
SECTION 1 - THEORY OF OPERATION 
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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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F igure 1-2  2975 Module Overview (cont)  
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Figure 1-2  2975 Module Overview (cont)  
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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 .  
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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.  
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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 
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