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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. 

SAFETY FIRST: TO ALL SERVICE PERSONNEL 

REFER ALL SERVICING OF UNIT TO QUALIFIED TECHNICAL PERSONNEL.  

CASE,  COVER OR PANEL REMOVAL 

Remov ing pro tec t i ve  covers ,  cas ings  or  pane ls  f rom th is  un i t  exposes  the techn ic ian to  e lec t r i ca l  hazards  that  
can resu l t  in  e lec t r i ca l  shock  or  equ ipment  damage.  

SAFETY IDENTIFICATION IN TECHNICAL MANUAL 

This  manual  uses  the fo l lowing terms  to  draw at tent ion to  poss ib le  safe ty  hazards ,  that  may  ex is t  when 
operat ing or  serv ic ing th is  equ ipment .  

CAUTION:  THIS TERM IDENTIF IES CONDITIONS OR ACTIVIT IES THAT,  IF  IGNORED,  CAN RESULT IN 
EQUIPMENT OR PROPERTY DAMAGE (e .g . ,   F IRE) .  

WARNING: THIS TERM IDENTIFIES CONDITIONS OR ACTIVIT IES THAT,  IF  IGNORED,  CAN RESULT IN 
PERSONAL INJURY OR DEATH.  

SAFETY SYMBOLS IN MANUALS AND ON UNITS 

 
CAUTION:   Refer  to  accompany ing documents .  

 AC TERMINAL:   Termina l  tha t  may  supp ly  or  be supp l ied  wi th  ac  or  a l te rnat ing vo l tage.  

 
SWITCH OFF:   AC l ine  power  to  the  dev ice  i s  OFF.  

 
SWITCH ON:   AC l ine  power  to  the dev ice i s  ON.  

 
DANGEROUS VOLTAGE:   Ind icates  e lec t r i ca l  shock  hazard due to  h igh vo l tage leve ls .  

EQUIPMENT GROUNDING PRECAUTION 

Improper  ground ing o f  equ ipment  can resu l t  in  e lec t r i ca l  shock .  

USE OF PROBES 

Check  the spec i f i ca t ions  for  the max imum vo l tage,  cur rent  and power  ra t ings  o f  any  connec tor  on the un i t  
before  connec t ing i t  w i th  a  probe f rom a termina l  dev ice.   Be sure  the termina l  dev ice per forms  wi th in  these 
spec i f i ca t ions  before  us ing i t  fo r  measurement ,  to  prevent  e lec t r i ca l  shock  or  damage to  the equ ipment .  

POWER CORDS 

Power  cords  mus t  not  be f rayed or  broken nor  expose bare wi r ing  when operat ing th is  equ ipment .  

USE RECOMMENDED FUSES ONLY 

Use on ly  fuses  spec i f i ca l l y  recommended for  the equ ipment  a t  the spec i f ied  cur rent  and vo l tage ra t ings .  



 

CAUTION:  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 WITH 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.  

 T IPS 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 BAG.   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 PACKAGED IN A  
CONDUCTIVE BAG AND PLACED IN A  WELL-CUSHIONED SHIPPING CONTAINER.  
 

 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE
BY ELECTROSTATIC DISCHARGE (ESD)

 
 

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

CAUTION: KEEP ALL VENT OPENINGS CLEAR AND UNOBSTRUCTED FOR PROPER EQUIPMENT COOLING 
AND CONTINUED RELIABILITY.   DO NOT OPERATE EQUIPMENT IN THE VERTICAL POSIT ION ON 
PLUSH CARPET OR UPHOLSTERY TO AVOID IMPAIRING THE AIR EXHAUST.   WHEN OPERATING 
THE TEST SET IN THE NORMAL HORIZONTAL OR T ILT BAIL POSIT ION,  MAINTAIN AT LEAST  
1 .6  INCHES (FOUR CENTIMETERS) OF CLEARANCE BETWEEN THE EQUIPMENT REAR EXHAUST 
FAN SCREEN AND OBJECTS OR WALLS.  
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PREFACE 

SCOPE 

This manual  conta ins maintenance inst ruct ions for  the 2975.   The in format ion in  th is manual  enables 
servic ing technic ians to :  

 Service,  test  or  rep lace any major  assembly wi th in  the 2975.  

 Mainta in  operat ing condi t ions of  the 2975 to  the expected per formance standards.  

 Understand pr incip les of  operat ion,  re la t ing to  the overa l l  operat ion of  the 2975 as wel l  as 
funct ional  operat ion wi th in  the major  assembl ies.  

ORGANIZATION 

The 2975 Maintenance Manual  is composed of  the fo l lowing sect ions:  

SECTION 1 -  THEORY OF OPERATION 

Descr ibes how the 2975 operates on three leve ls of  complexi ty:   system level ,  funct ional  leve l  
and funct ional ly a t  a  module (assembly)  leve l .  

SECTION 2 -  CALIBRATION/VERIFICATION 

Provides the step by step procedures for  ca l ibrat ing and ver i fy ing the per formance of  the 
2975.  

SECTION 3 -  REPLACEMENT PROCEDURES 

Provides step by step procedures for  removing and insta l l ing major  assembl ies wi th in  the 
2975.  

SECTION 4 -  PARTS LIST 

Provides par t  l is ts and d iagrams for  order ing rep laceable par ts wi th in  the 2975.  

SECTION 5 -  ASSEMBLIES 

Conta ins the 2975 system in terconnect  d iagram and d iagrams of  a l l  major  assembl ies.  
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SECTION 1 - THEORY OF OPERATION 

1-1 

1-1 GENERAL 

The 2975 d ig i ta l  rad io test  p la t form in tegrates over  20 rad io- test ing inst ruments in to  a s ing le user-
f r iendly inst rument  that  o f fers the in terconnect iv i ty normal ly expected f rom a personal  computer .  

The 2975 d ig i ta l  test  p la t form,  created wi th  modular  design,  is s imple to  suppor t  and upgrade.   The 
2975 provides comprehensive t ransmi t ter  and receiver  test ing,  whi le  the fu l l - range spect rum analyzer  
and t racking generator  make possib le  base si te  component  test ing.   The dual  channel  osci l loscope 
and in ternal  DEMOD scope provide comprehensive v iewing of  s ignals.  

Th is fo l lowing sect ions,  System Overview and Module Overview,  provide the maintenance technic ian 
wi th  a concept  o f  how the 2975 operates.  

1-2 SYSTEM OVERVIEW 

RECEIVE SYSTEM OVERVIEW 

The 2975 is capable of  rece iv ing modulated or  unmodulated signals ranging form 1 MHz to  2.7 GHz.   
S ignals are received through the Power Terminat ion Assy at  the ANT Connector  ( low power s ignals,  
<-10 dBm) or  T/R Connector  (h igh power s ignals,  >-10 to  +50 dBm).   A d iode detector  serves to  
measure RF power appl ied to  the T/R Connector .   The ANT Connector  and GEN Connector  are 
protected f rom h igh power leve ls by a l imi ter  c i rcu i t .   Refer  to  the Generate System Overview for  
more deta i ls on the GEN Connector .   The RF signal  is  routed to  the Receiver  Assy.  

The Receiver  Assy has se lectab le at tenuators and provides reference signals of  10,  40,  80 and  
400 MHz to the system.  External  10 MHz I /O is routed f rom the Receiver  Assy to  the Rear Panel  
Assy.   In  the Receiver  Assy,  the incoming signal  is  conver ted to  an IF ( immediate f requency)  o f   
10.7 MHz and signal  condi t ion ing is star ted.   The 10.7 MHz IF s ignal  is  passed on to  the Video/ IF 
PCB Assy.  

The IF/Video PCB Assy has se lectab le 10.7 MHz IF f i l ter ing of  30 kHz,  300 kHz and 6 MHz.   Both the 
CAI  (Common Ai r  In ter face)  PCB Assy and the IF/Video PCB Assy work together  to  provide the AGC 
(automat ic ga in contro l )  for  the Receiver  Assy.   The CAI  PCB Assy sends data to  the IF/Video PCB 
Assy to  increase or  decrease the ga in automat ica l ly,  provid ing the correct  leve l  to  the CAI  PCB Assy.   
The IF/Video PCB Assy a lso is responsib le  for  Analyzer  resolut ion bandwidth f i l ters in  the “Look and 
L isten”  mode of  300 Hz,  3  kHz and 60 kHz.   When the dedicated Analyzer  mode is se lected,  a l l  
combinat ions of  IF f i l ter ing are used to  provide a fu l ly  funct ional  Spectrum Analyzer .   Addi t ional  
funct ions of  the IF/Video PCB Assy are:  10.7 MHz IF output  to  the Rear Panel  Assy,  Video output  to  
the Rear  Panel  Assy and IF Count  to  the Mul t i funct ion PCB Assy.   The f ina l  dest inat ion of  the  
10.7 MHz IF s ignal  is  routed to  the CAI  PCB Assy.  

The CAI  PCB Assy receives the 10.7 MHz IF s ignal  and d ig i ta l ly  per forms the demodulat ion process.   
Demodulat ion types include FM, AM, P25 and P25Encr .   Dur ing the demodulat ion process,  the s ignal  
is  measured for  correct  power st rength.   I f  the incoming power is incorrect ,  data is provided back to  
the IF/Video PCB Assy for  AGC contro l  as previously d iscussed in  the IF/Video PCB sect ion above.   
The CAI  PCB Assy provides d ig i ta l ly  demodulated signals to  the system for  meter  funct ions such as:  
Receiver  Level  Meter ,  Deviat ion Meter ,  C4FM Meter ,  Demod Output ,  In ternal  Demod Scope and 
Speaker .   Other  CAI  PCB Assy funct ions are d iscussed in  the Generate System Overview.  
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GENERATE SYSTEM OVERVIEW 

The Generate System path star ts wi th  the CAI  PCB Assy.   The CAI  PCB Assy d ig i ta l ly  modulates an 
11.4 MHz IF s ignal .   The Modulat ion sources are M1,  M2,  Mic and Audio.   The Modulat ion types 
include FM, AM, P25 and P25Encr .  

Pr imar i ly Dig i ta l  audio sources begin in  the Mul t i funct ion PCB Assy and are t ransferred to  the CAI  
PCB Assy,  however;  the CAI  PCB Assy provides P25 and P25Encr  (encrypted)  d ig i ta l  audio sources.   
The 11.4 MHz IF s ignal  is  routed to  the Generator  Assy.  

The Generator  Assy is designed to  conver t  the 11.4 MHz IF s ignal  to  the desi red output  f requency 
between 1 MHz to 2.7 GHz.   The var iab le at tenuator  in  the Generator  Assy provides 9.9 dB 
at tenuat ion in  0 .1 dB steps between the 10 dB steps of  the At tenuator  Assy.   The signal  is  ampl i f ied 
to  a leve l  h igh enough to  overcome the losses of  the At tenuator  Assy and Power Terminat ion Assy 
and to  meet  the speci f ied maximum output  power leve l .   The desi red RF signal  is  then routed to  the 
At tenuator  Assy.  

The At tenuator  Assy consists o f  s ix re lay-at tenuator  sect ions and a dr iver  board.   One re lay-
at tenuator  sect ion is 10 dB and the other  f ive re lay-at tenuator  sect ions are 20 dB for  a  to ta l  
a t tenuat ion of  110 dB.   Af ter  the At tenuator  Assy,  the RF signal  goes to  the Power Terminat ion Assy.  

The RF signal  can be routed out  the GEN Connector  or  the T/R Connector  in  the Power Terminat ion 
Assy.   The GEN Connector  provides a maximum output  s ignal  o f  +10 dBm and the T/R Connector  
provides a maximum output  s ignal  o f  -30 dBm over  the 1 MHz to 2.7 GHz range.  
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1-3-1 BACKPLANE PCB ASSY (42A1A1A1) 

Refer  to  F igure 1-2.  

The Backplane PCB Assy provides the mechanism that  routes e lect r ica l  s ignals between the var ious 
system assembl ies:  

 32-Pin Connector  provides connect ion to  the Power Terminat ion Assy 

 10 Pin Header  provides r ibbon cable connect ion to  the Front  Panel  Assy 

 10 Pin Header  provides r ibbon cable connect ion to  the At tenuator  Assy 

 24 Pin Header  provides r ibbon cable connect ion to  the GPIB Connector  

 40 Pin Header  provides r ibbon cable connect ion to  the CRYPTION Connector  

 44 Pin Header  provides connect ion to  the Front  Panel  Audio PCB Assy 

 48 Pin DIN Connectors for :  

  Disk I /O PCB Assy 

  Rear  Panel  PCB Assy 

  IF/Video PCB Assy 

  Generator  Assy 

  Receiver  Assy 

 96 Pin DIN Connectors for :  

  Power Supply Assy 

  CAI  PCB Assy 

  CPU Adapter  Assy (3)  

  Mul t i funct ion IO PCB Assy (3)  

The Backplane PCB Assy layout  u t i l izes RF techniques on a l l  s ignals >33 MHz and on a l l  low leve l  
s ignals.  
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1-3-2 FRONT PANEL AUDIO PCB ASSY (42A1A1A2) 

Refer  to  F igures 1-2 and 1-3.  

The Front  Panel  Audio PCB Assy p lugs in to  the Backplane PCB Assy and suppor ts the RJ-11 and Test  
Connector  o f  the 2975 Front  Panel .   The Front  Panel  Audio PCB Assy conver ts analog audio s ignals 
f rom the RJ-11 Connector  (Audio Input)  to  d ig i ta l  s ignals for  the system.  The Front  Panel  Audio PCB 
Assy a lso provides output  analog audio s ignals to  the RJ-11 Connector  (Audio Output)  by conver t ing 
d ig i ta l  s ignals f rom the system.  Signal  Tone or  Data f i l ter ing,  in  addi t ion to  the balanced or  
unbalanced swi tches,  are preformed by the Front  Panel  Audio PCB Assy.   Output  s ignals f rom the 
Front  Panel  Audio PCB Assy are the audio funct ion generator  s ignals and the demodulated audio 
s ignal  (Demod).   Audio Input  s ignals to  the Front  Panel  Audio PCB Assy are the microphone and 
Sinad In  s ignals.  

The Front  Panel  Audio PCB Assy generates a d ig i ta l ly  cont ro l led output  vo l tage for  the Test  
Connector  and routes input /output  s ignals to / f rom the Test  Connector .  

+V

LATCH

CLOCK

LATCH

CLOCK

DATA

SERIAL DATA

DATA
PROGRAMABLE

RESISTOR
REGULATOR

VOLTAGE

DEMOD AUDIO

SERIAL CLOCK

MIC AUDIO

SINAD AUDIO +
  12 BIT ADC
CONVERTER

REFERENCE
VOLTAGE

1.5 to 12 Vdc

SINAD AUDIO -

8 POLE
20 kHz LPF

  FUNCTION
GENERATOR

AUDIO

8 POLE
50 kHz LPF

8 POLE
20 kHz LPF

8 POLE
50 kHz LPF

8 POLE
20 kHz LPF

8 POLE
20 kHz LPF

  12 BIT ADC
CONVERTER

SERIAL DATA

SERIAL CLOCK

  12 BIT D/A
CONVERTER

042M-038  

F igure 1-3  Front  Panel  Audio PCB Assy Block Diagram 
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1-3-3 CPU ADAPTER ASSY (42A1A1A5) 

Refer  to  F igure 1-2.  

The CPU Adapter  PCB Assy provides a convenient  mechanism by which a l l  CPU generated signals 
are d ist r ibuted through the Backplane PCB Assy to  other  system assembl ies.   A s ing le  board 
computer  is mounted to  the CPU Adapter  PCB Assy.   F la t  r ibbon cables are used to  in terconnect  the 
PCB assembl ies together .   The Backplane PCB Assy in ter face consists o f  three 96 Pin DIN 
Connectors.  
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1-3-4 POWER SUPPLY ASSY (42A1A1A6) 

Refer  to  F igures 1-2 and 1-4.  

AC power for  the Power Supply Assy is provided by an IEC universa l  3-prong power ent ry module wi th  
an in tegrated power swi tch,  fuses and EMI f i l ter .   Th is feeds the 225 W power supply wi th  an input  
range of  85 to  264 VAC at  a  47 to  63 Hz rate.   The Power Supply Assembly is responsib le  for  
generat ing a l l  in ternal  vo l tages requi red to  operate the 2975.  

Four  d i f ferent  vo l tages are generated by the Power Supply Assy and d ist r ibuted through the 
Backplane PCB Assy:  

 +5 V (Analog and Dig i ta l )  

 +12 V 

 -12 V 

 +5.1 VA (a ‘keep a l ive ’  vo l tage for  turn-on ci rcu i t ry)  

The f i l ter  ar ray on the V1 (5 V)  power supply output  iso la tes the d ig i ta l  and analog +5 V ci rcu i t ry.  
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F igure 1-4  Power Supply Assy Block Diagram 
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1-3-5 POWER TERMINATION ASSY (42A1A1A7) 

Refer  to  F igures 1-2 and 1-5.  

The Power Terminat ion Assy consists o f  four  PCB Assembl ies:  LNA, GEN Buf fer ,  RF Power and 
Contro l ler .   The assembly housing provides ci rcu i t  iso la t ion,  which must  be very h igh for  the t racking 
generator  funct ion,  as wel l  as provid ing heat  s ink cool ing for  the h igh power RF input .   The cool ing 
fan is turned on and of f  by the processor  contro l  based on the temperature of  the Power Terminat ion 
Assy.  

The Power Terminat ion Assy provides the foca l  po in t  through which RF signals pass between the UUT 
and the 2975.   There are three RF user  in ter face connectors (on the f ront  o f  the uni t )  (ANTENNA IN,  
GEN OUT, T/R) and two in ternal  coaxia l  cable connect ions (Receiver  Assy and Generator  Assy) .  

 
POWER TERMINATION RF I /O 

The Power Terminat ion Assy has three RF inputs,  one output  and one b i -d i rect ional  connector .   The 
main RF T/R ( t ransmi t / receive)  connector  is a  type “N”  connector  which can be used for  fu l l  duplex 
operat ion and is the pr imary power measurement  connector .   The ANT (or  Antenna)  and GEN (or  
Generator)  connectors are TNC connectors.   The T/R Connector  is designed to  accept  input  RF 
signals f rom DC to 2.7 GHz at  power leve ls up to  150 W.  At  power leve ls >50 W, the input  power 
must  mainta in  a duty cycle  of  20% on and 80% of f .  

The ANT Connector  provides low signal  leve l  operat ion through a LNA (Low Noise Ampl i f ier )  which 
improves the sensi t iv i ty and can be used to  moni tor  low leve l  s ignals wi th  the appl icat ion of  an 
external  antenna.   The ANT Connector  is protected f rom h igh power leve ls by a l imi ter  c i rcu i t .  

The GEN Connector  provides an output  s ignal  o f  +10 dBm over  the 1 to  2700 MHz range,  and can be 
used in  conjunct ion wi th  the ANT Connector  to  do sca lar  measurements in  the t racking generator  
operat ion mode.  

The f ina l  two RF SSMB connectors are the receive output  to  the Receive IF Assy and the input  f rom 
the Generator  Assy.  

 
RF POWER DETECTOR 

A diode detector  on the RF Power PCB Assy at  the output  o f  a  four-way power sp l i t ter  serves to  
measure RF power appl ied to  the T/R Connector .  

 
TEMPERATURE SENSORS 

There are two temperature sensors on the RF Power PCB Assy.   Sensor 1  is used to  moni tor  the 
temperature of  the 20 dB RF power at tenuator .   Sensor  2 is used to  moni tor  the ambient  temperature 
of  the d iode detector  to  enable temperature correct ion of  the power meter .  
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F igure 1-5  Power Terminat ion Assy Block Diagram 
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F igure 1-5  Power Terminat ion Assy Block Diagram (cont)  
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1-3-6 DISK I/O PCB ASSY (42A1A1A9) 

Refer  to  F igures 1-2 and 1-6.  

CPU I /O signals are routed to  the Disk I /O PCB Assy p lug- in  s lo t  through the Backplane PCB Assy.   
The f loppy signals go d i rect ly to  a  26-p in  f lex cable header ,  provid ing a convenient  connect ion to  a 
3.5”  ha l f -he ight  f loppy d isk dr ive.   Located on the Disk I /O PCB Assy is the OCXO osci l la tor ,  
provid ing a very stab le and accurate 10 MHz reference f requency for  the system.  A DAC, dr iven by 
the Mul t i funct ion I /O PCB Assy provides vo l tage tun ing of  the OCXO.  A ser ia l  EEPROM stores the 
factory ca l ibrated tun ing vo l tage for  the osci l la tor .   A dual  DAC dr ives the speaker  ampl i f ier  a f ter  i t  is  
f i l tered by a 4.6 kHz f i l ter .   A d i f ferent ia l  A-D conver ter ,  dr iven by the Mul t i funct ion I /O PCB Assy 
moni tors the bat tery vo l tage.  
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F igure 1-6  Disk I /O PCB Assy Block Diagram 
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1-3-7 ATTENUATOR ASSY (42A1A3) 

Refer  to  F igures 1-2 and 1-7.  

The at tenuator  consists of  s ix re lay-at tenuator  sect ions and a dr iver  board.   One re lay-at tenuator  
sect ion is 10 dB,  and the other  f ive re lay-at tenuator  sect ions are 20 dB;  for  a  to ta l  a t tenuat ion of   
110 dB.   The dr iver  board conta ins a ser ia l  to  para l le l  conver ter  and six t ransistor  dr iver  stages,  
which dr ive the at tenuator  re lays wi th  the requi red current .   The module uses 5 V for  the supply and 
re lay dr ives.  

Each ind iv idual  stage has an accuracy (±0.5 dB)  to  i ts ra ted va lue.   The at tenuator  has a f requency 
response f la tness (s lope)  f rom 0 to  2.7 GHz of  <3 dB.   This s lope remains constant  (±0.5 dB) wi th  
d i f ferent  stages of  a t tenuat ion on or  o f f .   Th is er ror  is removed when the 2975 is ca l ibrated.  
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F igure 1-7  At tenuator  Assy Block Diagram 
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1-3-8 GENERATOR ASSY (42A1A4) 

Refer  to  F igure 1-2.  

The CAI  PCB Assy provides 11.4 MHz IF to  the Generator  Assy for  f requency conversion to  the 
desi red output  f requency.   The Generator  Assy provides 0.1 dB steps between the 10 dB steps of  the 
step at tenuator  a t tached to  the top of  the Generator  Assy.   The Generator  Assy is a lso used as the 
t racking generator ,  a l lowing for  swept  measurements such as f i l ter  response.   The Generator  Assy 
consists of  two separate PCB Assembl ies:  RF/Microwave PCB Assy and the Synthesizer /Contro l  PCB 
Assy.   The lower f requency funct ions reside on the Synthesizer /Contro l  PCB Assy,  whi le  the h igher  
f requency funct ions reside on the RF/Microwave PCB Assy.  

 
RF/MICROWAVE PCB ASSY 

The RF/Microwave PCB Assy is designed to  conver t  a  11.4 MHz IF input  to  any f requency f rom 1 MHz 
to  2.7 GHz.   The 11.4 MHz IF s ignal  is  conver ted to  3 increasing ly h igher  IF f requencies:  91.4,  611.4 
and 3411.4 MHz respect ive ly.   At  each IF,  a  considerable amount  o f  f i l ter ing is per formed in  order  to  
remove the images resul t ing f rom the previous up-conversion.   F ina l ly,  the 3411.4 MHz signal  is  
down-conver ted to  the desi red f requency.   The signal  is  then leve led and ampl i f ied up to  a leve l  h igh 
enough to  overcome the losses of  the step at tenuator  and power terminat ion and st i l l  meet  the 
speci f ied maximum output  power leve l .  

 
POWER AMPLIFIER /  POWER DETECTION 

The output  o f  the ALC gain contro l  e lement  serves as input  to  the power ampl i f ier .   The to ta l  ga in 
across the power ampl i f ier  st r ip  is approximate ly 46 dB.   Roughly -26 dBm out  o f  the vo l tage var iab le 
at tenuator  produces fu l l  power (+20 dBm) at  the output  connector  o f  the RF/Microwave PCB Assy.  

The resist ive tap just  before the output  a t tenuator  provides the sample point  for  output  power 
detect ion.   The detected power vo l tage undergoes an inversion and is passed through a log 
l inear izat ion c i rcu i t .   The power detect  output  is passed over  to  the ALC funct ions on the 
Synthesizer /Contro l  PCB Assy for  generator  output  leve l ing.  

 
SYNTHESIZER/CONTROL PCB ASSY 

The Synthesizer /Contro l  PCB Assy consists o f  3  major  loops:  DDS, main and comb dr iver .   Th is 
st ructure locks a YIG osci l la tor  by mixing the output  wi th  that  o f  the comb f requency coming f rom the 
clean loop.   The comb moves in  approximate ly 0 .4 MHz steps provid ing a coarse tune.   The DDS, 
which is tunable in  ext remely f ine steps,  dr ives the main loop,  g iv ing the Synthesizer /Contro l  PCB 
Assy sub-her tz resolut ion.   The comb dr iver  has 2 loops that  generate an except ional ly c lean signal  
that  is  mul t ip l ied up to  the YIG f requency.   The step loop provides a l l  o f  the step size for  the comb 
dr iver  and is fo l lowed by the c lean loop which t racks the step loop changes.  

The f requencies of  80 and 400 MHz that  exist  in  the Receiver  Assy are reused to  generate the LOs 
used for  the up-conver ter  b lock.   Th is is what  determined the choice of  IF f requencies.   In  order  to  
conver t  11.4 to  91.4 MHz,  11.4 MHz is mixed wi th  80 MHz and the sum product  taken.   The 520 MHz 
LO needed for  the 611.4 MHz IF is generated by d iv id ing 400 MHz by 2.   Th is 200 MHz signal  is  
mixed wi th  the 80 MHz in  a mixer  that  has poor  th i rd  order  LO per formance.   The 3rd LO minus the IF 
produces 600 MHz.   Subtract  80 MHz for  a  sum of  520 MHz.   F ina l ly,  the 2800 MHz LO needed to  
conver t  611.4 to  3411.4 MHz is generated by mul t ip ly ing 400 MHz by 7.  
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1-3-9 IF/VIDEO PCB ASSY (42A1A5) 

Refer  to  F igure 1-2.  

The IF/Video PCB Assy condi t ions incoming signals f rom the Receive IF Assy for  the CAI  PCB Assy 
and provides a squared IF s ignal  to  the Mul t i funct ion I /O PCB Assy for  f requency counter  c i rcu i t ry.   
The IF/Video PCB Assy provides the analyzer  ga in ad justment  when adjust ing the Reference leve l  
dBm on the Spectrum Analyzer ,  and acts as the receiver  Automat ic Gain Contro l  (AGC) when in  the 
Receiver  mode.   As wel l ,  provid ing a d ig i t ized logar i thmic representat ion of  the incoming signal  
ampl i tude for  both the “channel ”  and “widescan”  analyzer  modes.  

The IF/Video PCB Assy a lso provides a buf fered 10.7 MHz IF s ignal  and spect rum analyzer  v ideo to  
the rear  of  the 2975.   F ina l ly,  the IF/Video PCB Assy provides a temperature sensor  for  sensing the 
in ternal  ambient  un i t  temperature.  

 
IF/VIDEO -  10.7 MHZ IF FILTERS 

The 10.7 MHz IF path provides gain ad justment  and hardware bandwidth rest r ict ion of  the incoming 
signal  f rom the Receive IF Assy to  be used by the CAI  PCB Assy Dig i ta l  S ignal  Processor  (DSP).   
From th is path,  a l l  s ignal  processing,  decoding and meter ing funct ions are per formed.   The IF is a lso 
squared up for  the IF f requency counter  c i rcu i t ry for  the Mul t i funct ion I /O PCB Assy.   The 10.7 MHz  
f i l ter  bandwidth se lect ions include:  6  MHz,  300 kHz and 30 kHz.  

 
IF/VIDEO -  5 .3 MHZ IF FILTERS “CHANNEL” IF 

The Spectrum Analyzer  5.3 MHz IF funct ions to  provide a f ixed f requency down-conversion of  the CAI  
10.7 MHz IF s ignal  for  the “Look and L isten Mode”  in  the Channel  Analyzer  screens.   The 5.3 MHz 
f i l ter  bandwidth se lect ions include:  60 kHz,  3  kHz and 300 Hz.  
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1-3-10 MULTIFUNCTION I/O PCB ASSY (42A1A6) 

Refer  to  F igures 1-2 and 1-8.  

The Mul t i funct ion I /O PCB Assy consists o f  two independent  subsystems:  Scope/DVM Subsystem and 
Audio Subsystem.  The Mul t i funct ion I /O PCB Assy per forms the fo l lowing funct ions:  

 Two Channel  Scope wi th  external  t r igger  capabi l i ty  

 Dig i ta l  Vol tmeter  

 Dig i ta l  Audio to  Front  Panel  PCB Assy for  the Funct ion Generator  and DEMOD outputs 

 Speaker  Dr iver  c i rcu i t  

 Dig i ta l  Audio inputs f rom Front  Panel  PCB Assy 

 RF Subsystem Contro l  I /O 

 Dig i ta l  Funct ion Generator  for  modulat ion formats 

The main components of  the Mul t i funct ion I /O module are two Motoro la DSP’s.   One is an Al tera 
FPGA, which per forms the actua l  contro l  o f  the RF subsystems.   The other  is a  dual  channel  scope.   
One DSP funct ions as the Scope/DVM subsystem and the other  per forms the Audio and RF contro l  
subsystems.  

The pr imary purpose of  the master  DSP is to  contro l  and read the RF subystems.   I t  must  a lso act  as 
the in ter face to  the host  CPU for  i tse l f  and the Scope/DVM DSP.  A b i -d i rect ional ,  h igh speed ser ia l  
data channel  to  the CAI  PCB Assy is a lso provided for  demodulated audio data input  and audio data 
output  that  is  to  be modulated.  

FPGA

SCOPE/DVM
CONTROL

SCOPE 1

DVM

SCOPE 2

CRYPTO CONTROL
AUDIO I/O DATA

UUT DIG I/O

RF CONTROL

F
U

N
C

 G
E

N
/M

IC
 A

U
D

IO
 D

A
T

A

D
E

M
O

D
 A

U
D

IO
 D

A
T

A

DSP
DSP56301

80 MHz

128K x 8
SRAM

DVM

DVM
LOADS

12 BIT
DAC

SIGNAL
CONDITIONING

SCOPE SAMPLING UP TO 10 MHz

TRIGGER

2975
BUS

12 BIT
DAC

SIGNAL
CONDITIONING

128K x 8
SRAM

DSP
DSP56301

80 MHz

042M-044 

F igure 1-8  Mul t i funct ion I /O PCB Assy Block Diagram 
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1-3-11 RECEIVER ASSY (42A1A7) 

Refer  to  F igure 1-2.  

The Receiver  Assy is a  se l f  conta ined wideband t r ip le  conversion receiver  that  is  designed to  conver t  
incoming f requencies (9 kHz to  2.7 GHz) to  an output  IF f requency of  10.7 MHz.   The module consists 
of  two separate PCB Assembl ies:  Receiver  PCB Assy and the Synthesizer  PCB Assy.  

 
RECEIVER PCB ASSY 

The Receiver  PCB Assy conver ts incoming f requencies (9 kHz to  2.7 GHz) to  an output  IF f requency 
of  10.7 MHz.  The Receiver  PCB Assy provides a l 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 Assy for  addi t ional  f i l ter ing and signal  
condi t ion ing.  

 
SYNTHESIZER PCB ASSY 

The Synthesizer  PCB Assy consists o f  3  major  loops:  the DDS, main,  and comb dr iver .   Th is st ructure 
locks a YIG osci l la tor  by mixing i ts output  wi th  that  o f  the comb f requency coming f rom the clean 
loop.   The comb i tse l f  moves in  approximate ly 0 .4 MHz steps provid ing a coarse tune.   The DDS 
which is tunable in  ext remely f ine steps,  dr ives the main loop g ives the synthesizer  i ts sub-her tz 
resolut ion.   The comb dr iver  has 2 loops that  generate an except ional ly c lean signal  that  is  mul t ip l ied 
up to  the YIG f requency.   The step loop provides a l l  o f  the step size for  the comb dr iver  and is 
fo l lowed by the c lean loop which t racks the step loop changes.  The synthesizer /contro l  board provide 
both 80 MHz and 400MHz reference for  the Generator  Module.  
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1-3-12 CAI PCB ASSY (42A1A8) 

Refer  to  F igures 1-2 and 1-9.  

The CAI  (Common Ai r  In ter face)  PCB Assy conta ins two DSP’s and the d ig i ta l  up/down conver ter  
ch ipset .   The main responsib i l i ty  o f  the CAI  PCB Assy is to  provide the in ter face between the IF and 
the host  CPU. 

 Dig i ta l ly  per form modulat ion and demodulat ion of  IF s ignal  using ch ipset  and DSP. 

 Per form parametr ic measurements f rom the I  and Q data that  is generated by the ch ipset .  

 Per form vo ice Encoder /Decoder  funct ion in  the Motoro la DSP. 

 Generate received I  and Q outputs.  

 Contro l led by the host  CPU over  the ISA bus in  which par t  o f  the address decoding has been 
per formed external  to  the CAI  PCB Assy.  
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F igure 1-9  CAI  PCB Assy Block Diagram 

 



SECTION 2 - CALIBRATION/VERIFICATION 

2-1 

2-1 GENERAL 

This  sect ion prov ides the maintenance technic ian wi th  Cal ibrat ion and Ver i f icat ion Procedures.  

The Cal ibrat ion/Ver i f icat ion Procedures should on ly  be per formed by Technic ians fami l iar  wi th  the 
setup and operat ion of  the recommended test  equipment .  

2-1-1 CALIBRATION/VERIFICATION SCHEDULE 

The Cal ibrat ion/Ver i f icat ion Procedures should be per formed as a resul t  o f  one or  more of  the 
fo l lowing condi t ions:  

 The 2975 fa i ls  to  meet  the per formance speci f icat ions 

 One or  more assembl ies are rep laced 

 The recommended 12 month ca l ibrat ion in terva l  is  due 

2-1-2 CONTROLS AND CONNECTORS 

Refer  to  Appendix  C for  the locat ion of  the contro ls  and connectors  spec i f ied in  the Cal ibrat ion/  
Ver i f icat ion Procedures.  

2-1-3 TEST EQUIPMENT REQUIREMENTS 

Appendix  E conta ins a l is t  o f  Test  Equipment  su i tab le for  per forming the Cal ibrat ion/  Ver i f icat ions 
Procedures.   Other  equipment  meet ing the Test  Equipment  spec i f icat ions l is ted in  Appendix  E may be 
subst i tu ted in  p lace of  the recommended models .  

2-1-4 TEST RECORD 

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

NOTE:  Cal ibrat ion Resul ts  for  the Generator  and Analyzer  Cal ibrat ion process are s tored in  an 
e lect ron ic  f i le  on the PC.  

2-1-5 VERIFICATION SETUP FILES 

There are 28 Ver i f icat ion Setup F i les s tored in the 2975.   When per forming the Ver i f icat ion 
Procedures,  the Recal l  feature of  the 2975 is  used to  recal l  the Ver i f icat ion Setup F i le  needed.  

NOTE:  The Ver i f icat ion Setup F i les are a lso inc luded on the Cal ibrat ion Sof tware CD-ROM. 

2-1-6 CALIBRATION SOFTWARE 

The Cal ibrat ion Sof tware CD-ROM inc ludes the Cal ibrat ion Sof tware,  Ver i f icat ion Setup F i les and 
System Sof tware.  

NOTE:  The 2975 should be running System Sof tware Vers ion 1.9 or  h igher  before the Cal ibrat ion is  
per formed.  
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2-2 PRECAUTIONS 

2-2-1 SAFETY 

As wi th  any p iece of  e lect ron ic equipment ,  take ext reme caut ion when working wi th  “ l ive”  c i rcu i ts.   
Observe the fo l lowing precaut ions when per forming the Cal ibrat ion/Ver i f icat ion Procedures:  

WARNING: REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL BEFORE PERFORMING 
ANY 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 TROUBLESHOOTING TOOLS WHEN WORKING WITH LIVE 
CIRCUITS. 

 FOR ADDED INSULATION, PLACE RUBBER BENCH MATS UNDER ALL POWERED 
BENCH EQUIPMENT AND TECHNICIAN CHAIRS. 

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

2-2-2 ESD 

CAUTION:  ONLY PERFORM CALIBRATION/VERIFICATION PROCEDURES IN AN ESD 
ENVIRONMENT.  ALL PERSONNEL PERFORMING THE CALIBRATION/ VERIFICATION 
PROCEDURES SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD PRACTICES AND/OR 
BE ESD CERTIFIED. 
 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE
BY ELECTROSTATIC DISCHARGE (ESD)

 

 

2-3 DISASSEMBLY REQUIREMENTS 

Remove the Case Assy f rom the 2975 to  per form the Power Supply Vol tages Cal ibrat ion Procedures.  

Refer  to  the ind iv idual  Cal ibrat ion Procedures for  addi t ional  d isassembly requi rements.  

The Case Assy should be reassembled pr ior  to  per forming the TXCO and Generator  /  Analyzer  
Cal ibrat ion Procedures.  
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2-4 VERIFICATION PROCEDURES 

To perform a Calibration Verif ication, perform para 2-4-2 through 2-4-9. 

To perform a System Verif ication, perform para 2-4-2 through 2-4-29. 

2-4-1 INITIAL SETUP 

 PREREQUISITES: None 

 EQUIPMENT REQUIRED: 10 MHz Frequency Standard 

STEP PROCEDURE  

1.  Connect  the 2975 to  an appropr ia te external  power source.  

2 .  Set  the MAIN POWER Swi tch (Rear  Panel )  to  the ON posi t ion.  

3 .  Connect  the 10 MHz Frequency Standard to  the EXTERNAL RF I /O Connector .  

4 .  When the Opening Screen is d isp layed,  press MODE  Key,  “7 ”  Key and “1 ”  Key to  d isp lay 
the Conf igurat ion Screen.  

5.  Press MODE  Key,  “7 ”  Key and “7 ”  Key to  d isp lay the Recal l  Menu.  

 
The 2975 system parameters are now ready to be verif ied. 



2-4 

2-4-2 GENERATOR OUTPUT FREQUENCY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Universal  Counter  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #1.  

2 .  Disconnect  the 10 MHz Frequency Standard f rom the EXTERNAL RF I /O Connector .  

3 .  Connect  the Universa l  Counter  to  the GEN Connector .  

4 .  Ver i fy  1  GHz (±10 Hz)  on the Universa l  Counter .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures (para 2-6) .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  reconnect  the  
10 MHz Frequency Standard to  the EXTERNAL RF I /O Connector  and proceed wi th  
the next  Ver i f icat ion Procedure.  
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2-4-3 GENERATOR OUTPUT POWER 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Power Meter  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #2.  

2 .  Connect  the Power Meter  to  the GEN Connector .  

3 .  Set  the Power Meter  to  501 MHz at  +10.0 dBm. 

4.  Ver i fy  the fo l lowing levels  on the Power Meter :  
 

2975 GENERATOR LEVEL POWER METER LEVEL 

+10 dBm +10 dBm (±1.5 dB) 

0 dBm 0 dBm (±1.5 dB) 

-10 dBm -10 dBm (±1.5 dB) 

-20 dBm -20 dBm (±1.5 dB) 

-30 dBm -30 dBm (±1.5 dB) 

-40 dBm -40 dBm (±1.5 dB) 

-50 dBm -50 dBm (±1.5 dB) 

-60 dBm -60 dBm (±1.5 dB) 
 

• I f  a l l  readings are correct ,  go to  Step 5.  

• I f  any reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures  
(para 2-6) .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-4 GENERATOR LEVEL FLATNESS 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Power Meter  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #3.  

2 .  Connect  the Power Meter  to  the GEN Connector .  

3 .  Set  the 2975 to  the fo l lowing f requencies and ver i fy  0  dBm (±1.5 dB) on the Power 
Meter :  

 

170 MHz 
220 MHz 
270 MHz 
320 MHz 
370 MHz 
420 MHz 
470 MHz 
520 MHz 
570 MHz 
620 MHz 
670 MHz 
720 MHz 
770 MHz 
820 MHz 
870 MHz 
920 MHz 
970 MHz 
1020 MHz 
1070 MHz 
1120 MHz 
1170 MHz 
1220 MHz 
1270 MHz 
1320 MHz 
1370 MHz 
1420 MHz 

1470 MHz 
1520 MHz 
1570 MHz 
1620 MHz 
1670 MHz 
1720 MHz 
1770 MHz 
1820 MHz 
1870 MHz 
1920 MHz 
1970 MHz 
2020 MHz 
2070 MHz 
2120 MHz 
2170 MHz 
2220 MHz 
2270 MHz 
2320 MHz 
2370 MHz 
2420 MHz 
2470 MHz 
2520 MHz 
2570 MHz 
2620 MHz 
2670 MHz 
2700 MHz 

 

• I f  a l l  readings are correct ,  go to  Step 4.  

• I f  any reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures  
(para 2-6) .  

4 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-5 GENERATOR T/R POWER LEVEL ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Power Meter  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #4.  

2 .  Connect  the Power Meter  to  the T/R Connector .  

3 .  Ver i fy  the fo l lowing levels  on the Power Meter :  
 

2975 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) 
 

• I f  a l l  readings are correct ,  go to  Step 4.  

• I f  any reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures  
(para 2-6) .  

4 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-6 GENERATOR T/R POWER LEVEL FLATNESS 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Power Meter  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #5.  

2 .  Connect  the Power Meter  to  the T/R Connector .  

3 .  Set  the 2975 to  the fo l lowing f requencies and ver i fy  -30 dBm (±1 dB) on the Power 
Meter :  

 

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 
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 

 

• I f  a l l  readings are correct ,  go to  Step 4.  

• I f  any reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures  
(para 2-6) .  

4 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-7 RF POWER METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #6.  

2 .  Press ZERO  on the 2975 Power Meter .  

3 .  Connect  the RF Generator  to  the T/R Connector .  

4 .  Set  the RF Generator  to  500 MHz at  10.5 dBm. 

5.  Ver i fy  10.5 dBm (±1.05 dB) on the 2975 Power Meter .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures (para 2-6) .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-8 RSSI METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #7.  

2 .  Cal ibrate the 2975 RSSI Meter  (press the RSSI Meter  CAL But ton and fo l low the  
on-screen prompts) .  

3 .  Connect  the RF Generator  to  the ANT Connector .  

4 .  Ver i fy  the fo l lowing leve ls  on the 2975 RSSI Meter :  
 

RF GENERATOR SETTINGS 2975 RSSI METER 

10 MHz at  -70 dBm -70.0 dBm (±2.5 dB) 

10 MHz at  -60 dBm -60.0 dBm (±2.5 dB) 

10 MHz at  -50 dBm -50.0 dBm (±2.5 dB) 

10 MHz at  -40 dBm -40.0 dBm (±2.5 dB) 

10 MHz at  -30 dBm -30.0 dBm (±2.5 dB) 

10 MHz at  -20 dBm -20.0 dBm (±2.5 dB) 
 

• I f  a l l  readings are correct ,  go to  Step 5.  

• I f  any reading is  out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures  
(para 2-6) .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-9 ANALYZER LEVEL ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #8.  

2 .  Press NORMAL  (F5)  on the 2975 Spectrum Analyzer  to  normal ize the 2975 Spectrum 
Analyzer .   (This may take a few minutes. )  

3 .  Connect  the RF Generator  to  the ANT Connector .  

4 .  Set  the RF Generator  to  1 MHz at  -30.0 dBm. 

5.  Set  the RF Generator  and the 2975 to  the fo l lowing f requencies and ver i fy -30 dBm  
(±2 dB) Analyzer  peak leve l  on the 2975 Spectrum Analyzer :  

 

1  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 
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 

 

• I f  a l l  readings are correct ,  go to  Step 5.  

• I f  any reading is out  o f  to lerance,  per form the 2975 Cal ibrat ion Procedures  
(para 2-6) .  
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STEP PROCEDURE  

6.  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-10 GENERATOR FM RESIDUAL 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Modulat ion Analyzer  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #9.  

2 .  Connect  the Modulat ion Analyzer  to  the GEN Connector .  

3 .  Set  the Modulat ion Analyzer  for  300 Hz to  3 kHz post -detect ion f i l ter ing.   Measure FM 
leve l .  

4 .  Ver i fy  <15 Hz RMS on the Modulat ion Analyzer .   Record leve l .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Generator  Assy.   Return the 2975 to  Aerof lex for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-11 GENERATOR AM RESIDUAL 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Modulat ion Analyzer  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #10.  

2 .  Connect  the Modulat ion Analyzer  to  the GEN Connector .  

3 .  Set  the Modulat ion Analyzer  for  300 Hz to  3 kHz post -detect ion f i l ter ing.   Measure AM 
leve l .  

4 .  Ver i fy  <0.1% on the Modulat ion Analyzer .   Record leve l .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Generator  Assy.   Return the 2975 to  Aerof lex for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-12 GENERATOR FM DEVIATION ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 
2-4-5 Generator  FM Residual  

 EQUIPMENT REQUIRED: Modulat ion Analyzer  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #11.  

2 .  Connect  the Modulat ion Analyzer  to  the GEN Connector .  

3 .  Set  the Modulat ion Analyzer  to  measure FM wi th  the 15 kHz LP Fi l ter  se lected.  

4 .  Record the FM deviat ion shown on the Modulat ion Analyzer .  

5 .  Subtract  the reading recorded in  para 2-4-10 f rom the reading recorded in  Step 4.   
Ver i fy  FM deviat ion is  10 kHz (±0.30 kHz) .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Generator  Assy.   Return 
the 2975 to  Aerof lex for  repai r .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-13 GENERATOR FM MODULATION RATE 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Modulat ion Analyzer  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #12.  

2 .  Connect  the Modulat ion Analyzer  to  the GEN Connector .  

3 .  Set  the Modulat ion Analyzer  to  measure FM wi th  the 15 kHz LP Fi l ter  se lected.  

4 .  Record the FM deviat ion leve l  for  the fo l lowing AF Fie ld  set t ings.   Subtract  the FM 
Residual  reading recorded in  para 2-4-10 and ver i fy  the FM deviat ion for  the fo l lowing 
AF Fie ld  set t ings on the Modulat ion Analyzer :  

 

2975 (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)  
 

• I f  a l l  readings are correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Generator  Assy.   Return 
the 2975 to  Aerof lex for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-14 GENERATOR FM MODULATION DISTORTION 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Modulat ion Analyzer  
Audio Analyzer  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #13.  

2 .  Connect  the Modulat ion Analyzer  to  the GEN Connector .  

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

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

5 .  Ver i fy  the modulat ion d is tor t ion is  <1% on the Audio Analyzer .  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Generator  Assy.   Return 
the 2975 to  Aerof lex for  repai r .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-15 GENERATOR AM MODULATION ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 
2-4-6 Generator  AM Residual  

 EQUIPMENT REQUIRED: Modulat ion Analyzer  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #14.  

2 .  Connect  the Modulat ion Analyzer  to  the GEN Connector .  

3 .  Set  the Modulat ion Analyzer  to  measure AM. 

4.  Record the AM Modulat ion shown on the Modulat ion Analyzer .  

5 .  Subtract  the reading recorded in  para 2-4-11 f rom the reading recorded in  Step 4.   
Ver i fy  the AM Modulat ion is  30% (±5%).  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Generator  Assy.   Return 
the 2975 to  Aerof lex for  repai r .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-16 RF ERROR METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #15.  

2 .  Connect  the RF Generator  to  the T/R Connector .  

3 .  Set  the RF Generator  to  the fo l lowing set t ings and ver i fy  the fo l lowing readings on the 
2975 RF Error  Meter :  

 

RF GENERATOR SETTINGS 2975 RF ERROR METER 

1000.01 MHz at  -20 dBm +10000 Hz (±1 Hz)  

999.99 MHz at  -20 dBm -10000 Hz (±1 Hz)  
 

• I f  a l l  readings are correct ,  go to  Step 4.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Receiver  Assy.   Return the 
2975 to  Aerof lex for  repai r .  

4 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-17 AF METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #16.  

2 .  Connect  the RF Generator  to  the ANT Connector .  

3 .  Set  the RF Generator  to  100 MHz at  -10.0 dBm. 

4.  Set  the RF Generator  to  output  a  6 kHz FM s ignal  a t  a  1 kHz rate.  

5 .  Ver i fy  1000 Hz (±1 Hz)  on the 2975 AF Counter .  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Receiver  Assy.   Return the 
2975 to  Aerof lex for  repai r .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-18 FM DEVIATION METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #17.  

2 .  Connect  the RF Generator  to  the ANT Connector .  

3 .  Set  the RF Generator  to  100 MHz at  -10.0 dBm. 

4.  Record the leve l  on the 2975 Deviat ion Meter .  

5 .  Set  the RF Generator  to  output  a  10 kHz FM s ignal  a t  a  1  kHz rate.  

6 .  Record the leve l  on the 2975 Deviat ion Meter .  

7 .  Subtract  the dev iat ion leve l  in  Step 4 f rom the dev iat ion leve l  in  Step 6 and ver i fy  the 
dev ia t ion leve l  is  10 kHz (±0.52 kHz) .  

• I f  reading is  correct ,  go to  Step 8.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Receiver  Assy.   Return the 
2975 to  Aerof lex for  repai r .  

8 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-19 AM MODULATION METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #18.  

2 .  Connect  the RF Generator  to  the ANT Connector .  

3 .  Set  the RF Generator  to  100 MHz at  -20.0 dBm. 

4.  Record the leve l  on the 2975 Modulat ion Meter .  

5 .  Set  the RF Generator  to  output  an AM s ignal  a t  50% depth.  

6 .  Record the leve l  on the 2975 Modulat ion Meter .  

7 .  Subtract  the modulat ion leve l  in  Step 4 f rom the modulat ion leve l  in  Step 6 and ver i fy  
the modulat ion leve l  is  50% (±5%).  

• I f  reading is  correct ,  go to  Step 8.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy or  Receiver  Assy.   Return the 
2975 to  Aerof lex for  repai r .  

8 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-20 ANALYZER FREQUENCY AND SPAN ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #19.  

2 .  Connect  the RF Generator  to  the ANT Connector .  

3 .  Set  the RF Generator  to  1.5 GHz at  -20.0 dBm. 

4.  Measure the 20 dB bandwidth of  the d isp layed s ignal ;  ca lcu la te the center  f requency 
and record the peak f requency of  the d isp layed s ignal .  

5 .  Subtract  1 .5 GHz f rom the peak f requency in  Step 4 and ver i fy  the peak f requency is   
0  kHz (±2.5 kHz) .  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  IF /Video PCB Assy or  Receiver  Assy.   Return the 2975 
to  Aerof lex for  repai r .  

6 .  Adjust  the RF Generator  f requency unt i l  the -30 dBm point  on the le f t  s ide of  the s ignal  
response rests  on the 1st  major  d iv is ion f rom the le f t  o f  the d isp lay.  

7 .  Increase the RF Generator  f requency 80 kHz and ver i fy  the -30 dBm point  is  wi th in  1/2 
minor  d iv is ion of  the 9th major  d iv is ion f rom the le f t  o f  the d isp lay.  

• I f  reading is  correct ,  go to  Step 8.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  IF /Video PCB Assy or  Receiver  Assy.   Return the 2975 
to  Aerof lex for  repai r .  

8 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-21 ANALYZER BANDWIDTH SWITCHING ERROR 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: RF Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #20.  

2 .  Press NORMAL  (F5)  on the 2975 Spectrum Analyzer  to  normal ize the 2975 Spectrum 
Analyzer .   (Th is  may take a few minutes. )  

3 .  Connect  the RF Generator  to  the ANT Connector .  

4 .  Set  the RF Generator  to  500 MHz at  -30.0 dBm. 

5.  Set  the AUTO/MAN Fie ld  to  MAN ( to  swi tch the 2975 Spectrum Analyzer  to  Manual  
Mode.  

6 .  Us ing the fo l lowing set t ings,  record the peak leve l  o f  the t race data for  each RBW Fi l ter  
and ver i fy  the absolute d i f ference between the maximum and min imum levels  is  ≤2 dB:  

 

SPAN RBW VBW 

5 kHz 
50 kHz 

500 kHz 
1 MHz 
5 MHz 

20 MHz 

300 Hz 
3 kHz 

30 kHz 
60 kHz 

300 kHz 
6 MHz 

100 Hz 
100 Hz 

3 kHz 
3 kHz 
3 kHz 
3 kHz 

 

• I f  a l l  readings are correct ,  go to  Step 7.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  IF /Video PCB Assy or  Receiver  Assy.   Return the 2975 
to  Aerof lex for  repai r .  

7 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-22 OSCILLOSCOPE AMPLITUDE ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Arb i t rary Waveform Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #21.  

2 .  Connect  the Arb i t rary Waveform Generator  to  the SCOPE CH1 Connector .  

3 .  Set  the Arb i t rary Waveform Generator  f requency to  1 kHz Sinewave.  

4 .  Using the fo l lowing set t ings,  ver i fy the peak to  peak leve l  on the 2975 Osci l loscope is 
between 7 to  9 major  d iv is ions.   Select  VPOS (Ver t ica l  Posi t ion)  and use the Spinner  to  
posi t ion the no-signal  t race on the center  grat icu le .  

 

ARBITRARY WAVEFORM 
GENERATOR LEVEL 

2975 OSCILLOSCOPE  
VOLTS/DIV 

160 mVp-p 
400 mVp-p 
800 mVp-p 

1.6 Vp-p 
4 Vp-p 
8 Vp-p 

16 Vp-p 

0.02 V/Div 
0.05 V/Div 

0.1 V/Div 
0.2 V/Div 
0.5 V/Div 
1.0 V/Div 
2.0 V/Div 

 

• I f  a l l  readings are correct ,  go to  Step 5.  

• I f  reading is out  o f  to lerance,  th is ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy.   Return the 2975 to  Aerof lex 
for  repai r .  

5 .  Disconnect  the Arb i t rary Waveform Generator  f rom the SCOPE CH1 Connector .   
Connect  the Arb i t rary Waveform Generator  to  the SCOPE CH2 Connector .  

6 .  Set  the SOURCE Fie ld on the 2975 Osci l loscope to  CH2.  
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STEP PROCEDURE  

7.  Us ing the fo l lowing set t ings,  ver i fy  the peak to  peak leve l  on the 2975 Osci l loscope is  
between 7 to  9 major  d iv is ions.   Select  VPOS (Ver t ica l  Posi t ion)  and use the Spinner  to  
pos i t ion the no-s ignal  t race on the center  grat icu le .  

 

FUNCTION GENERATOR 
LEVEL 

2975 OSCILLOSCOPE  
VOLTS/DIV 

160 mVp-p 
400 mVp-p 
800 mVp-p 

1.6 Vp-p 
4 Vp-p 
8 Vp-p 

16 Vp-p 

0.02 V/Div  
0.05 V/Div  

0.1 V/Div  
0.2 V/Div  
0.5 V/Div  
1.0 V/Div  
2.0 V/Div  

 

• I f  a l l  readings are correct ,  go to  Step 8.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy.   Return the 2975 to  Aerof lex 
for  repai r .  

8 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-23 DIGITAL VOLTMETER DC ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Vol tage Cal ibrator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #22.  

2 .  Connect  the Vol tage Cal ibrator  to  the DVM Connector .  

3 .  Set  the Vol tage Cal ibrator  to  200 mV. 

4.  Ver i fy  200 mV (±10 mV) on the 2975 Dig i ta l  Vol tmeter .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy.   Return the 2975 to  Aerof lex 
for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-24 DIGITAL VOLTMETER AC ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Vol tage Cal ibrator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #23.  

2 .  Connect  the Vol tage Cal ibrator  to  the DVM Connector .  

3 .  Set  the Vol tage Cal ibrator  to  200 mV. 

4.  Set  the Vol tage Cal ibrator  to  the fo l lowing leve ls  and ver i fy  200 mV (±30 mV) on the 
2975 Dig i ta l  Vol tmeter .  

 

50 Hz 
100 Hz 
1 kHz 
10 kHz 
20 kHz 

 

• I f  a l l  readings are correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Mul t i funct ion I /O PCB Assy.   Return the 2975 to  Aerof lex 
for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-25 FUNCTION GENERATOR LEVEL ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Microphone Adapter  
Dig i ta l  Mul t imeter  
10 kΩ  Load 

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #24.  

2 .  Connect  the Microphone Adapter  to  the MIC Connector  and AUDIO I /O Connector .  

3 .  Connect  the Dig i ta l  Mul t imeter ,  through a 10 kΩ  Load,  to  the Microphone Adapter  
AUDIO OUT 1 Connector .  

4 .  Set  the Dig i ta l  Mul t imeter  to  measure AC Vol ts .  

5 .  Ver i fy  the leve l  is  7 .070 Vrms (±350 mVrms) on the Dig i ta l  Mul t imeter .  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Front  Panel  Audio PCB Assy.   Return the 2975 to  
Aerof lex for  repai r .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-26 FUNCTION GENERATOR FREQUENCY ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Microphone Adapter  
Universa l  Counter  
10 kΩ  Load 

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #25.  

2 .  Connect  the Microphone Adapter  to  the MIC Connector  and AUDIO I /O Connector .  

3 .  Connect  the Universa l  Counter ,  through a 10 kΩ  Load,  to  the Microphone Adapter  
AUDIO OUT 1 Connector .  

4 .  Ver i fy  the f requency is  5000 Hz (±1 Hz)  on the Universa l  Counter .  

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Front  Panel  Audio PCB Assy.   Return the 2975 to  
Aerof lex for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-27 FUNCTION GENERATOR TOTAL HARMONIC DISTORTION 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Microphone Adapter  
Audio Analyzer  
10 kΩ  Load 

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #26.  

2 .  Connect  the Microphone Adapter  to  the MIC Connector  and AUDIO I /O Connector .  

3 .  Connect  the Audio Analyzer  Audio Input ,  through a 10 kΩ  Load,  to  the Microphone 
Adapter  AUDIO OUT 1 Connector .  

4 .  Ver i fy  the to ta l  harmonic  output  is  <0.5%. 

• I f  reading is  correct ,  go to  Step 5.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Front  Panel  Audio PCB Assy.   Return the 2975 to  
Aerof lex for  repai r .  

5 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-28 AF COUNTER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Microphone Adapter  
Arb i t rary  Waveform Generator  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #27.  

2 .  Connect  the Microphone Adapter  to  the MIC Connector  and AUDIO I /O Connector .  

3 .  Connect  the Arb i t rary  Waveform Generator  to  the Microphone Adapter  AUDIO IN 
Connector .  

4 .  Set  the Arb i t rary  Waveform Generator  to  5 Vp-p at  5000 Hz.  

5 .  Ver i fy  the f requency is  5000 Hz (±1 Hz)  on the 2975 AF Counter .  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Front  Panel  Audio PCB Assy.   Return the 2975 to  
Aerof lex for  repai r .  

6 .  Per form one of  the fo l lowing:  

• I f  th is  procedure is  per formed as a s tand-a lone procedure,  per form the fo l lowing key 
sequences to  reset  Factory  Defaul t  Set t ings,  then remove power f rom the Uni t  and 
d isconnect  the test  equipment .  

 Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

 Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

 Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  

• I f  th is  procedure is  per formed as par t  o f  a  complete Ver i f icat ion,  proceed wi th  the 
next  Ver i f icat ion Procedure.  
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2-4-29 SINAD/DISTORTION METER ACCURACY 

 PREREQUISITES: 2-4-1 In i t ia l  Setup 

 EQUIPMENT REQUIRED: Microphone Adapter  
Arb i t rary  Waveform Generator  

NOTE:  I f  an Arb i t rary  Waveform Generator  is  used other  than the model  spec i f ied In  
Appendix  B,  an res idual  measurement  needs to  be accompl ished pr ior  to  ver i fy ing 
the Dis tor t ion leve l  in  Step 7.  

STEP PROCEDURE  

1.  Recal l  Ver i f icat ion Setup F i le  #28.  

2 .  Connect  the Microphone Adapter  to  the MIC Connector  and AUDIO I /O Connector .  

3 .  Connect  the Arb i t rary  Waveform Generator  to  the Microphone Adapter  AUDIO IN 
Connector .  

4 .  Set  the Arb i t rary  Waveform Generator  for  a  1 kHz s inewave carr ier  a t  10.0 Vp-p.   Set  
the AM Modulat ion on the Arb i t rary  Waveform Generator  to  37% at  a  1500.0 Hz rate.  

5 .  Ver i fy  the leve l  is  12 dB (±1.1 dB)  on the 2975 SINAD Meter .  

• I f  reading is  correct ,  go to  Step 6.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Front  Panel  Audio PCB Assy.   Return the 2975 to  
Aerof lex for  repai r .  

6 .  Swi tch OFF the AM Modulat ion on the Arb i t rary  Waveform Generator  and record the 
Residual  Dis tor t ion on the 2975 Dis tor t ion Meter .  

7 .  Set  the AM Modulat ion on the Arb i t rary  Waveform Generator  to  7% at  a  1500.0 Hz rate.  

8 .  Subtract  the Residual  Dis tor t ion reading in  Step 6 f rom the leve l  on the Arb i t rary  
Waveform Generator  and ver i fy  the leve l  is  5% (±0.09%) on the 2975 Dis tor t ion Meter .  

• I f  reading is  correct ,  go to  Step 9.  

• I f  reading is  out  o f  to lerance,  th is  ind icates a hardware fa i lure in  the 2975.   
Probable source of  fa i lure:  Front  Panel  Audio PCB Assy.   Return the 2975 to  
Aerof lex for  repai r .  

9 .  I f  th is  procedure is  per formed as a s tand-a lone procedure or  as par t  o f  a  complete 
Ver i f icat ion,  per form the fo l lowing key sequence to  reset  Factory  Defaul t  Set t ings,  then 
remove power f rom the Uni t  and d isconnect  the test  equipment .  

Press MODE  Key,  7  Key,  1  Key to  d isp lay the Conf igurat ion Screen.  

Press 10 MHz REFERENCE  to  se lect  In ternal  re ference.  

Press FACTORY DEFAULT  (F2)  to  restore the Uni t  to  Factory  Defaul ts .  
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2-5 VERIFICATION DATA SHEET 

 

TECHNICIAN:    DATE:   

 2975 S/N:    

 

STEP DATA RESULT 

GENERATOR OUTPUT FREQUENCY (2-4-2)  

4.  1  GHz (±10 Hz)  _______  

GENERATOR OUTPUT POWER (2-4-3)  

4.  +10 dBm +10 dBm (±1.5 dB)  _______  
0 dBm  0 dBm (±1.5 dB)  _______  
-10 dBm -10 dBm (±1.5 dB)  _______  
-20 dBm -20 dBm (±1.5 dB)  _______  
-30 dBm -30 dBm (±1.5 dB)  _______  
-40 dBm -40 dBm (±1.5 dB)  _______  
-50 dBm -50 dBm (±1.5 dB)  _______  
-60 dBm -60 dBm (±1.5 dB)  _______  

GENERATOR LEVEL FLATNESS (2-4-4)  

3.  170 MHz 0 dBm (±1 dB) _______  
220 MHz 0 dBm (±1 dB) _______  
270 MHz 0 dBm (±1 dB) _______  
320 MHz 0 dBm (±1 dB) _______  
370 MHz 0 dBm (±1 dB) _______  
420 MHz 0 dBm (±1 dB) _______  
470 MHz 0 dBm (±1 dB) _______  
520 MHz 0 dBm (±1 dB) _______  
570 MHz 0 dBm (±1 dB) _______  
620 MHz 0 dBm (±1 dB) _______  
670 MHz 0 dBm (±1 dB) _______  
720 MHz 0 dBm (±1 dB) _______  
770 MHz 0 dBm (±1 dB) _______  
820 MHz 0 dBm (±1 dB) _______  
870 MHz 0 dBm (±1 dB) _______  
920 MHz 0 dBm (±1 dB) _______  
970 MHz 0 dBm (±1 dB) _______  
1020 MHz 0 dBm (±1 dB) _______  
1070 MHz 0 dBm (±1 dB) _______  
1120 MHz 0 dBm (±1 dB) _______  
1170 MHz 0 dBm (±1 dB) _______  
1220 MHz 0 dBm (±1 dB) _______  
1270 MHz 0 dBm (±1 dB) _______  
1320 MHz 0 dBm (±1 dB) _______  
1370 MHz 0 dBm (±1 dB) _______  
1420 MHz 0 dBm (±1 dB) _______  
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STEP DATA RESULT 

GENERATOR LEVEL FLATNESS  (2-4-4)  (cont)  

3.  1470 MHz 0 dBm (±1 dB) _______  
1520 MHz 0 dBm (±1 dB) _______  
1570 MHz 0 dBm (±1 dB) _______  
1620 MHz 0 dBm (±1 dB) _______  
1670 MHz 0 dBm (±1 dB) _______  
1720 MHz 0 dBm (±1 dB) _______  
1770 MHz 0 dBm (±1 dB) _______  
1820 MHz 0 dBm (±1 dB) _______  
1870 MHz 0 dBm (±1 dB) _______  
1920 MHz 0 dBm (±1 dB) _______  
1970 MHz 0 dBm (±1 dB) _______  
2020 MHz 0 dBm (±1 dB) _______  
2070 MHz 0 dBm (±1 dB) _______  
2120 MHz 0 dBm (±1 dB) _______  
2170 MHz 0 dBm (±1 dB) _______  
2220 MHz 0 dBm (±1 dB) _______  
2270 MHz 0 dBm (±1 dB) _______  
2320 MHz 0 dBm (±1 dB) _______  
2370 MHz 0 dBm (±1 dB) _______  
2420 MHz 0 dBm (±1 dB) _______  
2470 MHz 0 dBm (±1 dB) _______  
2520 MHz 0 dBm (±1 dB) _______  
2570 MHz 0 dBm (±1 dB) _______  
2620 MHz 0 dBm (±1 dB) _______  
2670 MHz 0 dBm (±1 dB) _______  
2700 MHz 0 dBm (±1 dB) _______  

GENERATOR T/R POWER LEVEL ACCURACY (2-4-5)  

3.  -30 dBm -30 dBm (±1 dB) _______  
-40 dBm -40 dBm (±1 dB) _______  
-50 dBm -50 dBm (±1 dB) _______  
-60 dBm -60 dBm (±1 dB) _______  

GENERATOR T/R POWER LEVEL FLATNESS (2-4-6)  

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) _______  
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STEP DATA RESULT 

GENERATOR T/R POWER LEVEL FLATNESS  (2-4-6)  (cont)  

3.  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) _______  
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) _______  

RF POWER METER ACCURACY (2-4-7)  

5.  10.5 dBm (±1.05 dB)  _______  

RSSI METER ACCURACY (2-4-8)  

4.  -70 dBm -70.0 dBm (±2.5 dB)  _______  
-60 dBm -60.0 dBm (±2.5 dB)  _______  
-50 dBm -50.0 dBm (±2.5 dB)  _______  
-40 dBm -40.0 dBm (±2.5 dB)  _______  
-30 dBm -30.0 dBm (±2.5 dB)  _______  
-20 dBm -20.0 dBm (±2.5 dB)  _______  
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STEP DATA RESULT 

ANALYZER LEVEL ACCURACY (2-4-9)  

5.  1  MHz  -30.0 dBm (±2 dB) _______  
50 MHz  -30.0 dBm (±2 dB) _______  
100 MHz -30.0 dBm (±2 dB) _______  
150 MHz -30.0 dBm (±2 dB) _______  
200 MHz -30.0 dBm (±2 dB) _______  
250 MHz -30.0 dBm (±2 dB) _______  
300 MHz -30.0 dBm (±2 dB) _______  
350 MHz -30.0 dBm (±2 dB) _______  
400 MHz -30.0 dBm (±2 dB) _______  
450 MHz -30.0 dBm (±2 dB) _______  
500 MHz -30.0 dBm (±2 dB) _______  
550 MHz -30.0 dBm (±2 dB) _______  
600 MHz -30.0 dBm (±2 dB) _______  
650 MHz -30.0 dBm (±2 dB) _______  
700 MHz -30.0 dBm (±2 dB) _______  
750 MHz -30.0 dBm (±2 dB) _______  
800 MHz -30.0 dBm (±2 dB) _______  
850 MHz -30.0 dBm (±2 dB) _______  
900 MHz -30.0 dBm (±2 dB) _______  
950 MHz -30.0 dBm (±2 dB) _______  
1000 MHz -30.0 dBm (±2 dB) _______  
1050 MHz -30.0 dBm (±2 dB) _______  
1100 MHz -30.0 dBm (±2 dB) _______  
1150 MHz -30.0 dBm (±2 dB) _______  
1200 MHz -30.0 dBm (±2 dB) _______  
1250 MHz -30.0 dBm (±2 dB) _______  
1300 MHz -30.0 dBm (±2 dB) _______  
1350 MHz -30.0 dBm (±2 dB) _______  
1400 MHz -30.0 dBm (±2 dB) _______  
1450 MHz -30.0 dBm (±2 dB) _______  
1500 MHz -30.0 dBm (±2 dB) _______  
1550 MHz -30.0 dBm (±2 dB) _______  
1600 MHz -30.0 dBm (±2 dB) _______  
1650 MHz -30.0 dBm (±2 dB) _______  
1700 MHz -30.0 dBm (±2 dB) _______  
1750 MHz -30.0 dBm (±2 dB) _______  
1800 MHz -30.0 dBm (±2 dB) _______  
1850 MHz -30.0 dBm (±2 dB) _______  
1900 MHz -30.0 dBm (±2 dB) _______  
1950 MHz -30.0 dBm (±2 dB) _______  
2000 MHz -30.0 dBm (±2 dB) _______  
2050 MHz -30.0 dBm (±2 dB) _______  
2100 MHz -30.0 dBm (±2 dB) _______  
2150 MHz -30.0 dBm (±2 dB) _______  
2200 MHz -30.0 dBm (±2 dB) _______  
2250 MHz -30.0 dBm (±2 dB) _______  
2300 MHz -30.0 dBm (±2 dB) _______  
2350 MHz -30.0 dBm (±2 dB) _______  
2400 MHz -30.0 dBm (±2 dB) _______  
2450 MHz -30.0 dBm (±2 dB) _______  
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STEP DATA RESULT 

ANALYZER LEVEL ACCURACY  (2-4-9)  (cont)  

5.  2500 MHz -30.0 dBm (±2 dB) _______  
2550 MHz -30.0 dBm (±2 dB) _______  
2600 MHz -30.0 dBm (±2 dB) _______  
2650 MHz -30.0 dBm (±2 dB) _______  
2700 MHz -30.0 dBm (±2 dB) _______  

GENERATOR FM RESIDUAL (2-4-10)  

4.  <15 Hz rms  _______  

GENERATOR AM RESIDUAL (2-4-11)  

4.  <0.1%   _______  

GENERATOR FM DEVIATION ACCURACY (2-4-12)  

4.  Record FM deviat ion _______  

5.  Subtract  reading in  para 2-4-10 f rom reading in  Step 4 _______  

 FM deviat ion is 10 kHz (±0.31 kHz) _______  

GENERATOR FM MODULATION RATE (2-4-13)  

4.  50.0 Hz  6  kHz (±0.18 kHz) _______  
300.0 Hz 6 kHz (±0.18 kHz) _______  
10000.0 Hz 6 kHz (±0.18 kHz) _______  

GENERATOR FM MODULATION DISTORTION (2-4-14)  

5.  Modulat ion Distor t ion is <1% _______  

GENERATOR AM MODULATION ACCURACY (2-4-15)  

4.  Record AM Modulat ion _______  

5.  Subtract  reading in  para 2-4-11 f rom reading in  Step 4 _______  

 AM Modulat ion is 30% (±5%) _______  

RF ERROR METER ACCURACY (2-4-16)  

3.  1000.01 MHz +10000 Hz (±1 Hz)  _______  
999.99 MHz -10000 Hz (±1 Hz)  _______  

AF METER ACCURACY (2-4-17)  

5.  1000 Hz (±1 Hz)  _______  

FM DEVIATION METER ACCURACY (2-4-18)  

4.  Record deviat ion leve l  _______  

6.  Record deviat ion leve l  _______  

7.  Subtract  Step 4 f rom Step 6 _______  

 Deviat ion leve l  is  10 kHz (±0.52 kHz) _______  
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STEP DATA RESULT 

AM MODULATION METER ACCURACY (2-4-19)  

4.  Record modulat ion leve l  ________ 

6.  Record modulat ion leve l  ________ 

7.  Subtract  Step 4 f rom Step 6 ________ 

 Modulat ion leve l  is  50% (±5%) ________ 

ANALYZER FREQUENCY AND SPAN ACCURACY (2-4-20)  

4.  Measure 20 dB bandwidth of  d isp layed s ignal  ________ 

 Calcu la te center  f requency ________ 

 Record peak f requency of  d isp layed s ignal  ________ 

5.  Subtract  1 .5 GHz f rom peak f requency in  Step 4 ________ 

 Peak f requency is  0  kHz (±2.5 kHz)  ________ 

7.  -30 dBm point  is  wi th in  1/2 minor  d iv is ion of  9 th major  d iv is ion f rom le f t  ________ 

ANALYZER BANDWIDTH SWITCHING ERROR (2-4-21)  

6.  SPAN  RBW VBW TOLERANCE 

 5 kHz  300 Hz 100 Hz ≤2 dB ________ 
50 kHz  3  kHz 100 Hz ≤2 dB ________ 
500 kHz 30 kHz 3 kHz ≤2 dB ________ 
1 MHz  60 kHz 3 kHz ≤2 dB ________ 
5 MHz  300 kHz 3 kHz ≤2 dB ________ 
20 MHz  6  MHz 3 kHz ≤2 dB ________ 

OSCILLOSCOPE AMPLITUDE ACCURACY (2-4-22)  

4.  GEN LEVEL 2975 OSC TOLERANCE 

 160 mVp-p 0.02 V/Div  7 to  9  major  d iv is ions ________ 
400 mVp-p 0.05 V/Div  7 to  9  major  d iv is ions ________ 
800 mVp-p 0.1 V/Div  7 to  9  major  d iv is ions ________ 
1.6 Vp-p 0.2 V/Div  7 to  9 major  d iv is ions ________ 
4 Vp-p  0 .5 V/Div  7 to  9 major  d iv is ions ________ 
8 Vp-p  1 .0 V/Div  7 to  9 major  d iv is ions ________ 
16 Vp-p  2 .0 V/Div  7 to  9 major  d iv is ions ________ 

7.  GEN LEVEL 2975 OSC TOLERANCE 

 160 mVp-p 0.02 V/Div  7 to  9  major  d iv is ions ________ 
400 mVp-p 0.05 V/Div  7 to  9  major  d iv is ions ________ 
800 mVp-p 0.1 V/Div  7 to  9  major  d iv is ions ________ 
1.6 Vp-p 0.2 V/Div  7 to  9 major  d iv is ions ________ 
4 Vp-p  0 .5 V/Div  7 to  9 major  d iv is ions ________ 
8 Vp-p  1 .0 V/Div  7 to  9 major  d iv is ions ________ 
16 Vp-p  2 .0 V/Div  7 to  9 major  d iv is ions ________ 

DIGITAL VOLTMETER DC ACCURACY (2-4-23)  

4.  200 mV (±10 mV) ________ 
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STEP DATA RESULT 

DIGITAL VOLTMETER AC ACCURACY (2-4-24)  

4.  50 Hz  200 mV (±30 mV) _______  
100 Hz  200 mV (±30 mV) _______  
1 kHz  200 mV (±30 mV) _______  
10 kHz  200 mV (±30 mV) _______  
20 kHz  200 mV (±30 mV) _______  

FUNCTION GENERATOR LEVEL ACCURACY (2-4-25)  

5.  7.070 Vrms (±350 mVrms) _______  

FUNCTION GENERATOR FREQUENCY ACCURACY (2-4-26)  

4.  5000 Hz (±1 Hz)  _______  

FUNCTION GENERATOR TOTAL HARMONIC DISTORTION (2-4-27)  

4.  Tota l  harmonic output  is <0.5% _______  

AF COUNTER ACCURACY (2-4-28)  

5.  5000 Hz (±1 Hz)  _______  

SINAD/DISTORTION METER ACCURACY (2-4-29)  

5.  12 dB (±1.1 dB) _______  

6.  Record Residual  Distor t ion _______  

8.  5% (±0.09%) _______  
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2-6 CALIBRATION PROCEDURES 

2-6-1 POWER SUPPLY VOLTAGES 

 PREREQUISITES: None 

 EQUIPMENT REQUIRED: Dig i ta l  Mul t imeter  

STEP PROCEDURE  

1.  Remove Case Assy (para 3-3-1) .  

VERIFY RESISTANCE 

2.  Using the Dig i ta l  Mul t imeter ,  ver i fy resistance between the locat ions shown and chassis 
ground.  

 

RESISTANCE LOCATION 

>100 Ω  42A1A1A1J19,  Pin B2 

>12 Ω  42A1A1A1J19,  P in B25 

>12 Ω  42A1A1A1J19,  P in B28 

>400 Ω  42A1A1A1J19,  P in B31 

>2 kΩ  42A1A1A1J19,  P in C14 

 

• I f  readings are correct ,  go to  Step 3.  

• I f  any of  the resistance measurements are out  o f  to lerance,  re turn the 2975 to  the 
factory for  fau l t  d iagnosis and repai r .  

3 .  Remove CPU Adapter  Assy (para 3-3-9) .  

4 .  Using the Dig i ta l  Mul t imeter ,  ver i fy the bat tery vo l tage on the back side of  the CPU 
Adapter  Assy is ≥2.8 Vdc.  

• I f  reading is correct ,  re insta l l  CPU Adapter  Assy (para 3-3-9)  and go to  Step 5.  

• I f  reading is out  o f  to lerance,  rep lace the CPU Bat tery and go to  Step 5.  
 

      

 

 

      

(BACK SIDE)  

(7005-4243-500)  

(TOP SIDE)  

(7005-4243-500)  

(TOP SIDE)  

(7010-4238-800)  

Measure Battery  Vol tage Here CPU Battery 
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STEP PROCEDURE  

VERIFY VOLTAGES 

5.  Apply power to  the 2975 f rom an appropr ia te power source.  

6 .  Using the Dig i ta l  Mul t imeter ,  ver i fy the fo l lowing vo l tages between the locat ions shown 
and chassis ground.  

 

VOLTAGE LOCATION 

14.8 to  15.2 Vdc 42A1A1A1J19,  P in B2 

4.9 to  5.3 Vdc 42A1A1A1J19,  P in B25 

4.9 to  5.3 Vdc 42A1A1A1J19,  P in B28 

14.8 to  15.2 Vdc 42A1A1A1J19,  P in B31 

4.9 to  5.3 Vdc 42A1A1A1J19,  P in C14 
 

• I f  readings are correct ,  go to  Step 7.  

• I f  any of  the supply vo l tages are out  o f  to lerance,  re turn the 2975 to  the factory for  
fau l t  d iagnosis and repai r .  

7 .  A l low a 15-minute warm-up per iod before proceeding wi th  the Cal ibrat ion Procedures.  
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J19
042M-046

B31

B28

B25

B2

C14

        

 

F igure 2-1  Power Supply Vol tages 
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2-6-2 GENERATOR / ANALYZER / TCXO 

 PREREQUISITES: 2-6-1 Power Supply Vol tages 

 EQUIPMENT REQUIRED: PC w/  Ethernet  Card and GPIB Card 
Power Meter  
Power Meter  Sensor  Head “A”  
Power Meter  Sensor  Head “B”  
Signal  Generator  
Universa l  Counter  
Ethernet  Crossover  Cable 
GPIB Cables 

NOTE:  The Case Assy should be reassembled pr ior  to  per forming the Generator  /  Analyzer  
Cal ibrat ion Procedure.  

NOTE:  Refer  to  F igures 2 through 5 for  the Cal ibrat ion Test  Equipment  Conf igurat ion Setups,  
includ ing cable hookups and GPIB addresses.  

STEP PROCEDURE  

ETHERNET CARD SETUP 

1.  Wi th the PC operat ing in  Windows 95,  98,  2000 or  NT,  r ight  c l ick on the Network icon 
and se lect  Propert ies .  

2 .  Select  TCP/IP  and Specify An IP Address .  

3 .  Enter  PC IP Address:  10,  200,  126,  77  

4 .  Enter  PC Subnet  Mask:  255,  255,  0 ,  0  

5 .  Af ter  the PC reboots,  connect  the Ethernet  Crossover  Cable to  the 2975 and the PC 
Ethernet  Card.  

6 .  Power up the 2975.  

7.  Enter  2975 IP Address:  10,  200,  126,  76  

8 .  Enter  2975 Subnet  Mask:  255,  255,  0 ,  0  

CALIBRATION SOFTWARE SETUP 

9.  Inser t  Cal ibrat ion Sof tware CD-ROM into PC. 

10.  Run “Setup”  to  insta l l  the Cal ibrat ion Sof tware onto the PC.  

NOTE:  The dr ive designat ion can be changed to  the desi red dr ive le t ter  by the user .   
DO NOT use “X”  as the dr ive le t ter .  

11.  Fol low the on-screen prompts through the insta l la t ion process.  

RUNNING THE CALIBRATION SOFTWARE 

12.  Select  the 2975 Auto Cal ibrat ion  icon.  

13.  Enter  the fo l lowing when prompted:   Badge -  1112    Password -  1112  

14.  Wi th the Cal ibrat ion Main Screen d isp layed,  se lect  Test Menu ,  IFR-2975 (FITS)  and 
Complete Cal ibrat ion .  

15.  Select  Run Al l  Tests .  
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STEP PROCEDURE  

16.  Fol low the on-screen prompts through the Cal ibrat ion process.  

NOTE:  When the “Connect  To UUT” pop-up window is d isp layed,  the IP Address 
entered must  match the IP Address of  the 2975.  

NOTE:  The Cal ibrat ion process can be hal ted at  anyt ime by se lect ing Pause/Abort  on 
the Cal ibrat ion Main Screen.  

17.  When the Cal ibrat ion is completed,  the Cal ibrat ion Resul ts for  the Generator  and 
Analyzer  Cal ibrat ion process are stored in  an e lect ron ic f i le  on the PC,  accessed by 
se lect ing Report .  
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2-7 CALIBRATION DATA SHEET 

 

TECHNICIAN:    DATE:   

 2975 S/N:    

 

STEP DATA RESULT 

POWER SUPPLY VOLTAGES (2-6-1)  

2.  >100 Ω  a t  42A1A1A1J19,  P in B2 _______(√ )  

 >12 Ω  a t  42A1A1A1J19,  P in B25 _______(√ )  

 >12 Ω  a t  42A1A1A1J19,  P in B28 _______(√ )  

 >400 Ω  a t  42A1A1A1J19,  P in B31 _______(√ )  

 >2 kΩ  a t  42A1A1A1J19,  P in C14 _______(√ )  

4 .  Bat tery Vol tage is ≥2.8 Vdc _______ 

6.  14.8 to  15.2 Vdc at  42A1A1A1J19,  P in B2 _______(√ )  

 4 .9 to  5.3 Vdc at  42A1A1A1J19,  P in B25 _______(√ )  

 4 .9 to  5.3 Vdc at  42A1A1A1J19,  P in B28 _______(√ )  

 14.8 to  15.2 Vdc at  42A1A1A1J19,  P in B31 _______(√ )  

 4 .9 to  5.3 Vdc at  42A1A1A1J19,  P in C14 _______(√ )  

 

GENERATOR /  ANALYZER /  TCXO (2-6-2)  

Cal ibrat ion Resul ts for  the Generator  /  Analyzer  /  TCXO Cal ibrat ion process are stored in  
an e lect ron ic f i le  on the PC when the Cal ibrat ion is completed.  

EXAMPLE:  C: \2975CALIBRATIONV1.8\TESTREPORT\442215.RPT 
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042M-047  

* *The following models can be
    substituted:

    HP E4418A
    HP E4418B

PC
Power Meter

HP-EPM-441A**
GPIB::4

RF Generator
HP ESG-3000A*

GPIB::9

GPIB

HP ECP-18A***
Power Sensor

HP 8482A
Power Sensor

SENSOR CABLE

Ethernet to Network
(if applicable)

Ethernet to/from UUT
(Crossover Cable)

10 MHz In

10 MHz Out

EXT REF IO

2975 Calibration Test Equipment Configuration

Substitute this Sensor when prompted to determine
ECP-18A offsets below 10 MHz

Command Set, set to SCPI

HP Power Splitter
(P/N 11667A)

Weinschel 10 dB Attenuator
Model 1

N-Male to N-Male
Adapter

N-Female to TNC-Male
Adapter

Weinschel 50 Ohm Load
Model 1424-4

(Connected as required)

Splitter Assembly
Storm Coaxial Cable

Minimum PC Requirements:

Processor: Pentium 166 MHz
Memory: 64 MB
Operating System: Windows 95/98/NT
Video: 16 Bit Color, 1024 x 768
GPIB: National Instruments GPIB Interface Card
            and Software (GPIB0, Primary 0,
            Secondary None)
1 Network Adapter (2 if running on a Network)

* The following models can be
  substituted:

  HP ESG-4000A
  HP ESG-D3000A
  HP ESG-D4000A
  HP E4421B
  HP E4422B
  HP E4432B
  HP E4433B

***The following models can be
    substituted:

    HP E4412A

BNC-Male to BNC-Male Coaxial Cable

CH A

IN

OUT
1

OUT
2

IFR 2975
Unit Under Test

GEN

T/R

ANT EXT REF IO

Universal Counter
w/ Option 030

HP53131A
GPIB::13

CH C To 2975 GEN OUT for TXCO Calibration

10 MHz
Frequency Standard

10 MHz FREQUENCY STANDARD HOOKUP

The EXTERNAL RF I/O Connector is a 10 MHz Input when External Reference is selected and a 10 MHz Output
when Internal Reference is selected.  At the end of the Generator Calibration, during the TXCO Calibration, the
EXTERNAL RF I/O Connector is changed from External Reference to Internal Reference.  This can cause an
unstable Reference Clock when the 2975 EXTERNAL RF I/O Connector is connected with a T-Connector to the
10 MHz Frequency Standard and the Universal Counter Reference input, causing the TXCO Calibration to fail.

 

F igure 2-2  2975 Cal ibrat ion Test  
Equipment  Conf igurat ion 



   2-48 

042M-048  

 

 

 

PC
Power Meter

HP-EPM-441A
GPIB::4

RF Generator
ESG-3000A

GPIB::9

IFR 2975
Unit Under Test

GPIB

HP ECP-18A
Power Sensor

HP 8482A
Power Sensor

GEN

T/R

ANT

SENSOR CABLE

Ethernet to Network
(if applicable)

Ethernet to/from UUT
(Crossover cable)

10 MHz In

10 MHz Out

EXT REF IO

Generator Calibration Setup

Move Sensor here for T/R
Connector Calibration

10 MHz Frequency Standard
 

 
 

 

 

F igure 2-3  Generator  Cal ibrat ion Setup 
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042M-049  

 

 

 

PC
Power Meter

HP-EPM-441A
GPIB::4

RF Generator
ESG-3000A

GPIB::9

IFR 2975
Unit Under Test

GPIB

HP ECP-18A
Power Sensor

GEN

T/R

ANT

SENSOR

Ethernet to Network
(if applicable)

Ethernet to/from UUT
(Crossover Cable)

10 MHz In

10 MHz Out

EXT REF IOOUT
2

OUT
1

IN

Splitter Assembly

CH. A

RF
OUTPUT

Analyzer Calibration Setup

10 MHz Frequency Standard

CABLE

 
 

    

 

 

F igure 2-4  Analyzer  Cal ibrat ion Setup 
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042M-050  

 

 

 

PC

Universal Counter
w/ Option 030

HP53131A
GPIB::13

IFR 2975
Unit Under Test

GPIB

GEN

T/R

ANT

Ethernet to Network
(if applicable)

Ethernet to/from UUT
(Crossover cable)

10 MHz In

TCXO Calibration Setup

CH C

10 MHz Frequency Standard

10 MHz FREQUENCY STANDARD HOOKUP

The EXTERNAL RF I/O Connector is a 10 MHz Input when External Reference is selected and a 10 MHz Output
when Internal Reference is selected.  At the end of the Generator Calibration, during the TXCO Calibration, the
EXTERNAL RF I/O Connector is changed from External Reference to Internal Reference.  This can cause an
unstable Reference Clock when the 2975 EXTERNAL RF I/O Connector is connected with a T-Connector to the
10 MHz Frequency Standard and the Universal Counter Reference input, causing the TXCO Calibration to fail.

 

 

 

 
 

 

F igure 2-5  TCXO Cal ibrat ion Setup 



SECTION 3 - REPLACEMENT PROCEDURES 

3-1 

3-1 GENERAL 

This sect ion conta ins inst ruct ions for  rep lacement  of  any assembly conta ined in  the 2975.   The 
inst ruct ions g iven are for  removal  o f  each assembly.   Prerequis i te  inst ruct ions are l is ted as needed.   
Reassembly is in  reverse order  o f  removal  inst ruct ions unless otherwise noted.  

3-1-1 SAFETY PRECAUTIONS 

Power should be removed f rom the uni t  before any rep lacement  procedure is in i t ia ted.  

WARNING: DANGEROUS VOLTATES ARE PRESENT WITH CASE ASSEMBLIES REMOVED IF 
POWER IS PRESENT. 

3-1-2 ESD PRECAUTIONS 

CAUTION :  THE REPLACEMENT PROCEDURES FOR THE 2975 SHOULD ONLY BE PERFORMED IN 
AN ESD ENVIRONMENT AND ALL PERSONNEL PERFORMING THE REPLACEMENT 
PROCEDURES SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD PRACTICES AND/OR 
BE ESD CERTIFIED. 
 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD)
 

 

3-2 TOOL REQUIREMENTS 

 

TOOL SIZE 

WRENCH, OPEN END 5/16”  

RATCHET /  SOCKET 3/16”    1 /4”  

RATCHET /  DEEP SOCKET 9/16”  

SCREWDRIVER Phi l l ips 

 



3-2 

3-3 REPLACEMENT PROCEDURES 

 

 Page 

3-3-1 Remove Case Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-3 

3-3-2 Replace Handle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4 

3-3-3 Replace At tenuator  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-5 

3-3-4 Replace Generator  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6 

3-3-5 Replace Receiver  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-7 

3-3-6 Replace IF/Video PCB Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-8 

3-3-7 Replace Mul t i funct ion I /O PCB Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-9 

3-3-8 Replace CAI  PCB Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-10 

3-3-9 Replace CPU Adapter  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-11 

3-3-10 Replace Rear  Panel  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-12 

3-3-11 Replace Rear  Panel  PCB Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-13 

3-3-12 Replace Power Supply Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-16 

3-3-13 Replace Disk I /O PCB Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-19 

3-3-14 Replace Front  Panel  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-20 

3-3-15 Replace Front  Panel  Audio PCB Assy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-23 

3-3-16 Replace Power Terminat ion Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-24 

3-3-17 Replace F loppy Dr ive Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-26 

3-3-18 Replace Backplane PCB Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-27 
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3-3-1 REMOVE CASE ASSY 

PRELIMINARY PROCEDURES:  None 

WARNING: DANGEROUS VOLTAGES ARE PRESENT WITH CASE ASSY REMOVED IF POWER IS 
PRESENT. 

STEP PROCEDURE 

1.  Remove external  power sources and a l l  external  cables f rom the 2975.  

2 .  Remove two screws (1)  f rom each corner  secur ing the Rear  Panel  Assy (2)  to  the Case Assy 
(3) .  

3 .  Remove six screws (4)  secur ing the Rear  Panel  Assy (2)  to  the Chassis Assy (5) .  

4 .  Remove the Case Assy (3) .  

 

1

4

3

5

2
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3-3-2 REPLACE HANDLE 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Remove washers (1)  secur ing the Handle (2)  to  the Case Assy (3) .  

2 .  Remove the Handle (2)  f rom the Case Assy (3) .  

 

042M-029

3 1

2
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3-3-3 REPLACE ATTENUATOR ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  the coaxia l  cable f rom each end of  the At tenuator  Assy.  

 

 

 

2 .  Remove two screws secur ing the At tenuator  Assy to  the Generator  Assy.  

 

 

 

3 .  Remove the At tenuator  Assy.  
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3-3-4 REPLACE GENERATOR ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove At tenuator  Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  four  coaxia l  cables f rom the Generator  Assy.  

 

 

 

2 .  Remove two screws secur ing the Generator  Assy to  the Chassis Assy.  

 

 

 

3 .  Remove the Generator  Assy.  
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3-3-5 REPLACE RECEIVER ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  four  coaxia l  cables f rom the Receiver  Assy.  

 

 

 

2 .  Disconnect  the coaxia l  cable f rom the Generator  Assy.  

 

 

 

3 .  Remove two screws secur ing the Receiver  Assy to  the Chassis Assy.  

 

 

 

4 .  Remove the Receiver  Assy.  
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3-3-6 REPLACE IF/VIDEO PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  four  coaxia l  cables f rom the IF/Video PCB Assy.  

 

 

 

2 .  L i f t  up on the card e jectors and remove the IF/Video PCB Assy f rom the Chassis Assy.  

 

 

 

1 2
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3-3-7 REPLACE MULTIFUNCTION I/O PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  the coaxia l  cable f rom the IF/Video PCB Assy.  

 

 

 

2 .  Disconnect  three coaxia l  cables f rom the Mul t i funct ion I /O PCB Assy.  

 

 

 

3 .  L i f t  up on the card e jectors and remove the Mul t i funct ion I /O PCB Assy f rom the Chassis Assy.  
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3-3-8 REPLACE CAI PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  two coaxia l  cables f rom the CAI  PCB Assy.  

 

 

 

2 .  L i f t  up on the card e jectors and remove the CAI  PCB Assy f rom the Chassis Assy.  
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3-3-9 REPLACE CPU ADAPTER ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Disconnect  the wi re cable and r ibbon cable f rom the CPU Adapter  PCB Assy.  

 

 

 

2 .  L i f t  up on the card e jectors and remove the CPU Adapter  PCB Assy f rom the Chassis Assy.  
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3-3-10 REPLACE REAR PANEL ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Remove external  power sources and a l l  external  cables f rom the 2975.  

2 .  Remove two screws (1)  f rom each corner  secur ing the Rear  Panel  Assy (2)  to  the Case Assy 
(3) .  

3 .  Remove six screws (4)  secur ing the Rear  Panel  Assy (2)  to  the Chassis Assy (5) .  

4 .  Remove the Rear  Panel  Assy (2) .  

 

042M-028

1

4

3

5

2
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3-3-11 REPLACE REAR PANEL PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

1.  Remove two coaxia l  cables f rom the Rear  Panel  PCB Assy.  

 

 

 

2 .  Remove the nut  and washer  f rom the seven coaxia l  connectors on the Rear  Panel  PCB Assy.  
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STEP PROCEDURE 

3.  Remove f ive screws.  

 

 

 

4 .  Remove nuts (2 each)  f rom three connectors.  
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STEP PROCEDURE 

5.  Remove the wi re cable (Fan)  f rom the Rear  Panel  PCB Assy.  

 

 

 

6 .  Remove the Rear  Panel  PCB Assy.  

 



3-16 

3-3-12 REPLACE POWER SUPPLY ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove At tenuator  Assy (para 3-3-3)  

STEP PROCEDURE 

1.  Remove the screw secur ing the Power Supply Assy to  the Cardcage Assy.  

 

 

 

2 .  Remove f ive screws.  
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STEP PROCEDURE 

3.  Remove nuts (2 each)  f rom three connectors.  

 

 

 

4 .  Fu l ly loosen the capt ive screw secur ing the Power Supply Assy to  the Chassis Assy.  
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STEP PROCEDURE 

5.  Disconnect  the wi re cable and r ibbon cable f rom the Power Supply Assy.  

 

 

 

6 .  Raise the Power Supply Assy st ra ight  up and out  o f  the Chassis Assy.  
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3-3-13 REPLACE DISK I/O PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove Power Supply Assy (para 3-3-12)  

STEP PROCEDURE 

1.  Remove two screws secur ing the Disk I /O PCB Assy to  the Power Supply Assy.  

 

 

 

2 .  Remove the Disk I /O PCB Assy.  
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3-3-14 REPLACE FRONT PANEL ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  

STEP PROCEDURE 

3.  Remove two screws f rom each corner  of  the Front  Panel  Assy.  

 

           

 

4 .  Remove two nuts f rom connector .  
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STEP PROCEDURE 

5.  Separate the Front  Panel  Assy f rom the Chassis Assy.  

 

 

 

6 .  Disconnect  the wi re cable and r ibbon cable f rom the CPU Adapter  PCB Assy.  
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STEP PROCEDURE 

7.  Disconnect  three coaxia l  cables f rom the Front  Panel  Assy.  
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3-3-15 REPLACE FRONT PANEL AUDIO PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove Front  Panel  Assy (para 3-3-14)  

STEP PROCEDURE 

1.  Remove six screws secur ing the Front  Panel  Audio PCB Assy to  the Chassis Assy.  

 

 

 

2 .  Remove the Front  Panel  Audio PCB Assy.  
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3-3-16 REPLACE POWER TERMINATION ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove Power Supply Assy (para 3-3-12)  

STEP PROCEDURE 

1.  Remove the wi re cable and two coaxia l  cables f rom the Power Terminat ion Assy.  
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STEP PROCEDURE 

2.  Remove four  screws secur ing the Power Terminat ion Assy to  the Chassis Assy.  

 

 

 

3 .  Remove the Power Terminat ion Assy.  
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3-3-17 REPLACE FLOPPY DRIVE ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove Front  Panel  Assy (para 3-3-14)  

STEP PROCEDURE 

1.  Remove two screws secur ing the F loppy Dr ive Assy to  the Chassis Assy.  

 

 

 

2 .  Remove two screws ( through the access holes)  secur ing the F loppy Dr ive Assy to  the Chassis 
Assy.  

 

 

 

3 .  Remove the F loppy Dr ive Assy.  
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3-3-18 REPLACE BACKPLANE PCB ASSY 

PRELIMINARY PROCEDURES:  Remove Case Assy (para 3-3-1)  
  Remove At tenuator  Assy (para 3-3-3)  
  Remove Generator  Assy (para 3-3-4)  
  Remove Receiver  Assy (para 3-3-5)  
  Remove IF/Video PCB Assy (para 3-3-6)  
  Remove Mul t i funct ion I /O PCB Assy (para 3-3-7)  
  Remove CAI PCB Assy (para 3-3-8)  
  Remove CPU Adapter  Assy (para 3-3-9)  
  Remove Power Supply Assy (para 3-3-12)  
  Remove Power Terminat ion Assy (para 3-3-16)  

 

STEP PROCEDURE 

1.  Remove screw.  

 

 

 

2 .  Remove four  screws secur ing the Cardcage Assy to  the Chassis Assy.  
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STEP PROCEDURE 

3.  Remove four  screws secur ing the Cardcage Assy to  the Chassis Assy.  

 

 

 

4 .  Remove the Cardcage Assy f rom the Chassis Assy.  

5 .  Remove seven screws secur ing the Backplane PCB Assy to  the Chassis Assy.  

 

 

 

6 .  Remove the Backplane PCB Assy f rom the Chassis Assy.  

 



SECTION 4 - PARTS LIST 
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4-1 GENERAL 

This sect ion conta ins the par t  numbers and descr ip t ions for  rep laceable par ts in  the 2975.  

 

 Page 

Accessor ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-2 

Composi te  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4 

Chassis Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-5 

CPU Adapter  Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-7 



4-2 

4-2 PARTS LISTS 

4-2-1 ACCESSORIES (Figure 4-1) 

REFERENCE PART MFR 
DESIGNATOR NUMBER CODE DESCRIPTION 

1 1002-4250-4P0 51190 MANUAL,  MAINTENANCE, 2975 

2 1002-4250-4C0 51190 CD-ROM, MANUAL,  MAINTENANCE, 2975 

3 1002-4202-2P0 51190 MANUAL,  OPERATION, 2975 

4 1002-4202-2C0 51190 CD-ROM, MANUAL,  OPERATION, 2975 

5 1412-4752-000 51190 ACCESSORY POUCH 

6 1412-4400-500 51190 CASE, SOFT-PADDED, CARRYING 

7 1414-4452-900 51190 COVER, LID 

8 1412-4200-300 51190 CASE, TRANSIT w/  WHEELS 

9 6041-0001-200 51190 CORD,AC,NEMA5-15, IEC320-C13,RA 

10 2113-0000-004 51190 CONN,ADAPT BNC JACK/N PLUG 

11 2200-0410-700 51190 CONN,ADAPT BNC JACK -  TNC PLUG 

12 1201-0909-900 51190 ANTENNA 

13 5106-0000-055 51190 FUSE,3AMP,FAST,5MMX20MM,250V 

14 2113-0000-013 51190 CONN,ADAPT,M2F BNC,RT.ANGLE 

15 6045-4283-300 51190 CABLE, RJ12,6 COND, FLAT,  1-1 

16 6041-4201-200 51190 CABLE ASSY, OPT12 KVL INTERFACE 

17 7005-4247-800 51190 MICROPHONE 



4-3 
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4-2-2 COMPOSITE ASSY (7003-4248-500) (Figure 4-2) 

(REV C) 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

1 1412-4254-900 CASE,WRAP 

2 2803-0188-012 SCREW,4-40 X 3/16 PPHM,BLACK 

3 2803-0188-006 SCREW,4-40 X 3/16 PPHM 

4 2803-0563-012 SM,4-40X9/16,PPH,SS,BK 

5 2840-0000-034 WASHER, FLAT .505ID, .6850D,.02 

6 2400-9924-600 LABEL,S/N,RCTS-P25 

A1 7005-4243-900 MECH ASSY,CHASSIS 

A2 7005-4248-400 MECH ASSY,REAR PANEL 

A3 7005-4243-100 MECH ASSY,ATTENUATOR 

A4 7005-4442-500 MECH ASSY,GENERATOR 

A5 7010-4236-800 PCB ASSY,IF VIDEO 

A6 7010-4236-700 PCB ASSY,MULTIFUNCTION I /O 

A7 7005-4248-100 MECH ASSY,RECEIVER 

A8 7010-4232-900 PCB ASSY,CAI 

A9 7110-4246-800 MOLDED HANDLE 

W1 6050-1990-500 COAX ASSY,316,RFSSMB/RFSSMB 

W2 6050-1990-350 COAX ASSY,316,RFSSMB/RFSSMB 

W3 6050-1990-600 COAX ASSY,316,RFSSMB/RFSSMB 

W4 6050-1990-950 COAX ASSY,316,SSMB RA/SSMB RA 

W5 6050-1990-300 COAX ASSY,316,RFSSMB/RFSSMB 

W6 6061-1990-300 COAX ASSY,100,RFSSMB/RFSSMB 

W7 6061-1990-300 COAX ASSY,100,RFSSMB/RFSSMB 

W8 6061-1990-300 COAX ASSY,100,RFSSMB/RFSSMB 

W9 6042-4283-100 COAX ASSY,ATT/GEN 

 

(REV D)  CONTAINS ALL PARTS IN REV C WITH THE FOLLOWING EXCEPTIONS: 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

A4 7005-4444-200 MECH ASSY,GENERATOR 

 

(REV E)  CONTAINS ALL PARTS IN REV D WITH THE FOLLOWING EXCEPTIONS: 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

A4 7005-4249-000 MECH ASSY,GENERATOR 
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4-2-3 CHASSIS ASSY (7005-4243-900) (Figure 4-3) 

(REV G) 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

1 1403-4255-000 CHASSIS,MAIN 

2 1400-4266-700 BRACKET,CARD CAGE 

3 1405-4266-800 PANEL,CHASSIS REAR 

4 1400-4259-300 BRACKET,SPEAKER 

5 1400-4259-400 BRACKET,POWER SUPPLY MTG 

6 2803-0188-003 SCREW,4-40 X 3/16 PFHM 

7 2803-0250-003 SCREW,4-40 X 1/4 PFHM 

8 2803-0250-006 SCREW,4-40 X 1/4 PPHM 

9 2803-0188-006 SCREW,4-40 X 3/16 PPHM 

10 1400-4255-500 BRACKET,FAN 

11 2850-1692-600 SCREW,.340L35-6.25HH,4-40X.410 

12 2850-7866-300 STANDOFF,HEX,MALE-FEMALE 

13 2840-7873-000 WASHER, LOCK .50ID INT STAR 

14 2807-0157-006 SM,M2.5X4MM,PPH,SS,PA 

15 2803-0563-012 SM,4-40X9/16,PPH,SS,BK 

16 2850-7800-100 NUT, JAM 1/2"  SMALL PROFILE 

17 2803-1000-006 SCREW 4-40 X 1 PBHMS 

18 2845-0000-008 FINGERSTOCK,97-0611-17 

19 4503-0002-010 RETAINER CLIP,10P RIBBON CONN 

20 2525-4269-400 GASKET, POWER TERM/FT PNL 

21 2525-4269-200 GASKET, REAR PANEL I /O 

A1 7010-4236-100 PCB ASSY,BACKPLANE 

A2 7010-4238-700 PCB ASSY,FRONT PANEL AUDIO 

A3 7010-4233-800 PCB ASSY,REAR PANEL 

A4 7005-4243-700 MECH ASSY,FRONT PANEL 

A5 7005-4243-500 MECH ASSY,CPU ADAPTER 

A6 7005-4243-400 MECH ASSY,POWER SUPPLY 

A7 7005-4242-500 MECH ASSY,POWER TERM 

A8 7110-4244-400 PURCH,ASSY,FLOPPY DRIVE 

A9 7010-4232-800 PCB ASSY,DISK I /O 

B1 7005-4244-600 MECH ASSY,FAN 

LS1 7007-4282-700 WIRE HARN ASSY,SPEAKER 

W1 6045-4282-600 RIBBON CA ASSY,10-C,8.3LG 

W2 6045-4282-600 RIBBON CA ASSY,10-C,8.3LG 

W4 6045-4282-800 RIBBON CA ASSY,TYPE 1 

W5 6045-4282-900 RIBBON CA ASSY,GPIB 

W6 6044-2111-400 COAX ASSY,CONF,SMSMA/RFSSMB 

W7 6044-2101-100 COAX ASSY,CONF,RFSSMB/RFSSMB 

W8 6050-2081-650 COAX ASSY,316,RFSSMB/SFSMB 

W9 6050-2081-650 COAX ASSY,316,RFSSMB/SFSMB 
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4-2-3 CHASSIS ASSY (7005-4243-900) (Figure 4-3) (cont)  

(REV G) (cont)  

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

W10 6050-2081-650 COAX ASSY,316,RFSSMB/SFSMB 

W11 6048-0000-100 CABLE ASSY,FFC,TYPE D,38MM 

 

(REV H)  CONTAINS ALL PARTS IN REV G WITH THE FOLLOWING EXCEPTIONS: 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

A5 7010-4238-800 PCB ASSY,CPU ADAPTER 

 

(REV J)   CONTAINS ALL PARTS IN REV H WITH THE FOLLOWING EXCEPTIONS: 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

22 1414-9950-500 PLATE,37P,D-SUB 

W4 6045-4282-800 RIBBON CA ASSY,TYPE 1     (Removed)  
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4-2-4 CPU ADAPTER ASSY (Figure 4-4) 

(7005-4243-500)  (REV F)  

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

BT1 4000-0014-000 BATTERY, LITHIUM, 3 V 

 

(7010-4238-800)  (REV C) 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

BT1 4000-0014-000 BATTERY, LITHIUM, 3 V 
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042M-036

P/O (A9)

ELECTROSTATIC DISCHARGE (ESD).
SUSCEPTIBLE TO DAMAGE BY
CONTAINS PARTS AND ASSEMBLIES
CAUTION:

A4

A5
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A8

A6

A1

A9

3

A3

3X4

1

5X2

4X8

2X10

A2

6
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Figure 4-2  2975 Composi te  Assy 
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F igure 4-2  2975 Composi te  Assy (cont )

042M-035  
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F igure 4-3  2975 Chass is  Assy 
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(7005-4243-500)                                                                                                               (7010-4238-800) 
 

 

 

 

 

 

 

 

 

 

F igure 4-4  CPU Adapter  Assy 

BT1 

BT1 



SECTION 5 - ASSEMBLIES 

5-1 

 

FIGURE TITLE PAGE 

5-1 2975 System Interconnect  (0000-4242-000)  (42)   5-3 
5-2 Chassis Assy (7005-4243-900)  (42A1A1)  5-4 
5-3 Backplane PCB Assy (7010-4236-100)  (42A1A1A1)  5-5 
   (0000-4234-000)  
5-4 Front  Panel  Audio PCB Assy (7010-4234-000)*  (42A1A1A2)  5-10 
   (7010-4238-700)  (42A1A1A2)  5-10 
5-5 Rear  Panel  PCB Assy (7010-4233-800)  (42A1A1A3)  5-11 
5-6 Front  Panel  Assy (7005-4243-700)  (42A1A1A4)  5-12 
5-7 CPU Adapter  Assy (7005-4243-500)*  (42A1A1A5)  5-13 
   (7010-4238-800)  (42A1A1A5)  5-13 
5-8 Power Supply Assy (7005-4243-400)  (42A1A1A6)  5-14 
5-9 Power Terminat ion Assy (7005-4242-500)  (42A1A1A7)  5-15 
5-10 F loppy Dr ive Assy (7110-4244-400)  (42A1A1A8)  5-16 
5-11 Disk I /O PCB Assy (7010-4232-800)  (42A1A1A9)  5-17 
5-12 Rear  Panel  Assy (7005-4243-800)  (42A1A2)  5-18 
5-13 At tenuator  Assy (7005-4243-100)  (42A1A3)  5-19 
5-14 Generator  Assy (7005-4242-600)*  (42A1A4)  5-20 
   (7005-4442-500)*  (42A1A4)  5-20 
   (7005-4444-200)*  (42A1A4)  5-20 
   (7005-4249-000)  (42A1A4)  5-20 
5-15 IF/Video PCB Assy (7010-4236-800)  (42A1A5)  5-21 
5-16 Mul t i funct ion I /O PCB Assy (7010-4236-700)  (42A1A6)  5-22 
5-17 Receiver  Assy (7005-4248-100)  (42A1A7)  5-23 
5-18 CAI  PCB Assy (7010-4232-900)  (42A1A8)  5-24 
5-19 Handle Assy (7110-4246-800)  (42A1A9)  5-25 
 

NOTE:  Aster ick (*)  ind icates an Assy that  is obsolete or  has been rep laced.  
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( REV  D,  E,  F )

( REV  E )

( REV  F )

 

F igure 5-1  2975 System Interconnect  
(0000-4242-000-G) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042-005 

F igure 5-2  Chassis Assy 
(7005-4243-900-G) (42A1A1) 
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042M-030 

F igure 5-3  Backplane PCB Assy 
(7010-4236-100-B)  (42A1A1A1) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES SUSCEPTIBLE
TO DAMAGE BY ELECTROSTATIC DISCHARGE (ESD).

NOTES:
(UNLESS OTHERWISE SPECIFIED)
1.  ALL RESISTORS ARE 1%, 1/16 W.
 
2.  ALL RESISTANCE IS EXPRESSED IN OHMS.
 
3.  ALL CAPACITANCE IS EXPRESSED IN MICROFARADS.
 
4.  ALL INDUCTANCE IS EXPRESSED IN MICROHENRIES.

 

F igure 5-3  Backplane PCB Assy (cont)  
(0000-4236-100-A)  (42A1A1A1) 



  5-7 

D

D

+5VD

CRY_SPARE_1

CRY_RESET_B
CRY_ALARM_ALP

CRY_KEYED_ALC

CRY_HST_IN_DATA

CRY_HST_IN_CLK

CRY_CT_IN_CLK
CRY_CT_IN_DATA

CRY_PT_IN_CLK
CRY_PT_IN_DATA

+15V

NC

6.

6.

BACKLIGHT

DIO_SPEAKER_DATA

DIO_VOL_LATCH
DIO_REFBACK_LATCH

FLPY:RD

+5VD

HS_REF

DIO_SPARE2
DIO_E2_DOUT

BEEP

FLPY:WD
FLPY:STEP

FLPY:TRK0
FLPY:DS0

+5VA

BATTERY+

DIO_CLOCK

FLPY:HDSEL
FLPY:WP

FLPY:DS1
FLPY:MTR1

-15V

+5VD

FLPY:DENS

FLPY:MTR0
FLPY:MTR1

+5VD

+24V

AUDIO_IN_L

MIC

AUDIO_OUT_L

AUDIO_OUT_R

FLPY:HDSEL
FLPY:DS0

FLPY:WG
FLPY:WP

+5VD

GPIB_ATN

GPIB_IFC

GPIB_NDAC

GPIB_DAV

GPIB_D8
GPIB_EOI

GPIB_D3
GPIB_D7

GPIB_D5
GPIB_D2

QOUTFrom CAI

EXT_TRIG

Multi-I/O

PTT

CRY_ZERO_B

CRY_BIT_ALP_OK

CRY_SYSTEM_CLK_B

CRY_CT_IN_SYNC

CRY_HST_IN_SYNC

CRY_CT_OUT_CLK_B

CRY_PT_OUT_CLK_B

CRY_PT_IN_SYNC

+15V

R
2

10
.0

K

+5VD

DIO_AUD_LATCH

FLPY:INDEX

DIO_E2_CS

FLPY:WG

BATTERY-

DIO_SPARE1

+15V

DIO_DATA

FLPY:MTR0

FLPY:DENS

FLPY:DIR

FLPY:DSKCHG

D

CPU

FLPY:TRK0

FLPY:DIR

AUDIO_IN_R

FLPY:DS1

MIC_BIAS

GPIB_NRFD

GPIB_SRQ

GPIB_D1

GPIB_D6

GPIB_D4

GPIB_REN

From CAI IOUT

To MF I/O

From CAI

To/From REC

D 1
2
3
4
5
6

8
9

10
11

13
14
15
16

18
19
20
21

23
24
25
26

28
29
30
31

33
34
35
36

38
39
40

7

12

17

22

27

32

37

J14

S
T

 4
0 

P
IN

 R
B

N
 M

R
1

10
.0

K

A1
A2
A3
A4
A5
A6

A8
A9

A10
A11
A12

A7

A14
A15
A16
B1
B2

A13

B4
B5
B6
B7
B8

B3

B10
B11
B12
B13
B14

B9

B16
C1
C2
C3
C4

B15

C6
C7
C8
C9

C10

C5

C12
C13
C14
C15
C16

C11

ST 48 PIN DIN F

J7

B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

A3
A4
A5
A6
A7

A1
A2

A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15

J8

ST 96 PIN DIN F

FPA_MIC_BIAS
DIO_AUD_LATCH

CRY_SPARE_2
CRY_SPARE_3

CRY_BIT_ALP_OK
CRY_ZERO_B

CRY_ALARM_ALP
CRY_SYSTEM_CLK_B

CRY_KEYED_ALC
CRY_HST_OUT_SYNC_B

CRY_HST_OUT_CLK_B
CRY_HST_IN_SYNC

CRY_HST_OUT_DATA_B
CRY_HST_IN_CLK
CRY_CT_IN_SYNC

CRY_HST_OUT_CLK_BCRY_CT_IN_CLK
CRY_PT_IN_SYNC

CRY_PT_IN_CLK
CRY_PT_OUT_SYNC_B

CRY_CT_OUT_SYNC_B
CRY_PT_OUT_CLK_B

CRY_CT_OUT_CLK_B
DIO_REFBACK_LATCH

DIO_E2_CS
DIO_E2_DOUT

FPA_SINE_SQ CRY_PT_OUT_SYNC_B
CRY_PT_OUT_DATA_B

CRY_CT_OUT_SYNC_B
CRY_CT_OUT_DATA_B

FPA_A/D_CLK

+5VD

FPA_DATA_OUT_LATCH
FPA_DATA_OUT_B

FPA_FGEN_UNBAL
FPA_DEMOD_UNBAL

DIO_CLOCK
FP_UUT_DIG_OUT3_OC

DIO_SPARE2
DIO_DATA FP_UUT_SERIALOUT1_OC

FP_UUT_SERIAL_IN1

FPA_SPARE2
FPA_SPARE1 FP_UUT_DIG_IN2

FP_UUT_DIG_IN3

FPA_FGEN_UNBAL FPA_SINE_SQ
FPA_MIC_DATA

FPA_MIC_DATA
FPA_SINAD_DATA

PTT
FPA_BUSY

FPA_VOUT_DATA
FPA_A/D_CONV FPA_SPARE2

FPA_SPARE1

FPA_VOUT_LATCH
FPA_DATA_OUT_B

FP_UUT_DIG_OUT1_OC
FPA_A/D_CLK

FP_UUT_DIG_OUT3_OC
FP_UUT_DIG_OUT4_OC

FPA_VOUT_LATCH
FPA_VOUT_DISABLE

FP_UUT_DIG_OUT1_OC
FP_UUT_DIG_IN4

FPA_VOUT_CLK

FP_UUT_DIG_IN1
FP_UUT_DIG_IN2

FP_UUT_SERIAL_IN1
FP_UUT_SERIALOUT1_OC -15V

CRY_1.3-3V_MEM

GPIB_NDAC
GPIB_REN

GPIB_D7
GPIB_NRFD

GPIB_D6
GPIB_EOI

CRY_BATTERY
GPIB_D5
GPIB_D4

GPIB_D3

GPIB_SRQ
GPIB_D2

FLPY:WD
FLPY:RD

FLPY:INDEX

DIO_SPEAKER_CLOCK

042M-018

CRY_SPARE_1

DIO_SPEAKER_CLOCK

CRY_HST_OUT_SYNC_BCRY_HST_IN_DATA

CRY_RESET_B

CRY_HST_OUT_DATA_B

CRY_CT_IN_DATA

CRY_PT_OUT_DATA_B

CRY_PT_IN_DATA

CRY_CT_OUT_DATA_B

FPA_SINE_SQUARE

DIO_VOL_LATCH

-15V

DIO_SPEAKER_DATA

FPA_MIC_BIAS

FP_UUT_DIG_OUT4_OC

FPA_DIO_DATA_CLK_B

FPA_VOUT_DISABLE

DIO_SPARE1

FPA_DEMOD_UNBAL

FPA_VOUT_CLK

FP_UUT_DIG_IN1

FPA_SINAD_DATA

FP_UUT_DIG_IN4

FPA_BUSY FPA_SINE_SQUARE

FPA_DATA_OUT_LATCH

FPA_DIO_DATA_CLK_B

FP_UUT_DIG_OUT2_OC

FP_UUT_DIG_IN3

FPA_VOUT_DATA

FPA_A/D_CONV

FP_UUT_DIG_OUT2_OC

+5VD

GPIB_D8

GPIB_IFC

W7
W6

R
3

1M
GPIB_DAV

GPIB_ATN

GPIB_D1

FLPY:STEP

Disk I/O

Front Panel Audio

GPIB Cable Header

GPIO0

SYNC_TDMA

EXT_REF_IO

+15V

RP

1
2
3
4
5
6

8
9

10
11

13
14
15
16

18
19
20
21

23
24

7

12

17

22

ST 24 PIN RBN M

J24

B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

A3
A4
A5
A6
A7

A1
A2

A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15

J6

ST 96 PIN DIN F

A1
A2
A3
A4
A5
A6

A8
A9
A10
A11
A12

A7

A14
A15
A16
B1
B2

A13

B4
B5
B6
B7
B8

B3

B10
B11
B12
B13
B14

B9

B16
C1
C2
C3
C4

B15

C6
C7
C8
C9
C10

C5

C12
C13
C14
C15
C16

C11

ST 48 PIN DIN F

J18

FLPY:DSKCHG

RP CRYPTION

1
2
3
4
5
6

8
9

10
11

13
14
15
16

18
19
20
21

23
24
25
26

7

12

17

22

27
28
29

31
32

30

33
34
35
36
37
38
39

41
42

40

43
44

J26

RA 44 PIN 2MM HDR M

 

F igure 5-3  Backplane PCB Assy (cont)  
(0000-4236-100-A)  (42A1A1A1) 



   5-8 
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ELECTROSTATIC DISCHARGE (ESD).
SUSCEPTIBLE TO DAMAGE BY
CONTAINS PARTS AND ASSEMBLIES
CAUTION:

042M-010

(7010-4234-000)

(7010-4238-700)

 

Figure 5-4  Front  Panel  Audio PCB Assy 
(7010-4234-000-H) (7010-4238-700-A)  (42A1A1A2) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-011 

F igure 5-5  Rear  Panel  PCB Assy 
(7010-4233-800-B)  (42A1A1A3) 
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042M-013

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

 

F igure 5-6  Front  Panel  Assy 
(7005-4243-700-F)  (42A1A1A4) 
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F igure 5-7  CPU Adapter  Assy 
(7005-4243-500-F)  (7010-4238-800-C) (42A1A1A5) 
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042M-013

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

 

F igure 5-8  Power Supply Assy 
(7005-4243-400-D) (42A1A1A6) 
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042M-013

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

 

F igure 5-9  Power Terminat ion Assy 
(7005-4242-500-K)  (42A1A1A7) 
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042M-032  

 

F igure 5-10  F loppy Dr ive Assy 
(7110-4244-400-A)  (42A1A1A8) 
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042M-012

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

BAR CODEBAR CODE

 

Figure 5-11  Disk I /O PCB Assy 
(7010-4232-800-D) (42A1A1A9) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-007 

F igure 5-12  Rear  Panel  Assy 
(7005-4243-800-D) (42A1A2) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-006 

F igure 5-13  At tenuator  Assy 
(7005-4243-100-F)  (42A1A3) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-009 

F igure 5-14  Generator  Assy 
(7005-4242-600-E)  (7005-4442-500-A)  (7005-4444-200-A)  (7005-4249-000-A)  (42A1A4) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-004 

F igure 5-15  IF/Video PCB Assy 
(7010-4236-800-D) (42A1A5) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-003 

F igure 5-16  Mul t i funct ion I /O PCB Assy 
(7010-4236-700-D) (42A1A6) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-008 

F igure 5-17  Receiver  Assy 
(7005-4248-100-B)  (42A1A7) 
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ELECTROSTATIC DISCHARGE (ESD).
SUSCEPTIBLE TO DAMAGE BY
CONTAINS PARTS AND ASSEMBLIES
CAUTION:

(REV F)

(REV F)

BAR CODE

042M-002

ID LABEL

 

F igure 5-18  CAI  PCB Assy 
(7010-4232-900-K)  (42A1A8) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

042M-001 

F igure 5-19  Handle Assy 
(7110-4246-800-C) (42A1A9) 
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APPENDIX A - I/O CONNECTORS AND PIN-OUT TABLES 

A-1 

A-1 TABLE OF I/O CONNECTORS 

 

CONNECTOR NAME CONNECTOR TYPE SIGNAL IN/OUT SIGNAL TYPE 

MIC/ACC 8 Pin DIN IN/OUT See Pin-Out  Table 

AUX RF OUT BNC OUT RF 

ANTENNA TNC IN RF, 0 .25 W CW MAX 

AC LINE IN  AC Power IN 120/240 VAC 

DC IN  OUT 12 Vdc,  24 to  30 Vdc 

GPIB ( IEEE-488)   24 Pin Champ IN/OUT See Pin-Out  Table 

SA IF BNC OUT SPECTRUM ANALYZER IF 

SA VIDEO BNC OUT SPECTRUM ANALYZER 
DETECTOR OUT 

Q OUT BNC OUT NOT USED 

I  OUT BNC OUT NOT USED 

SYNC BNC IN  

EXT TRIG BNC IN AUX OSCILLOSCOPE 
TRIGGER IN 

EXT REF IO BNC IN/OUT FREQ STD IN/OUT 
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A-2 PIN-OUT TABLE FOR MIC CONNECTOR 

 

PIN NUMBER SIGNAL NAME SIGNAL TYPE I /O 

1 GND GND GND 

2 GND GND GND 

3 MIC IN IN DYNAMIC/ELECTRET 

4 PTT IN GND=PUSH 

5 AUDIO 2(+)  OUT AUDIO FREQ OUT #2 

6 AUDIO 2 GND GND AUDIO FREQ OUT #2 GND 
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A-3 PIN-OUT TABLE FOR AUDIO I/O CONNECTOR 

 

PIN NUMBER SIGNAL NAME SIGNAL TYPE I /O 

1 AUDIO IN (+)  IN AUDIO FREQ IN,  
BAL/UNBAL, (+)  

2 AUDIO IN ( - )  IN/GND AUDIO FREQ IN,  
BAL/UNBAL, ( - ) /GND 

3 AUDIO 1 (+)  OUT AUDIO FREQ OUT #1,  
BAL/UNBAL, (+)  

4 AUDIO 1 ( - )  OUT/GND AUDIO FREQ OUT #1,  
BAL/UNBAL, ( - ) /GND 

5 AUDIO 2 (+)  OUT AUDIO FREQ OUT #2 

6 AUDIO 2 GND GND AUDIO FREQ OUT #2 GND 
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A-4 PIN-OUT TABLE FOR GPIB CONNECTOR 

 

PIN NUMBER ASSIGNMENT PIN NUMBER ASSIGNMENT 

1 DIO 1 13 DIO 5 

2 DIO 2 14 DIO 6 

3 DIO 3 15 DIO 7 

4 DIO 4 16 DIO 8 

5 EOI 17 REN 

6 DAV 18 DIGITAL GND 

7 NFRD 19 DIGITAL GND 

8 NDAC 20 DIGITAL GND 

9 IFC 21 DIGITAL GND 

10 SRO 22 DIGITAL GND 

11 ATN 23 DIGITAL GND 

12 DIGITAL GND 24 DIGITAL GND 

 

 

1 

12 

13 
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A-5 PIN-OUT TABLE FOR RS-232 CONNECTOR 

 

PIN NUMBER ASSIGNMENT SIGNAL NAME 

1 INPUT DATA CARRIER DETECT (DCD) 

2 INPUT RECEIVE DATA (RX) 

3 OUTPUT TRANSMIT DATA (TX) 

4 OUTPUT DATA TERMINAL READY (DTR) 

5 POWER DIGITAL GND 

6 INPUT DATA SET READY (DSR) 

7 OUTPUT REQUEST TO SEND (RTS) 

8 INPUT CLEAR TO SEND (CTS) 

9 INPUT RING INDICATOR (RI0)  
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A-6 PIN-OUT TABLE FOR PRINTER CONNECTOR 

 

PIN NUMBER ASSIGNMENT SIGNAL NAME 

1 BI-DIRECTIONAL /STROBE 

2 BI-DIRECTIONAL PD0 

3 BI-DIRECTIONAL PD1 

4 BI-DIRECTIONAL PD2 

5 BI-DIRECTIONAL PD3 

6 BI-DIRECTIONAL PD4 

7 BI-DIRECTIONAL PD5 

8 BI-DIRECTIONAL PD6 

9 BI-DIRECTIONAL PD7 

10 INPUT /ACK 

11 INPUT BUSY 

12 INPUT PE 

13 INPUT SLCT 

14 BI-DIRECTIONAL /AFD 

15 INPUT /ERR 

16 BI-DIRECTIONAL / INIT 

17 BI-DIRECTIONAL /SLIN 

18 POWER GND 

19 POWER GND 

20 POWER GND 

21 POWER GND 

22 POWER GND 

23 POWER GND 

24 POWER GND 
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A-7 PIN-OUT TABLE FOR TEST PORT CONNECTOR 

 

PIN NUMBER ASSIGNMENT PIN NUMBER ASSIGNMENT 

1 DIGITAL IN 1 9 DIGITAL OUT 1 

2 DIGITAL IN 2 10 DIGITAL OUT 2 

3 DIGITAL IN 3 11 DIGITAL OUT 3 

4 DIGITAL IN 4 12 DIGITAL OUT 4 

5 DIGITAL IN 5 13 SERIAL OUT 

6 N/C 14 N/C 

7 GND 15 GND 

8 PGM V+ OUT   

 

 

 

 

 

88 
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A-8 PIN-OUT TABLE FOR VGA CONNECTOR 

 

PIN NUMBER ASSIGNMENT PIN NUMBER ASSIGNMENT 

1 RED VIDEO 9 N/C 

2 GREEN VIDEO 10 SYNC RETURN 

3 BLUE VIDEO 11 MONITOR ID 0 

4 MONITOR ID 2 12 MONITOR ID 1 

5 GND 13 HORIZONTAL SYNC 

6 RED RETURN 14 VERTICAL SYNC 

7 GREEN RETURN 15 MONITOR ID 3 

8 BLUE RETURN   
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A-9 PIN-OUT TABLE FOR MOUSE CONNECTOR 

 

PIN NUMBER SIGNAL NAME SIGNAL TYPE I /O 

1 MDATA Bi -Di rect ional  Mouse Data 

2  N/C  

3  GND Power GND 

4 +5 V Power Supply Vol tage 

5 MCLK Bi -Di rect ional  Mouse Clock 

6  N/C  

Shel l   Ear th  Ground Chassis Ground 
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A-10 PIN-OUT TABLE FOR KEYBOARD CONNECTOR 

 

PIN NUMBER SIGNAL NAME SIGNAL TYPE I /O 

1 KBDATA Bi-Di rect ional  Keyboard Data 

2  N/C  

3  GND Power GND 

4 +5 V Power Supply Vol tage 

5 KBCLK Bi -Di rect ional  Keyboard Clock 

6  N/C  

Shel l   Ear th  Ground Chassis Ground 
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A-11 PIN-OUT TABLE FOR USB CONNECTOR 

 

PIN NUMBER SIGNAL NAME SIGNAL TYPE I /O 

1 VCC PWR  

2 ( - )  DATA DATA I /O 

3 (+)  DATA DATA I /O 

4 GND PWR  

5 VCC PWR  

6 ( - )  DATA DATA I /O 

7 (+)  DATA DATA I /O 

8 GND PWR  
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A-12 PIN-OUT TABLE FOR ETHERNET CONNECTOR 

 

PIN NUMBER SIGNAL NAME SIGNAL TYPE I /O 

1 TX (+)  DATA OUT 

2 TX ( - )  DATA OUT 

3 RX (+)  DATA IN 

4 RX (- )  DATA IN 

5 GND GND GND 

6 GND GND GND 

7 GND GND GND 

8 GND GND GND 
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APPENDIX B - REPACKING FOR SHIPMENT 

B-1 

REPACKING FOR SHIPPING 

Aerof lex Test  Sets returned to  factory for  ca l ibrat ion,  service or  repai r  must  be repackaged and 
sh ipped subject  to  the fo l lowing condi t ions:  

AUTHORIZATION 

Do not  re turn any products to  factory wi thout  author izat ion f rom Aerof lex Customer Service 
Depar tment .  

 CONTACT:  Aerof lex 
  Customer Service Dept .  
  10200 West  York Street  
  Wich i ta ,  Kansas  67215 

  Te lephone:  (800)  835-2350 
  FAX:  (316)  524-2623 
  Emai l :  service@aerof lex.com  

TAGGING TEST SETS 

Al l  test  sets must  be tagged wi th :  

 Owner ’s ident i f icat ion and address.  

 Nature of  service or  repai r  requi red.  

 Model  No.  and Ser ia l  No.  

SHIPPING CONTAINERS 

Test  Sets must  be repackaged in  or ig ina l  sh ipp ing conta iners using Aerof lex packing mater ia ls.   I f  
or ig ina l  sh ipp ing conta iners and mater ia ls are not  avai lab le,  contact  Aerof lex Customer Service 
Depar tment  for  sh ipp ing inst ruct ions.  

FREIGHT COSTS 

Al l  f re ight  costs on non-warranty sh ipments are assumed by the customer.   (See “Warranty Packet”  
for  f re ight  charge pol icy on warranty c la ims.)  

REPACKING PROCEDURE 

 Make sure bot tom packing mold is seated on f loor  o f  sh ipp ing conta iner .  

 Adjust  handle to  lay un locked against  Test  Set  as shown.  

 Carefu l ly wrap Test  Set  wi th  po lyethylene sheet ing.  

 P lace Test  Set  in to  sh ipp ing conta iner ,  making sure Test  Set  is secure ly seated in  bot tom 
packing mold.   

 P lace top packing mold over  top of  Test  Set  and press down unt i l  mold rests so l id ly on 
bot tom packing mold.  

 Close sh ipp ing conta iner  l ids and seal  wi th  sh ipp ing tape or  an indust r ia l  stap ler .   T ie  a l l  
s ides of  conta iner  wi th  break resistant  rope,  twine or  equiva lent .  
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F igure B-1  Repacking for  Shipment  

 



APPENDIX C - CONTROLS AND CONNECTORS 

C-1 

C-1 CONTROLS 

 

 

 

1 HELP Key 

Future Use:   Context  Sensi t ive Help on Screen.  

2 SOFT FUNCTION Keys 

F1 through F7,  screen dependent  keys whose funct ions are d isp layed immediate ly 
ad jacent  to  each key on the LCD. 

3 RETURN Key 

Used in  f ie ld  se lect  mode to  re turn to  the previous menu.  

4 MODE Key 

Displays a l is t  o f  major  test  set  operat ions for  the user  to  se lect .  

5 TAB 

Moves the f ie ld  cursor  to  the next  ed i tab le f ie ld  on the screen when f ie ld  se lect ion is 
act ive.  

6 SHIFT Key 

Al lows the a l ternate va lue of  a  key to  be se lected.   Shi f t  LED i l luminates when 
a l ternat ive va lue is act ive.  

7 BKSP 

Backspaces the present  cursor  posi t ion and deletes one space.  

8 HOLD Key 

Future Use 

3
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9 ESC Key 

Escapes the act ive edi t  f ie ld  wi thout  saving the new data ent ry.  

10 ENTER Key 

Generates a new l ine when pressed in  a text  ent ry f ie ld .   I f  pressed in  a data edi t  
f ie ld ,  the data va lue is evaluated,  set  and the edi t  process is ended.  

11 POWER 

Powers the 2975 ON/OFF when the Main Power Swi tch is in  the ON posi t ion.  

12 SQUELCH KNOB 

Adjust  the threshold for  rece iver  squelch.  

13 VOLUME KNOB 

Rotate c lockwise (cw) or  counterclockwise (ccw) to  ad just  audio vo lume leve l  on the 
speaker .  

14 SPINNER KNOB 

Used to  increment  and decrement  data va lues in  an act ive ed i t  f ie ld  and change 
cursor  f ie lds.   Rotates c lockwise (cw) and counterclockwise (ccw).  

15 ARROW Keys 

Moves the cursor  to  a new f ie ld  when pressed in  f ie ld  se lect  mode.   Up and down 
arrow keys increments or  decrements the current  d ig i t  in  ed i t  mode respect ive ly.   
Lef t  and r ight  keys move the se lected character  cursor  le f t  or  r ight  respect ive ly.  

16 DATA ENTRY Keys 

Used to  enter  va l id  data ent ry depending on the f ie ld  be ing edi ted.  

17 SHIFT,  MODE KEY combinat ion 

Accesses a pu l l -down menu for  d isp lay opt ion se lect ion.  
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C-2 CONNECTORS 

C-2-1 2975 FRONT PANEL 

 

 

 

 

 

 

 

 

 

 

 

1 TEST 

Future Use:   Custom Radio In ter facing 

2 SCOPE CH1 and CH2 

Inputs to  the Osci l loscope 

 100V maximum input !    Use caut ion when probing l ive c i rcu i ts!   DO NOT 
connect  to  AC l ine!  

3 DVM 

Input  to  the Dig i ta l  Vol tmeter  

 100V maximum input !    Use caut ion when probing l ive c i rcu i ts!   DO NOT 
connect  to  AC l ine!  

4 MIC 

Input  to  the 2975 Audio System 

5 AUDIO I /O 

Input  and Output  to  the 2975 Audio System 

6 GEN 

RF Generator  Output .   LED ind icates por t  se lected for  generator  output .  

 DO NOT t ransmi t  RF in to th is connector !  

7 T/R 

RF Generator  Output  and RF Receiver  Input  (Ful l  Duplex) .   LED ind icates T/R 
Connector  se lected for  generator  output .  

 DO NOT exceed 50 W cont inuous RF power!    Use caut ion when connect ing 
h igh power t ransmi t ters!  

3 6 7 84 5221

9

10
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8 ANT 

RF Receiver  Input  (50 W for  30 seconds maximum) 

 DO NOT t ransmi t  RF in to th is connector !  

9 FLOPPY DISK DRIVE 

3½” f loppy d isk dr ive for  copying data and program f i les to / f rom the 2975 system. 

10 LCD 

Liquid Crysta l  Disp lay for  user  d isp lays and feedback 
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C-2-2 2975 REAR PANEL 

 

 

 

 

 

 

                                                                                                                      (Later  vers ions only)  

 

 

 

 

 

 

1 MAIN POWER SWITCH 

System AC Input  

2 BATTERY SENSE 

Future Use 

3 PARALLEL 

Future Use 

4 RS-232 

Ser ia l  I /O Connect ion wi th  the IFR 2975 

5 VIDEO 

External  VGA Moni tor  Connector  

6 MOUSE 

Contro l  connect ion des igned for  PS-2 compat ib le  mouse.   Mouse contro ls  cursor  for  
po in t  and c l ick  cont ro l  o f  screen i tems in  addi t ion to  f ront  panel  keyboard operat ion.  

7 KEYBOARD 

Contro l  connect ion des igned for  PS-2 compat ib le  keyboard.   Keyboard contro ls  
funct ion of  un i t  in  addi t ion to  f ront  panel  keyboard operat ion.  

8 USB 

Future Use:   Ser ia l  connect ion wi th  the IFR 2975 

9 ETHERNET 

Network connect ion wi th  the IFR 2975 

10 SYNC 

Future Use 

3

9

1

4

6

75
2

8

10 11 12
13

14 15
16

17 18



C-6 

 

11 EXT TRIG 

External  Osci l loscope Tr igger  

12 EXTERNAL RF I /O 

10 MHz Timebase In  and Out  

13 GPIB 

Future Use 

14 A 

Future Use 

15 B 

Future Use 

16 TYPE I  INTERFACE 

Not Used 

17 SPECTRUM ANALYZER IF 

In termediate Frequency Output  (10.7 MHz) 

18 SPECTRUM ANALYZER VIDEO 

Video Output  

 

 



APPENDIX D - SPECIFICATIONS 

D-1 

 

 A warm-up t ime of  5  minutes is requi red for  the fo l lowing per formance  
requi rements.  

 RF measurements are referenced to  50 Ω .  

 Accuracy and Resolut ion stated in  percent  are referenced to  measured or   
se lected va lue unless otherwise stated.  

 Where resolut ion exceeds accuracy,  reso lut ion takes precedence.  

 Speci f icat ions and features are subject  to  change wi thout  not ice.  

 

D-1 GENERATOR (Receiver Test) 

FREQUENCY: 

 Range:  1  MHz to  2.7 GHz 

 Resolut ion:  1  Hz 

 Accuracy:  Same as T ime Base 

D-2 AMPLITUDE 

GEN CONNECTOR: 

 Range:  +10 to  -110 dBm 

 Resolut ion:  0 .1 dB 

 Accuracy:  ±1.5 dB 

T/R CONNECTOR: 

 Range:  -30 to  -137 dBm 

 Resolut ion:  0 .1 dB 

 Accuracy:  ±1 dB (<1.3 GHz >-120 dBm, >1.3 GHz >-110 dBm) 

SPECTRAL PURITY: 

 Harmonic Spur ious:  -25 dBc max 

 Non-Harmonic Spur ious:  -50 dBc max <1.5 GHz 
   -30 dBc max >1.5 GHz 

 Residual  FM: <15 Hz rms (Post  Detect ion BW = 300 Hz to  3 kHz) 

 SSB Phase Noise (20 kHz of fset ) :  -100 dBc/Hz typ ica l  
   -92 dBc/Hz max 

 Residual  AM: 0.1% (Post  Detect ion BW = 300 Hz to  3 kHz) 

FREQUENCY AGILITY:  10 ms <100 MHz step ( to  <100 Hz f requency error)  

 GEN Connector :  

  Connector  Protect ion:  50 W (+47 dBm) for  30 sec.  

  Threshold:  +20 dBm (nominal )  
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D-3 GENERATOR MODULATOR 

FM: 

 Deviat ion Accuracy:  3%, + residual ,  ±  LSD (1 kHz through 20 kHz  
   deviat ion,  1  through 10 kHz rate)  
   5%, + residual ,  ±  LSD (>20 kHz deviat ion,   
   1  through 20 kHz rate)  

 Deviat ion Range:  Of f ,  10 Hz -  40 kHz deviat ion 

 Deviat ion Resolut ion:  10 Hz 

 Modulat ion Rate Bandwidth:  DC to 20 kHz (MOD 1,  MOD 2,  and Audio in   
   [SINAD] unbalanced)  
   50 Hz to  20 kHz (Audio in  [SINAD] balanced  
   and Mic in)  

 Modulat ion Distor t ion (THD):  1% (1 to  10 kHz,  6  kHz dev. )  
   2% (10 to  20 kHz,  6  kHz dev. )  

 External  Modulat ion Sensi t iv i ty:  1  Vpp = 4 kHz Deviat ion ±10% 

 Dig i ta l  Modulat ion Formats:  C4FM at  9 .6 kb i ts/s 

 FSK Error :  <1% typ ica l ,  <2% max 

 Pro ject  25 Compl iant  S ignals:  1011 Hz tone 
   5% BER cal ibrat ion tone 
   Speech ( repeated test  phrases)  
   S i lence 
   Voice f rom audio inputs 

D-4 RECEIVER (Transmitter Test) 

T/R CONNECTOR: 

 VSWR -  T/R Connector :  <1.2:1 to  1 GHz,  <1.25:1 ( typ ica l )  >1 GHz to  
 2 .7  GHz,  1 .3:1 max 

 Maximum Power:  50 W cont inuous,  125 W 1 min/4 min of f  

 A larm:  Aler t  sounds at  100°C Pad Temp or  135 W 

BROADBAND POWER METER FUNCTIONS  
(T/R CONNECTOR):  

 Frequency Range:  1  MHz to 2.7 GHz 

 Accuracy:  10% ±LSD 

 Dynamic Range:  10 mW to 125 W 

 Resolut ion:  3  d ig i ts 

NARROWBAND POWER METER  
FUNCTIONS (T/R CONNECTOR):  

 Frequency Range:  1  MHz to 2.7 GHz 

 Range:  1  µW (-30 dBm) to  125 W (+53 dBm) 

 Resolut ion:  3  d ig i ts 

 A larm:  Aler t  sounds at  100°C Pad Temp or  135 W 
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ANT CONNECTOR 

 ANT Connector  Protect ion:  +50 dBm for  30 sec.  

 Threshold:  +20 dBm (nominal )  

ANTENNA RECEIVE LEVEL METER: 

 Range:  -100 to  -10 dBm (25 kHz BW, no input  a t tenuat ion  
  se lected -  +10 dBm max) 
  -80 to  -10 dBm (200 kHz BW, no input  a t tenuat ion  
  se lected -  +10 dBm max) 

 Resolut ion:  0 .1 dB 

 Accuracy:  ±1.5 dB (af ter  CAL and no UNCAL ind icat ion)  

 Frequency Range:  10 MHz to  2.7 GHz 

FILTERS 

 IF F i l ters:  200 kHz wide band 
   25 kHz medium band 
   12.5 kHz narrow band 

FREQUENCY COUNTER/FREQUENCY  
ERROR METER: 

 Accuracy:  Same as t imebase ± LSD 

 In-Band Frequency Range:  ½ se lected receive bandwidth 

 Resolut ion:  1  Hz 

DYNAMIC RANGE LEVEL: 

 ANT Connector :  Input  Level  >-60 dBm 

 T/R Connector :  Input  Level  >-20 dBm 

 Broadband Frequency Response:  10 MHz to 2.7 GHz 

FM DEVIATION METER: 

 Resolut ion:  10 Hz 

 Accuracy:  ±5%, ±2 LSD + residual  (12.5 kHz IF,  1  kHz rate,   
   devia t ion >1 kHz and ≤5 kHz) 
   ±5%, ±2 LSD + residual  (25 kHz IF,  1  kHz rate,   
   devia t ion >1 kHz and ≤10 kHz) 
   ±7%, ±2 LSD + residual  (200 kHz IF,  50 to  20 kHz  
   ra te,  deviat ion >5 kHz and ≤40 kHz) 

DYNAMIC RANGE: 

 Meter  Ranges:  5  kHz,  10 kHz,  20 kHz,  50 kHz,  100 kHz 

LEVEL:  

 T/R Connector :  Input  Level  >-20 dBm 

 ANT Connector :  Input  Level  >-60 dBm 

 Audio Frequency Bandwidth:  DC to 20 kHz 

 RF Bandwidth:  10 MHz to 2.7 GHz 

 Demod Output  Sensi t iv i ty:  5  kHz deviat ion = 1 Vpp ± 15% 
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RECEIVE AUDIO FREQUENCY COUNTER  
INPUT LEVEL RANGE: 

 ANT Connector :  Input  Level  >-60 dBm 

 T/R Connector :  Input  Level  >-20 dBm 

MODULATION LEVEL RANGE: 

 FM: 500 Hz to  40 kHz deviat ion 

FREQUENCY RANGE: 

 FM: 50 Hz to  20 kHz 

 Accuracy:  Same as t ime base ±1 count  

 Resolut ion:  0 .1 Hz/1 Hz 

RECEIVE SINAD METER INPUT LEVEL  
RANGE: 

 ANT Connector :  Input  Level  >-60 dBm 

 T/R Connector :  Input  Level  >-20 dBm 

MODULATION LEVEL RANGE: 

 FM: 500 Hz to  40 kHz deviat ion 

 Test  Frequency:  1000 Hz 

 Meter  Range:  20 and 40 dB fu l l  sca le 

 Accuracy:  ±1 dB ±1 LSD at  1  kHz rate and 12 dB SINAD 

 Resolut ion:  0 .1 dB 

RECEIVE DISTORTION METER INPUT  
LEVEL RANGE: 

 ANT Connector :  Input  Level  >-60 dBm 

 T/R Connector :  Input  Level  >-20 dBm 

MODULATION LEVEL RANGE: 

 FM: 500 Hz to  100 kHz deviat ion 

 Test  Frequency:  1000 Hz 

 Meter  Range:  5%, 10%, 20%, 50%, 100% fu l l  sca le ranges 

 Accuracy:  ±1.5% ±1 LSD at  1  kHz rate at  5% distor t ion 

 Resolut ion:  0 .1% 

DIGITAL DEMODULATION METERS (C4FM  
FSK ERROR) INPUT LEVEL RANGE: 

 ANT Connector :  Input  Level  >-60 dBm 

 T/R Connector :  Input  Level  >-20 dBm 

 FSK Error :  <2% f rom ideal ,  3% to 10% reading,  400 symbols 
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D-5 AUDIO FREQUENCY GENERATOR 

WAVE SHAPE FORMATS: 

 Wave Shapes:  S ine,  Square,  Tr iangle,  Ramp 

 Ampl i tude Level :  (The combinat ion of  FGEN 1 and FGEN 2 cannot   
   exceed the fo l lowing connector  l imi ta t ions. )  

  Unbalanced:  0  to  20 Vpp in to 10 kΩ  (Audio Out  1 [FGEN] and  
   Audio Out  2 [DEMOD])  

  Balanced -  High Range:  0  to  6 Vrms in to 10 kΩ  (Audio Out  1 [FGEN] only)  

  Balanced -  Low Range:  0  to  600 mVrms in to 10 kΩ  (Audio Out  1 [FGEN]  
   on ly)  

RESOLUTION: 

 High Range:  1  mV (Audio Out  1  [FGEN] and Audio Out  2   
   [DEMOD])  

 Low Range:  0 .1 mV (Audio Out  1  [FGEN] only)  

ACCURACY (SINE WAVE):  

 Unbalanced:  3% (20 Hz through 3 kHz) (Audio 1 or  2 ,  leve l   
   >0.5 Vpp)  

 Balanced:  

  High Range:  10% ( f requency at  1  kHz,  leve l  >0.5 Vpp)  

  Low Range:  10% ( f requency at  1  kHz,  leve l  >0.05 Vpp)  

 Distor t ion (THD, s ine wave) :  <0.5% (1 kHz,  3  Vpp)   
 <2% (20 Hz to  20 kHz,  1  through 15 Vpp)  

 Distor t ion (THD):  <0.5% (1 kHz,  3  Vpp)  
   <2% (20 Hz to  20 kHz,  1  through 15 Vpp)  

FREQUENCY RANGE: 

 Unbalanced:  DC to 20 kHz (Audio Out  1  [FGEN] and Audio  
   Out  2 [DEMOD])  

 Balanced:  50 Hz to  20 kHz (Audio Out  1  [FGEN[ only)  

 Resolut ion:  0 .1 Hz 

 Accuracy:  ±0.1 Hz 

D-6 BASE-BAND AUDIO FUNCTIONS 

 Input  Level  Range:  100 mVpp to  20 Vpp 

 Frequency Range:  

  Audio IN (SINAD) input :  50 Hz to  20 kHz (unbalanced)  

  Audio IN (SINAD) input :  50 Hz to  20 kHz (balanced)  

  Mic (MIC) input :  50 Hz to  20 kHz (unbalanced)  

 Input  Impedance:  Audio In  (SINAD) Low impedance input :  600 Ω   
   (ba lanced)  

 High Impedance Input :  10 kΩ  (unbalanced)  
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MIC IN (MIC) HIGH IMPEDANCE ONLY: 

 Phantom Power +5 V through 5 kΩ 

AUDIO FREQUENCY COUNTER INPUT  
LEVEL RANGE (DEMOD SELECTED):  

 ANT Connector :  Input  Level  >-60 dBm 

 T/R Connector :  Input  Level  >-20 dBm 

 Input  Sources:  Demodulated Audio,  MIC Input ,  Audio (SINAD)  
   Input  

 Ranges:  200,  500,  1  k,  2  k,  5  k,  10 k,  20 k 

 Accuracy:  ±1 count  

 Resolut ion:  0 .1 Hz 

MICROPHONE AUDIO INPUT: 

 Modes:  E lect ret  -  +5 V through 5 kΩ  
   Dynamic 

D-7 SPECTRUM ANALYZER FUNCTIONS 

SWEEP (HORIZONTAL) ACCURACY: 

 Frequency Range:  1  MHz to 2.7 GHz 

 Frequency Resolut ion:  1  Hz 

FREQUENCY SPAN WIDTH RANGE: 

 Analyzer  Screen:  Zero Span,  1  kHz to  2 GHz in  a 1/2/5 sequence,   
 p lus Ful l  Span 

 Generate and Receive Screens:  Zero Span,  1  kHz to  5 MHz in  a 1/2/5 sequence 

 Span Accuracy:  ±1% of  ( to ta l )  Span Width 

 Frequency Disp lay:  Span accuracy + Frequency Standard accuracy +  
   50% of  RBW 

 Sweep Rate Range:  10 ms to  5 sec.  

 Sweep Rate Accuracy:  1% 

 1 dB Compression:  >-10 dBm (ANT Connector ,  No input  a t tenuat ion)  

 Harmonic Spur ious:  -55 dBc at  -40 dBm (ANT Connector ,  No input   
   a t tenuat ion)  

 Non-Harmonic Spur ious:  -60 dBc (10 MHz to 2.7 GHz) (ANT Connector ,   
   No input  a t tenuat ion)  

 Residual  Spur ious:  ≤85 dBm ( Input  terminated,  ANT Connector ,   
   No input  a t tenuat ion)  

AMPLITUDE (VERTICAL):  

 Level  Accuracy:  ±1.5 dB at  -20 dBm, ANT Connector ,  No input   
   a t tenuat ion ( typ ica l )  

 Scales:  2  dB/d iv,  5  dB/d iv,  10 dB/d iv 

 LOG Linear i ty:  ±2 dB 

 Reference Level  Resolut ion:  1  dB 
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ATTENUATOR: 

 Range:  0  to  50 dB (Selectable manual ly or  auto coupled  
   to  re ference leve l . )  

 Accuracy:  ±0.5 dB/step,  up to  ±1 dB max 

DYNAMIC RANGE: 

 ANT Connector :  <-70 dBm 

 T/R Connector :  <-30 dBm 

 Typica l  Noise F loor  Per formance:  -110 dBm, 10 MHz to 2.7 GHz 
   (300 Hz Resolut ion Bandwidth se lected)  

 Residual  Phase Noise:  -92 dBc/Hz at  20 kHz of fset  

RESOLUTION BANDWIDTH: 

 Analyzer  Screen:  300 Hz,  3  kHz,  30 kHz,  60 kHz,  300 kHz,  3  MHz 

 Generate and Receive Screens:  300 Hz,  3  kHz,  60 kHz 

 Select iv i ty:  60 dB/3 dB rat io  <15:1 

 Bandwidth Swi tch ing Error :  ±1 dB 

 V ideo Bandwidths:  None,  10 Hz to  3 MHz in  1-3-10 steps 

SPECIAL FUNCTIONS: 

 Disp lay Modes:  L ive,  Coupled/Uncoupled (span/sweep t ime/RBW) 

SPECTRUM ANALYZER VIDEO OUTPUT: 

 Reference Level :  =  +5 V 

 Bot tom-of-Screen:  = -5 V 

D-8 OSCILLOSCOPE FUNCTIONS 

 Ver t ica l  Inputs:  2  input  channels (CH1 and CH2),  MIC Input ,   
   Audio I /O Input ,  In ternal  Demodulat ion 

 Input  Impedance:  1  MΩ 

 External  Coupl ing:  AC,  DC, GND 

 Range:  20 mV to 20 V/d iv in  a  1,  2 ,  5  sequence 

 Accuracy:  10% of  fu l l  sca le  (DC to 50 kHz) 

 Bandwidth:  500 kHz usable 

HORIZONTAL SWEEP: 

 Range:  10 µs to  1 sec per  d iv is ion 

 Accuracy:  1% of  fu l l  sca le  

 Tr igger  Source:  Channel  1 ,  Channel  2 ,  In ternal  or  External  Tr igger  
   External  Tr igger :  expects a TTL leve l  (2  V -  t r igger   
   leve l )  

 Specia l  Funct ions:  

  Modes:  L ive,  Tr iggered Mode (Auto,  Normal ,  S ing le shot   
   t r igger)  
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D-9 DVM FUNCTIONS 

AC: 

 Input  Impedance:  1  MΩ  
   600 Ω  
   150 Ω 

 Range:  400 mV to 100 V in  a 1,  2 ,  4  sequence 

 Resolut ion:  1  mV through 5 V scale,  10 mV on the 10 through  
   100 V scales 

 Accuracy:  6% of  fu l l  sca le  (50 Hz to  20 kHz) ±1 LSB 

DC: 

 Range:  400 mV to 100 V in  a 1,  2 ,  4  sequence 

 Resolut ion:  0 .1 m 
   0 .4 V scale 
   10 MV 
   10 V,  20 V and 40 V scales 
   1  mV 
   1  V,  2  V and 4 V scales 
   100 mV 
   100V scale 

 Accuracy:  2% of  fu l l  sca le  ± 1 LSB 

 Input  Impedance:  10 MΩ 

D-10 TIME BASE 

ACCURACY: 

 Output  Frequency:  10 MHz 

 T ime Base Stabi l i ty :  ±0.01 ppm 

 T ime Base Aging:  ±0.1 ppm per  year  

LEVEL:  

 Output  Level :  1  to  5 Vpp in to 10 kΩ 

 Warm-Up:  <5 min.  

 T ime Base Capture:  1  to  5 Vpp input  (s ine or  square wave)  

D-11 DIGITAL I/O 

 Para l le l  Pr in ter  Connector  

 Ser ia l  Connector  (RS-232)  

 V ideo Moni tor  Connector  (VGA) 

 Mouse Connector  (PS2 Compat ib le)  

 Keyboard Connector  

 Ethernet  Connector  (10T/100T) 

 Front  Panel  Test  Connector  

 3 .5  inch F loppy Dr ive 
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D-12 AC POWER 

 Input  Range:  100 to  120 VAC, 60 Hz,  
    220 to  240 VAC, 50 Hz 

 Maximum Power Consumpt ion:  220 W 

 Main Supply F luctuat ions:  <10% of  nominal  vo l tage 

 Transient  Over-Vol tage Insta l la t ion:  Category I I  

D-13 ENVIRONMENTAL/MECHANICAL 

 Weight :  33 lbs.  

 Volume:  7.75”  (H)  x 14”  (W) x 19”  (D)  

 Operat ing Temperature Range:  0°  to  40°C 

 Storage Temperature Range:  -25°  to  70°C 

 Pol lu t ion:  Pol lu t ion Degree 2 

 A l t i tude:  3000 meters 

D-14 MISCELLANEOUS 

 Warranty 2 years 

    (Extended Warranty avai lab le upon request)  
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APPENDIX E - TEST EQUIPMENT REQUIREMENTS 

E-1 

This Appendix conta ins a l is t  o f  test  equipment  su i tab le for  per forming a l l  test ing procedures 
conta ined in  th is manual .   Other  equipment  meet ing speci f icat ions l is ted in  th is Appendix may be 
subst i tu ted in  p lace of  recommended models.   Equipment  l is ted in  th is Appendix may exceed min imum 
requi red speci f icat ions for  some procedures conta ined in  th is manual .  

 

TYPE MODEL EQUIVALENT /  SPECS 

Dig i ta l  Mul t imeter  (DMM) HP 34401A  

Universa l  Counter  HP 53131A w/  Opt ion 030 Frequency :   30 GHz 
Reso lu t ion:   10 d ig i t s  

Vo l tage Cal ib ra tor  (AC/DC) F luke 5100B  

Modula t ion Analyzer  HP 8901A  

Aud io  Analyzer  HP 8903A  

Power  Meter  HP EPM-441A HP E4418A 
HP E4418B 

Power  Meter  Sensor  Head HP 8482A  

Power  Meter  Sensor  Head HP ECP-18A HP E4412A 

Arb i t rary  Waveform Generator  HP 33120A  

10 MHz S tandard N/A   

RF Generator  HP ESG-3000A HP ESG-4000A 
HP ESG-D3000A 
HP ESG-D4000A 

HP E4421B 
HP E4422B 
HP E4432B 
HP E4433B 

Persona l  Computer  N/A  Pent ium 166 
64 MB RAM 

Windows  95/98/NT 
16-B i t  Co lor  

GPIB In ter face Card 
E thernet  Card 

Network  Adapter  

A t tenuator  Weinsche l  Model  1  10 dB 

10 kΩ  Load   

50 Ω  Load Weinsche l  Model  1424-4  

MIC/AUDIO Adapter  Aerof lex  AC25007  

Power  Sp l i t te r  HP 11667A  

RF Coax ia l  Cab le  STORM A90-2000-001  

GPIB Cables    

E thernet  Crossover  Cable  (See Appendix  F)   

Ca l ib ra t ion Sof tware CD-ROM Aerof lex  AC25031  
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APPENDIX F - ETHERNET CROSSOVER CABLE 

F-1 

 

This cable can be used to  cascade hubs or  for  connect ing two Ethernet  sta t ions back- to-back wi thout  
a  hub.  

 

NOTE:  I t  is  impor tant  that  each pai r  is  kept  as a pai r :   TX+ and TX- must  be in  a pa i r  and RX+ and 
RX- must  be together  in  another  pa i r .   (See fo l lowing tab le)  

NOTE: The “+”  s ide of  each pai r  is  ca l led the " t ip"  and the “ - “  s ide of  each pai r  is  ca l led the " r ing."  

 

TO NETWORK INTERFACE CARD 1  TO NETWORK INTERFACE CARD 2 

COMMON COLOR SIGNAL NAME PIN  P IN S IGNAL NAME COMMON COLOR 

WHT/ORN TX+ 1   3  RX+ WHT/GRN 

ORN TX– 2  6  RX– GRN 

WHT/GRN RX+ 3   1  TX+ WHT/ORN 

BLU  4   4   BLU 

WHT/BLU  5   5   WHT/BLU 

GRN RX– 6  2  TX– ORN 

WHT/BRN  7   7   WHT/BRN 

BRN  8   8   BRN 
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