is referred to throughout  the manual  as the On/Standby key.  In i t iates the 
Power-down sequence, saving al l  current sett ings and resul ts and placing the Test Set  in 
Standby mode.
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C.1.18 3.5  inch Floppy Disk Drive (18) (3901/3902)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
C - 3

The 3.5 inch f loppy disk dr ive provides an interface to the Test Set for downloading data,  
sett ings and captured display f i les.  

C.1.19 Digital  Multimeter (DMM) (18) (3920)

The Dig i tal  Mult imeter (DMM) Mult imeter  measures AC and DC voltage, current  and 
resistance within ±5% fu l l  scale of  the selected range, up to 400 Volts AC or  DC, 3 Amps 
of current and 40 MΩ of  resistance. 

C.1.20 RF Input and Output Connectors

C.1.20.A Audible and Visual Overload Warning

I f  the RF Signal appl ied to the ANT Connector  exceeds the safe maximum level ,  an 
audible and visual warning is t r iggered.  The over load warning is also tr iggered i f  
excessive reverse power is appl ied to the RF GEN Connector.

C.1.20.B ANT (Antenna) Connector (19)

RF analyzer input is a 50 Ω TNC input ,  providing maximum sensi t iv i ty input  to the RF 
Analyzer.

C.1.20.C T/R Connector (20)

Duplexed RF Gen output and high power RF Analyzer input  is a  50 Ω N type connector  
which provides an RF Gen output  connect ion and an RF analyzer input and broadband 
power meter connect ion.

C.1.20.D GEN (Generator)  Connector (21)

RF Gen output is a 50 Ω TNC output,  provid ing the maximum RF output level  f rom the RF 
Generator.   Connector is reverse power protected to a level  of  +10 dBm.

C.1.20.E MIC/ACC Connector (22)

Microphone and accessory connector is an 8 pin  DIN connect ion with r ing- lock.   
Connector  provides EXT MOD Input  and DEMOD Out.

C.1.20.F Audio IN Connectors (Audio Inputs 1 and 2) (23) 

AUDIO IN 1 and 2 are the pr imary AF Input and EXT MOD Input Connectors.

IF THE WARNING TRIGGERS, REDUCE THE INPUT POWER 
IMMEDIATELY.

DO NOT POWER DOWN THE TEST SET AS THIS DOES NOT 
REMOVE THE OVERLOAD POWER FROM THE CONNECTION.

DO NOT DISCONNECT THE RF CABLE FROM THE TEST SET AS 
THIS MAY CAUSE BURNS TO HANDS.

THE RATED MAXIMUM INPUT LEVEL IS +10 DBM.

THE MAXIMUM INPUT POWER LEVEL IS 125 W.

CAUTION

WARNING

CAUTION

CAUTION
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C.1.20.G FCTN GEN/DEMOD Connector (24)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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(Funct ion Generator and Demodulated Signal Output)

FCTN GEN/DEMOD Connector  is the pr imary AF GEN Output .   Connector  can a lso be 
used for Demod Audio, Audio  1, Audio 2 or MIC.

C.1.20.H Scope CH1/CH2 Connectors (Osci l loscope Inputs) (25)

Scope CH1 and CH2 connectors are the dedicated inputs to the dual - trace osci l loscope 
providing a maximum input rat ing of  100 Vpeak.

C.1.20. I Test Connector (26)

Reserved for  future development.

C.1.20.J USB Connector (27)

The front panel USB Connector is a USB standard connect ion that al lows connect ion of 
USB 1.1 devices (e.g.  a  USB memory st ick or network connectors) .   The Front Panel  USB 
Connector  is only found on the 3920 Test  Set .

DO NOT CONNECT A VGA MONITOR TO THIS CONNECTOR.
CAUTION
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C.2 REAR PANEL CONTROLS AND CONNECTORS
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig. C-3  Rear Panel  Controls and Connectors

C.2.1 AC Power Connector (30)

AC Power Connector accepts an IEC 320 connector .   Refer to Appendix B, 3900 Plat form 
Speci f icat ions  for the required supply vol tage, f requency and power consumpt ion 
speci f icat ions.

C.2.2 AC Power Fuse (31)

Refer to Appendix G, Fuse Replacement Procedure ,  for  complete fuse replacement 
instruct ions.

C.2.3 AC Power Switch (32)

The AC Power Switch disconnects the 3900 from the AC power supply.

C.2.4 Rear Cooling Outlets (33)

Observe al l  CAUTION statements in this manual regarding proper  Test Set vent i lat ion.  
Also refer to the sect ion t i t led Instal lat ion Requirements ;  Venti la t ion  in Chapter 2  of the 
3900 Ser ies Operat ion Manual .

C.2.5 IF Output Signal Connector (34)

IF Output  Signal is avai lable at  this BNC connector.   The 10.7  MHz IF Output is the RF 
signal received and down-converted by the Test Set RF Analyzer.   The output level  is 
-10 dBm typical  at  10.7 MHz (50 Ω nominal) .

C.2.6 Ext Ref I /O External  Interface (35)

The External Reference I /O Connector is a BNC connect ion used to connect the Test  Set  
to an external  f requency standard, or to output  the internal  f requency standard f rom the 
Test Set  to other equipment .

C.2.7 Audio Input Connector (36)

Auxi l iary I /O Audio Connector  is in ternal ly  connected and ready for  future development.   
Do not make any external  connect ion to this connector.

C.2.8 External Trigger Signal Input Connector (37)

The External Tr igger Signal Input is the external  t r igger input  for  the Osci l loscope.  
Connect ion has an Input impedance 10 kΩ.
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C.2.9 Audio Output Connector (38)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Auxi l iary I /O Audio Connector  is in ternal ly  connected and ready for  future development.   
Do not make any external  connect ion to this connector.

C.2.10 Synchronization Signal Input/Output Connector (39)

This BNC connect ion is used with the TETRA Base Stat ion Test  System for  base stat ion 
receivers generat ing a sync output  s ignal .

C.2.11 Auxil iary IF Input Connector (LVDS) (40)

Reserved for  future development.

C.2.12 GPIB/IEEE-488 Interface Connection (41)

Connector  provides for connect ion to a GPIB/ IEEE-488 inter face bus.

C.2.13 Standard USB Client Connector (42)

Reserved for  future development.

C.2.14 PS/2 Mouse Interface Connector (43)

PS/2 mouse support  is not  enabled at  th is  t ime.   Use USB Connector for mouse opt ion.

C.2.15 Keyboard Interface Connector (44)

Keyboard Interface Connector  is a standard PS/2 connect ion.

C.2.16 USB X2 Connector (45)

Connector  is a double USB standard connect ion that a l lows connect ion of USB 1.1 
devices (e.g.  a USB memory st ick or Network connectors).

C.2.17 Ethernet Connector (46)

Ethernet Connector is a standard Base T RJ45 connect ion.

C.2.18 VGA Monitor Output Connector (47)

Connector  is a standard VGA style,  15 way, D-type connect ion that al lows a VGA monitor 
or v ideo projector to dupl icate the Test  Set ’s screen d isplay.

C.2.19 RS-232 Seria l Connector (48)

Standard 9 way,  D- type connect ion.  Reserved for  future development.

C.2.20 Paral lel  Printer Output Connector (49)

Paral lel  Pr inter  Output Connector is a standard 25  way, D-type pr inter  connect ion.
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Appendix D -  Shipping Test Set

D.1 REPACKING FOR SHIPPING

Aerof lex Test  Sets re turned to factory for  cal ibrat ion, service or  repair  must be 
repackaged and shipped subject to the fo l lowing condit ions:

D.1.1 Return Authorizat ion

Do not return any products to factory without author izat ion from Aerof lex Customer 
Service Department .

D.1.1.A CONTACT:

D.2 TAGGING TEST SETS

All  test  sets must be tagged with:

• Owner ’s ident i f icat ion and address.

• Nature of service or repai r  required.

• Model No.  and Ser ial  No.

D.3 SHIPPING CONTAINERS

Test Sets must be repackaged in or iginal  shipping containers using Aerof lex packing 
mater ials.   I f  or iginal  shipping containers and mater ials are not  avai lable,  contact  
Aerof lex Customer Service Department  for  shipp ing instruct ions.

D.4 FREIGHT COSTS

All  f reight costs on non-warranty shipments are assumed by the customer.

FAILURE TO PROPERLY PACKAGE THE TEST SET FOR SHIPMENT 
MAY RESULT IN DAMAGE DURING SHIPMENT.  PRODUCT 
WARRANTY AND FREIGHT INSURANCE (IF PURCHASED) DO NOT 
COVER SHIPPING DAMAGES RESULTING FROM IMPROPER 
PACKAGING.

Aeroflex

Customer Service Dept .

10200 West  York Street

Wichi ta,  Kansas 67215

Telephone: 800-835-2350

FAX: 316-524-2623

email : amer icas.service@aerof lex.com

CAUTION



Shipping Test Set

D.5 REPACKING PROCEDURE
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STEP PROCEDURE

5. Place Test  Set in storage posi t ion as shown with handle adjusted and locked 
against  Test  Set.

6. Place one foam insert  on a sol id  f lat  sur face.  Fo ld cardboard inser t  and place in 
foam insert  as shown.

7. Place Test  Set in foam insert .   Cardboard insert  should be against rear  bumper 
guards.

DO NOT SHIP THE TEST SET WITH HANDLE EXTENDED.  FAILURE 
TO PLACE HANDLE AGAINST TEST SET AS SHOWN MAY RESULT 
IN DAMAGE TO THE UNIT.

CAUTION



Shipping Test Set

STEP PROCEDURE
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8. Fold cardboard inser t  around Test Set  rear bumper guard and secure by at taching 
other foam inser t

9. Secure accessory box in foam inserts ( i f  appl icable) .

10. Place secured Test Set in shipping car ton.  Close shipping container l ids and seal 
wi th shipping tape or an industr ial  stapler.

I f  returning Test Set to Aerof lex for service, make sure the Return 
Authorizat ion (RA#) is clear ly marked on the exter ior of  the ship 
carton.

Cardboard
Insert

Left Facing
Foam Insert

Right Facing
Foam Insert

Accessory
Box

NOTE
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Appendix E -  Cal ibrat ion/Verif icat ion Equipment

E.1 CALIBRATION EQUIPMENT

The fol lowing table ident i f ies test  equipment required to perform 3900 cal ibrat ion 
procedures.   Due to the remote command st ructure of the cal ibrat ion sof tware,  other 
equipment meet ing the speci f icat ions of  the equipment l isted in th is Appendix may not be 
subst i tuted for  the required models.

E.2 VERIFICATION EQUIPMENT

The fol lowing table ident i f ies test  equipment needed to perform 3900 ver i f icat ion 
procedures.   Other equipment  meet ing the speci f icat ions of  the equipment l isted in this 
Appendix may be subst i tuted for the l isted models.

Equipment Model

10 MHz Standard N/A

3900 Cal ibrat ion Ki t Aerof lex PN 63934 (7001-4444-900)

Digi tal  Mult imeter HP 34401A

Frequency Counter HP 53131A w/ Opt ion 030

IEEE 488.2 Cable N/A

Power Meter Agi lent E4418B

Power Meter  Sensor Head Agi lent E4412A

Equipment Model

3900 Cal ibrat ion Ki t Aerof lex PN 63934 (7001-4444-900)

Audio Analyzer HP 8903A

Cal ibrator Fluke 5100B or equivalent

Digi tal  Mult imeter HP 34401A

Frequency Counter HP 53131A w/ Opt ion 030

Modulat ion Analyzer HP 8901A

Power Meter Agi lent E4418B

Power Meter  Sensor Head Agi lent E4412A

RF Generator HP ESG-3000A
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Appendix F -  Ethernet Crossover Cable

F.1 GENERAL  INFORMATION

This cable can be used to cascade hubs or for connect ing two Ethernet  stat ions back-to-
back without a  hub.

I t  is  important that each pair  is kept as a pair :   TX+ and TX- must  be 
in a  pair  and RX+ and RX- must be together  in another pair  (  refer  to  
table).  
The “+”  s ide of each pair  is  cal led the "t ip"  and the “-“  s ide of each 
pair  is cal led the "r ing."

To Network Interface Card 1
Common Color Signal  Name Pin

WHT/ORN TX+ 1
ORN TX– 2

WHT/GRN RX+ 3

BLU 4
WHT/BLU 5

GRN RX– 6

WHT/BRN 7
BRN 8

NOTE



Ethernet Crossover Cable

To Network Interface Card 2
Pin Signal  Name Common Color
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3 RX+ WHT/GRN

6 RX– GRN
1 TX+ WHT/ORN
4 BLU

5 WHT/BLU
2 TX– ORN
7 WHT/BRN

8 BRN
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Appendix G -  Fuse Replacement Instruct ions

STEP PROCEDURE

1. Ver i fy 3900 is OFF and AC Power is disconnected from Test Set .

2. Press inward on pressure cl ip  to remove Fuse Carr ier .

3. Remove Fuse Carr ier f rom Test Set.

AC Fuse Carr ier
4. Replace fuse:

3 A,  250 V, Type F
20 mm Cartr idge Fuse (F3AL250V)

Aerof lex P/N: 56078  (5106-0000-055)

5. Instal l  Fuse Carr ier by pressing into place.

6. Instal l  Fuse Cover.

Pressure Cl ip Fuse Carr ier

FOR CONTINUOUS PROTECTION AGAINST FIRE, REPLACE FUSE 
WITH FUSES OF THE SPECIFIED VOLTAGE AND CURRENT 
RATINGS.

CAUTION
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Appendix H -  Abbreviat ions

AC Alternat ing Current

ACC Accessory

A/D Analog to Digi ta l

AF Audio Frequency

AGC Automatic Gain Control

AM Ampli tude Modulat ion

AMP Ampli tude

ANT Antenna

Aud Audio

Assy Assembly

BW Bandwidth

CAI Common Ai r Inter face

CH Channel

CONFIG Configurat ion

CPU Centra l  Processing Unit

DAC Digi tal  to Analog Converter

DAM Data Acquisi t ion Module

dB decibel

dBm decibel  relat ive to 1  mW

dBr decibel  relat ive to arbi t rary reference value

dBV decibel  relat ive to 1  Vol t

dBW decibel  relat ive to 1  Wat t

dBV decibel  relat ive to 1  Micro Volt  

DC Direct Current

Demod Demodulated

DMM Digi tal  Mult imeter

Ext External

FCTN Funct ion

Fig. Figure

FM Frequency Modulat ion

FPGA Field  Programmable Gate Array

Freq Frequency

GEN Generator

GHz Giga Hertz

GND Ground

GPIB Genera l  Purpose Interface Bus

Hz Hertz

IC Internal  Component



Abbreviations

IF Intermediate Frequency
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In Inch

Inc Increments

I/O Input/Output

kHz Ki lo Hertz

Lbs. Pounds

LED Light-Emi t t ing Diode

LP Low Pass (F i l ter )

LVDS Low Voltage Di f ferent ia l  S ignal

MHz Mega Hertz

MIC Microphone

Mkr Marker

Mod Modulat ion

MSps Mega Samples per second

mV Mil l i  Vol t

PCB Printed Ci rcui t  Board

Pk/PK Peak

ppm Parts per Mi l l ion

Psoph Psophometr ic

PTT Push to Talk

PWR Power

RAM Random Access Memory

RBW Resolut ion Bandwidth

REF Reference

RF Radio Frequency

RMS Root Mean Square

Rx Receive

S Seconds

SQ Squelch

TCXO Temperature Control led Crystal  Osci l lator

T/R Transmit /Receive

Tx Transmit

UTILS Ut i l i t ies

UUT Unit  Under Test

V Vol ts

VAC Vol tage Alternat ing Current

VBW Video Bandwidth

VGA Video Graphics Array

Vid Video

W Watt

μs Micro Seconds

μV Micro Volt
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Our passion for performance is defined by three
attributes represented by these three icons:

solution-minded, performance-driven, customer-focused.

As we are always seeking to improve our products, the information in 

this document gives only a general indication of the product capacity,

performance and suitability, none of which shall form part of any 

contract.  We reserve the right to make design changes without notice.

EXPORT CONTROL WARNING:  This document contains controlled technical 
data under the jurisdiction of the Export Administration Regulations (EAR), 
15 CFR 730-774. It cannot be transferred to any foreign third party without the 
specific prior approval of the U.S. Department of Commerce Bureau of Industry 
and Security (BIS). Violations of these regulations are punishable by fine, 
imprisonment, or both.

CHINA / Beijing
CHINA / Shanghai

FINLAND
FRANCE

GERMANY
HONG KONG

INDIA
JAPAN
KOREA

SCANDINAVIA
*SINGAPORE

UK / Cambridge
*UK / Stevenage

*USA

Tel: [+86] (10) 6539 1166  Fax: [+86] (10) 6539 1778
Tel: [+86] (21) 5109 5128  Fax: [+86] (21) 6457 7668
Tel: [+358] (9) 2709 5541  Fax: [+358] (9) 804 2441
Tel: [+33] 1 60 79 96 00  Fax: [+33] 1 60 77 69 22
Tel: [+49] 8131 2926-0  Fax: [+49] 8131 2926-130
Tel: [+852] 2832 7988  Fax: [+852] 2834 5364 
Tel: [+91] (0) 80 4115 4501  Fax: [+91] (0) 80 4115 4502
Tel: [+81] 3 3500 5591  Fax: [+81] 3 3500 5592
Tel: [+82] (2) 3424 2719  Fax: [+82] (2) 3424 8620
Tel: [+45] 9614 0045  Fax: [+45] 9614 0047
Tel: [+65] 6873 0991  Fax: [+65] 6873 0992
Tel: [+44] (0) 1763 262277  Fax: [+44] (0) 1763 285353
Tel: [+44] (0) 1438 742200  Fax: [+44] (0) 1438 727601
Freephone: 0800 282388 
Tel: [+1] (316) 522 4981  Fax: [+1] (316) 522 1360
Toll Free: 800 835 2352 

* Indicates Regional Sales/Service Center
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