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CABLE STATEMENT 
 

Double sh ie lded and proper ly  terminated external  in ter face cables must be used wi th  th is  
equipment when in ter fac ing wi th  the RS-232 and IEEE-488. 

For  cont inued EMC compl iance, a l l  external  cables must be 3 meters or  less in  length.  

 

NOMENCLATURE STATEMENT 
 

The IFR 2975 Radio Test Set is  the of f ic ia l  nomenclature for  the IFR 2975 Radio Test Set.   
In  th is  manual ,  2975, un i t  or  test  set ,  re fers  to  the IFR 2975 Radio Test Set.  
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SAFETY FIRST: TO ALL OPERATIONS PERSONNEL 

REFER ALL SERVICING OF UNIT TO QUALIFIED TE CHNICAL PERSONNEL.   THIS UNIT CONTAINS NO 
OPERATOR SERVICEABLE PARTS.  

CASE,  COVER OR PANEL REMOVAL 

Removing pro tec t i ve  covers ,  cas ings  or  pane ls  f rom th is  un i t  exposes the  opera tor  to  e lec t r i ca l  hazards  tha t  
can resu l t  in  e lec t r i ca l  shock or  equ ipment  damage.   Do not  opera te  th is  un i t  w i th  the  case,  cover  or  pane ls  
removed.  

SAFETY IDENTIFICATION IN TECHNICAL MANUAL 

This  manual  uses the  fo l low ing te rms to  draw a t ten t ion  to  poss ib le  sa fe ty  hazards ,  tha t  may ex is t  when 
opera t ing  or  serv ic ing  th is  equ ipment .  

CAUTION:  THIS  TERM IDENTIFIES CONDITIONS OR ACTIV ITIES THAT,  IF  IGNORED,  CAN RESULT IN 
EQUIPMENT OR PROPERTY DAMAGE (e .g . ,   F IRE) .  

WARNING: THIS TERM IDENTIFIES CONDITIONS OR ACTIVITIES 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  w i 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  is  ON.  

 
DANGEROUS 
VOLTAGE:  

Ind ica tes  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  i n  e lec t r i ca l  shock.  

USE OF PROBES 

Check the  spec i f i ca t ions  fo r  the  max imum vo l tage,  cur rent  and power  ra t ings  o f  any  connector  on  the  un i t  
be fore  connect ing  i t  w i th  a  probe f rom a te rmina l  dev ice .   Be sure  the  te rmina l  dev ice  per forms w i 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 .  

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:  S IGNAL GENERATORS CAN BE A SOURCE OF ELECTRO-MAGNETIC 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.  
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ESD WARNING! 
 

 

 

 

PROTECTING THE 2975 AGAINST ELECTROSTATIC DISCHARGE 
I  
 

E lectrostat ic  Discharge (ESD) can cause damage or  even destroy c i rcu i t ry  wi th in  the 2975.  
Th is  damage is  o f ten unseen and can occur  whenever  the 2975 is  incorrect ly  touched or  
connected to  other  equipment.  

 

To help reduce the chances of  ESD damage, observe the fo l lowing: 

 Make sure the 2975 and a l l  assoc iated equipment are proper ly  ear th-grounded to  
prevent bu i ld  up of  s ta t ic  charge. 

 A l l  persons us ing the 2975 should be grounded wi th  a 1 MΩ  res is tor- iso la ted wr is t  
s t rap before touching any conductor  on the 2975, or  any equipment connected to  
the 2975. 

 Before connect ing an open coaxia l  cable to  the 2975, shor t  the center  conductor  o f  
the coaxia l  cable to  the outer  conductor  o f  the coaxia l  cable to  d ischarge any 
potent ia l  s ta t ic  that  may ex is t .  

 I f  a  “ rubber-ducky,”  te lescopic ,  or  s imi lar  antenna is  d i rect ly  connected to  the 2975, 
do not  touch the antenna unless proper ly  grounded. 

 A l l  external  antennas must use approved outdoor  ESD and/or  l ightn ing suppress ion.   
Use extreme caution whenever an external  antenna is connected to any device! 

 Use the 2975 and associated equipment at  s ta t ic-safe workstat ions that  inc ludes 
conduct ive mats,  ion iz ing b lowers,  wr is t  s traps and any other  necessary i tems as 
appropr ia te .  

 Keep a l l  s ta t ic -generat ing mater ia ls  a t  least  one meter  f rom the 2975 and connected 
equipment.  

 Store and transpor t  the 2975 in  an approved conta iner .  

 Touch and handle a l l  pr in ted c i rcu i t  assembl ies by the edges to  reduce the chances 
of  ESD damage.  

 

For  more in format ion about ESD and how to prevent damage, check the Electrostat ic  
Discharge Associat ion web s i te  at :  

 

http : / /www.esda.org .  
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PREFACE 
 

SCOPE 

This  manual  conta ins operat ing in format ion for  the 2975, inc lud ing features and funct ions up to  
Software Vers ion 1.9.1.  

 

ORGANIZATION 

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

SECTION 1 -  DESCRIPTION 

Conta ins the 2975 Funct ions,  Capabi l i t ies  (Product Speci f icat ions)  and Connector  
Descr ip t ions.  

SECTION 2 -  OPERATION 

Conta ins a funct ional  descr ip t ion of  the Generator ,  Receiver ,  Duplex,  Funct ion Generator ,  
Osci l loscope, Spectrum Analyzer  and Meters.  

SECTION 3 -  OPTIONAL FEATURES 

Conta ins in format ion descr ibes opt ional  features avai lab le for  the 2975. 

SECTION 4 -  APPLICATIONS 

Conta ins s tep-by-step procedures for  operat ing the 2975. 

SECTION 5 -  REMOTE COMMANDS 

Tool  Command Language (TCL) a l lows creat ion of  automated sequences and remote 
operat ion.  

SECTION 6 -  SYSTEM SETTINGS 

Conta ins descr ip t ions for  network,  remote and system features set t ings.  
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SERVICE UPON RECEIPT 

 

Unpacking 

Specia l -des ign pack ing mater ia l  ins ide th is  sh ipping car ton prov ides maximum protect ion for  
the 2975.  Avoid damaging the car ton and pack ing mater ia l  dur ing equipment unpacking.   Use 
the fo l lowing s teps for  unpacking the 2975. 

 Cut and remove the seal ing tape on the car ton top and open the car ton.  

 Grasp the 2975 f i rmly ,  whi le  restra in ing the sh ipp ing car ton,  and l i f t  the equipment and 
pack ing mater ia l  ver t ica l ly .  

 P lace the 2975 and end cap pack ing on a su i tab le f la t ,  c lean and dry sur face. 

 Remove the protect ive p last ic  bag f rom the 2975.  P lace the des iccant bags back ins ide the 
protect ive p last ic  bag. 

 P lace protect ive p last ic  bag and end cap pack ing mater ia l  ins ide sh ipp ing car ton.  

 Store the sh ipp ing car ton for  fu ture use should the 2975 need to  be returned. 

Checking Unpacked Equipment 

 Inspect  the equipment for  damage incurred dur ing sh ipment.   I f  the equipment has been 
damaged, repor t  the damage to  Aerof lex.  

 Check the equipment against  the pack ing s l ip  to  see i f  the sh ipment is  complete.   Repor t  a l l  
d iscrepancies to  Aerof lex.  
 

DESCRIPTION PART NUMBER QTY 

2975 7003-4248-500 1  

COVER 1414-4452-900 1  

ANTENNA 1201-0909-900 1  

CONN,ADAPT,M2F BNC,RT.ANGLE 2113-0000-013 1  

CONN,ADAPT BNC JACK -  TNC PLUG 2200-0410-700 2  

CONN,ADAPT BNC JACK/N PLUG 2113-0000-004 1  

FUSE,3 AMP,FAST,5MMX20MM,250 V  5106-0000-055 2  

CORD,AC,NEMA5-15, IEC320-C13,RA 6041-0001-200 1  

OPERATION MANUAL (CD-ROM) 1002-4202-2C0 1  

OPERATION MANUAL (PAPER) (OPTIONAL)   
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SECTION 1 - DESCRIPTION 
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1-1 FUNCTIONS AND CAPABILITIES 

The 2975 Radio Test Set is  a  mul t i -purpose test  so lut ion wi th  a l l  the too ls  necessary for  advanced 
test ing of  convent ional  two-way and Pro ject  25 Compl iant  Radios.   These too ls  have been 
in tegrated in to  a s ing le p la t form of fer ing over  20 d iscrete instruments which are presented in  a 
comprehensive,  user- f r iendly  s ty le .  

A c loser  look at  the 2975 reveals  these exc i t ing capabi l i t ies :  

 Operat ion f rom front  panel ,  keyboard,  mouse or  remote connect ion 

 Protected RF Inputs 

 RF Receive/Generate wi th  fu l l  Duplex Operat ion to  2.7 GHz 

 AM, FM and C4FM Modulat ion 

 RF Power/Frequency/Frequency Error /Dis tor t ion/SINAD/AF Level /Vol tage Meters 

 Fu l l  Funct ion Spectrum Analyzer /Osci l loscope/DVM 

 IP Addressable 

 Suppor ts Network Connect iv i ty  

 Por tab le at  33 lbs. ;  ideal  for  the f ie ld  technic ian 

Standard  funct ions and features of  the 2975 inc lude: 

 Spectrum Analyzer  funct ions:  

 E ight  (8)  Markers wi th  f requency /  level  readout,  wi th  marker- to-marker  readouts,  p lus 
hor izonta l  or  ver t ica l  p lacement 

 Sweep speeds and zero span operat ion 

 Cable Faul t  measurement ca lcu lator  

 "Quick Span" us ing mouse for  s imul taneous f requency and span set t ings 

 Dig i ta l  Coded Squelch (DCS),  Dual -Tone, Mul t ip le  Frequency (DTMF) and Cont inuous Tone 
Coded Squelch System (CTCSS) decoding 

 Volume and Squelch contro ls  are access ib le  us ing the mouse 

 RF Generator  ON /  OFF contro l  is  access ib le  on the Receiver  screen 

 An in ternal  hard dr ive and 3.5 inch f loppy dr ive for  s impl i f ied program insta l la t ion.  

 User  def inable screen permi ts  customized screen construct ion 

 Screen capture funct ion a l lows to  capture spectrum disp lays and osc i l loscope d isp lays 

 SETUP RECALL accessib le f rom any screen prov id ing easier  access to  s tored in format ion 

 Receiver  "Find Frequency" funct ion which automat ica l ly  tunes to  the f requency of  a  
t ransmi t ter  

 In ternal  Web Server .   The 2975 features an in ternal  web server  that :  

 Permi ts  up load and download of  f i les  to  and from the 2975 

 Permi ts  v iewing the 2975 set t ings and meters on the PC browser  

 Permi ts  browsing the in ternal  2975 HELP f i les 

 Prov ides access to  the 2975 Operat ion Manuals  and Technica l  Appl icat ion Notes 

 Permi ts  downloading the 2975 LabWindows® CVI dr iver  z ip  f i le  for  the user  to  develop 
user  speci f ic  LabWindows® appl icat ions 
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 The 2975 suppor ts  DHCP, permi t t ing easy connect ion onto a computer  network.   For  easy 
remote d isp lay connect ion,  the 2975 d isp lay can be redi rected to  a PC's X Windowing 
System c l ient  f rom the 2975 In ternal  Web Server .  

 P25 funct ional i ty  which inc ludes: 

 Wider  f requency error  capture range for  P25 radios (more forg iv ing for  rad ios that  are 
of f - f requency)  

 C4FM Modulat ion Fide l i ty  Meter  d isp lays f requency error  and deviat ion at  symbol  t ime 
in  addi t ion to  the modulat ion f ide l i ty  reading 

 Rx BER funct ion permi ts  s t imulus /  response of  P25 radios wi th  suppor t  for  four  
s tandard test  pat terns  

 LCO #7 ( te lephone number d ia l ing)  suppor t  

 Op-codes "03" and "06" have cont inuous del ivery 

 Funct ion Generator  has Arb i t rary  and SINC waveform capabi l i ty  

 RF Generator  microphone press- to- ta lk  (PTT) contro l  

 Audio Route contro ls  for  the MODULATOR loopback 

 Demod Audio f i l ter  se lect ion for  APCO-25 

 Deviat ion Meter  and AM% Meter  have added funct ional i ty  for  Peak, Average, Posi t ive Peak 
and Negat ive Peak 

 Scope markers for  the in tegra l  dual  channel  osc i l loscope 

Optional  funct ions and features avai lab le on the 2975 inc lude: 

P25 Opt ions 

 Control  Channel Logger (2975OPT6) for  captur ing P25 trunking protocol  messages; 

 LSM /  P25 Phase I I  (2975OPT11)  for  Transmi t  and Receive of  CQPSK waveforms; the 
opt ion a lso features he abi l i ty  to  generate P25 LSM waveform (12.5 kHz BW) in  addi t ion to  
the P25 Phase I I  waveform (6.25 kHz BW) 

 LSM Advanced /  P25-2 Advanced (2975OPT13) adds powerfu l  measurement capabi l i t ies  
for  P25 waveforms, inc luding error  vector  magni tude (EVM) and I-Q conste l la t ion d isp lay;  

 P25 Trunking VHF/UHF/700 MHz (2975OPT14)  for  test ing P25 systems in  var ious 
f requency bands of  operat ion.  

 Rx BER Option (2975OPT17)  extends the BER funct ion wi th in  the 2975 by adding external  
data input through the f ront  panel  Test  Connector  (data f rom radio under  test) .  

2975 SmartNet™ /SmartZone™  Opt ion 

 SmartNet™ /SmartZone™  900 MHz (2975OPT8) for  test ing rad ios in  the 900 MHz band 
us ing th is  t runk ing protocol .  

Encrypt ion Opt ions 

 AES (2975OPT10) Advanced Encrypt ion System to permi t  test ing rad ios us ing th is  powerfu l  
encrypt ion scheme; 

 KVL Keyloader (2975OPT12)  to  permi t  loading and management of  encrypt ion keys wi th in  
the 2975. 

 KVL ASN Option (2975OPT20) i s  a  propr ie tary key t ransfer  protocol  used by Motoro la 
KVL-3000 and o lder  key loaders.   Th is  protocol  is  propr ie tary  to  Motoro la and Aerof lex is  
under  l icense by Motoro la to  d is tr ibute th is  technology.  
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AutoTest Opt ion 

 Autotest  1 (2975OPT9)  prov ides user  def ined tests  and l imi ts  for  t ransmi t ,  receive and 
audio systems. 

Audio Analyzer  Opt ion 

 Audio Analyzer Option (2975OPT15)  prov ides a f requency domain spectrum disp lay of  the 
audio band. 

 Analog Simulcast  Align Option (2975OPT16)  extends the test  capabi l i ty  o f  the Audio 
Analyzer  Opt ion for  test  and a l ignment of  Motoro la base stat ions.  

LTR Trunk ing Opt ion 

 LTR Trunking Option (2975OPT18)  for  test ing rad ios ut i l iz ing the LTR trunking protocol .  

Passpor t  Trunking  

 Passport©  Option (2975OPT19) i s  a  propr ie tary  analog t runking protocol  developed by 
Tr ident Microsystems, Inc. ,  Two Tr ident Dr ive -  Arden, NC 28704.  Aerof lex is  under  
l icense by Tr ident Microsystems, Inc.  to  d is tr ibute th is  technology.  

P25 Secondary Contro l  Channel  Broadcast Message 

 P25 Secondary Control  Channel Broadcast Message (2975OPT21) for  ver i fy ing how P25 
radios swi tch over  to  secondary contro l  channels .  

P25 Expl ic i t  Mode Operat ion  

 P25 Explic it  Mode Operat ion (2975OPT22)  for  test ing t runked VHF/UHF radios systems 
that  use expl ic i t  message format for  the la test  P25 trunk ing systems  

 P25 Explic it  Unit  to Unit  and PSTN Emulat ion (2975OPT23)  for  ver i fy ing that  a  rad io can 
generate and receive Uni t  to  Uni t  and PSTN cal ls .  

 P25 Explic it  Adjacent Status Broadcast  Channel Message (2975OPT24)  for  ver i fy ing 
how P25 radios swi tch over  to  ad jacent contro l  channels  when roaming.  
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AVAILABLE 2975 OPTIONS 
 

Option 
Number 

Option Name Screen Name Requires 
Option 

Export? 

2975OPT3 SmartNet™ /SmartZone™  Test ing  SzSnet  -  OK 

2975OPT4 P25 Trunking Radio Test   P25_trunk -  OK 
2975OPT6 Contro l  Channel  Logger  P25_CTRL_LOG 2975OPT4 

OR 
2975OPT14 

OK 

2975OPT8 SmartNet™ /SmartZone™  900 MHz SzSnet_900 2975OPT3 OK 

2975OPT9 Autotest  2  Auto_Test -  OK 
2975OPT10 AES AES -  OK 
2975OPT11 LSM /  P25 Phase I I  P25_LSM -  OK 
2975OPT12 KVL Keyloader   KEY_MGT -  OK 
2975OPT13 LSM Advanced /  P25-2 Advanced EVM 2975OPT11 OK 
2975OPT14 P25 Trunking VHF/UHF/700MHz P25_OBT -  OK 
2975OPT15 Audio Analyzer  Audio_Analyzer  -  OK 
2975OPT16 Analog Simulcast  A l ign Analog_Simulcast  2975OPT15 OK 
2975OPT17 RX BER RX_BER -  OK 
2975OPT18 LTR Trunking LTR -  OK 
2975OPT19 Passpor t  PASSPORT -  OK 
2975OPT20 KVL ASN Mode MOTOROLA_ASN 2975OPT12 OK 
2975OPT21 P25 Secondary Contro l  Channel  

Broadcast Message 
P25_trunk  OK 

2975OPT22 P25 Expl ic i t  Mode Operat ion P25_trunk  OK 
2975OPT23 P25 Expl ic i t  Uni t  to  Uni t  and PSTN 

Emulat ion 
P25_trunk 2975OPT22 OK 

2975OPT24 P25 Expl ic i t  Adjacent Status 
Broadcast Channel  Message 

P25_trunk 2975OPT22 OK 
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1-2 SPECIFICATIONS 

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 s tated in  percent are re ferenced to  measured or  se lected va lue unless 
otherwise s tated. 

Receive IF Bandwidth set  to  the narrowest set t ing that  does not l imi t  input s ignal  bandwidth.  

Where resolut ion exceeds accuracy,  resolut ion takes precedence. 

Speci f icat ions and features are subject  to  change wi thout not ice.  

GENERATE FUNCTIONS 

GEN PORT 

Protect ion 

10 W for  30 sec.  

Threshold 100 mW input (nominal )  

GEN PORT VSWR 

2.05:1 max 

FREQUENCY 

Range 

1 MHz to  2.7 GHz 

Resolut ion 

1 Hz 

Accuracy 

Same as Time Base 

AMPLITUDE -  GEN PORT 

Range 

+10 to  -110 dBm 

Resolut ion 

0.1 dB 

Accuracy 

±1.5 dB (≤1.3 GHz) 

±2.5 dB (>1.3 GHz) 
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AMPLITUDE -  T/R PORT 

Range 

-30 to  -137 dBm 

Resolut ion 

0.1 dB 

Accuracy 

±1 dB (≤1.3 GHz, >-120 dBm) 

±1.5 dB (>1.3 GHz, >-110 dBm) 

SPECTRAL PURITY 

Harmonic Spurious 

-20 dBc max ≤50 MHz 

-25 dBc max >50 MHz 

Non-Harmonic Spurious 

-40 dBc max ≤1.5 GHz 

-30 dBc max >1.5 GHz and <2.7 GHz 

Residual Spurious 

-95 dBm max <-50 dBm 

Residual FM 

<15 Hz rms (Post Detect ion BW = 300 Hz to  3 kHz)  

SSB Phase Noise (20 kHz offset)  

-100 dBc/Hz typ ica l  

-92 dBc/Hz max (≤1 GHz) 

-90 dBc/Hz max (>1 GHz) 

Residual AM 

0.1% (Post Detect ion BW = 300 Hz to  3 kHz)  

FREQUENCY AGILITY 

10 mS <100 MHz step to  <1 kHz frequency error  

MODULATION -  FM 

Deviat ion Accuracy 

3%, + res idual ,  ±  LSD (1 kHz through 20 kHz deviat ion,  1  through 10 kHz rate)  

5%, + res idual ,  ±  LSD (>20 kHz deviat ion,  1  through 20 kHz rate)  

Deviat ion Range 

Off,  10 Hz to  40 kHz deviat ion 

Deviat ion Resolut ion 

10 Hz 
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MODULATION – FM (cont)  

Modulat ion Rate Bandwidth 

50 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 Distort ion (THD) 

1% (1 kHz rate,  6  kHz deviat ion,  50 Hz to  15 kHz bandwidth)  

External Modulat ion Sensit iv ity  (Audio 1 Input)  

1 Vpp = 4 kHz dev iat ion ±15% (50 Hz to  10 kHz unbalanced)  

1 Vpp = 4 kHz deviat ion ±15% (1 kHz balanced)  

External Modulat ion Sensit iv ity  (MIC Input)  

1 Vpp = 40 kHz deviat ion ±15% (300 Hz to  3 kHz)  

MODULATION -  AM 

Depth Range 

30% to 90% (Usable 0% to 100%) 

Depth Accuracy 

±2% of fu l l  sca le at  1  kHz rate Typica l  (Generate level  <dBm T/R Por t  and <dBm Gen Port)  

Depth Resolut ion 

1% 

Modulat ion Rate Bandwidth 

100 Hz to  3 kHz 

Modulat ion Distort ion (THD) 

4% typ ica l  

External AM Sensit iv ity  (Audio 1 Input)  

1 Vpp = 8% modulat ion (ba lanced and unbalanced)  

External AM Sensit iv ity  (MIC 1)  

0.1 Vpp = 8% modulat ion 

DIGITAL MODULATION FORMAT 

C4FM  

9600 b i ts /sec,  4800 symbols/sec 

FSK Error  

<1% typ ica l ,  <2% max 

P25 User Defined Signals 

1011 Hz Tone 

5% BER Cal ibrat ion tone 

Speech ( repeated test  phrases)  

Si lence 

Voice f rom audio inputs  
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P25 Standard Signals 
 

STD 1011 STD IDLE STD SYMRATE 

STD CAL STD LDU1TRG STD LOWDEV 

STD SILENCE STD NOTRIG STD FIDPAT 

STD INTFRNC STD LDU2TRG STD FIDSPECT 

STD BUSY STD 511  
 

RECEIVE FUNCTIONS 

ANT PORT 

Protect ion 

10 W for  30 sec.  

Threshold 100 mW input (nominal )  

ANT PORT VSWR 

2.15:1 max 

LO EMISSIONS 

T/R Port :  ≤ -110 dBm 

ANT Port :  ≤ -70 dBm 

10.7 MHZ IF OUTPUT 

-10 dBm (50 Ω nominal )  typ ica l  

FILTERS 

IF Fi l ters 

12.5 kHz, 25 kHz, 60 kHz, 200 kHz 

POWER METER 

VSWR - T/R Port  

<1.2:1 to  1  GHz, <1.25:1 ( typ ica l )  >1 GHz to  2.7 GHz, 1 .3:1 max 

Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

10% ±LSD 

Meter Range 

100 mW to 200 W in  a 1,2,5 sequence 

Dynamic Range 

100 mW to 125 W 

Resolut ion 

3 d ig i ts  
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POWER METER (cont)  

Alarm 

Aler t  sounds at  100°C Pad Temp or  135 W 

Maximum Power 

50 W cont inuous, 125 W 1 min ON /  4  min OFF 

FREQUENCY COUNTER/FREQUENCY ERROR METER 

RF Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

Same as t imebase ± 1 Hz 

In-Band Frequency Range 

½ selected receive bandwidth,  nominal  

Resolut ion 

1 Hz 

Frequency Error  Ranges 

AUTO, ±100 Hz, ±200 Hz, ±500 Hz, ±1 kHz, ±5 kHz, ±10 kHz, ±20 kHz, ±50 kHz, ±100 kHz 

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  >-40 dBm, 0 dB at tenuat ion 

Input Level  Range (T/R Port)  

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion,  not  to  exceed +50 dBm 

ANT Por t :  Input Level  >-60 dBm, 0 dB at tenuat ion 

FM DEVIATION METER 

Frequency Range 

1 MHz to  2.7 GHz 

Resolut ion 

10 Hz 

Accuracy 

±5%, ±2 LSD + res idual  (12.5 kHz IF,  1  kHz rate,  dev iat ion >1 kHz and ≤5 kHz)  

±5%, ±2 LSD + res idual  (25 kHz IF,  1  kHz rate,  dev iat ion >1 kHz and ≤10 kHz)  

±5%, ±2 LSD + res idual  (60 kHz IF,  1  kHz rate,  dev iat ion >1 kHz and ≤25 kHz)  

±7%, ±2 LSD + res idual  (200 kHz IF,  50 to  20 kHz rate,  dev iat ion >5 kHz and ≤40 kHz)  

Meter Ranges 

AUTO, 5 kHz, 10 kHz, 20 kHz, 50 kHz, 100 kHz 
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FM DEVIATION METER (cont)  

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -40 to  -20 dBm, 0 dB at tenuat ion 

Input Level  Range 

T/R Por t :  Input Level  -20 to  +30 dBm, 0 dB at tenuat ion,  not  to  exceed +50 dBm 

ANT Por t :  Input Level  -60 to  -10 dBm, 0 dB at tenuat ion,  not  to  exceed +10 dBm 

AF Bandwidth 

DC to 20 kHz 

Demod Output Sensit iv ity  

1 Vpp = 5 kHz dev iat ion typ ica l  

AM MODULATION METER 

Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

(antenna input -40 dBm to -30 dBm) 

±5% of Ful l  Scale + res idual  (6  kHz IF,  1  kHz rate,  10% to 90% depth)   

Resolut ion 

1% 

Meter Ranges 

5%, 10%, 20%, 50%, 100%, AUTO 

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -40 to  -20 dBm, 0 dB at tenuat ion 

Input Level  Range 

T/R Por t :  Input Level  -20 to  +30 dBm, 0 dB at tenuat ion,  not  to  exceed +50 dBm 

ANT Por t :  Input Level  -60 to  -10 dBm, 0 dB at tenuat ion,  not  to  exceed +10 dBm 

AF Bandwidth 

100 Hz to  3 kHz 

Demod Output Sensit iv ity  

1 Vpp = 8% modulat ion depth typ ica l  
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AUDIO FREQUENCY COUNTER 

Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

Same as t imebase ± 1 Hz 

Resolut ion 

0.1 or  1  Hz 

Frequency Range (FM) 

50 Hz to  10 kHz 

10 kHz to  20 kHz (Modulat ion level  >1 kHz deviat ion)  

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -40 to  -20 dBm, 0 dB at tenuat ion 

Input Level  Range (T/R Port)  

T/R Por t :  Input Level  -20 to  +30 dBm, 0 dB at tenuat ion,  not  to  exceed +-  dBm 

ANT Por t :  Input Level  -60 to  -10 dBm, 0 dB at tenuat ion,  not  to  exceed +10 dBm 

Audio Fi l ters 

None, 300 Hz LP, 4 kHz LP, 4 kHz LP (Butterworth) ,  4  kHz HP, 15 kHz LP, 20 kHz LP,  
300 Hz HP, 300 Hz to  4 kHz BP 

RECEIVE SIGNAL STRENGTH INDICATION (RSSI)  METER 

Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

±1.5 dB ( typ ica l )  

Resolut ion 

0.1 dB 

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  -30 to  +20 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -70 to  -20 dBm, 0 dB at tenuat ion 

Input Level  Range (T/R Port)  

T/R Por t :  Input Level  -40 to  +30 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -80 to  -10 dBm, 0 dB at tenuat ion 
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SINAD METER 

Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

±1 dB ±1 LSD at  1  kHz rate and 12 dB SINAD 

Resolut ion 

0.1 dB 

Modulation Level  Range (FM) 

500 Hz to  60 kHz deviat ion 

Test Frequency 

1 kHz nominal  

Meter Range 

20 and 40 dB fu l l  sca le 

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -40 to  -20 dBm, 0 dB at tenuat ion 

Input Level  Range 

T/R Por t :  Input Level  -20 to  +30 dBm, 0 dB at tenuat ion,  not  to  exceed +50 dBm 

ANT Por t :  Input Level  -60 to  -10 dBm, 0 dB at tenuat ion,  not  to  exceed +10 dBm 

Audio Fi l ters 

None, C-Weighted 

DISTORTION METER 

Frequency Range 

1 MHz to  2.7 GHz 

Accuracy 

±1.5% ±1 LSD at 1  kHz rate at  5% dis tor t ion 

Resolut ion 

0.1% 

Modulation Level  Range (FM) 

500 Hz to  40 kHz deviat ion 

Test Frequency 

1 kHz 

Meter Ranges 

5%, 10%, 20%, 50%, 100% Ful l  Scale 

Input Level  Sensit ivi ty 

T/R Por t :  Input Level  >-10 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -40 to  -20 dBm, 0 dB at tenuat ion 
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DISTORTION METER (cont)  

Input Level  Range 

T/R Por t :  Input Level  -20 to  +30 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -60 to  -10 dBm, 0 dB at tenuat ion 

Audio Fi l ters 

None, C-Weighted 

DIGITAL DEMODULATION METERS (C4FM) 

Input Level  Range 

T/R Por t :  Input Level  -20 to  +30 dBm, 0 dB at tenuat ion 

ANT Por t :  Input Level  -60 to  -10 dBm, 0 dB at tenuat ion 

FSK Error  

(Antenna input -40 dBm to _30 dBm) 

<2% + res idual ,  3% to 10% reading, 400 symbols  

Meter Ranges 

5%, 10%, 20%, 50%, 100% Ful l  Scale 

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, 3 GHz 

Gen /  Rec Screens: Zero Span, 1 kHz to  5 MHz in  a 1/2/5 sequence 

Span Accuracy 

±1% of ( to ta l )  Span Width 

Frequency Display 

Span Accuracy + Frequency Standard Accuracy + 50% of RBW 

Sweep Rate Range 

200 ms, 500 ms, 750 ms, 1 sec,  2  sec,  3  sec,  4  sec,  5  sec,  6  sec,  7  sec 

Sweep Rate Accuracy 

1% 

1 dB COMPRESSION 

>-10 dBm (Antenna Por t ,  10 dB at tenuat ion)  

>-20 dBm (Antenna Por t ,  no at tenuat ion)  
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3RD ORDER INTERMOD 

-60 dBc (1 MHz to  2.7 GHz),( -30 dBm input) ,  (Antenna Por t ,  No input a t tenuat ion)  

HARMONIC SPURIOUS 

-55 dBc at  -40 dBm (Antenna Por t ,  no at tenuat ion)  

NON-HARMONIC SPURIOUS 

-60 dBc at  -40 dBm (10 MHz to  2.7 GHz) (Antenna Por t ,  no at tenuat ion)  

RESIDUAL SPURIOUS 

≤−80 dBm ( Input terminated, Antenna Por t ,  no input a t tenuat ion)  

AMPLITUDE (VERTICAL) 

Level Accuracy 

±2 dB ( -30 dBm input,  Antenna Por t ,  0  dB at tenuat ion,  -20 dB reference level ,  normal ized)  

Scales 

2 dB/d iv ,  5  dB/d iv ,  10 dB/d iv  

LOG Linearity  

±2 dB 

Reference Level Resolut ion 

0.1 dB 

Attenuator Range 

0 to  40 dB, 10 dB steps (Auto coupled to  reference level )  

0  to  10 dB (ANT Por t)  (Auto coupled to  reference level )  

Attenuator Accuracy 

±0.5 dB/step,  ±1 dB maximum at 100 MHz 

Dynamic Range 

ANT Por t :  -100 to  -20 dBm, no at tenuat ion 
 ≤ -10 dBm, 10 dB at tenuat ion 

T/R Por t :  -30 to  +30 dBm, no at tenuat ion 

Typical Noise Floor Performance 

-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  
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RESOLUTION BANDWIDTH 

Analyzer Screen 

300 Hz, 3 kHz, 30 kHz, 60 kHz, 300 kHz, 6 MHz 

Generate and Receive Screens 

300 Hz, 3 kHz, 60 kHz 

Select iv ity  

60 dB/3 dB rat io  <15:1 

Bandwidth Switching Error  

±1 dB typ ica l  

VIDEO BANDWIDTHS 

None, 10 Hz to  3 MHz in  1-3-10 s teps 

SPECIAL FUNCTIONS 

Display Modes 

Live,  Average, Peak, Compare, Track ing Generator  

Manual  /  Auto coupl ing for  Span, Sweep, VBW, RBW 

SPECTRUM ANALYZER VIDEO OUTPUT 

Reference Level 

= -5 V 

Bottom-of-Screen 

= +5 V 

TRACKING GENERATOR 

Frequency Range 

10 MHz to  2.7 GHz 

Output Level Range 

GEN Port ,  +10 to  -110 dBm 

Output Level Resolut ion 

0.1 dBm 

Output Flatness 

±2 dB, ≤500 MHz Span, up to  1.25 GHz Center  Frequency 

Harmonic Spurious 

-20 dBc max ≤50 MHz 

-25 dBc max >50 MHz 

Non-Harmonic Spurious 

-40 dBc max ≤1.5 GHz 

-30 dBc max >1.5 GHz 

Input Ports 

Reference appropr ia te  Receive funct ion for  Antenna and T/R Por t  speci f icat ions.  
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TIME BASE 

ACCURACY 

I /O Frequency 

10 MHz nominal  

Temperature Stabil i ty  

±0.01 ppm 

Time Base Aging 

±0.1 ppm per  year  

OUTPUT LEVEL 

1 to  5 Vpp in to  10 kΩ  

WARM-UP 

<5 min.  

INPUT LEVEL 

1 to  5 Vpp input (s ine or  square wave)  

OSCILLOSCOPE FUNCTIONS 

Vert ical  Inputs 

2 input  channels  (CH1 and CH2),  MIC Input ,  Audio I /O Input ,  In ternal  Demod 

Input Impedance 

1 MΩ ,  80 pF nominal  

External Coupling 

AC, DC, GND 

Range 

20 mV to 50 V/d iv  in  a 1,  2 ,  5  sequence 

Accuracy 

10% of fu l l  sca le (DC to 50 kHz, Ver t ica l  pos i t ion set  on CENTER grat icu le) )  

Bandwidth 

500 kHz usable 

HORIZONTAL SWEEP 

Range 

10 µs to  1 sec per  d iv is ion (se lectable to  1 µs/d iv)  

Accuracy 

1% of Ful l  Scale sweep 

TRIGGER SOURCE 

Channel  1 ,  Channel  2 ,  In ternal  or  External  Tr igger  

External  Tr igger :  TTL input leve l  (nominal  2  V -  t r igger  level )  
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SPECIAL FUNCTIONS 

Modes 

Live,  Tr iggered Mode (Auto,  Normal ,  S ing le)  

AF Filters on Demod Input 

None, 300 Hz LP, 4 kHz LP (Butterwor th) ,  4  kHz LP (Bessel ) ,  4  kHz LP, 15 kHz LP, 20 kHz LP,  
300 Hz HP. 300 Hz to  4 kHz BP 

AUDIO FREQUENCY GENERATOR 

WAVE SHAPE FORMATS 

Wave Shapes 

Sine, Square,  Tr iangle,  Ramp 

AMPLITUDE 

Level 

The combinat ion of  FGEN 1 and FGEN 2 cannot exceed the fo l lowing: 

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] on ly)  

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 (Audio 1 or  2,  Level >0.5 Vpp) 

3% (20 Hz through 3 kHz)  

5% (3 through 5 kHz)  

15% (5 through 10 kHz)  

Balanced 

High Range: 10% ( frequency at  1  kHz, leve l  >0.5 Vpp)  

Low Range: 10% ( frequency at  1  kHz, leve l  >0.05 Vpp)  

Distort ion (THD, sinewave)  

<0.5% (1 kHz, 3 Vpp)  

<2% (20 Hz to  20 kHz, 1  through 15 Vpp)  



1-18 

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 

±1 Hz 

SIGNALING ENCODER 

DTMF ENCODE 

(Generat ion DTMF Tones) 

Modes:  Cont inuous, One-Shot,  Key 

Dig i ts :   (0-9,  * ,  A,  B,  C, D)  

CTCSS Encode 

Generat ion of  Standard Tone frequencies se lected f rom a menu. 

Decoding of  received frequency d isp layed. 

DCS Encode 

Generat ion of  d ig i ta l ly  coded squelch.  

Tones Remote Encoding Functions 

Standard tone remote s ignal ing and user  def ined tone s ignal ing.  

Fu l ly  programmable f rom the Remote Command In ter face.  

Tone Signaling Encoding Functions 

Ful ly  programmable f rom the Remote Command In ter face.  

BASE-BAND AUDIO FUNCTIONS 

Input Level  Range 

Audio In :  200 mVpp to  20 Vpp 

MIC: 10 mVpp to  1 Vpp 

Frequency Range 

Audio In  (SINAD):  50 Hz to  20 kHz (unbalanced)  

Audio In  (SINAD) 50 Hz to  20 kHz (balanced)  

Mic In  (MIC) 50 Hz to  20 kHz (unbalanced)  
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INPUT IMPEDANCE 

Audio In (SINAD) 

Low Impedance Input:  600 Ω  (ba lanced)  nominal  

High Impedance Input:  10 kΩ  (unbalanced)  nominal  

MIC In (MIC) 

High Impedance Input:  10 kΩ  nominal  

Phantom Power (Electret) :  +5 V through 5 kΩ  nominal  

AUDIO FREQUENCY COUNTER 

Input Sources 

Demodulated Audio,  MIC Input ,  Audio I /O Input  

Ranges 

200, 500, 1  k ,  2  k ,  5  k ,  10 k ,  20 k  

Accuracy 

±1 Hz 

Resolut ion 

0.1 Hz 

Audio Fi l ters (Demod only)  

None, 300 Hz LP, 4 kHz LP, 4 kHz LP (Butterwor th) ,  4  kHz HP, 15 kHz LP, 20 kHz LP, 300 Hz 
HP, 300 Hz to  4 kHz BP 

MICROPHONE AUDIO INPUT 

Modes 

Electret :  +5 V through 5 kΩ  nominal  

Dynamic 

DVM FUNCTIONS 

AC 

Input Impedance 

1 MΩ :  ±15% (Range >0.4 V)  

600 Ω :  ±10%  

150 Ω :  ±10%  

Range 

400 mV to 100 V in  a 1,2,4 sequence 

Resolut ion 

0.1 mV: 0.4 V scale 

1 mV: 1 V, 2 V and 4 V scales 

10 mV: 10 V, 20 V and 40 V scales 

100 mV: 100 V scale 
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Accuracy 

6% of Ful l  Scale (50 Hz to  10 kHz)  ±1 LSD 

6% of Ful l  Scale (10 kHz to  20 kHz)  ±1 LSD input <60 Vac 

9% of Fu l l  Scale (10 kHz to  20 kHz)  ±1 LSD input >60 Vac 

DC 

Range 

400 mV to 100 V in  a 1,2,4 sequence 

Resolut ion 

0.1 mV: 0.4 V scale 

1 mV: 1 V, 2 V and 4 V scales 

10 mV: 10 V, 20 V and 40 V scales 

100 mV: 100 V scale 

Accuracy 

2% of fu l l  sca le ± 1 LSD 

Input Impedance 

10 MΩ  nominal  

DIGITAL I /O 

GPIB ( IEEE-488-2)  

Para l le l  Pr in ter  Por t  

Ser ia l  Por t  (RS-232)  

Video Moni tor  Por t  (VGA) 

Mouse Por t  (PS2 compat ib le)  

Keyboard Por t  

Ethernet Por t  (10T/100T) 

Front Panel  Test  Por t  

3 .5 inch Floppy Dr ive 

USB Port  

AC POWER 

Input Range 

100 to  120 VAC, 60 Hz 

220 to  240 VAC, 50 Hz 

Fuse Requirements 

3 A, 250 V, Type F 

Maximum Power Consumption 

200 W 

Main Supply Fluctuations 

≤10% of nominal  vo l tage 

Transient  Over-Voltage Instal lat ion 

Insta l la t ion Category I I  
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ENVIRONMENTAL/MECHANICAL 

Weight 

33 Ibs.  (15 kg)  

Volume 

7.75 in .  (H)  x  14 in .  (W) x  19in.  (D)  

19.7 cm (H) x  35.6 cm (W) x 48.3 cm (D) 

Operating Temp Range 

32° to  104°F (0° to  40°C) 

Storage Temp Range 

-13° to  158°C ( -25° to  70°C) 

Humidity 

80% up to  31°C, decreas ing l inear ly  to  50% at 40°C 

Pollut ion 

Pol lu t ion Degree 2 

Shock 

MIL-PRF-28800F Class 3 (30g)  

Vibrat ion 

MIL-PRF-28800F Class 3 

Alt itude 

9,843 feet  (3000 meters)  

Bench Handling 

MIL-PRF-28800F Class 3 

WARRANTY 

2 years 

Extended warranty  avai lab le upon request 

COMPLIANCE 

The 2975 shal l  be modi f ied in  the fu ture to  be compla in t  wi th  the fo l lowing s tandards:  

Electromagnetic Compliance 

EMC Direct ive 89/336/EEC 
EN 61326: 1997+A1 1998 

Safety 

EN 61010-1 
UL 3111-1 
CSA C22.2 No. 1010-1 
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1-3 CONNECTORS 
 

CONNECTORS 
(Front Panel) 

 

 

 

 

 

 

 

 

 
 
 
 

1
 

TEST PORT 
This por t  is  used for  the purpose of  programming radios through a data connect ion.   
The por t  cons is ts  o f  4  d ig i ta l  input and 4 d ig i ta l  output (open co l lector )  l ines.   The 
por t  a lso prov ides a 0 to  12 V, 50 mA programmable source.   Software to  suppor t  
speci f ic  rad ios is  p lanned for  fu ture sof tware re leases. 

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

2
 

SCOPE CH1 and CH2 
The 2975 inc ludes a dual  channel  osc i l loscope su i tab le for  t rouble shoot ing audio 
paths.  

 100 V maximum input!  

 Use caut ion when probing l ive c i rcu i ts !   DO NOT connect to  AC l ine!  

3
 

DVM (Input) 
AC/DC Vol tmeter  

 100 V maximum input!  

 Use caut ion when probing l ive c i rcu i ts !   DO NOT connect to  AC l ine!  

 

21 2 3 4 5 876

9

 10
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4
 

MIC (Input) 
Electret  (+5 V through 5 kΩ )  or  Dynamic 
Microphone Connect ion 

 

PIN SIGNAL 

1 GND 
2 GND 
3 MIC+ 
4 PTT 
5 DEMOD+ 
6 GND 

 

                 AUDIO I/OMIC

PIN 1

 

5
 

AUDIO I/O 
SINAD Meter  Input 
600Ω  Balanced /  Unbalanced Audio Output 
600Ω  Balanced /  Unbalanced Audio Input 

 

PIN SIGNAL 

1 SINAD+ (Audio Input)  
2  SINAD- (Audio Input)  
3  FGEN+ (Audio Output 1)  
4  FGEN- (Audio Output 1)  
5  DEMOD+ (Audio Output 2)  
6  GND (Audio Output 2)  

 

                 AUDIO I/OMIC

PIN 1

 

6
 

GEN 
RF Generator  output 
Protected to  10 W in  case of  acc identa l  connect ion to  t ransmi t  power 
Used for  S ignal  Generator  h igh output leve l  and Track ing Generator  output 
LED ind icates por t  se lected for  generator  output 

 DO NOT transmi t  RF in to  th is  connector !  

7
 

T/R 
Transmi t  /  Receive 
Used for  d i rect  connect ion to  t ransmi t ter  output 
LED ind icates por t  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 !  

8
 

ANT 
Protected to  10 W in  case of  acc identa l  connect ion to  t ransmi t  power 
Used for  o f f - the-a i r  moni tor ing 

 DO NOT transmi 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 
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CONNECTORS 
(Rear Panel) 

 
 

1
 

MAIN POWER SWITCH 
System AC Input 

2
 

BATTERY SENSE 
Future Use 

3
 

PARALLEL PORT 
Future Use 

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

4
 

RS-232 
Ser ia l  I /O Connect ion wi th  the 2975 

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

5
 

VIDEO PORT 
External  VGA Moni tor  Por t  

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

6
 

MOUSE 
Contro l  connect ion des igned for  PS-2 compat ib le  mouse.  Mouse contro ls  cursor  for  
po int  and c l ick  contro l  o f  screen i tems in  addi t ion to  f ront  panel  keyboard operat ion.  

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

7
 

KEYBOARD 
Contro l  connect ion designed 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.  

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

8
 

USB 
Future use: Universa l  Ser ia l  Bus connect ion wi th  the 2975 

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

 

2

1

4 5 87

6

9

 10  11  12

 13

 16

3

 18

 15

 17

 14
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9
 

ETHERNET 
The Ethernet connect ion a l lows the 2975 to  be conf igured as a computer  on the 
network.   The d isp lay and front  panel  keyboard can be routed to  any other  computer  
on that  network a l lowing for  complete remote contro l .  

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

10
 

SYNC 
Future Use 

11
 

EXT TRIG 
External  Osci l loscope Tr igger  

12
 

EXTERNAL RF I/O 
10 MHz Timebase In  and Out 

13
 

GPIB 
IEEE-488 Remote Contro l  In ter face 

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

14
 

A 
Future Use 

15
 

B 
Future Use 

16
 

TYPE I INTERFACE 
Not Used 

Refer  to  Appendix  A for  Connector  Pin-Out Table.  

17
 

SPECTRUM ANALYZER IF 
In termediate Frequency Output (10.7 MHz) 

18
 

SPECTRUM ANALYZER VIDEO 
Video Output (LOG Detector)  
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SECTION 2 - OPERATION 

2-1 

2-1 OPERATIONAL CONCEPTS 
 

The 2975 is  equipped wi th  a l l  o f  the too ls  requi red for  the maintenance and ca l ibrat ion of  FM, AM 
and Pro ject  25 Radio Systems.  These too ls  work together  in  harmony to  eas i ly  accompl ish rout ine 
tasks.  

The 2975 is  equipped wi th  an IQ modulator  and demodulator  to  handle the demands of  d ig i ta l  
communicat ions systems.  Dig i ta l  IF and audio process ing a l low the 2975 to  be conf igured as 
requi red through sof tware changes for  fu ture upgrades.  Hard dr ives and f loppy dr ives prov ide 
vast  s torage capabi l i t ies for  test  setups and conf igurat ions.  

Pr imary modes of  operat ion for  t ransceiver  test ing inc lude: 

 Generate (Receiver  Test)  

 Receive (Transmit ter  Test)  

 Duplex (Transmit ter  /  Receiver  Test)  

 Scope 

 Spectrum Analyzer  

 Funct ion Generator  

NOTE:   Examples may reference opt ional  modes of  operat ion.   Examples may a lso inc lude 
screens conta in ing t i les  for  opt ional  modes of  operat ion.   

The 2975 operates cont inuously in  Duplex mode wi th  
both the Generator  and Receiver  act ive.   The Duplex,  
Generate and Receive modes of fer  a  contro l  panel  for  
the Generator ,  the Receiver  or  both,  a long wi th  empty 
screen space where addi t ional  moni tor  or  contro l  
funct ions can be enabled. 

Empty screen segments can be f i l led wi th  any moni tor  
or  contro l  funct ion that  is  avai lab le for  the act ive ly  
d isp layed screen mode.  Both Generate and Receive 
modes of fer  up to  6 f ree screen segments and Duplex 
mode of fers  4.   A l l  moni tor  and contro l  features 
requi re at  least  1  segment each.  The Scope and 
Spectrum Analyzer  funct ions each requi re 2 screen 
segments.   The Audio Analyzer  opt ion and some 
Trunking opt ions funct ions a lso requi re 2 screen 
segments.  

Moni tor  and contro l  funct ions may be expanded in to  
larger  windows that  a l low access to  a l l  features of  
that  funct ion.   The Scope and Spectrum Analyzer  
occupy the fu l l  screen when expanded. 

 

     3        4        5       6 
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2-2 MONITOR AND CONTROL FUNCTIONS 
 

The fo l lowing moni tor  and contro l  funct ions are avai lab le in  var ious screen d isp lays and can be 
p laced in  the numbered locat ions on the prev ious page. 

FM 
Dev ia t ion  

AM 
Modula t ion  

RF Frequency 
Er ror  RF Power  RF Leve l  

DVM AF Counter  S INAD Dis tor t ion  

Scope Spect rum Analyzer  

Funct ion  
Genera tors  Meter  Pane l  

Rece iver  
Cont ro l  Pane l  

P25 Downl ink  
(Encode Data)  

P25 Upl ink  
(Decode Data)  

Mod 
F ide l i t y 

Generate  
Cont ro l  Pane l  
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2-3 2975 OPERATION 
 

USER SCREEN 

The 2975 has a user  conf igurable screen, a l lowing for  the creat ion of  customized test  scenar ios.   
Unl ike other  screens, such as Generator or  Receiver ,  the User  screen has NO preset t i les .   The 
User  screen can be set  up to  resemble other  screens, or  i t  may s imply  be set  up for  a  s ing le 
measurement.  

The screen ( to  the r ight)  shows the USER screen 
se lect ions avai lab le on the 2975.  

 

 

 

 

 

 

 

 

 

The screen ( to  the r ight)  shows one example of  how 
the User  screen may be conf igured.  Th is  screen 
shows n ine (9)  meters,  the Spectrum Analyzer  wi th  
markers,  the Osci l loscope, the I -Q conste l la t ion p lot  
and the EVM funct ion,  a l l  running s imul taneously .   
The RF Generator  and Receiver  systems are 
operat ing,  but  not  v is ib le ,  permi t t ing a l l  the 
instruments to  be d isp layed together .  

NOTE:  The I-Q Conste l la t ion p lo t  and EVM funct ion 
are opt ional  features.  

A l l  instrument se lect ions are avai lab le for  use on the 
User  screen us ing the Options selector  located at  
the top of  the screen. 
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SELECTING OPERATION MODE 

Pressing the [MODE]  Key act ivates a pul l  down menu to  a l low access to  avai lab le operat ing 
modes.  Screen or  mode select ion can be made by press ing the associated menu se lect ion 
number.  

The 2975 of fers  the modes of  operat ion d isp layed below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE:  Audio Analyzer  is  an opt ional  mode. 

The fo l lowing key sequence could be used to  se lect  the GENERATE  mode of  operat ion:  
 
 [MODE] 

 [1]  
 
I f  a  mouse is  connected to the 2975, c l ick  on the 
screen ident i f ier  label  to  access the pul l  down 
menu.  Select ion can be made by c l ick ing on the 
des i red mode of  operat ion.  

 

 

Mouse Cl ick 
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SELECTING OPTIONS 

After  an operat ional  mode has been se lected, the 
operator  in ter face a l lows for  screen reconf igurat ion.    
There are 6 def inable segments avai lab le in  the 
Generate mode.  A bar  graph meter  takes up  
1  segment.   The Scope or Spectrum Analyzer  
requi res 2 segments.   There are more funct ions 
avai lab le than segments,  so the operator  has the 
abi l i ty  to  choose the funct ions that  are to  be 
d isp layed. 

The Opt ions menu is  accessed by press ing [SHIFT] 
[MODE]  or  by c l ick ing on the screen “opt ions”  tab.   
Press ing [0]  [1]  [2]  [3]  enables the f i rs t  four  i tems on 
the l is t .   Press ing the [RETURN]  key or  se lect ing 
Accept Opt ions conf igures the se lected i tems onto 
the screen. 

A l l  o ther  opt ions should be turned OFF.  An i tem is  
se lected when the adjacent square is  checked wi th  a 
red square.  

 

1         2         3         4 

 

 5         6 
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ZOOMING 

The 2975 in ter face a l lows funct ion t i les  to  be expanded to  a larger  sca le,  which a lso prov ides 
more contro ls  for  that  funct ion.   A funct ion can be expanded by pos i t ion ing the cursor  to  a funct ion 
label  and press ing the [ENTER]  Key.   Some examples of  th is  are shown in  the Duplex mode 
below.  The expanded funct ion can be ex i ted by press ing the [RETURN]  Key.  
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TONE SIGNALING DECODE 

The 2975 has the abi l i ty  to  decode and d isp lay DCS ,  
DTMF  and CTCSS  f rom a radio (of f -a i r  or  d i rect  RF 
connect ion) .  

The Tone Signal Decode  is  access ib le  f rom the 
Receiver  or  Duplex screen Opt ions menu. 

Tone Signal Decode      24 (number may vary)   

 

 

 

 

 

 

DCS (Digital  Coded Squelch) 

The DCS Decode  is  se lected in  the Tone Signaling 
Decode  t i le  us ing the but ton in  the upper  r ight  
corner .  

The RECEIVED  code f ie ld  ind icates the 3-d ig i t  octa l  
code decoded.  Th is  code may be an a l ternate (ALT) 
image to  a va l id  DCS CODE. 

The DCS CODE  f ie ld  is  the 3-d ig i t  octa l  squelch 
code.  Th is  code is  the va lue to  reference as the DCS 
value.   

The INVERTED  f ie ld  is  the log ica l  invers ion of  the 
DCS CODE  va lue.   Th is  is  prov ided as a convenience 
as some systems deviat ion is  reversed in  polar i ty ,  
y ie ld ing the inver ted code. 

The STATUS  f ie ld  ind icates the most recent ly  
received code is :  

 OK  means the DCS code was received wi th  no errors .  

 FIXED  means the DCS code had an error ,  but  the error  was correctable.   Th is  occurs i f  the  
 receive s ignal  leve l  is  c lose to  the noise f loor  or  a t  h igher  receive s ignal  leve ls  i f  the UUT has 
 a  fau l ty  encoder .  

 COULD NOT FIX  means the DCS code had too many errors for  correct ion (noise,  no code or   
 bad code) .  

The CLEAR  but ton resets the DCS decoder  and d isp lay f ie lds to  s tar t  a  new set  o f  readings. 

The DEV  F ie ld  ind icates the dev iat ion of  the DCS s ignal .  
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DTMF (Dual-Tone, Mult iple Frequency) 

The DTMF Decode  is  se lected f rom the Tone 
Signaling Decode  t i le  us ing the but ton in  the upper  
r ight  corner .  

The DIGITS  f ie ld  ind icates the par t icu lar  DTMF  d ig i t  
decoded.  Dig i ts  range from 0 through 9,  A,  B,  C, D, 
E,  F,  #  or  * .  

The STATUS  f ie ld  ind icates whether  the most recent ly  
received DTMF dig i ts  are:  

 VALID  means the DTMF dig i ts  are correct .  

 INVALID  means the DTMF could not be detected  
 (no ise,  wrong frequencies,  e tc .) .  

The CLEAR  but ton resets the DTMF decoder  and 
d isp lay f ie lds to  s tar t  a  new set  o f  readings. 

The DEV  f ie ld  ind icates the dev iat ion of  the DTMF 
s ignal .  

 

CTCSS (Continuous Tone Coded Squelch System) 

The CTCSS Decode i s  se lected f rom the Tone 
Signaling Decode  t i le  us ing the but ton in  the upper  
r ight  corner .  

The FREQUENCY  f ie ld  ind icates the f requency of  the 
received CTCSS code..  

The REED CODE  is  the code designator  ass igned to  
the f requency of  the CTCSS code. 

The TARGET FREQ  f ie ld  ind icates the targeted 
f requency. 

The ERROR  f ie ld  ind icates the d i f ference between the 
TARGET FREQUENCY and the FREQUENCY. 

The DEV  f ie ld  ind icates the dev iat ion of  the CTCSS s ignal .  
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VOLUME AND SQUELCH CONTROLS 

The 2975 has the abi l i ty  to  contro l  the Volume and 
Squelch funct ions us ing the mouse, wi th  the added 
benef i t  o f  observ ing the re la t ive pos i t ion of  the knob 
set t ings.  

When the VOL/SQL  but ton (upper  r ight  corner  of  the 
screen)  is  pressed, us ing the mouse, or  i f  e i ther  the 
VOLUME  or  SQUELCH  contro l  is  turned, the Volume /  
Squelch s l iders are d isp layed.  

The 2975 a lso prov ides the user  wi th  the abi l i ty  to  turn 
the Volume Disp lay Box ON/OFF.  The ON/OFF  but ton is  
accessed v ia  the System Setup Screen [Mode], [7 ] .  

The Volume /  Squelch s l iders show a re la t ive pos i t ion 
number and s l id ing scale s l ider  but tons.   The le f t  s ide is  
min imum volume and min imum squelch set t ing.   The 
r ight  s ide is  maximum vo lume and maximum squelch 
set t ing.  

The numbers ind icate the re la t ive va lue for  the current  
pos i t ion.  

Volume range of  va lues is  0  to  100 ( le f t  to  r ight) .  

Squelch range of  va lues is  821 to  -140 ( le f t  to  r ight) .  

As the corresponding knob is  ro ta ted, the va lue and 
s l ider  moves to  ind icate the set t ing.   A lso,  the mouse 
cursor  may be p laced on a s l ider ,  push and hold wi th  
mouse whi le  moving the s l ider .   Release at  the des i red 
set t ing.  

Af ter  the knob mot ion or  mouse movement s tops for   
5  seconds, the Volume /  Squelch d isp lay pop-up 
d isappears (h ides) .  

 

RF GENERATOR ON/OFF CONTROL 

The 2975 a l lows the user  to  contro l  the RF Generator  
output (ON, OFF or  PTT) f rom the Receiver  t i le .  

Th is  contro l  a l lows users to  turn the 2975 Generator  ON 
and OFF whi le  test ing s implex rad io systems, a l lev ia t ing 
the need to  swi tch between the Generator  and Receiver  
screens. 
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SETUP /  RECALL 

 

Fast  Setup /  Recall  

The 2975 has a Fast Setup Recal l  funct ion which 
a l lows users to  quick ly  se lect  and restore setups f rom 
any screen.  

The Setup f ie ld  is  located on the top l ine of  a l l  
screens.  The number f ie ld  shows the recal l  i tem 
number:  the name ass igned to  the recal l  i tem is  shown 
next to  the number ( "Example") .  

The Save/Recal l  screen example ( to  the r ight)   
(MODE ,  7 ,  6 )  inc ludes a FILE name, descr ip t ive 
LABEL, DATE and DIRECTORY.  The Save/Recal l  
screen combines a d i rectory  l is t ing of  the setups and 
permi ts  RECALL, SAVE, BACKUP and DELETE for  
s tored i tems.   The SAVE /  RECALL may a lso be 
se lected by press ing the SETUP button for  qu ick 
access. 

To recal l  a  Setup, the mouse or  keyboard may be 
used. 

 Mouse recal l  requi res c l ick ing on the recal l  
number f ie ld  to  se lect  the f ie ld  for  numer ic  
ed i t ,  and then press ing ENTER to recal l .   I f  
the des i red number is  d isp layed, double-
c l ick ing the number recal ls  the setup. 

 Keyboard recal l  is  s imi lar  to  Mouse recal l .   
Move the cursor  (RED BOX) to  the Setup 
number f ie ld ,  enter  the des i red setup 
number and press ENTER. 

When the RECALL SETUP softkey is  pressed, the 
h igh l ighted d i rectory  l is t  i tem is  restored and 
act ivated. I f  mouse operat ion is  be ing used, s imply  
double-c l ick  the desi red d i rectory l is t  i tem to restore.  

The SAVE SETUP softkey invokes a screen ( to  the 
r ight)  to  a l low se lect ion,  naming and storage of  
Setups.  A dropdown menu of fers  the user  the opt ion 
to save the Setups on an INTERNAL disk or  FLOPPY 
or  to  s tore them in a subdi rectory.   The feature a lso 
a l lows Setups to  be labeled wi th  a descr ip t ive t i t le .  

The BACKUP funct ion a l lows users to  save ex is t ing 
Setups to  a f loppy or  restore backup Setups f rom a f loppy.  

NOTE:  Standard Setups are embedded in  the 2975 and may not be modi f ied by the user .  
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PIN 1  

AUDIO ROUTE 

The AUDIO ROUTE funct ion is  common to  Funct ion Generator  
Mode, Receiver  Mode, and Generator  Mode.  Th is  funct ion prov ides 
the abi l i ty  to  route the DEMOD audio or  a  SQUELCH demod audio to  
the 2975 modulator .    

The Modulator  rout ing may be set  to  e i ther  of  these sources.   
Select ing DEMOD or  SQUELCH permi ts the demodulated audio to  
be looped back to  the generate modulator  in  a repeater- type act ion.   
AUDIO ROUTE status is  d isp layed in  the Rx f ie ld  of  the M1 and M2 
screens. 

This  funct ion,  avai lab le on the Audio Output por ts ,  a lso a l lows for  
spec ia l  tone condi t ion ing.  

DEMOD AUDIO, FGEN 1,  FGEN 2,  MIC In,  and AUDIO IN funct ions a l low for  var ious s ignal  rout ing 
conf igurat ions.   The Output Fi l ter  and Output Level  funct ions a l low specia l  s ignal  condi t ion ing to  
be per formed.  DEMOD AUDIO a lso a l lows the 2975’s  Receiver  demod audio to  be routed to  
AUDIO OUT 1,  AUDIO OUT 2 or  to  the in ternal  speaker .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MIC Connector 
 

PIN SIGNAL 

1 GND 
2 GND 
3 MIC+ 
4 PTT 
5 DEMOD+ 
6 GND 

 

 
AUDIO I/O Connector 
 

PIN SIGNAL 

1 SINAD+ (Audio Input)  
2  SINAD- (Audio Input)  
3  FGEN+ (Audio Output 1)  
4  FGEN- (Audio Output 1)  
5  DEMOD+ (Audio Output 2)  
6  GND (Audio Output 2)  

AUDIO I/OMIC

AC25007 

Mic/Audio Adapter  
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NETWORK CONNECTIVITY 

Network connect iv i ty  features of  the 2975 extend use and funct ional i ty .   Network Connect iv i ty  
opt ions can be accessed through the CONFIGURATION screen (MODE ,  7 ,  1 ) .   The 
CONFIGURATION screen a l lows the network i tems to  be v iewed and changed. 

 

IP PARAMETER SETUP 

The IP Address (ADDRESS f ie ld)  is  se lectable 
between FIXED and DHCP (Dynamic Host 
Conf igurat ion Protocol )  eas ing network insta l la t ion.   
Whenever  DHCP is  se lected, the 2975 negot ia tes 
an IP address wi th  the network resource server  and 
receives a va l id  address.  

 

WEB SERVER SETUP 

The 2975 has the abi l i ty  to  be accessed as a web 
server  whenever  insta l led onto a network.   The  
WEB SERVER SETUP ENABLE/DISABLE set  to  
ENABLE provides server  funct ions;  DISABLE hal ts   
the server  funct ions.  

 

VOL/SQL WINDOW CONTROL 

Select ing ON/OFF a l lows the user  to  d isp lay the VOLUME/SQUELCH Sl ider .  

 

WEB SERVER USAGE 

The screen below shows the 2975 web server  page 
us ing a PC web browser .   The URL (web address)  
shown is  the IP address for  the 2975, or  the DNS 
name of  the uni t  i f  your  network admin is tra tor  has 
ass igned one.  When the 2975 web server  is  
accessed, th is  page is  re turned and updated at  
approx imate ly  5 sec in terva ls ,  re freshing the 2975 
set t ings and meters.  
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The var ious l inks prov ide access to  the fo l lowing in format ion:  

 Help Pages.   This l ink accesses the 
HELP system wi th in  the 2975 for  on l ine 
descr ip t ions for  each screen and for  
var ious funct ions.  

 

 

 

 

 

 

 Applicat ion Notes.   Th is  l ink prov ides 
access to  the Appl icat ion Notes and 
technica l  in format ion s tored wi th in  the 
2975 for  expla in ing how to use the 2975. 

 

 

 

 

 

 

 Instal led Options.   Th is l ink d isp lays 
the Opt ion Status page wi th in  the 2975. 

 

 

 

 

 

 

 

 

 Firmware Versions.   Th is l ink d isp lays 
the Fi rmware Status page wi th in  the 
2975. 
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 User Fi les.   Th is  l ink prov ides access to  
User  f i le  s torage areas wi th in  the 2975.  
The d i rector ies l is ted may be used to  s tore 
in format ion or  prov ide access to  system 
f i les,  such as f requency l is ts  and setups.  

The two error  log f i les (er rorLog and 
errorLog.o ld)  conta in  usefu l  debug in format ion 
in  the event o f  er ror  condi t ions.   Fi les may be 
uploaded and downloaded from and to  a 
computer .  

 

 

 

 Other Fi les.   Th is  l ink prov ides access to  
the 2975 Operat ion Manual  and to  the 
2975 LabWindows® CVI dr iver .   The 
Operat ion Manual  is  in  Adobe® Acrobat 
format and the dr iver  is  in  ZIP format.  

 

 

 

 

 

 

 Remote Display.   Th is  l ink prov ides a 
convenient means to  run a remote 2975 
d isp lay on a PC.  The remote PC must run 
an X Windowing System and must grant 
the 2975 permiss ion to  use the X server .   
I f  the PC does not suppor t  X Windowing 
System, l inks to  severa l  X Windowing 
programs are inc luded for  re ference and 
considerat ion.  

When the Remote Disp lay l ink is  se lected f rom 
the web browser  screen the 2975 d isp lays a 
smal l  window ind icat ing the remote d isp lay is  
be ing generated.  When the remote d isp lay is  
acqui red th is  window opens in to  the 2975 
remote d isp lay screen. 
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RECEIVER FIND FREQUENCY 

The FIND  command searches for  an RF s ignal  by s tar t ing at  0  MHz and 
progress ive ly  looks at  the se lected RF input for  s ignals .   I f  no s ignals  are 
found, the or ig ina l  s tar t ing f requency is  restored.  I f  a  s ignal  is  found, the 
2975 stops at  the new frequency. 

The FIND NEXT  command searches for  an RF s ignal  beginning at  the 
current ly  se lected f requency and looks for  the s ignals  h igher  in  f requency 
f rom th is  po int .   Th is is  usefu l  for  f ind ing harmonics of  a  t ransmi t ter .  

The FINE TUNE  command searches for  an RF s ignal  "near" the current ly  
se lected f requency (wi th in  the se lected IF bandwidth)  and adjusts the  
receiver  f requency for  the lowest measured RF error .   Th is  is  usefu l  a f ter   
f ind ing a s ignal  and the FIND resul t  is  s l ight ly  o f f - f requency. 

Impor tant considerat ions for  FIND funct ions:  

 I f  the RF s ignal  is  too low for  an accurate f requency count,  the receiver  f requency is  
not  changed. 

 I f  the RF s ignal  is  be ing modulated, there is  some res idual  f requency error  a f ter  the 
f ine tune operat ion;  a  modulated s ignal  is  a  moving target.  

 The t ransmi t ter  should be d i rect ly  connected to  the 2975; o f f - the-a i r  recept ion may be 
confused by other  RF s ignals  be ing received. 

 The s ignal  to  be found should be at  least  30 dB above the noise f loor  o f  the 2975.  
Depending upon input se lect ion (ANT or  T/R) and at tenuat ion set t ings,  th is  can range 
from about -50 dBm (Antenna, 0  dB at tenuat ion)  to  +10 dBm (T/R, 40 dB at tenuat ion) .   
In  genera l ,  the s ignal  should be 30 dB above the noise f loor  o f  the spectrum analyzer  in   
5  MHz span mode. 

 

DEMOD FILTER 

The DEMOD FILTER with in  the 2975 Receiver  t i le  has been 
enhanced to  add APCO-25 f i l ter  as a se lect ion.  

Th is f i l ter  is  the same as used by APCO-25 rad ios ut i l iz ing 
C4FM modulat ion.   The p lot  d isp lay ( to  the r ight)  shows the 
APCO-25 f i l ter  response whi le  us ing the Audio Analyzer  
Opt ion.  
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P25 UPLINK DATA TILE 

The 2975 P25 Upl ink Data feature a l lows users to  
moni tor  P25 Upl ink Data.   The f ie lds d isp layed on the 
Upl ink Data t i le  are d isp lay only  f ie lds and can not be 
edi ted by user .  

The P25 Upl ink Data t i le  can be enabled when the 
2975 is  operat ing in  Duplex Mode (as shown in  the 
fo l lowing examples) ,  Receiver  (Tx Test)  Mode or  
when the user  Screen is  se lected.  

The P25 Upl ink Data Ti le  updates automat ica l ly  to  
d isp lay the proper  data sent by the rad io.   When 
ind iv idual  messages are sent th is  t i le  per iod ica l ly  
swi tches to  d isp lay ind iv idual  messages, before 
rever t ing back to  the rad io ’s  cont inuous mode of  
operat ion.   For  example,  LCO’s 00, 03 and 06 are 
cont inuously  sent LCO’s which des ignate ca l l  types 
so these messages cont inuously  send messages to  t ransfer  vo ice data.  

Occasional ly  contro l  messages are sent in terspersed wi th in  the vo ice data messages.  The contro l  
messages are only  v is ib le  for  a  moment before  the LCO decode rever ts  back to  the vo ice data 
messages. 

The fo l lowing f ie ld  def in i t ions are for  a  Group voice channel  user .   Refer  to  TIA/EIA-102.BAAA, 
“L ink Contro l  Word Formats and Messages”  for  more in format ion about LCO conf igurat ions.  

FIELD DEFINITIONS 

 

UPLINK 

The UPLINK  but ton expands the Upl ink Data t i le  to  
prov ide more deta i l  o f  the received P25 data.  

FRAME # 

This  f ie ld  d isp lays the f rame number of  the P25 
Upl ink Data stream. 

NAC 

This f ie ld  d isp lays the Network Access Code of  the 
P25 Upl ink Data s tream. 

DUID 

This f ie ld  d isp lays the Data Uni t  ID in  the P25 Upl ink 
Data stream. 

LDU 

This  f ie ld  d isp lays the Logic  L ink Data Uni t  in  the P25 Upl ink data s tream. 

LCO 

This  f ie ld  d isp lays the L ink Contro l  Opcode in  the P25 Upl ink Data s tream. 

P 

This  f ie ld  d isp lays the Protected f lag va lue in  the P25 Upl ink Data s tream. 

SF 

This  f ie ld  d isp lays the State Flag va lue in  the P25 Upl ink Data s tream. 
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MFID 

This  f ie ld  d isp lays the Manufacturer  Ident i f ie r  in  the header  of  the P25 Upl ink data s tream. 

EMG 

This f ie ld  d isp lays the Emergency va lue in  the P25 Upl ink data s tream. 

TGID 

This  f ie ld  d isp lays the Talk  Group Ident i f ier  va lue in  the header  of  the P25 Upl ink data s tream. 

SID 

This f ie ld  d isp lays the Source Address Ident i f ier  in  the P25 Upl ink data s tream. 

STATUS 

This f ie ld  d isp lays the current  P25 Upl ink s tatus message.  A text  descr ip t ion of  the s tatus va lue is  
d isp layed to  the r ight  o f  th is  f ie ld .  

 

EXPANDED UPLINK DATA TILE 

MFID 

This  f ie ld  d isp lays the Manufacturer  Ident i f ier  in  the 
header  of  the P25 Upl ink data s tream. 

ALGID 

This  f ie ld  d isp lays the Algor i thm Ident i f ier  in  the 
header  of  the P25 Upl ink data s tream. 

TGID 

This  f ie ld  d isp lays the Talk  Group Ident i f ier  in  the 
header  of  the P25 Upl ink data s tream. 

KEY ID 

This  f ie ld  d isp lays the Key Ident i f ier  in  the header  of  
the P25 Upl ink data s tream. 

MI 

This  d isp lays the Message Ident i f ier  in  the header  of  the P25 Upl ink 
data s tream. 

VOICE FRAMES 

NAC 

This f ie ld  d isp lays the Network Access Code in  the P25 Upl ink 
data s tream. 

DATA UNIT ID 

This  f ie ld  d isp lays the Data Uni t  Ident i f ier  in  the P25 Upl ink data 
s tream. 

LDU 

This  f ie ld  ind icates the Logica l  L ink Data Uni t  va lue in  the P25 
Upl ink data s tream. 
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LINK CONTROL 

RAW 

This  f ie ld  d isp lays the raw hexadecimal  va lues in  the P25 Upl ink data s tream. 

LCO 

This  f ie ld  d isp lays the L ink Contro l  Opcode in  the P25 Upl ink data s tream. 

P 

This  f ie ld  d isp lays the Protected f lag va lue in  the P25 Upl ink data s tream. 

SF 

This  f ie ld  d isp lays the SF value in  the P25 Upl ink data s tream. 

MFID 

This  f ie ld  d isp lays the Manufacturer  Ident i f ier  in  the P25 Upl ink data s tream. 

TGID 

This  f ie ld  d isp lays the Talk  Group Ident i f ier  in  the P25 Upl ink 
data s tream. 

SID 

This  f ie ld  d isp lays the System Ident i f ier  in  the P25 Upl ink data 
s tream. 

ES DATA (Encryption Synchronizat ion) 

KID 

This f ie ld  d isp lays the Key Ident i f ier  in  the Encrypt ion 
Synchronizat ion Data of  the P25 Upl ink data s tream. 

ALGID 

This  f ie ld  d isp lays the Algor i thm Ident i f ier  in  the Encrypt ion 
Synchronizat ion Data of  the P25 Upl ink data s tream. 

MI 

This  f ie ld  d isp lays the Message Ident i f ier  in  the Encrypt ion Synchronizat ion Data of  the P25 
Upl ink data s tream. 

LSD 

This  f ie ld  d isp lays the Low Speed Data va lue in  the P25 Upl ink data s tream. 

STATUS SYM 

This va lue d isp lays the P25 Upl ink s tatus message.   A text  descr ip t ion of  the s tatus va lue is  
d isp layed to  the r ight  o f  th is  f ie ld .  
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P25 DOWNLINK DATA 

The P25 Downl ink Data t i le  prov ided users wi th  the 
ab i l i ty  to  conf igure P25 Downl ink Data.  

The P25 Downl ink Data t i le  can be enabled when the 
2975 is  operat ing in  Duplex Mode (as shown in  the 
fo l lowing examples)  or  in  Generate (Rx Test)  Mode, 
or  when User  Screen is  se lected.   

 

 

 

 

FIELD DEFINITIONS 

 

DOWNLINK DATA 

The DOWNLINK  but ton expands the Downl ink Data 
t i le  to  prov ide more deta i l  o f  the received P25 data.  

SEND HEADER 

Select ing th is  toggle but ton s tops the current  P25 
downl ink data s tream and sends a new data s tream 
wi th  a header  conta in ing d isp layed in format ion.  

KEY /  LOAD KEYS 

Select ing th is  but ton d isp lays the Key Management 
Dia logue screen.  Th is  but ton is  on ly  enabled when 
P25 KEYLOADER (2975OPT12) is  insta l led.    

NAC 

This f ie ld  d isp lays the Network Access Code in  the P25 Downl ink Data s tream. 

ALGID 

This  f ie ld  d isp lays the Algor i thmic Ident i f ier  in  the header  of  the P25 Downl ink data s tream.  User  
may edi t  f ie ld  to  def ine th is  ALGID value. 

AES /  DES /  CLEAR 

Advanced Encrypt ion is  avai lab le only  when AES (2975OPT10) is  insta l led in  the 2975.  User  may 
select  AES, however ,  data encrypt ion does not occur  i f  the AES opt ion is  not  insta l led.   Data is  
t ransmi t ted as CLEAR (not encrypted) .  

LCO 

This  f ie ld  d isp lays the L ink Contro l  Opcode present in  the P25 Downl ink Data s tream.  User  may 
edi t  f ie ld  to  def ine th is  va lue.  A text  descr ip t ion of  the LCO message is  d isp layed below th is  f ie ld .  

P 

This  f ie ld  d isp lays the Protected Flag va lue present in  the P25 Downl ink data s tream.  User  may 
edi t  f ie ld  to  def ine th is  va lue.  

SF 

This  f ie ld  d isp lays the State Flag va lue present in  the P25 Downl ink data s tream.  User  may edi t  
f ie ld  to  def ine th is  va lue.  
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SEND 

Select ing th is  but ton sends the current ly  d isp layed LCO message.  Af ter  th is  message is  sent the 
data s tream defaul ts  to  sending e i ther  Group (LCO 00) ,  Uni t  to  Uni t  (LCO 03)  or  Telephone Voice 
(LCO 06)  messages accord ing to  how the ca l l  was conf igured pr ior  to  be ing sent.   LCO’s 00,  03 
and 06 are sent cont inuously  un less the SEND button sends a part icu lar  message or  changes the 
ca l l  type. 

MFID 

This f ie ld  d isp lays the Manufacturer  Ident i f ier  in  the header  of  the P25 Downl ink data s tream.  
User  may edi t  f ie ld  to  def ine th is  va lue.  

EMG 

This f ie ld  d isp lays the Emergency va lue present in  
the P25 Downl ink data s tream.  User  may edi t  f ie ld  
to  def ine th is  va lue.  

TGID 

This  f ie ld  d isp lays the Targeted Group Ident i f ier  in  
the P25 Downl ink data s tream.  User  may edi t  f ie ld  
to  def ine th is  va lue.  

SID 

This f ie ld  d isp lays the Source Address Ident i f ier  
present in  the P25 Downl ink data s tream.  User  may 
edi t  f ie ld  to  def ine th is  va lue.  

STATUS 

This f ie ld  d isp lays the current  P25 Downl ink s tatus message.  User  
may se lect  th is  f ie ld  to  set  the status.   A text  descr ip t ion of  the 
s tatus va lue is  d isp layed to  the r ight  o f  th is  f ie ld .  

 

EXPANDED DOWNLINK DATA TILE 

MFID 

This  f ie ld  d isp lays the Manufacturer  Ident i f ier  in  the header  of  the 
P25 Downl ink data s tream.  User  may edi t  f ie ld  to  def ine th is  va lue.  

ALGID 

This  f ie ld  d isp lays the Algor i thmic Ident i f ier  in  the header  of  the 
P25 Downl ink data s tream.  User  may edi t  f ie ld  to  def ine th is  va lue.  

AES /  DES /  CLEAR 

Advanced Encrypt ion is  avai lab le only  when AES (2975OPT10) is  
insta l led in  the 2975.  User  may se lect  AES, however ,  data 
encrypt ion does not  occur  un less the AES opt ion is  not  insta l led.   
Data is  t ransmi t ted as CLEAR (not encrypted) .   Reference 2975 
Operat ion Manual  for  descr ip t ion regard ing use of  th is  opt ion.  

TGID 

This  f ie ld  d isp lays the Targeted Group Ident i f ier  in  the header  of  
the P25 Downl ink data s tream.  User  may edi t  f ie ld  to  def ine th is  
va lue.  

KEY ID 

This  f ie ld  d isp lays the Key Ident i f ier  in  the header  of  the P25 Downl ink data s tream.  User  may 
edi t  f ie ld  to  def ine th is  va lue.  
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NAC 

This f ie ld  d isp lays the Network Access Code in  the P25 Downl ink Data s tream. 

LINK CONTROL 

RAW 

This  f ie ld  d isp lays the raw hexadecimal  va lues present in  the P25 Downl ink data s tream. 

LCO 

This  f ie ld  d isp lays the L ink Contro l  Opcode present in  the header  
of  the P25 Downl ink Data s tream.  User  may edi t  f ie ld  to  def ine 
th is  va lue.   A text  descr ip t ion of  the LCO message is  d isp layed 
below th is  f ie ld .  

P 

This f ie ld  d isp lays the Protected Flag va lue present in  the P25 
Downl ink data s tream.  User  may edi t  f ie ld  to  def ine th is  va lue.  

SF 

This  f ie ld  d isp lays the State Flag va lue present in  the P25 
Downl ink data s tream.  User  may edi t  f ie ld  to  def ine th is  va lue.  

SEND 

Select ing th is  but ton sends the current ly  d isp layed LCO message.  
Af ter  th is  message is  sent the data s tream defaul ts  to  sending 
“LCO 00”  messages. 

MFID 

This f ie ld  d isp lays the Manufacturer  Ident i f ier  in  the P25 Downl ink data s tream.  User  may edi t  
f ie ld  to  def ine th is  va lue.  

EMG 

This f ie ld  d isp lays the Emergency va lue present in  the P25 Downl ink data s tream.  User  may edi t  
f ie ld  to  def ine th is  va lue.  

TGID 

This  f ie ld  d isp lays the Targeted Group Ident i f ier  in  the P25 Downl ink data s tream.  User  may edi t  
f ie ld  to  def ine th is  va lue.  

SID 

This f ie ld  d isp lays the Source Address Ident i f ier  present in  the P25 Downl ink data s tream.  User  
may edi t  f ie ld  to  def ine th is  va lue.  

LSD 

The LSD f ie ld  on the le f t  d isp lays the upper  16 b i ts  o f  Low Speed Data.   The LSD f ie ld  on the r ight  
d isp lays the lower  16 b i ts  o f  Lows Speed Data.   User  may edi t  both of  these f ie lds to  def ine these 
va lues.  

STATUS SYM 

This f ie ld  d isp lays the current  P25 Downl ink s tatus message.  User  may select  th is  f ie ld  to  set  the 
s tatus.   A text  descr ip t ion of  the s tatus va lue is  d isp layed to  the r ight  o f  th is  f ie ld .  
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2-4 OPERATION MODES 
 

GENERATOR MODE 
 

The Generate mode a l lows test ing of  Analog FM, AM or  Dig i ta l  P25 Receivers.   To access the 
Generate mode, use the fo l lowing key sequence: 

 [MODE]  Key  

 [1]  Key 

 

FIELD DEFINITIONS  

 

FREQUENCY ENTRY 

Al lows entry  of  the receiver  channel  f requency in  
MHz.  Using the rotary  knob, pos i t ion the cursor  on 
the f requency f ie ld .   A new frequency can be entered 
d i rect ly  through the numer ic  keypad and terminated 
by press ing the [ENTER]  Key.   To edi t  an ex is t ing 
f requency,  press the [ENTER]  Key to  h igh l ight  the 
ex is t ing f requency,  then use the le f t  or  r ight  ar row 
keys to  pos i t ion a cursor  to  the d ig i t  to  ed i t .   Us ing 
the up or  down arrow keys or  the rotary  knob 
increments/  decrements the current  va lue.   
Frequency va lues ranging f rom 0 to  2800 MHz can be 
made wi th  1 Hz resolut ion.  

 

 

 

FREQUENCY LABEL 

INCR 

Al lows entry  of  a  f requency increment va lue.   
When in  Generator  mode of  operat ion,  the 
f requency can be set  wi th  the f requency f ie ld  and 
then adjusted by the def ined increment va lue 
through the use of  the s ide funct ion keys.  
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SWEEP 

Al lows entry  of  a  s tar t  and stop f requency wi th  
increment for  swept RF measurements.   Select  
SETUP to conf igure the sweep parameters.   To 
begin the sweep, press funct ion key labeled 
START SWEEP.  

The frequency sweep begins wi th  the START 
frequency and increments by the va lue def ined 
in  the INCR f ie ld  va lue,  a f ter  de lay ing the 
number of  seconds that have been speci f ied in  
the RATE f ie ld .   The sweep cont inues unt i l  the 
STOP frequency is  reached and the sweep 
star ts  over .   Once the sweep has s tar ted,  
funct ion keys a l low for  STOP SWEEP or  
PAUSE SWEEP. 

 

L IST 

Al lows frequencies to  be se lected f rom a pre-
programmed l is t .   The frequency l is t  box 
a l lows entry  of  up to  300 generate and receive 
f requencies.   Frequencies are se lected by 
entry  of  the l is t  index va lue associated wi th  
the f requencies in  the l is t .   The l is t  can be 
auto- f i l led by enter ing a base frequency in  the 
REC FREQ f ie ld  and an increment va lue.   The 
l is t  is  f i l led automat ica l ly  by act ivat ing the 
FILL LIST funct ion which is  accessed from the 
SETUP key.   Each frequency pai r  has a defaul t  
label  that  may be changed to  bet ter  ident i fy  
the f requency pai r .  

 

LEVEL 

This  f ie ld  changes the RF Output leve l  that  
appears at  e i ther  the T/R or  GEN Por t .   Uni ts  can 
be se lected to  be dBm, mV or  µV.  Output leve l  range  
var ies wi th  output por t  se lect ion.  

  GEN  Por t :  +10 to  -110 dBm 

  TR  Por t :  -30 to  -137 dBm 

 

 

RF GENERATOR ON/OFF CONTROL 

The 2975 has the capabi l i ty  to  contro l  the RF Generator  output (ON, 
OFF or  PTT) f rom the Receiver  t i le  and from the PTT.   

Th is  contro l  a l lows users to  turn the 2975 Generator  ON  and OFF  
whi le  test ing s implex rad io systems, a l lev ia t ing the need to  swi tch 
between the Generator  and Receiver  screens. 

NOTE :  Th is  may need to  be turned OFF i f  work ing wi th  s implex 
systems pr ior  to  enter ing the Receive mode of  operat ion.   
The 2975 can moni tor  i t ’s  own output s ignal  i f  both input 
and output por ts  are se lected to  be the TR Por t .  
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MOD TYPE 

Select  FM or  AM mode for  test ing radios in  the Analog 
mode.  Select  P25 or  P25 Encrypted for  test ing Pro ject  25 
rad ios in  the Dig i ta l  mode. 

NOTE:  To test  P25 Dig i ta l  rad io ’s  the TGID, SID and NAC 
sett ings must be conf igured in  the Pro ject  25 
Downl ink window avai lab le f rom the Opt ions 
Menu. 

OFF 

Al lows CW s ignal  generator  operat ion when no 
modulat ion source is  des i red.  

P 25 

Conf igures Pro ject  25 modulat ion type wi thout 
encrypt ion.   Wi th  P25 se lected,  a  PATTERN  f ie ld  
becomes avai lab le to  a l low se lect ion of  the P25 
waveform.  

1011  -  A def ined b i t  pat tern,  which when decoded, 
sounds l ike the t rad i t ional  1  kHz (1011 Hz)  tone.  
Th is pat tern is  normal ly  used to  per form BER tests 
on a receiver .   Th is  pat tern may have the NAC ,  
TGID  and SID  modi f ied to  accommodate the 
system under test .  

CALIBRATION  -  A def ined b i t  pat tern 
represent ing the 1011 tone as above, but  wi th  a 
5% BER added.  A P25 receiver  should be able to  
decode th is  pat tern successfu l ly  wi th  a s trong 
receive RF level .   Th is  pat tern may have the NAC ,  
TGID  and SID  modi f ied to  accommodate the 
system under test .  

SILENCE  -  A def ined b i t  pat tern,  which when 
decoded, produces no sound (s i lence)  on the 
receiver  audio.   Th is  pat tern may have the NAC ,  
TGID  and SID  modi f ied to  accommodate the 
system under test .  

SPEECH  -  Embedded Speech patterns that  repeat 
the fo l lowing phrases: 

 “These shoes were b lack and brown” 

 “They took the cross town bus”   

 “Don’ t  throw trash on the s treet”   

The SPEECH pattern is  used for  test ing repeater  
sensi t iv i ty  wi thout the use of  o ther  external  
equipment.   Th is  pat tern may be encrypted.  Th is  
pat tern may have the NAC ,  TGID  and SID  
modi f ied to  accommodate the system under  test .  
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VOICE  -  In ternal  or  external  audio source for   
modulat ing P25.  Inc ludes the fo l lowing audio 
sources:  

M1 Funct ion Generator  ( in ternal )  
M2 Funct ion Generator  ( in ternal )  
MIC Input (external )  
Audio In  (external )  
Demod  

This  pat tern may be encrypted.  Th is  pat tern may 
have the NAC ,  TGID  and SID  modi f ied to  
accommodate the system under  test .  

 

 

 

STANDARD  -  Pre-def ined patterns waveforms, as 
per  the TIA/EIA 102.CAAA P25 standard.   The 
screen ( to  the r ight)  shows the STANDARD 
avai lab le pat terns.  

Refer  to the TIA/EIA 102.CAAA for  deta i ls  for  each 
of  these standard patterns.   These patterns may be 
used to  s t imulate a P25 receiver  under  test  for  test  
and analys is  purposes.  These patterns are f ixed 
format,  and cannot have the NAC ,  TGID  and SID  
modi f ied to  accommodate the system under  test .   
TGID  =  1 ,  SID  =  1  and NAC  =  293 (per  the 
Standard) .   These patterns cannot be encrypted. 
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FM 

Conf igures FM modulat ion type.  Enables tones 
menu to  se lect  var ious FM modulat ion modes. 

 

 

 

 

 

 

M1 AND M2 

Select ing a MOD TYPE of  FM  or  AM  a l lows contro l  o f  
in ternal  modulat ion sources 1 and 2.   Select ing M1  or  
M2  a l lows access to  a tone s ignal ing se lect ion l is t .  

OFF 

Disable in ternal  modulat ion source. 

TONE 

Conf igures M1 or  M2 for  Funct ion Generator  
operat ion and a l lows entry  of  FM Deviat ion or  AM 
modulat ion level ,  audio f requency rate and wave 
shape.  S inewave, Squarewave, Tr iangle or  Ramp 
wave shapes may be se lected. 

 

 

 

 

 

 

TREM 

Select  Tone Remote operat ion.   The Tone Remote 
funct ion prov ides defaul t  set t ings for  f requency,  
leve l  and durat ion.   These va lues may be a l tered 
for  speci f ic  requi rements by se lect ing the CONFIG 
funct ion.   Select ing the tone format and press ing 
the SEND button act ivates the se lected tone 
sequence. 
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DTMF 

Select  DTMF operat ion.   Values are entered and 
sent a f ter  press ing the ENTER key.   Mode 
select ions for  Cont inuous, Burst  or  Keypad are 
avai lab le .   The CONFIG button a l lows changes 
to  the Mark,  Space and End t iming in  ms. 

 

 

 

 

 

 

 

CTCSS 

Select  CTCSS operat ion.   In  th is  mode, CTCSS 
entr ies may be made by code va lue.   I f  the code 
va lue is  unknown, use the TONE select ion.   The 
CONFIG button a l lows conf igurat ion of  the 
dev iat ion leve l  to  be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DCS 

Select  DCS operat ion.   In  th is  mode, DCS 
entr ies may be made by code va lue.   The 
CONFIG button a l lows conf igurat ion of  the 
dev iat ion leve l  to  be used as wel l  as the code 
type of  Normal  or  Inver ted.  
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TSIG 

Tone Signal ing operat ion prov ides severa l  pre-
conf igured setups for  paging formats.   The 
User_TS select ion a l lows conf igurat ion of  a  
un ique tone sequence.  Frequency, Mark and 
Space t iming can be conf igured.  13 separate 
tones can be conf igured. 

 

 

 

 

 

 

 

 

 

 

 

SINC CONFIG 

The SINC waveform is  used for  audio spectrum 
analys is ,  somewhat s imi lar  to  a t rack ing generator  for  
RF spectrum analys is .   However ,  s ince the audio 
analyzer  uses d ig i ta l  s ignal  process ing techniques 
rather  than a swept-mixer  approach, a  d i f ferent 
method of  generat ing the s t imulus s ignal  is  needed. 

The SINC waveform def ined as:  

 

 

 

 

L ike a l l  s ignals  in  the 2975, th is  s ignal  is  generated 
d ig i ta l ly  a t  a  spec i f ied number of  samples per  second. 

RATE 

This  is  the equiva lent  sample rate of  the s ignal ,  in  samples per  second.  The faster  th is  
number,  the more f requent ly  the pattern repeats,  the h igher  the maximum frequency of  the 
s ignal ,  and the greater  the resolut ion bandwidth of  the s ignal .  

OMEGA 

This  sets how wide the s ignal  is  in  f requency.   Higher  omegas g ive a s ignal  wi th  a narrower 
f requency band, lower  omegas g ive a s ignal  wi th  a wider  f requency band ( for  a  g iven sample 
rate) .  However ,  as the s ignal  gets wider ,  i t  a lso  "droops,"  so that  wider  s ignals  are not  as f la t  
as narrower s ignals .  

                s in(ϖ t )  

SINC(t)  =   
                 (ϖ t )  
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ARB  

The ARB funct ion is  a  s imple arb i t rary  waveform 
generator  that  prov ides up to  16384 samples per  
waveform.  The samples repeat.  

RATE 

This  is  the sample rate at  which to  p lay back the 
waveform. For  example,  a  waveform der ived f rom 
a CD must be p layed back at  44100 Hz to  sound 
correct .  

SHAPE 

This  se lects  the shape f i le  f rom the hard d isk.   
User  generated f i les  may be uploaded (v ia  the 
web server  in ter face)  to  /usr /waveforms and are 
automat ica l ly  added to  the waveform menu.  ( I t  
may be necessary to  create the /usr /waveforms 
d i rectory f i rs t ) .  

SHAPE FILE LAYOUT 

A waveform f i le  is  a  text  f i le ,  that  resembles the fo l lowing: 

NAME noise 

DESCRIPTION "Band l imi ted AGN to (0.3 *  Fs/2)"  

data {  

-0 .178018803083987 

-0.314125720479411 

-0.385662785219341 

. . .  

0 .005406993939079 

}   

NAME 

This  f ie ld  ind icates the name of  the waveform that  appears in  the menu 

DESCRIPTION 

This  f ie ld  prov ides a more deta i led descr ip t ion of  the waveform as i t  appears when se lected.  
This va lue MUST BE IN QUOTATION MARKS (or  CURVED BRACKETS {} ) .data:   Th is  is  the 
waveform data,  as 16384 f loat ing-point  va lues f rom -1.0 to  1.0.   Th is  data MUST BE IN 
CURVED BRACKETS.  The data can be one va lue per  l ine,  or  mul t ip le  va lues per  l ine.  

MIC 

The MIC routes the Microphone input jack to  the modulator  to  a l low vo ice modulat ion.   When the 
funct ion is  enabled,  the microphone b ias type may be se lected (Dynamic or  E lectret) .   The 
MIC/Audio Adapter  (AC25007)  combinat ion is  o f  the Electret  type. 

OUTPUT 

Al lows se lect ion of  the 2975’s  RF Output Por t .   Use the T/R Por t  for  s ing le connect ion t ransmi t  
and receive operat ions or  GEN for  output on ly  operat ion.  
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AUDIO 

Routes external  audio input to  the modulator  to  a l low for  external  modulat ion.  

NOTE:  I f  the MIC/Audio Adapter  (AC25007)  is  used, ensure that  AUD is  turned OFF when making 
SINAD measurements.  

AUDIO ROUTE 

Refer  to  para 2-11 for  in format ion on AUDIO ROUTE capabi l i t ies .  
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RECEIVER MODE 

The Receiver  (TX Test)  mode is  used to  test  an analog or  d ig i ta l  P25 transmi t ter .   To access the 
Receiver  mode, use the fo l lowing key sequence: 

 [MODE]  Key  

 [2]  Key 

FIELD DEFINITIONS 

 

FREQ 

This  f ie ld  a l lows entry  of  the t ransmi t ter  channel  
f requency in  MHz.  Using the rotary  knob, 
pos i t ion the cursor  on the f requency f ie ld .   A 
new frequency can be entered d i rect ly  through 
the numer ic  keypad and terminated by press ing 
the [ENTER]  Key.   To edi t  an ex is t ing 
f requency,  press the [ENTER]  Key to  h igh l ight  
the ex is t ing f requency,  then use the le f t  or  r ight  
ar row keys to  pos i t ion a cursor  to  the d ig i t  to  
ed i t .   Us ing the up or  down arrow keys or  the 
rotary knob increments or  decrements the 
current  va lue.   Frequency va lues ranging f rom 0 
to  2700 MHz can be made wi th  1 Hz resolut ion.  

 

FREQ Label 

INCR 

Al lows entry  of  a  f requency increment 
va lue.   When in  th is  mode of  operat ion,  the 
f requency can be set  wi th  the f requency 
f ie ld  and then adjusted by the def ined 
increment va lue through use of  the s ide 
funct ion keys.  

 

 

 

 

 

SCAN 

Al lows entry  of  a  s tar t  and stop f requency 
wi th  increment for  swept RF measurements.   
Select  SETUP to conf igure the sweep 
parameters.   To begin the sweep, press 
funct ion key labeled START SWEEP. 
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LIST 

Al lows frequencies to  be se lected f rom a pre-
programmed l is t .   The frequency l is t  box a l lows 
entry  of  up to  300 generate and receive 
f requencies.   Frequencies are se lected by 
entry  of  the l is t  index va lue associated wi th  the 
f requencies in  the l is t .   The l is t  can be auto-
f i l led by enter ing a base frequency in  the REC 
FREQ f ie ld  and an increment va lue.   The l is t  is  
f i l led automat ica l ly  by act ivat ing the FILL LIST 
funct ion.   Each frequency pai r  has a defaul t  
label  that  may be changed to  bet ter  ident i fy  the 
f requency pai r .  

 

 

 

 

 

REC’D 

This f ie ld  ind icates the measured t ransmi t ter  f requency.   I t  is  for  v iewing only  as i t  is  an actual  
measurement of  f requency in  MHz.  The frequency ind icated is  a  ca lcu lat ion based on the entered 
f requency -  the ind icated f requency error .   The received f requency must be wi th in  the IF 
Bandwidth that  has been se lected. 

INPUT 

This  f ie ld  a l lows se lect ion of  the input por t  where the s ignal  is  in jected in to  the 2975.  Use the 
ANT Por t  for  low level  o f f - the-a i r  measurements where s ignal  s trengths are <-10 dBm.  Use the 
T/R Por t  for  d i rect  connect ion to  a t ransmi t ter  where power levels  may reach 50 W cont inuous or  
up to  125 W for  1  minute ON, 4 minutes OFF. 

ATTEN 

 0  (ANT) (T/R) 

 10 (ANT) (T/R) 

 20 (T/R)  

 30 (T/R)  

Select  an appropr ia te  amount o f  a t tenuat ion to  achieve the maximum s ignal  s trength as v iewed on 
the Spectrum Analyzer .   The s ignal  leve l  should not  exceed the top reference l ine on the Spectrum 
Analyzer ,  as th is  would cause compress ion in  the 2975 Receiver .  

DEMOD 

Select  the demodulator  type: 

 P25   (Pro ject  25 FDMA Dig i ta l  Modulat ion)  

 FM   (Analog Frequency Modulat ion)  

 AM   (Analog Ampl i tude Modulat ion)  

 P25 LSM  (P25 CQPSK Data as used in  Motoro la Simulcast)  (Opt ional  feature)  

 P25 P2   (P25 Phase I I  CQPSK per  APCO 25 Standards)  (Opt ional  feature)  
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IF 

Select  the IF Bandwidth:  

 6  kHz (AM) 

 12.5 kHz (FM, P25)  

 25 kHz (FM, P25)  

 60 kHz (FM) 

 200 kHz (FM) 

NOTE: When DEMOD has been set  to  AM, the IF is  automat ica l ly  set  to  6 kHz and cannot be 
changed. 

FILTER 

Audio Fi l ters  are avai lab le dur ing Receiver  (TX Test)  
when DEMOD is  set  to  AM or  FM.  Select ing a Fi l ter  
set t ing f i l ters  the Audio Bandwidth to  the Osci l loscope, 
Deviat ion Meter ,  Frequency Counter  and Speaker .  

NOTE: The Audio Fi l ters  are not  avai lab le wi th   
P25 se lected. 

 

 

 

 

 

 

AUDIO ROUTE 

Refer  to  para 2-11 for  in format ion on AUDIO ROUTE capabi l i t ies .  
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DUPLEX MODE 
 

The Duplex Mode a l lows s imul taneous contro l  o f  the RF s ignal  generator  and the RF Receiver .   To 
access the Duplex Mode, use the fo l lowing key sequence: 

 [MODE]  Key  

 [3]  Key 

The two RF systems are complete ly  independent of  
each other  a l lowing any f requency of fset  or  
modulat ion type.  Th is  feature is  requi red to  test  VHF 
to  UHF Cross-Band Duplex Systems. 

The upper  le f t  quadrant a l lows conf igurat ion and 
contro l  o f  the RF Receiver  whi le  the upper  r ight  
quadrant a l lows conf igurat ion and contro l  o f  the RF 
Generator .   The features in  the upper  quadrants  are 
f ixed and cannot be changed by the Opt ions Menu. 

The Opt ions Menu may be used to  conf igure the 
lower  le f t  and r ight  quadrants .  

A l l  funct ions for  the Generator  and Receiver  in  the 
Duplex Screen are the same as the s tand-a lone 
Generate and Receive Screens. 
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FUNCTION GENERATOR 
 

The FUNCTION GENERATOR with in  the 2975 has 
SINC  [sin (x) /x ]  and ARB  (arb i t rary)  waveform  
capabi l i t ies .  

In  the example to  the r ight ,  FGEN1 is  set  to  SINC  
mode, and the osc i l loscope is  set  up to  moni tor  the 
resul t ing waveform.  The sin (x) /x  sample ra te,  
omega (width)  and level  may be var ied as des i red.  

The  ARB funct ion is  shown on FGEN2 ( to  the r ight) .   
The osc i l loscope shows a sin (x) /x  pu lse,  fo l lowed 
la ter  by the arb i t rary  burst .  

The level  and rate may be set  as des i red;  the SHAPE  
is  bandwidth l imi ted NOISE (AGN) .  

The Fie ld  Def in i t ions are the same for  Funct ion 
Generator  #1 and Funct ion Generator  #2.  

 

 

 

 

 

 

 

 

 

To access the Funct ion Generator ,  use the fo l lowing 
key sequence: 

 [MODE]  Key  

 [4]  Key 

These Funct ion Generators are conf igurable as Audio 
Sources routed to  the Front Panel .  

NOTE:  The Osci l loscope is  a lways avai lab le when 
d isp layed on the Funct ion Generator  screen. 
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FIELD DEFINITIONS 

 

OFF 

Disables in ternal  modulat ion source.  

TONE 

Al lows entry  of  audio f requency,  leve l  and wave 
shape.  S inewave, Squarewave, Tr iangle or  Ramp 
wave shapes are the avai lab le se lect ions.  

 

 

TREM 

Select  Tone Remote operat ion.   The Tone Remote 
funct ion prov ides defaul t  set t ings for  f requency,  level  
and durat ion.   These va lues may be a l tered for  
speci f ic  requi rements by se lect ing the CONFIG 
funct ion.   Select ing the tone format and press ing the 
SEND button act ivates the se lected tone sequence. 

 

 

 

 

 

 

 

 

 

 

DTMF 

Select  DTMF operat ion.   Values are entered and sent 
af ter  press ing the ENTER key.   Mode select ions for  
Cont inuous, Burst  or  Keypad are avai lab le .   The 
CONFIG button a l lows changes to  the Mark,  Space 
and End t iming in  ms. 
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CTCSS 

Select  CTCSS operat ion.   In  th is  mode, CTCSS entr ies 
may be made by code va lue.   I f  the code va lue is  unknown, 
use the TONE select ion.  

 

 

 

 

 

 

 

 

 

 

 

 

DCS 

Select  DCS operat ion.   In  th is  mode, DCS entr ies may 
be made by code va lue.   The CONFIG button a l lows 
conf igurat ion of  the leve l  and one code type of  Normal  
or  Inver ted.  
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TSIG 

Tone Signal ing operat ion prov ides severa l  pre-conf igured 
setups for  paging formats.   The User_TS select ion a l lows 
conf igurat ion of  a  un ique tone sequence for  13 separate 
tones.  Frequency, Mark and Space t iming can a lso be 
conf igured. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AUDIO ROUTE 

Refer  to  para 2-11 for  in format ion on AUDIO ROUTE capabi l i t ies .  
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OSCILLOSCOPE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Osci l loscope (Scope)  prov ides users wi th  the 
abi l i ty  to  per form t ime dependent measurement 
analys is .   The Scope Screen can be expanded from 
any funct ion screen that  l is ts  Scope in  the Opt ions 
Menu.  The Scope Opt ions Menu permi ts  se lect ion 
of  var ious Scope Inputs.  

The screen to  the r ight  shows an example of  the 
Scope Screen wi th  two act ive markers.   User  can 
conf igure Markers by se lect ing the MARKERS  sof t  
key.  

Ver t i ca l  
Sca le  

Sweep 
Rates  

Ava i lab le  S igna l   
Input  

Markers  Setup 

Pers is tence 
Cont ro l  

Ver t i ca l  
Pos i t ion  

Tr igger  R ise /  Fa l l  

Tr igger  Leve l  
Cont ro l  

Tr igger  Mode 
Cont ro l  

Hor izonta l  
Tr igger  Of fse t  
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SCOPE INPUT OPTIONS 

CH1 and CH2 route the f ront  panel  Scope input 
connectors to  the Scope trace funct ions.  

Select ing CH1 and CH2 Scope inputs  act ivates 
addi t ional  sof t  keys on the Scope Screen which are 
not  avai lab le wi th  other  Scope input se lect ions.    

NOTE:  CH1 or  CH2 cannot be used wi th  any 
other  input sources.  

MIC (Dynamic)  

Routes the MIC input to  the Scope Input 
(swi tches to  Dynamic MIC Type) .  

MIC (Electret)  

Routes the MIC input to  the Scope Input 
(swi tches to  Electret  MIC Type) .  

AUDIO 

Routes the AUDIO Input (Mic/Audio Adapter)  
(AC25007)  to  the Scope Input through the MIC 
and AUDIO I /O Connectors on the Front  Panel  
(swi tches to  unbalanced input) .  

AUDIO BAL 

Routes the AUDIO Input (Mic/Audio Adapter)  
(AC25007)  to  the Scope Input through the MIC 
and AUDIO I /O Connectors on the Front  Panel  
(swi tches to  unbalanced input) .  

DEMOD 

Routes the 2975’s  Receiver  Demod to  the Scope 
Input.  

SQUELCH 

Routes the 2975’s  Receive Demod to  the Scope Input,  s topping the Scope SQUELCH is  
c losed. 

 

FIELD DEFINITIONS 

 

SWEEP 

The SWEEP f ie ld  sets the sweep rate of  the Scope.  The sweep rate is  the sample t ime per  
hor izonta l  d iv is ion on the Scope.  The range of  Sweep t imes vary accord ing to  the se lected input.  

TRIGER (TRIGGER) 

TRIGGR sets the t r igger ing mode contro l  o f  the Scope.   TRIGGER mode select ions are:  

AUTO Scope is  f ree-running and is  a lways t r iggered 

NORM Scope is  t r iggered each t ime s ignal  crosses the def ined t r igger  level   

ONE Scope is  t r iggered the f i rs t  t ime the s ignal  crosses the def ined t r igger  
 leve l .  

CH 1 CH 2 MIC AUDIO 
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ARM 

This but ton re-arms the Scope when i t  is  set  to  ONE shot mode. 

SOURCE 

The SOURCE button se lects  the t r igger ing source of  the Scope.  Avai lab le se lect ions are:  

CH1 Tr igger  f rom the Scope Channel  1  input.  
CH2 Tr igger  f rom the Scope Channel  2  input.  
EXT  Tr igger  f rom the external  t r igger  input on the rear  panel .  
AUDIO When an input o ther  than CH1 or  CH2 is  se lected,  the AUDIO source is  
  the only  avai lab le t r igger ing source. 

LVL V /  LVL kHz 

This  f ie ld  sets the t r igger ing leve l  o f  the Scope.  The tr igger  leve l  is  ind icated in  vo l ts  be low the 
LVL f ie ld  and by an arrow on the le f t  s ide of  the user  screen. 

CH1, CH2, MIC, AUDIO  Uni ts  are in  Vol ts  
DEMOD FM   Uni ts  are in  kHz Deviat ion 
DEMOD AM   Uni ts  are in  % AM 
DEMOD P25   Uni ts  are in  % Maximum Audio Level  

SLOPE 

This f ie ld  ind icates the d i rect ion the s ignal  must 
cross the TRIGGER level  in  order  to t r igger  the 
Scope.  User  may select  f rom: 

RISE  t r iggers as the s ignal  crosses the t r igger  level  
go ing down (negat ive) .  

FALL  t r iggers as the s ignal  crosses the t r igger  
leve l  go ing up (pos i t ive) .  

HPOS 

This  f ie ld  set  the hor izonta l  pos i t ion of  the t r igger  
on user  screen.  An HPOS  o f  0  ind icates the t r igger  
wi l l  appear  at  the le f t  edge of  the screen.  An HPOS  
o f  +1 d iv is ion pos i t ions the t r igger  1  d iv is ion to  the 
r ight  f rom the le f t  edge of  the screen.  An HPOS  o f  
-1 posi t ions the t r igger  of f  o f  the screen to the le f t .    
User  may edi t  f ie ld  to  def ine th is  va lue.  

PERSIST 

Pers is tence Contro l  permi ts  successive t races to  remain on the screen unt i l  the screen is  turned 
OFF or  c leared.   

ON  prevents scope trace f rom being erased on each sweep. 
OFF  causes sweep trace to be erased on each sweep. 
CL c lears the sweep trace. 

AC /  DC /  GND (Coupling) 

Scope channels  1 and 2 may be set  to  DC Coupl ing or  AC Coupl ing.   AC Coupl ing removes any DC 
of fset  f rom the s ignal ,  a l lowing smal l  AC s ignals  on top of  large DC of fsets  to  be seen.  Coupl ing 
for  any of  the other  s ignals  is  a lways DC.  User  may se lect  f rom drop-down menu to  def ine f ie ld .  

V/div 

This but ton se lects  the ver t ica l  scale for  the channel .   User  can se lect  f rom drop-down menu to  
def ine th is  va lue.  

LVL Ind ica tor  
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VPOS 

This  f ie ld  a l lows the ver t ica l  t race to  be moved up or  down on the d isp lay.  

Select ing VPOS to change button text  to  BLACK on a WHITE background engages use of  sp inner  
knob to  move Scope trace up and down on user  screen.  

Select ing VPOS to change button text  to  WHITE on a GRAY background d isables use of  sp inner  
knob to  move ver t ica l  pos i t ion of  Scope trace. 
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SPECTRUM ANALYZER 
 

The Spectrum Analyzer  permi ts  v iewing of f -a i r  or  d i rect ly  connected RF s ignals  in  an RF- level  
versus f requency d isp lay format.  

The 2975 Spectrum Analyzer  has two basic  modes of  operat ion:  Channel  Mode or  Stand-Alone 
Mode. 

CHANNEL MODE 

The Channel  Mode is  avai lab le  when zoomed in  f rom any of  the other funct ional  test  screens ( i .e . ,  
Receive,  Generate,  Duplex,  e tc .) .   When in  Channel  Mode, spans of  up to  5 MHz can be se lected 
to  v iew the channel  under  test .   The Track ing Generator  is  not  avai lab le in  Channel  Mode. 

STAND-ALONE MODE 

To access window spans of  up to  3 GHz, the Stand-Alone Spectrum Analyzer  must be se lected 
f rom the Mode Select ion Menu [MODE ]  [6 ] .  

OPTIONS 

The Spectrum Analyzer  opt ion se lect ions contro l  the 
d isp lay mode of  operat ion and the Track ing Generator .   
These opt ions are access ib le  by press ing the [SHIFT] 
[MODE]  keys.  

LIVE 

The LIVE mode d isp lays the s ignals  on-screen 
immediate ly  upon being received.  Th is  mode is  the 
"standard" operat ing mode for  genera l  use. 

L ive may be used s imul taneously  wi th  Compare and/or  
Track ing Generator  operat ion as des i red,  but  is  
mutual ly  exc lus ive to  Average and Peak operat ion.  

L ive select ion sets (F5) Sof t  Key to SAVE TRACE 
funct ion to  permi t  s tor ing t race to  reference memory.  

Whi le  in  L ive operat ion,  the t race l ine is  d isp layed in  WHITE. 

The message "Disp lay ing L ive Trace" is  shown at  the top le f t  o f  the Spectrum Analyzer  when LIVE 
is  act ivated. 

AVERAGE 

The Average mode d isp lays the s ignals  on-screen as the average of  the speci f ied number of  
t races in  the AVG edi t  f ie ld .   The AVG f ie ld  appears in  the area below the lower- r ight  corner  o f  the 
Spectrum window.  Th is  mode is  usefu l  for  d isp lay ing repet i t ive s ignals  in  the presence of  no ise.  

Average may be used s imul taneously  wi th  Compare and/or  Track ing Generator  operat ion as 
des i red,  but  is  mutual ly  exc lusive to  L ive and Peak operat ion.  

Average select ion sets (F5)  Soft  Key to  SAVE TRACE funct ion to  permi t  s tor ing t race to  reference 
memory.  

Average select ion sets (F6)  Soft  Key to  CLEAR TRACE funct ion to  permi t  restar t ing of  the average 
funct ion by purg ing previous t race data wi th  new traces received. 

Whi le  in  Average operat ion,  the t race l ine is  d isp layed in  LIGHT GREEN. 

The message "Disp lay ing Avg Trace" is  shown at  the top le f t  o f  the Spectrum Analyzer  when 
AVERAGE is  act ivated.  
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PEAK 

The Peak mode d isp lays the s ignals  on-screen as two traces;  one as in  L ive operat ion as most 
recent ly  received and a second as the peak va lue for  each frequency point  on the t race d isp lay.   
Th is  mode is  usefu l  for  catch ing spur ious,  one- t ime events or  moni tor ing a por t ion of  the spectrum 
over  a long per iod of  t ime. 

Peak may be used s imul taneously  wi th  Compare and/or  Track ing Generator  operat ion as des i red,  
but  is  mutual ly  exc lus ive to  L ive and Average operat ion.  

Peak select ion sets (F5)  Sof t  Key to SAVE TRACE funct ion to permi t  s tor ing t race to reference 
memory.  

Peak select ion sets (F6)  Soft  Key to  CLEAR TRACE funct ion to  permi t  restar t ing of  the peak 
funct ion by purg ing previous t race data wi th  new traces received. 

Whi le  in  Peak operat ion,  the L ive t race l ine is  d isp layed in  WHITE and the Peak l ine is  d isp layed 
in  L IGHT BLUE. 

The message "Disp lay ing Peak Trace" is  shown at  the top le f t  o f  the Spectrum Analyzer  when 
PEAK is  act ivated.  

COMPARE 

The Compare mode d isp lays the last  SAVE TRACE disp lay l ine on the Spectrum Analyzer .   Th is  
mode is  usefu l  for  v isual  compar ison of  a  re ference trace ( the SAVE TRACE) to  the L ive,  Average 
or  Peak t race that  is  d isp layed s imul taneously .  

Compare may be used s imul taneously  wi th  L ive,  Average, Peak and/or  Track ing Generator  
operat ion as des i red.  

Compare mode select ion sets (F5)  Soft  Key to  RECALL TRACE funct ion to  permi t  re tr iev ing the 
t race f rom reference memory.  

Whi le  in  Compare operat ion,  the RECALL TRACE is  d isp layed in  YELLOW, and other  
s imul taneously  d isp layed trace l ine is  d isp layed in  i ts  respect ive co lor .  

TRACKING GENERATOR 

The Track ing Gen mode prov ides a great too l  for  RF 
analys is  by act ivat ing a RF source s ignal  (generator)  
that  is  swept in  synchronism wi th  the Spectrum 
Analyzer  RF receiver .   Th is  swept RF generator  may 
be appl ied to  components or  systems and the output 
moni tored to  d isp lay the f requency response of  these 
i tems. 

The Track ing Generator  mode act ivates addi t ional  
contro ls  when se lected. 

The TG LVL edi t  f ie ld  appears in  the area below the 
center- r ight  o f  the Spectrum window.  Th is  f ie ld  
d isp lays and permi ts  changes to  the RF level  o f  the 
Track ing Generator .  

The (F4)  Soft  Key becomes the TG OUTPUT 
select ion contro l ,  permi t t ing the Track ing Generator   
to  be routed to  the GEN or  T/R Por t  on the 2975 Front Panel .  

The Track ing Generator  may be used s imul taneously wi th  L ive,  Average, Peak and/or  Compare 
operat ion as des i red,  wi th  the t race l ines d isp layed in  the i r  respect ive co lors .  
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MARKERS 

The Spectrum Analyzer  is  accessed on the 2975 by press ing ( [MODE] and  [6] )  or  by us ing the 
mouse and se lect ing the Spectrum Analyzer  screen. 

The Spectrum Analyzer  Contro l  Options  se lect ion screen shows the Configure Markers  addi t ion 
for :  

Configure Markers 7 

 

The Configure Markers  menu a l lows for :  

 entry  of  Marker  f requencies for  e ight  
Markers wi th  corresponding level  readout;  

 d i f ference ca lcu lat ions for  leve l  or  
f requency between any two Markers;  

 a  cable fau l t  ca lcu lator  based on two 
Marker  pos i t ions.   Th is  ca lcu lat ion 
determines the d is tance to  a fau l t  (a  shor t  
or  open)  wi th in  a t ransmiss ion l ine f rom 
the 2975. 

 the abi l i ty  to  or ient  a  Marker  e i ther  
hor izonta l ly  or  ver t ica l ly .  

 
 

The Spectrum Analyzer  screen ( to  the r ight)  shows 
three act ive Markers.   The Marker  level  and 
f requency va lues are d isp layed next  to  the respect ive 
Marker  l ine.   The Markers may be re-posi t ioned on 
the screen in  one of  two ways: 

 I f  us ing a mouse, le f t -c l ick  and hold on the 
Marker  box at  the top of  a  Marker  l ine and 
move the Marker  to  a des i red locat ion,  
then re lease the mouse button.  

 I f  us ing the keyboard /  sp inner ,  h igh l ight  
the desi red Marker  box us ing the sp inner  
or  le f t / r ight  keys and then press ENTER.  
Move the Marker  to  the desi red locat ion,  
then press ENTER to set .  
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CABLE FAULT MEASUREMENT CALCULATOR 

The Spectrum Analyzer  Markers have a cable fau l t  feature,  prov id ing a convenient way to  f ind the 
locat ion of  a  problem in  a coaxia l  t ransmiss ion l ine.  

The technique for  measur ing a t ransmiss ion l ine is  descr ibed in  Sect ion 3 of  th is  manual .   Select  
the ve loc i ty  factor  (VF) of  the par t icu lar  coaxia l  cable and pos i t ion two markers at  two adjacent 
nu l l  po ints .   The 2975 d isp lays the d is tance to  the fau l t  on the Configurat ion Markers  screen. 

The example screens show the Markers set  a t  the 
nul l  po ints  and the accompanying cable fau l t  
ca lcu lat ion for  an open-ended 15 f t ,  RG-58 coaxia l  
cable.   Note the use of  the 5 dB/d iv  scale to  make 
posi t ion ing of  the markers eas ier .  
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QUICK SPAN 

The Spectrum Analyzer  has addi t ional  features 
avai lab le whenever  a mouse is  used.  The "Quick 
Span" feature permi ts  rap id center  f requency and 
span se lect ion us ing a drag-and-drop type of  mouse 
act ion.  

The screen ( to  the r ight)  shows how to per form Quick 
Span. 

Posi t ion the mouse cursor  at  a  pos i t ion just  to  the le f t  
o f  Marker  1 (whi te  ar row),  then push and hold the 
r ight  mouse button.   Drag the mouse to  the pos i t ion 
just  to  the r ight  o f  Marker  2 and re lease the mouse 
button.  

Af ter  re lease of  the mouse but ton,  the SPAN is  
changed to  the c losest  f i t  for  the se lected range and 
the FREQ is  ad justed to  the mid-point  o f  the mouse-
selected span.  The resul t  o f  the above act ion is  
shown. 

Remember,  the Quick Tune feature remains 
avai lab le,  permi t t ing le f t  but ton double-c l ick  on a 
Spectrum Analyzer  screen posi t ion to  tune to  center  
f requency. 

 

 

 

 

SWEEP SPEED AND ZERO SPAN 

The example screens ( to  the r ight)  show the 
Spectrum Analyzer  2-5-10 sweep progress ions f rom  
5 ms to  10 sec.   Zero span (0 SPAN) has 5 and 10 ms 
min imum sweep t ime, whi le  the min imum sweep t ime 
for  1  kHz through 3 GHz is  20 ms.  The selected 
SPAN dic tates a l lowable sweep speeds appropr ia te  
for  correct  operat ion.  

The Spectrum Analyzer  screen has t r igger ing and 
d isp lay contro ls  for  captur ing dynamic s ignals .  The 
example screen ( to  the r ight)  shows a captured AM 
s ignal  that  t r iggered the t race when the s ignal  leve l  
exceeded -75 dBm wi th  a r is ing s lope, wi th  a sh i f t  o f  
5  d iv is ions.   Th is  sh i f t  pos i t ions the t r igger  po int  a t  
mid-screen for  easy v iewing and analys is .  

The TRIGGER f ie ld  opt ion se lect ions are:  

 AUTO for  f ree-running operat ion.  

 NORMAL for  repet i t ive t r igger  upon tr igger  
condi t ion occurrence. 

 ONE SHOT for  a  capture and hold d isp lay.   
The ONE SHOT may be repeated by 
pressing the TRACE-RUN soft -key.  

Zero  Span Sweep 
Speeds 

1  kHz Span and 
above 

Tr igger  Po in t  

-75  dBm ,  R is ing  
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FIELD DEFINITIONS 

The var ious contro l  f ie lds permi t  changes to  the Spectrum Analyzer  RF and d isp lay systems wi th in  
the 2975. 

FREQ 

The FREQ f ie ld  is  the f requency at  the center  grat icu le of  the t race d isp lay.   Th is  f requency is  set  
to  the Receiver  f requency when the Spectrum Analyzer  in i t ia l ly  entered and can be edi ted as 
desi red thereafter .   Frequency changes for  the Spectrum Analyzer  are s imul taneously  made to  the 
Receiver  f requency. 

The range of  Frequency entry  is  0  to  2800 MHz.  When d isp lay ing t race areas that  would be 
outs ide th is  range of  f requencies,  the t race l ine drops to  the bottom of  the t race window to 
ind icate the f requency area is  inva l id .  

Resolut ion of  Frequency is  1  Hz (0.000001 MHz).  

SPAN 

The SPAN f ie ld  def ines the s ize of  the window over  which the 
Spectrum Analyzer  sweeps.  Th is  SPAN is  the ent i re  window s ize 
le f t  to  r ight ,  therefore each ver t ica l  grat icu le  l ine represents 1/10th 
of  th is  f requency. 

The range of  Span va lues is  0  to 3 GHz SPAN in Stand-Alone Mode 
and 0 to  5 MHz SPAN in Channel  Mode. 

Changing SPAN whi le  in  AUTO mode causes the RBW, VBW and 
SWEEP f ie lds to  update automat ica l ly  to  the opt imum sett ings for  
f requency and level  accuracy at  the se lected SPAN. 

Changing SPAN whi le  in  MAN mode may cause the RBW, VBW 
and/or  SWEEP f ie lds to  change background color ,  and an UNCAL 
annunciator  to  appear  on the screen.  Th is  ind icates that  one or  
more f ie lds may need to  be changed to  achieve f requency and level  
accuracy.   

RBW 

The RBW f ie ld  def ines the Resolut ion Bandwidth (RBW) that  is  
used by the Spectrum Analyzer .   The RBW is  the width of  the f i l ter  
that  is  used wi th in  the receiver  as i t  is  swept over  the speci f ied 
SPAN ( the f i l ter  located before the log detector) .  

RBW select ions are:  

 Stand-Alone Mode: 300 Hz, 3 kHz, 30 kHz, 60 kHz,  
300 kHz and 6 MHz 

 Channel  Mode: 300 Hz, 3  kHz and 60 kHz 

RBW is  NOT selectable whi le  in  AUTO mode, as RBW is  set  
automat ica l ly  according to SPAN. 

Changing RBW whi le  in  MAN mode may cause the RBW, VBW and/or  SWEEP f ie lds to  change 
background co lor ,  and an UNCAL annunciator  to  appear  on screen.  Th is  ind icates that  one or  
more f ie lds may need to  be changed to  achieve f requency and level  accuracy.   
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VBW 

The VBW f ie ld  def ines the Video Bandwidth (RBW) that  is  used by 
the Spectrum Analyzer .   The VBW is  the width of  the f i l ter  that  is  
appl ied to  the s ignal  a f ter  i t  has been processed by the detector ,  
commonly ca l led Log Video. 

VBW select ions are:  10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz,  
10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz,  
3  MHz and NONE (no f i l ter ) .  

VBW is  NOT selectable whi le  in  AUTO mode, as VBW is  set  
automat ica l ly  according to SPAN. 

Changing VBW whi le  in  MAN mode may cause the RBW, VBW 
and/or  SWEEP f ie lds to  change background color ,  and an UNCAL 
annunciator  to  appear  on screen.  Th is  ind icates that  one or  more 
f ie lds may need to  be changed to  achieve f requency and level  
accuracy.   

SWEEP 

The SWEEP f ie ld def ines the rate at  which the Spectrum Analyzer  
takes to  t raverse the d isp lay area f rom le f t  to  r ight .  

SWEEP select ions are:  100 ms, 200 ms, 500 ms, 1 s ,  2  s ,  5  s   
and 10 s .  

SWEEP is  NOT selectable whi le  in  AUTO mode, as SWEEP is  set  
automat ica l ly  according to SPAN. 

Changing SWEEP whi le  in  MAN mode may cause the RBW, VBW 
and/or  SWEEP f ie lds to  change background color ,  and an UNCAL 
annunciator  to  appear  on screen.  Th is  ind icates that  one or  more  
f ie lds may need to  be changed to  achieve f requency and level   
accuracy.   

AUTO/MAN 

The AUTO/MAN f ie ld  permi ts  se lect ion of  automat ic  (AUTO) SWEEP, RBW and VBW sett ings 
accord ing to  SPAN or  manual  (MAN) select ions for  SWEEP, RBW and VBW. 

Dur ing AUTO operat ion,  the 2975 Spectrum Analyzer  se lects  opt imum SWEEP, RBW and VBW 
sett ings.  

I t  may be necessary to  v iew spectrum condi t ions at  o ther  set t ings,  so MANUAL select ion may be 
used.  I t  is  poss ib le  to  set  condi t ions us ing MANUAL sett ings that  p lace the Spectrum Analyzer  
in to  an uncal ibrated mode of  operat ion,  which is  ind icated by the appearance of  the UNCAL 
annunciator  on the screen. This  ind icates that  one or  more f ie lds may need to  be changed to  
achieve f requency and level  accuracy.  

TRACE (F2)  

Soft  Key (F2)  contro ls  the TRACE STOP /  RUN condi t ion.  

The Spectrum Analyzer  begins in  RUN condi t ion,  where repet i t ive spectra l  t races occur  at  current  
set t ings,  each new trace e l iminat ing the prev ious t race. 

I f  a  par t icu lar  condi t ion d isp layed on-screen needs to  be observed in  deta i l ,  press STOP to hal t  
the repet i t ive t race act ion unt i l  RUN is  pressed. 
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INPUT (F3)  

Soft  Key (F3)  contro ls  the RF input that  is  current ly  d isp layed on the Spectrum Analyzer .  

Select ions are:  T/R or  ANT (Antenna)  Por t  

The TOP OF SCALE reference level  and ATTEN (at tenuat ion)  set t ings change accord ing to  the 
se lected input.  

TG OUTPUT (F4) 

Soft  Key (F4)  is  on ly  act ive i f  the Track ing Generator  is  ON. 

Soft  Key (F4)  contro ls  the RF output that  is  current ly  act ive for  the Track ing Generator .  

Select ions are:  T/R or  ANT (Antenna)  Por t  

SAVE TRACE (F5)  

Soft  Key (F5)  is  used to  SAVE TRACE disp lays when COMPARE mode is  NOT act ive.  

Press ing th is  key saves the current  t race d isp lay to  reference memory for  la ter  recal l  when 
COMPARE mode is  act ivated. 

RECALL TRACE (F5)  

Soft  Key (F5)  is  used to  RECALL TRACE when COMPARE is  act ive.  

Press ing th is  key recal ls  and d isp lays the reference trace memory when in  COMPARE mode. 

NORMAL (F6)  

Soft  Key (F6)  is  used to  normal ize (NORMAL) the Spectrum Analyzer  system. 

Normal izat ion adjusts in ternal  set t ings to  compensate for  d i f ferences between the var ious f i l ters  
wi th in  the 2975 to  g ive accurate spectrum disp lays.  

When (F6)  is  pressed, a  pop up window d isp lays progress of  the in ternal  ca l ibrat ion process.  

Per form normal izat ion in i t ia l ly  on f i rs t  use of  the Spectrum Analyzer  and as desi red thereafter .  

TOP OF SCALE 

The far - le f t  o f  the d isp lay area has e ight  (8)  numbers ver t ica l ly  ind icat ing the level  a t  each major  
d iv is ion.   The TOP OF SCALE, or  the top-most va lue is  commonly referred to  as the Reference 
Level .  

Th is  TOP OF SCALE value may be edi ted to  set  the des i red reference level  depending upon which 
INPUT is  se lected (T/R or  ANT) and for  the s ignal  level  o f  the des i red carr ier .  

UNITS/DIV 

The UNITS/DIV f ie ld  se lects  the resolut ion of  the ver t ica l  ax is .  

Each major  d iv is ion ver t ica l ly  may be selected to  be in  the s tep s ize of  10,  5  or  2  dB/d iv .  

ATTEN 

The ATTEN f ie ld  is  used to  ind icate the amount o f a t tenuat ion that  is  appl ied to  the se lected input 
to  achieve the desi red TOP OF SCREEN value. 

AVG 

The AVG f ie ld  is  on ly  d isp layed when the AVERAGE mode is  act ivated. 

The AVG f ie ld  is  the number of  d isp lay sweeps that  are averaged for  the current ly  d isp layed 
spectrum trace. 

CTR 

The CTR f ie ld  d isp lays the RF level  o f  the s ignal  a t  the center  pos i t ion of  the analyzer  d isp lay.  
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TG LVL 

The TG LVL f ie ld  is  on ly  d isp layed when the Track ing Generator  mode is  act ivated. 

The TG LVL f ie ld  is  the RF level  for  the Track ing Generator  output.   The range of  TG LVL var ies 
accord ing to  the se lected TG OUTPUT, e i ther  the T/R or  GEN Por t .  

T/R Por t  level  range is :  -30 to  -137 dBm 

GEN Por t  leve l  range is :  +10 to  -110 dBm 

RETURN 

The RETURN key is  act ive in  the Channel  Analyzer  Mode only .   When pressed, the Analyzer   
"un-zooms" and return to  the previous Generator ,  Receiver  or  Duplex mode in  min imized format.  

QUICK TUNE (Mouse Required) 

I f  a  mouse is  a t tached to  the 2975, a  qu ick and convenient method ca l led Quick Tune is  prov ided 
for  tun ing the Spectrum Analyzer .  

The Spectrum Analyzer  d isp lay window may be 
"double-c l icked" on a s ignal  o f  in terest ,  and the 2975 
tunes the center  f requency to  the se lected s ignal .   
Th is  permi ts  easy and quick center ing of  the des i red 
s ignal .  

As shown in  the top screen, the mouse pointer  (whi te  
ar row) is  pos i t ioned over  the s ignal  o f  in terest  a t  
102.1 MHz.  When the le f t  mouse button is  double-
c l icked, the Spectrum Analyzer  re- tunes to  th is  
pos i t ion of  102.1 MHz, as shown in  the lower  screen. 

 

Signal at 
102.1 MHz 

Doubl
ecl ick 

Re-tuned to 
102.1 MHz 
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SINAD METER 
 

The SINAD  Meter  is  used for  making audio qual i ty  measurements on analog receivers and a l lows 
measurement of  a  receiver ’s  sensi t iv i ty .   The audio qual i ty  is  measured as a rat io  of   
(S ignal  + Noise)  /  Noise.  

The SINAD Meter  funct ion a l lows se lect ion of  the 
input s ignal  source.   The Scope and Dis tor t ion Meter  
inputs  are automat ica l ly  updated to  match any 
change to  the input f ie ld  that  is  made. 

 

FIELD DEFINITIONS 

 

SOURCE INPUT 

DEMOD 

Al lows the demodulated audio f rom the 2975’s  
Receiver  to  be routed to  the SINAD Meter  input.  

MIC (Dynamic or  Electret)  

A l lows the MIC input to  be routed to  the SINAD 
Meter  input.   Th is  input se lect ion has greater  
sensi t iv i ty  than other  inputs  and is  bet ter  su i ted 
for  very low audio levels .  

AUD BAL 

Al lows the input to  the SINAD Meter  to  be 600 Ω  
ba lanced input.  

AUDIO 

Al lows the input to  the SINAD Meter  to  be an 
unbalanced input.  

RANGE 

Selects  the SINAD Meter  range (20,  60 or  AR [Auto-Range])  for  the bar  graph d isp lay.   When in  
Auto-Range, the SINAD Meter  automat ica l ly  se lects  the appropr ia te  range for  the bar  graph 
d isp lay.  

NOTE: The range se lect ion is  for  d isp lay purposes only  and has no ef fect  on the reading 
accuracy.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured level  exceeds the High L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  Low l imi t  is  exceeded. 
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AVERAGE  

A l lows the ind icated SINAD Meter  reading to  be the average of  a  speci f ied number of  readings.   
Sett ing th is  va lue to  one (1)  turns averaging OFF. 

C WEIGHT 

The C-Weight f ie ld  turns the C-Weight Bandpass Fi l ter  ON or  OFF as requi red.   The C-Weight 
Fi l ter  is  speci f ied by many Radio Manufacturers for  SINAD measurement.  

RF GEN LEVEL 

Al lows the Generator  RF Level  to  be adjusted wi th in  
the “zoomed” SINAD Meter .   The Generator  Level  
range is  the same as the Generator  screen for  the 
par t icu lar  por t  (T/R or  GEN) se lected. 

ADVANCED 

This  window a l lows customizat ion of  how the SINAD 
is  measured.  The defaul t  va lues are correct  for  most 
condi t ions.  

WINDOWING 

Selects  the type of  window appl ied to  the data 
before comput ing the FFT.  KAISER is  the defaul t  
and is  recommended; however ,  NONE may be 
se lected for  specia l  condi t ions.  

NOISE LOW FREQ 

This  is  the lowest f requency that  is  considered 
when comput ing the SINAD.  Any s ignals  be low 
th is  f requency are ignored. This  can be used to  
e l iminate CTCSS and DCS s ignals  f rom being 
considered. 

NOISE HIGH FREQ  

This  is  the h ighest f requency that  is  considered 
when comput ing the SINAD. 

SIGNAL LOW FREQUENCY 

This  is  the lowest f requency that  is  considered s ignal ,  ra ther  than noise.  

SIGNAL HIGH FREQUENCY 

This  is  the h ighest f requency that  is  considered s ignal ,  ra ther  than noise.  

EXAMPLE: 

User would l ike to  measure the SINAD of a  channel  us ing a 2 kHz tone, in  the presence of  
a  107 Hz PL tone and a 6 kHz superv isor  audio tone. 

 To e l iminate the 107 Hz PL, set  the Noise low frequency above the PL 
frequency ≤  150 Hz. 

 To e l iminate the 6 kHz SAT, set  the Noise h igh f requency below the SAT 
frequency ≤  5  kHz. 

 Set the Signal  low and Signal  h igh to  1900 and 2100 Hz, respect ive ly ,  to  
se lect  the 2 kHz s ignal .  

RESTORE DEFAULTS 

Restores the SINAD meter  to  the proper  va lue to  measure a 1 kHz tone. 
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DISTORTION METER 
 

The Dis tor t ion Meter  is  used for  making audio qual i ty  measurements on analog receivers and 
a l lows measurement of  a  receiver ’s  sensi t iv i ty .   The audio qual i ty  is  measured as a percentage 
where the RMS level  o f  the 1 kHz test  tone is  measured and compared to  the same s ignal  wi th  the 
1 kHz tone removed. 

The 2975 Dis tor t ion Meter  funct ion a l lows se lect ion 
of  the input s ignal  source.   The SINAD and Dis tor t ion 
Meter  inputs  are automat ica l ly  updated to  match any 
change made to  the input f ie ld .  

 

FIELD DEFINITIONS 

 

SOURCE INPUT 

DEMOD 

Al lows the demodulated audio f rom the 2975’s  
Receiver  to  be routed to  the Dis tor t ion Meter  
input.  

MIC (Dynamic or  Electret)  

A l lows the MIC input to  be routed to  the 
Dis tor t ion Meter  input.   Th is  input se lect ion has 
greater  sensi t iv i ty  than other  inputs  and is  bet ter  
su i ted for  very low audio levels .  

AUD BAL 

Al lows the input to  the Dis tor t ion Meter  to  be 
600 Ω  ba lanced input.  

AUDIO 

Al lows the input to  the Dis tor t ion Meter  to  be an 
unbalanced input.  

RANGE 

Selects  the Dis tor t ion Meter  range (5,  10,  20,  50,  100 or  AR [Auto-Range])  for  the bar  graph 
d isp lay.   When in  Auto-Range, the Dis tor t ion Meter  automat ica l ly  se lects  the appropr ia te  range for  
the bar  graph d isp lay.  

NOTE: The range se lect ion is  for  d isp lay purposes only  and has no ef fect  on the reading 
accuracy.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured level  exceeds the High L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains on the d isp lay.  
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LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  Low l imi t  is  exceeded. 

AVERAGE  

A l lows the ind icated Dis tor t ion Meter  reading to  be the average of  a  speci f ied number of  readings.   
Sett ing th is  va lue to  one (1)  turns averaging OFF. 

C WEIGHT 

The C-Weight f ie ld  turns the C-Weight Bandpass Fi l ter  ON or  OFF as requi red.   The C-Weight 
Fi l ter  is  speci f ied by many Radio Manufacturers for  Dis tor t ion measurement.  

ADVANCED 

This  window a l lows customizat ion of  how the SINAD is  
measured. The defaul t  va lues are correct  for  most 
condi t ions.  

WINDOWING 

Selects  the type of  window appl ied to  the data 
before comput ing the FFT.  KAISER is  the defaul t  
and is  recommended; however ,  NONE may be 
se lected for  specia l  condi t ions.  

NOISE LOW FREQ 

This  is  the lowest f requency that  wi l l  be 
considered when comput ing the SINAD.  Any 
s ignals  be low th is  f requency are ignored.  Th is  can 
be used to  e l iminate CTCSS and DCS s ignals  f rom 
being considered. 

NOISE HIGH FREQ  

This  is  the h ighest f requency that  is  considered 
when comput ing the SINAD. 

SIGNAL LOW FREQUENCY 

This  is  the lowest f requency that  is  considered 
s ignal ,  ra ther  than noise.  

SIGNAL HIGH FREQUENCY 

This  is  the h ighest f requency that  is  considered 
s ignal ,  ra ther  than noise.  

EXAMPLE: 

User would l ike to  measure the SINAD of a  channel  us ing a 2 kHz tone, in  the presence of  
a  107 Hz PL tone and a 6 kHz superv isor  audio tone. 

 To e l iminate the 107 Hz PL, set  the Noise low frequency above the PL 
frequency ≤  150 Hz. 

 To e l iminate the 6 kHz SAT, set  the Noise h igh f requency below the SAT 
frequency ≤  5  kHz. 

 Set the Signal  low and Signal  h igh to  1900 and 2100 Hz, respect ive ly ,  to  
se lect  the 2 kHz s ignal .  

RESTORE DEFAULTS 

Restores the SINAD meter  to  the proper  va lue to  measure a 1 kHz tone. 
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POWER METER 
 

The Power Meter  is  used to  measure RF power at  the T/R Por t .   The 2975 has a 50 Ω  power 
terminat ion pad wi th in  the uni t  that  susta ins RF transmi t ter  power of  50 W cont inuously .  

 

FIELD DEFINITIONS 

 

CABLE LOSS 

Enter ing a pos i t ive va lue compensates for  external  
cable loss,  a l lowing the Power Meter  to  re f lect  the 
amount of  power ( in  dB)  that  is  a t  the source output 
as opposed to  the end of  the cable.  

RANGE 

Selects  the Power Meter  range for  the bar  graph 
d isp lay:  

 Watts  Mode: 0 .1,  0 .2 ,  0 .5 ,  1 ,  2 ,  5 ,  10,  20,  50,   
  100, 200 or  AR (Auto-Range)  

 dBm Mode: 20,  30,  40 or  50 

When in  Auto-Range, the Power Meter  automat ica l ly  
se lects  the appropr ia te  range for  the bar  graph 
d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  Low l imi t  is  exceeded. 

METER UNITS 

Power can be d isp layed in  Watts or  dB. 

ZERO METER 

For accurate measurements,  the Power meter  must be zeroed wi th  no power appl ied.  
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RSSI METER 
 

The RSSI (Received Signal  Strength Ind icat ion)  Meter  is  usefu l  for  measur ing RF s ignals  at  the IF 
detector .   The RSSI Meter  is  a lso usefu l  fo r  moni tor ing of f -a i r  s ignals  us ing an antenna, or  for  
measur ing ampl i tude modulated (AM) t ransmi t ter  power.  

 

FIELD DEFINITIONS 

 

CABLE LOSS 

Enter ing a pos i t ive va lue compensates for  external  
cable loss,  a l lowing the RSSI Meter  to  ref lect  the 
amount of  power ( in  dB)  that  is  a t  the source output 
as opposed to  the end of  the cable.  

RANGE 

Selects  the RSSI Meter  range (+53, +10, -30 or  AR 
[Auto-Range])  for  the bar  graph d isp lay.   When in  
Auto-Range, the RSSI Meter  automat ica l ly  se lects  the 
appropr ia te  range for  the bar  graph d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes to  RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains 
on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  
Low l imi t  is  exceeded. 

METER UNITS 

Power is  d isp layed in  dBm.  When the RF Level  is  too low to  ver i fy  accuracy the Uni ts  change to  
dB ( re lat ive)  and the RSSI Meter  and Bar  changes f rom GREEN to YELLOW. 

CAL METER 

Cal ibrates the RSSI Meter  so accurate measurements can be obta ined.  CAL is  requi red when the 
CAL background changes to  YELLOW. 
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DEVIATION METER 
 

The Deviat ion Meter  is  used to  measure the modulat ion level  o f  f requency modulated (FM) 
systems.  The Deviat ion Meter  may a lso be used for  d i rect ly  connected t ransmit ters  (T/R Por t)  or  
o f f -a i r  s ignals  (ANT Por t) .  

FIELD DEFINITIONS 

 

RANGE 

Selects  the Deviat ion Meter  range (5,  10,  20,  50,  100 
or  AR [Auto-Range])  for  the bar  graph d isp lay.   When 
in  Auto-Range, the Deviat ion Meter  automat ica l ly  
se lects  the appropr ia te  range for  the bar  graph 
d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains 
on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  
Low l imi t  is  exceeded. 

AVERAGE 

Al lows the ind icated Deviat ion Meter  reading to  be the 
average of  a  speci f ied number of  readings.   Sett ing 
th is  va lue to  one (1)  turns averaging OFF. 

MONITOR SQUELCH 

The Moni tor  squelch button a l lows the receiver  squelch to  be turned ON  and OFF .   When the 
Moni tor  is  ON ,  the meter  shows a gray background to  ind icate the receiver  is  squelched.  When 
the Moni tor  is  OFF ,  the meter  cont inues to  ind icate readings as normal ,  even i f  no s ignal  is  
received. 

MODE 

The Mode select ion permi ts  PEAK  readings to  be d isp layed, AVERAGE  readings (RMS),  POS 
PEAK  (pos i t ive peaks)  and NEG PEAK  (negat ive peaks) .  
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AM MODULATION METER 
 

The AM Modulat ion Meter  is  used to  measure the modulat ion level  o f  ampl i tude modulated (AM) 
systems.  The AM Modulat ion Meter  may a lso be used for  d i rect ly  connected t ransmi t ters  (T/R 
Por t)  or  of f -a i r  s ignals  (ANT Port) .  

 

FIELD DEFINITIONS 

 

RANGE 

Selects  the AM Modulat ion Meter  range (5,  10,  20,  
50,  100 or  AR [Auto-Range])  for  the bar  graph 
d isp lay.   When in  Auto-Range, the Deviat ion Meter  
automat ica l ly  se lects  the appropr ia te  range for  the 
bar  graph d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains 
on the d isp lay.   

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High 
or  Low l imi t  is  exceeded. 

AVERAGE 

Al lows the ind icated Deviat ion Meter  reading to  be 
the average of  a  speci f ied number of  readings.   
Sett ing th is  va lue to  one (1)  turns averaging OFF. 

MONITOR SQUELCH 

The Moni tor  squelch button a l lows the receiver  squelch to  be turned ON  and OFF .   When the 
Moni tor  is  ON ,  the meter  shows a gray background to  ind icate the receiver  is  squelched.  When 
the Moni tor  is  OFF ,  the meter  cont inues to  ind icate readings as normal ,  even i f  no s ignal  is  
received. 

MODE 

The Mode select ion permi ts  PEAK  readings to  be d isp layed, AVERAGE  readings (RMS),  POS 
PEAK  (pos i t ive peaks)  and NEG PEAK  (negat ive peaks) .  
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DIGITAL (AC/DC) VOLTMETER 
 

The Dig i ta l  Vol tmeter  is  used to  measure AC and DC vol tages wi th  se lectable loads.   For  audio 
system measurements,  the AC Vol tmeter  prov ides dBm uni ts .  

The Dig i ta l  Vol tmeter  is  accessed at  the DVM ( Input)  Por t  on the 2975 Front Panel .  

 

FIELD DEFINITIONS 

 

MEASURE TYPE 

Select  AC or  DC (Vol ts) .  

RANGE 

Selects  the Dig i ta l  Vol tmeter  range for  the bar  graph 
d isp lay:  

 Vol ts  Mode: 0 .4,  1 ,  2 ,  4 ,  10,  20,  40,  100 
   or  AR (Auto-Range)  

 dBm Mode: -8 ,  12,  32,  40 or   
AR (Auto-Range)  

When in  Auto-Range, the Dig i ta l  Vol tmeter  
automat ica l ly  se lects  the appropr ia te  range for  the 
bar  graph d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the  
Bar  Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains 
on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  Low l imi t  is  exceeded. 

METER UNITS 

Signal  leve ls  can be d isp layed in  Vol ts  or  dB when the Dig i ta l  Vol tmeter  is  set  to  AC Mode. 

S ignal  leve ls  can be d isp layed in  Vol ts  on ly  when the Dig i ta l  Vol tmeter  is  set  to  DC Mode. 

AVERAGING 

Al lows the ind icated Dig i ta l  Vol tmeter  reading to  be the average of  a  speci f ied number of  
readings.   Sett ing th is  va lue to  one (1)  turns averaging OFF. 
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REFERENCE MODE 

When reference mode is  se lected,  the current  va lue of  the DVM reading is  recorded for  compar ing 
a l l  subsequent readings.  

Example:  

User would l ike to  record how many vo l ts  a  bat tery  drops when the t ransmi t ter  is  keyed. 

 Wi th  the t ransmi t ter  un-keyed, se lect  REFERENCE mode. 

 Key t ransmi t ter .   The DVM di rect ly  reads the drop in  vo l ts .  

 Return the DVM to normal  mode. 

METER LOAD 

Select  150 (Ω ) ,  600 (Ω ) ,  1  M (Ω )  or  User .   Select ing “User”  ind icates the Meter  Load is  wi th in  the 
Uni t  Under  Test  ( i .e . ,  600 Ω ) .  

USER LOAD 

Set f rom 1 to  999.  (Avai lab le on ly  when Load Type is  set  to  User .)   The entered va lue is  used to  
ca lcu late dBm into the speci f ied Load va lue.   The USER LOAD sett ing does not use the load wi th in  
the 2975, but  uses the impedance of  the UUT. 
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MOD FIDELITY METER 
 

The Mod Fidel i ty  Meter  is  used to  measure the modulat ion accuracy of  APCO-25 Compl iant  (P25)  
Radios.   The C4FM measurement is  a  complex process involv ing demodulat ion of  the C4FM 
waveform over  a speci f ied number of  symbols,  and analyz ing the resul ts  by compar ing the resul ts  
to  the " ideal "  waveform.  The uni ts  for  the C4FM Meter  is  percentage error  as compared to  the 
ideal  waveform. 

The Mod Fidel i ty  Meter  may a lso be used for  d i rect ly  connected t ransmi t ters  (T/R Por t)  or  o f f -a i r  
s ignals  (ANT Port) .  

 

FIELD DEFINITIONS 

RANGE 

Selects  the Mod Fidel t iy  Meter  range (2,  5 ,  10,  20,  50 
or  AR [Auto-Range])  for  the bar  graph d isp lay.   When 
in  Auto-Range, the Mod Fidel i ty  Meter  automat ica l ly  
se lects  the appropr ia te  range for  the bar  graph 
d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains 
on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  
Low l imi t  is  exceeded. 

AVERAGE 

Al lows the ind icated Mod Fidel i ty  Meter  reading to  be 
the average of  a  speci f ied number of  symbols.   200 is  
the min imum. 

SYMBOL FREQ ERROR 

Since a C4FM s ignal  is  constant ly  modulated,  and a lmost never  at  the nominal  carr ier  f requency,  i t  
is  necessary to  take that  modulat ion in to  account when try ing to  measure the f requency error  o f  a  
s ignal .   Th is  f ie ld  shows the f requency error  o f  the carr ier  tak ing in to  account the modulat ion of  
the s ignal .  

SYMBOL DEVIATION 

Since the dev iat ion of  a  C4FM s ignal  depends upon the data modulat ing the s ignal ,  i t  is  necessary 
to  take that  data in to  account to  obta in  an accurate reading of  the modulat ion of  the s ignal .   Th is  
f ie ld  shows the dev iat ion of  the C4FM s ignal  a t  symbol  t ime, tak ing in to  account the data 
modulat ing the s ignal .   The nominal  va lue for  a  C4FM s ignal  is  1800 Hz. 
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AF COUNTER 
 

The AF Counter  is  used to  measure demodulated audio f requencies,  or  audio f requencies input to  
the 2975 through one of  the audio input  paths (MIC or AUDIO I /O).  

 

FIELD DEFINITIONS 

 

SOURCE INPUT 

DEMOD 

Al lows the demodulated audio f rom the 2975’s  
Receiver  to  be routed to  the AF Counter  input.  

MIC (Dynamic or  Electret)  

A l lows the MIC input to  be routed to  the  
AF Counter  input.   Th is  input se lect ion has 
greater  sensi t iv i ty  than other  inputs  and is   
bet ter  su i ted for  very low audio levels .  

AUD BAL 

Al lows the input to  the AF Counter  to  be 600 Ω  
ba lanced input.  

AUDIO 

Al lows the input to  the AF Counter  to  be an 
unbalanced input.  

RANGE 

Selects  the AF Counter  range (200, 500, 1K, 2K, 5K, 
10K, 20K or  AR [Auto-Range])  for  the bar  graph 
d isp lay.   When in  Auto-Range, the AF Counter  
automat ica l ly  se lects  the appropr ia te  range for  the 
bar  graph d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains on the d isp lay.  

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  Low l imi t  is  exceeded. 

RESOLUTION 

Al lows the AF Counter  to  be set  to  1.0 or  0 .1 (Hz) .  
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RF ERROR METER 
 

The RF Error  Meter  is  used to  measure the d i f ference between the RF Receiver  f requency va lue 
and the actual  f requency as received on the T/R or  ANT Por t .  

The range of  the RF Error  Meter  is  d i rect ly  re la ted to  the IF bandwidth se lected.   The range is  
approx imate ly  ±1/2 the se lected IF bandwidth ( i .e . ,  the 200 kHz IF bandwidth can measure 
approx imate ly  ±100 kHz RF error) .   When the received s ignal  is  too low or  is  out  o f  range, the Bar  
Graph appears YELLOW. 

 

FIELD DEFINITIONS 

 

RANGE 

Selects  the RF Error  Meter  range (100, 200, 500, 
1000, 5000, 10k,  20k,  50K, 100K or  AR  
[Auto-Range])  for  the bar  graph d isp lay.   When in  
Auto-Range, the RF Error  Meter  automat ica l ly  
se lects  the appropr ia te  range for  the bar  graph 
d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured 
level  exceeds the High L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured 
level  drops below the Low L imi t  set t ing,  the Bar  
Graph changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains 
on the d isp lay.   

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High 
or  Low l imi t  is  exceeded. 

RESOLUTION 

Al lows the RF Error  Meter  to  be set  to  1.0 or  0 .1 (Hz) .   

RF RCV FREQ 

Al lows the RF Receiver  to  be set  to  the des i red f requency. 
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BER METER 
 

The BER Meter  measures Bi t  Error  Rate of  P25 systems 
by t ransmi t t ing a pat tern to  a rad io under  test ,  and 
moni tor ing a source for  the echoed pattern.   Any 
var iances detected on a b i t -by-b i t  compar ison are logged 
as errors  and repor ted,  e i ther by percent or  ppm (par ts  
per  mi l l ion) .  

 

FIELD DEFINITIONS 

 

RANGE 

Selects  the BER Meter  range for  the bar  graph d isp lay.   
When in  Auto-Range, the BER Meter  automat ica l ly  
se lects  the appropr ia te  range for  the bar  graph d isp lay.  

HIGH LIMIT 

Al lows set t ing of  a  High l imi t .   When the measured level  
exceeds the High L imi t  set t ing,  the Bar  Graph changes 
f rom GREEN to RED. 

LOW LIMIT 

Al lows set t ing of  a  Low l imi t .   When the measured level  
drops below the Low L imi t  set t ing,  the Bar  Graph 
changes f rom GREEN to BLUE. 

PEAK HOLD 

With Peak Hold enabled, the h ighest reading remains on 
the d isp lay.   

LIMIT ALARM 

When enabled, an audib le  a larm sounds i f  the High or  
Low l imi t  is  exceeded. 

FRAME SAMPLES 

This sets the number of  f rames to  measure before updat ing the meter .   Larger  numbers s low down 
the meter  updates.  

SAMPLE TIME 

This  d isp lays the length of  t ime that  data is  sampled  -  i t  is  a  funct ion of  the f rame samples,  and 
the length of  a  f rame. 

TEST PATTERN 

This  se lects  the pattern against  which the incoming data is  tested.  Th is  is  automat ica l ly  set  to  
match the Generator  b i t  pat tern,  and turns YELLOW i f  the current ly  se lected test  pat tern does not 
match the Generator  pat tern.  

RESET TOTALS 

Resets the accumulated error  va lues to  0.  
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PATTERN SOURCE 

Selects  the source of  the data to  be tested.  Source opt ions are the demodulated RF, or  
(opt ional ly)  the f ront  panel  UUT connector .  

RF GEN LEVEL 

This  f ie ld  funct ions the same as the level  f ie ld  in  the Generator  t i le .   I t  a l lows the generator  leve l  
to  be reduced from the BER meter  when conduct ing RX BER test ing.  

BITS 

This  f ie ld  d isp lays the number of  b i ts  over  which the accumulated BER is  ca lcu lated.   The f ie ld  
may be reset us ing the Reset Tota ls  but ton.  

ERR BITS 

This  f ie ld  d isp lays the number of  b i ts  which were received in  er ror .   The f ie ld  may be reset us ing 
the Reset Tota ls  but ton.  

FRAMES 

This f ie ld  d isp lays the number of  received f rames over  which the accumulated FER is  ca lcu lated.   
The f ie ld  may be reset us ing the Reset Tota ls  but ton.  

ERR FRAMES 

This f ie ld  d isp lays the number of  f rames received that  conta ined at  least  1  b i t  er ror .   The f ie ld  may 
be reset us ing the Reset Tota ls  but ton.  

FRAME ERROR RATE 

This  f ie ld  d isp lays the percentage of  f rames which conta ined errors .   The f ie ld  may be reset us ing 
the Reset Tota ls  but ton.  
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METER PANEL 

 

The Meter  Panel  is  avai lab le in  the Generator ,  
Receiver  and Duplex screens.  Th is  feature a l lows a 
group of  meter  va lues to  be d isp layed in  a s ing le 
panel .  

Any of  the meters can be expanded to  a l low 
adjustment to  the ind iv idual  meter  parameters.   To 
expand a meter ,  pos i t ion the cursor  to  the meter  label  
and press the [ENTER]  Key.   To c lose the window, 
press the [RETURN]  Key.   Th is  feature is  usefu l  to  
maximize the in format ion content o f  a  s ing le screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

In  the Receive screen, the Scope, Spectrum 
Analyzer ,  Meter  Panel  and a Bar  Graph Meter  can a l l  
be d isp layed s imul taneously .  

 

 

 

 

 

 

Rece ive  Screen w i th  Meter  Pane l  Enab led 
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SECTION 3 - OPTIONAL FEATURES 

3-1 

3-1 OPTIONAL FUNCTIONS AND FEATURES 

CHECKING FOR INSTALLED OPTIONS 

 

The 2975 opt ion contro l  system permi ts  the addi t ion 
of  new software opt ions and for  check ing the s tatus 
of  the insta l led opt ions.  

An opt ion may be insta l led at  the factory  or  by the 
customer.  

To check which opt ions are insta l led in  the 2975, 
se lect  the VERSION  screen [MODE] ,  [7] ,  [3] )  and 
then press the Instal led Options  Sof t  Key to  
access to  the Instal led Options  screen. 

 

 

 

 

The Instal led Options  screen shows the 2975 
ser ia l  number and the opt ions that  are insta l led.   

I f  an opt ion Status is  shown as ENABLED or  
LEASED ,  the opt ions are correct ly  set  up and ready 
to  use. 

I f  an opt ion is  NOT l is ted,  or  is  shown as 
DISABLED,  or  has EXPIRED ,  then the opt ion needs 
to  be insta l led in  order  to  funct ion.  

To insta l l  an opt ion that  has been del ivered f rom 
Aerof lex,  proceed to  the next  sect ion,  “ INSTALLING 
2975 OPTIONS.”  

 

 

I f  an opt ion s tatus shows BAD_CLOCK ,  th is  
ind icates the in ternal  c lock /  ca lendar  has been 
modi f ied by more than ±24 hours.   I f  BAD_CLOCK  
s ta tus is  repor ted,  the 2975 may only  use 
ENABLED  (purchased)  opt ions and cannot use 
LEASED  opt ions.   The 2975 must be returned to  
Aerof lex Customer Serv ice to  be reset.  

 

The "Try Before You Buy "  o f fer  for  the 2975 uses 
LEASED  opt ions,  so take care not  to  change the 
date in  the 2975 by more than 24 hours,  e i ther  
before  or  after  the opt ion is  insta l led.  

To purchase an opt ion for  the 2975, contact  
in format ion is  shown in  APPENDIX B .  
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INSTALLING 2975 OPTIONS 

I f  you have received an opt ion f rom Aerof lex,  the opt ion needs to  be insta l led in  the 2975 before 
the opt ion is  access ib le .  

I f  the opt ion is  a l ready insta l led,  you may sk ip th is  sect ion.  

The 2975 Opt ion Fi le  ( “options.new” )  is  d is tr ibuted by Aerof lex v ia  emai l ,  f loppy d isk or  CD-ROM. 

The Opt ion Fi le  ( “options.new” )  must be p laced onto a b lank,  formatted f loppy d isk ( i f  received by 
emai l  or  CD-ROM) for  insta l la t ion in to  the 2975.  Use a PC to copy the f i le  onto a b lank f loppy 
d isk.  

The Opt ion Fi le  ( “options.new” )  is  2975 ser ia l  number speci f ic ,  so label  the d isk ( i f  not  a l ready 
labeled)  for  the par t icu lar  9-d ig i t  ser ia l  number  for  which the d isk is  made and KEEP THE DISK IN 
A SAFE PLACE .  

 

OPTION INSTALLATION: 

Power ON the 2975. 

Af ter  the 2975 has booted, press [MODE],  [7 ]  and 
[4 ]  to  d isp lay the RELOAD screen. 

Inser t  the Opt ion f loppy d isk for  th is  2975 (ser ia l  
number speci f ic )  in to  the f loppy dr ive.  

Press the CHECK FLOPPY Sof t  Key.  

The f loppy d isk is  accessed and the INSTALL 
OPTION FILE Soft  Key appears.   Press the 
INSTALL OPTION FILE Soft  Key. 

When the red warn ing screen appears,  press the 
START INSTALL Sof t  Key.  

When insta l la t ion is  completed and the 2975 has 
been rebooted, go to  the VERSION screen 
( [MODE],  [7 ]  and [3 ])  to  ver i fy  the Opt ion is   
insta l led.   Press the INSTALLED OPTIONS  
Sof t  Key to  ver i fy  the Opt ion is  ENABLED. 

 

Insta l la t ion of  an Opt ion is  on ly  requi red once -  i t  is  not  requi red to  be re insta l led each t ime the 
system is  upgraded wi th  new software.  
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3-2 DESCRIPTION OF OPTIONS 

SMARTNET™/ SMARTZONE™ TESTING (2975OPT3) 

The 2975 SmartNet™ /SmartZone™  opt ion prov ides test  features for  SmartNet™ /SmartZone™  
rad ios and systems. 

Inc luded wi th in  the SmartNet™ /SmartZone™  opt ion 
is :  

 the abi l i ty  to  emulate a repeater  s ta t ion 
operat ion (not  locked to a speci f ic  " test  
sequence" for  the radio) ;  

 the abi l i ty  to  “ f ind”  and moni tor  a  
SmartNet™ /SmartZone™  contro l  channel  
and then “ fo l low”  the channel ,  the group or  
the ind iv idual  un i t ;  

 the abi l i ty  to  per form fu l l  analog (FM) 
parametr ic  tests  and d ig i ta l  P25 mode 
tests;  

 800 MHz, 800 MHz Spl in ter  and VHF /UHF 
frequency band se lect ion;  

 Channel  des ignat ion and frequency set t ings for  each band. 

 

P25 TRUNKING (2975OPT4) 

The 2975 P25 Trunking Opt ion prov ides powerfu l  test  features for  these radios and systems. 

Inc luded wi th in  the P25 Trunk ing Opt ion is :  

 the abi l i ty  to  emulate a P25 repeater  
s tat ion;  

 the abi l i ty  to  per form mobi le- in i t ia ted ca l l  
funct ion;  

 the abi l i ty  to  per form RF and modulat ion 
parametr ic  tests  on the uni t  under  test  
(UUT).  

The 2975 P25 Trunking Opt ion does not test  a l l  o f  the 
contro l  channel  messages; however  i t  does ver i fy  a  
number of  major  in teract ions between the RFSS and 
the SU.  These are protocol  messages in  which the 
mobi le  ( the SU) is  ver i f ied to  correct ly  respond to  
commands from the 2975 ( the RFSS).  

The 2975 P25 Trunking Opt ion emulates some of  the protocol  (OSPs) of  the RFSS.  The 2975 
responds to  ISPs the mobi le  sends in  order  to  get  the mobi le  onto a t ra f f ic  channel  for  parametr ic  
test ing.  

Whi le  operat ing on the t ra f f ic  channel ,  the 2975 mainta ins communicat ion wi th  the mobi le  through 
P25 speci f ied Logica l  L ink Data Uni ts  (LDUs).   These data uni ts  carry  both vo ice and data 
in format ion dur ing the t ra f f ic  channel  sess ion.  

In  addi t ion to  mainta in ing the t ra f f ic  channel  sess ion,  the 2975 s imul taneously  prov ides the 
capabi l i ty  to  ver i fy  the parametr ic  per formance of  the mobi le ,  inc lud ing f requency,  power and 
modulat ion.  

Refer  to  the P25 Trunking Manual  (1002-4202-3P0)  for  deta i ls  about us ing the P25 Trunking 
Opt ion.  
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CONTROL CHANNEL LOGGER (2975OPT6) 

The 2975 Contro l  Channel  Logger  Opt ion prov ides 
the capabi l i ty  to  moni tor  and log P25 contro l  channel  
Outbound Signal ing Packets (OSPs),  Inbound 
Signal ing Packets ( ISPs)  and L ink Contro l  Octets 
(LCOs).  

The logging funct ion is  in i t ia ted by se lect ing the 
START  but ton on the P25 Logger  t i le .   The P25 
Logger  permi ts  capture of  contro l  channel  in format ion 
to  the des ignated f i le .   The captured data may be 
inspected us ing the VIEW LOG button on the P25 
Logger  Ti le .  

Refer  to  “Using the 2975 to  Per form Contro l  Channel  
Logging”  (Aerof lex Appl icat ion Note,  46891/917)  for  
deta i ls  on us ing the Contro l  Channel  Logger .  

 

FIELD DEFINITIONS 

 

START /  STOP 

This toggle but ton STARTS /  STOPS logging of  P25 
data.  

RAW SYMBOLS 

This toggle but ton ENABLES /  DISABLES logging raw 
symbols.   Raw Symbols  may be s imul taneously  
enabled wi th  any of  the contro l  channels .  

OCTETS /  MESSAGES 

Enabl ing e i ther  o f  these toggle but tons a l lows P25 
data to  be captured and logged.  User  may 
s imul taneously  enable Octets  and Messages  for  one 
type of  contro l  channel ,  however  th is  feature does 
not a l low users to  s imul taneously  enable octets 
and/or  message logging for  var ious contro l  channel  
groups.  For  example,  a  user  can not s imul taneously  
enable Log Trunked Contro l  Channel  OSP 
Octets/Message  and Log Convent ional  P25 LCO 
Octets/Messages  in  any combinat ion.  

FILE NAME 

This  f ie ld  d isp lays the f i le  name used to  save the P25 
data.   User  may edi t  th is  f ie ld  to  speci fy  f i le  name. 

VIEW LOG 

Select ing VIEW LOG  opens a screen which opens the P25 Logging View d ia log box.   The P25 
Logging View d ia log box d isp lays the current  logged P25 data.  

APPEND /  OVERWRITE 

This  toggle but ton d isp lays the mode used to  save P25 data to  the f i le .  
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SMARTNET™ /SMARTZONE™  900 MHZ (2975OPT8) 

The SmartNet™ /SmartZone™  Opt ion bui lds upon the  
SmartNet™ /SmartZone™  Test ing opt ion (2975OPT3) 
by extending the f requency band coverage to  the new 
900 MHz frequency band. 

The SmartNet™ /SmartZone™  Test ing opt ion must be 
insta l led for  the SmartNet™ /SmartZone™  900 MHz 
opt ion to  operate.  

Th is  opt ion prov ides channel  des ignat ion and 
frequency set t ings for  the 900 band.  The SN/SZ 
Contro l  Channel  t i le  ( to  the r ight)  shows the 
se lect ions added for  900 .  

The operat ion for  the SN/SZ Trunking is  the same as 
800 MHz band operat ion wi th  the except ion of  
channel  to  f requency. 

Refer  to  the SmartNet™ /SmartNet™  Opt ion Manual  
(1002-4201-3P0) for  deta i ls  about us ing the  
SmartNet™ /SmartZone™  Trunk ing Opt ion.  
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AUTO TEST (2975OPT9) 

The Auto Test  Opt ion adds the abi l i ty  to  def ine,  
recal l  and run tests  for  convent ional  two-way radios 
and P25 Phase I  non- trunked radios.   Th is  capabi l i ty  
makes repeatabi l i ty  o f  the radio test  process easy,  
insur ing the same tests  are per formed the same way 
a l l  o f  the t ime, p lus the test  resul ts  can be pr in ted,  
reducing documentat ion t ime. 

The Auto Test is  an Appl icat ion access ib le  under  the 
Apps se lect ion on the Main Funct ion Select  Menu. 

 

The f i rs t  example screen is  the TEST INFORMATION  
screen.  Th is  a l lows entry  for  var ious genera l  
in format ion f ie lds,  such as date,  t ime, name and 
radio in format ion p lus comments.  

New select ion types may be added us ing the sof t  
keys (ADD /  DELETE RADIO ,  ADD /  DELETE TEST )  
or  a  CONNECT DIAGRAM  may be selected for  
d isp lay to  show how to in terconnect the 2975, the 
UUT and any other  accessory equipment.  

Once th is  screen is  complete,  press the CONTINUE  
Soft  Key for  the next  screen. 

 

 

 

 

The TEST SELECTION  screen a l lows se lect ion and 
conf igurat ion for  var ious types of  test  types,  such as 
Receiver  or  Transmit ter  tests  for  Analog (FM /  AM) 
and Dig i ta l  systems.  The box at  the le f t  o f  each l ine 
i tem shows i f  the i tem is  se lected ( red)  or  not  
se lected (gray) .   The MDC-1200 test  is  a  Power /  
Frequency test .   

In  the example screen, the Analog Receiver  Test  is  
se lected and a l l  o ther  i tems are not  se lected. 

Press ing the CONFIG  but ton to  the r ight  o f  a  l ine i tem 
selects  the setup screen for  that  par t icu lar  test .  

 

 

The example Analog Receiver  Test  conf igurat ion 
screen ( to  the r ight)  shows the severa l  f ie lds that  
may be set  for  per forming Receiver  tests ,  inc lud ing 
f requency and channel ,  modulat ion and measurement 
pass /  fa i l  l imi ts .  

Once th is  screen is  set  as desi red,  press the 
RETURN  Sof t  Key to  re turn to  the TEST SELECTION  
screen. 
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Press the CONTINUE  Soft  Key on the TEST 
SELECTION  screen to  d isp lay the TEST RESULTS  
screen.  Th is  screen a l lows the tests  to  be s tar ted /  
s topped (us ing the Soft  Key) ,  resul ts  v iewed on-
screen or  pr in ted and set t ings to  be saved and 
recal led to  and from in ternal  s torage. 
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AES (2975OPT10) 

The AES Opt ion adds the Advanced Encrypt ion 
System algor i thm to the 2975.  Th is  encrypt ion 
system prov ides addi t ional  capabi l i ty  to  customers 
needing to  ver i fy  operat ion of  rad ios whi le  in  secure 
mode. 

The AES encrypt ion mode is  se lected on the 
DOWNLINK  t i le  under  the encrypt ion button.   
Select ions for  CLEAR ,  DES  and AES  are avai lab le.   
The corresponding a lgor i thm ID (ALGID) is  d isp layed 
as wel l  (CLEAR  is  80 ,  DES  is  81  and AES  is  84 ) .  

The decrypt ion mode is  a lso d isp layed wi th in  the 
UPLINK  data window.  Th is  decrypted in format ion is  
shown in  two p laces:  the HEADER  sect ion and in  the 
ES DATA  (Encrypt ion Sync)  sect ion,  s ince the 
HEADER  data may be sent e i ther  encrypted or  non-
encrypted. 

The a lgor i thm ID (ALGID )  is  d isp layed to  ind icate the 
par t icu lar  decrypt ion mode (CLEAR  is  80 ,  DES  is  81  
and AES  is  84 ) .  

The AES ALGID  may be se lected,  but  no encrypt ion 
of  data occurs unless the AES opt ion is  insta l led.   
The data is  t ransmi t ted as CLEAR  (not  encrypted) .  

Refer  to  “Using the 2975 for  Advanced Pro ject  25 
Keyloading Capabi l i t ies and AES/DES Encrypt ion”  
(Aerof lex Appl icat ion Note,  46891/926)  for  deta i ls  on 
us ing the Advanced Encrypt ion System. 

 

 

 

 

 

LSM /  P25 PHASE I I  (2975OPT11) 

The LSM /  P25 Phase I I  Opt ion adds CQPSK 
(compat ib le  quadrature phase-shi f t  key ing)  
modulat ion and demodulat ion capabi l i ty  to  the 2975. 

As shown in  the screen ( to  the r ight) ,  the Receiver  
DEMOD  type adds the P25 P2  and P25LSM  
se lect ions.  

P25 P2  uses a 6.25 kHz IF bandwidth and the 
P25LSM  uses a 12.5 kHz IF bandwidth.   Both P25 P2  
and P25LSM  demodulate the P25 CQPSK waveforms 
in  the respect ive IF bandwidths.  

The Generator  MOD TYPE  a lso adds P25 P2 and  P25 
LSM select ions.  

The P25 P2  modulat ion type generates a P25 CQPSK 
waveform, wi th  the data as speci f ied in  the PATTERN  
se lect ion f ie ld .   Th is  MOD TYPE  se lect ion is  a lso used  
for  P25 LSM appl icat ions.  
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KVL KEYLOADER (2975OPT12) AND 

KVL ASN (2975OPT20) 

The KVL Keyloader  Opt ion adds the abi l i ty  to  enter  
encrypt ion keys in to  the 2975 for  DES and AES. 

Encrypt ion keys may be loaded manual ly  us ing e i ther  
the f ront  panel  or  external  keypad, or  the Pro ject  25 
Key Fi l l  Device (KFD) in ter face protocol  ( for  
2975OPT12).   Opt ional ly ,  the 2975OPT20 KVL ASN 
Mode prov ides the abi l i ty  to  load keys us ing the ASN 
mode of  operat ion found in  KVL-3000 and o lder  
model  key loaders f rom Motoro la.  

 

Automatic Loading 

The p ic ture shows the connect ion to  the KVL-3000 
Plus™  dev ice.   The KVL Keyloader  opt ion inc ludes a 
cable for  in terconnect ing the 2975 Test Connector  to  
the KVL-3000 Plus™ .  

The KVL-3000 Plus™  may be set  to  load keys as is  
done for  a  rad io,  but  instead the 2975 receives the 
key for  checking the radio in  secure mode.  Refer  to  
the KVL-3000 Plus™  User 's  Guide (68P81131E16-A)  
for  more in format ion about KVL device,  and for  
deta i ls  about how key loading is  per formed. 

Use the "ASTRO 25" mode of  operat ion on the KVL 
device wi th  the 2975.  KVL ASN Mode is  on ly  
suppor ted wi th  Opt ion 20. 

The screens ( to  the r ight)  show the se lect ion for  
AUTO LOAD from the KVL device.  

From the DOWNLINK DATA button,  se lect  LOAD 
KEYS, then select  AUTO LOAD. 

The prompt appears instruct ing the Key Fi l l  dev ice be 
connected to  the 2975.  Once th is  connect ion is  made 
and the KVL-3000 Plus™  is  act ivated,  the key(s)  are 
loaded in to  the 2975. 

Refer  to  “Using the 2975 for  Advanced Pro ject  25 
Keyloading Capabi l i t ies and AES/DES Encrypt ion”  
(Aerof lex Appl icat ion Note,  46891/926)  for  deta i ls  on 
us ing the Advanced Encrypt ion System. 
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Manual Loading 

I f  a  KVL device is  not  used, the key data may be entered 
and mainta ined us ing the 2975 in  MANUAL LOAD  mode. 

The screens ( to  the r ight)  show the se lect ion for  
MANUAL LOAD ,  located under  the DOWNLINK DATA  
but ton,  then LOAD KEYS .  

The P25 Logger  permi ts  capture of  contro l  channel  
in format ion to  the des ignated f i le .   The captured data 
may be inspected us ing the VIEW LOG  but ton.  

The MANUAL LOAD  funct ion provides the ab i l i ty  to  
enter  a l l  o f  the requi red and opt ional  f ie lds for  set t ing 
key in format ion,  as wel l  as s tore,  recal l  and delet ion of  
key in format ion s tored wi th in  the 2975. 

KEYID  is  the hexadecimal  number for  the key ident i f ier .  

ALGID  is  the encrypt ion method used, e i ther  DES or  
AES. 

FORMAT  is  the type of  encrypt ion key,  e i ther  KEK  (Key 
Encrypt ion Key)  or  TEK  (Traf f ic  Encrypt ion Key) .  

SIZE  is  the key length ( in  b i ts)  for  the se lected ALGID .  

SLN /  CKR i s  the Storage Locat ion Number /  Common 
Key Reference f ie ld  ( refer  to  Motoro la KVL Manual  for  
more in format ion) .   An entry  may be made in to  th is  f ie ld  
to  set  the SLN/CKR of the next  key to  be added to  the 
key set .  

NAME  is  an opt ional  f ie ld  for  a lphanumer ic  entry  for  the 
key name. 

KEY  is  the hexadecimal  entry  f ie ld  for  the key.   The DES  
key length is  64 b i ts  (8  bytes)  and the AES  key length is  
256 b i ts  (32 bytes) .  

ADD KEY  uses the entered in format ion and at tempts to  
add i t  to  the uni t  as a new key.   Dur ing th is  process the 
2975 per forms a va l idat ion procedure which generates 
the fo l lowing prompts i f  a  conf l ic t  is  detected: 

Dupl icate KeyID and AlgID 

The 2975 a l lows the user  to  se lect  a  key to  encrypt  
P25 tra f f ic  us ing only  a KeyID and AlgID.  To ensure 
that  the KeyID and AlgID se lect  a  un ique key,  the 
2975 does not a l low the user  to  enter  a  new key when another  s lo t  uses the same KeyID/AlgID 
combinat ions.   I f  a  user  enters a new key wi th  KeyID/AlgID’s  ident ica l  to  those being used by 
another  s lo t ,  a  prompt appears which requests the user  to  e i ther cancel  the ADD request,  or  
to  rep lace key in  the o ld  s lo t  wi th  a key in  the new s lo t .  

Dupl icate AlgID and SLN 

The 2975 only  a l lows one key ass ignment per  SLN/CKR s lot  for  a  speci f ic  encrypt ion 
a lgor i thm.  I f  a  user  a t tempts to  dupl icate a key ass ignment for  a  SLN/CKR for  a  speci f ic  
encrypt ion a lgor i thm, a prompt appears request ing user  ver i fy  that  the ex is t ing key in  that  s lo t  
is  to  be overwr i t ten.  

DELETE KEY  a t tempts to  de lete the key by searching for  the speci f ied KeyID and AlgID.  I f  a  
matching key is  found, a  prompt appears which requests user  to  ver i fy  the delete request.  
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ZEROIZE  but ton is  pressed to  wipe a l l  keys f rom the 2975.  Keys 
are deleted and overwr i t ten to  e l iminate the key data f rom a l l  
in ternal  s torage.  Th is  purges the keys f rom the 2975 for  secur i ty  
purposes (no key in format ion is  present wi th in  the 2975 af ter  
ZEROIZE ) .  

SAVE  but ton accesses the 2975 f i le  system to permi t  sav ing the 
key in format ion to  in ternal  s torage. 

RECALL  but ton accesses the 2975 f i le  system to permi t  restor ing 
the key in format ion f rom in ternal  s torage. 

DEFAULTS  but ton permi ts  restor ing the factory defaul t  key 
in format ion.  

DOWNLOAD  but ton t ransfers the key in format ion f rom the in ternal   
s torage system to the in ternal  DSP system for  use. 
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LSM ADVANCED /  P25-2 ADVANCED (2975OPT13)  

The LSM Advanced /  P25-2 Advanced Opt ion bui lds 
upon the basic  LSM /  P25 Phase I I  opt ion by 
adding powerfu l  measurement capabi l i t ies  for  I -Q 
( In-phase /  Quadrature)  conste l la t ion p lo t  and EVM 
(error  vector  magni tude)  measurement.   The LSM 
Advanced /  P25-2 Advanced opt ion requi res the 
LSM /  P25 Phase I I  opt ion (2975OPT11).  

Both the I -Q Plot  and the EVM data may be 
d isp layed, permi t t ing deta i led evaluat ion and 
test ing for  P25 waveforms. 

 

 

 

 

I f  unfami l iar  wi th  I -Q modulat ion,  or  to  rev iew some 
of  the deta i ls  regard ing I -Q modulat ion,  re fer  to  
“Advancing Wire less Test -  RF Datamate”  (Aerof lex 
Booklet ,  46891/883) .   Th is  booklet  conta ins usefu l  
in format ion about d ig i ta l  modulat ion,  RF 
measurements and genera l  communicat ions.   
Pages 14 to  22 (RF Datamate)  prov ide in format ion 
speci f ic  to  I -Q modulat ion and EVM measurements.  

 

 

 

 

 

CONST  (conste l la t ion)  but ton turns the dec is ion 
point  d isp lay ON  and OFF  ( the whi te  dots) .  

TRAJ  ( t ra jectory)  but ton turns the p lot  o f  the path,  
the I -Q s ignal  takes,  ON  and OFF  ( the red t race) .  

 

 

 

ZOOM  but ton enlarges the I -Q PLOT to fu l l  screen 
and d isp lays the associated EVM and the var ious 
components compr is ing the EVM measurement.  
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PERSISTENCE  accumulates conste l la t ion points  
unt i l  the feature is  turned OFF ,  permi t t ing an 
accumulat ion of  dec is ion points  over  t ime. 

Refer  to  “Using the 2975 for  Advanced Pro ject  25 
Phase I I  and LSM Analys is”  (Aerof lex Appl icat ion 
Note,  46891/919)  for  deta i ls  on us ing the LSM and 
P25 Phase I I  Advanced opt ion.  

 

 

 

 

 

 

 

 

P25 TRUNKING VHF/UHF/700 MHZ (2975OPT14)  

The P25 Trunking VHF/UHF/700MHz Opt ion bui lds 
upon the P25 Trunk ing Radio Test  opt ion 
(2975OPT4) by extending the f requency band 
coverage to  the new VHF, UHF and 700 MHz 
frequency bands. 

This  opt ions prov ides channel  des ignat ion and 
frequency set t ings for  each band.  The screen ( to  
the r ight)  shows the se lect ions added for  700  and 
UHF/VHF  for  the P25 Trunking t i le .  

The operat ion for  the P25 Trunking is  same as  
800 MHz band operat ion wi th  the except ion of  
channel  to  f requency a l locat ions for  each par t icu lar  
band. 

Refer  to  the P25 Trunking Opt ion Manual   
(1002-4202-3P0)  for  deta i ls  about us ing the P25 
Trunk ing Opt ion.  
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AUDIO ANALYZER OPTION (2975OPT15)  

The Audio Analyzer  Opt ion is  a  d isp lay of  the audio f requency band of  a  se lected input.   Th is  
d isp lay is  presented in  much the same manner as the RF Spectrum Analyzer .   Two major  
d i f ferences ex is t  between the Audio Analyzer  and the Spectrum Analyzer :  

 The frequency of  operat ion.  

 The audio analyzer  is  a  t ime sampled system and uses s ignal  process ing techniques to  
d isp lay the se lected input in  the f requency domain.  

The Audio Analyzer  is  access ib le  as a s tand-a lone instrument f rom the MODE select ,  or  as a 
component wi th in  a par t icu lar  screen, such as Funct ion Generator .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Audio Analyzer  permi ts  severa l  Opt ions to  be se lected.   Current se lect ions are:  

Live Trace  act ivates the Audio Analyzer  on the se lected Audio Input.  

Stored Trace  d isp lays the last  s tored t race, act ivated whenever  the STORE TRACE soft  key is  
pressed. 

Average  act ivates the Average entry  f ie ld  be low the grat icu le are to  permi t  entry  of  averaging 
number.   Average of  0 .0 is  same as LIVE, 0.1 is 1  of  10,  1 .0 is  HOLD trace mode (no update) .  

Upper Limit  /  Lower Limit  Traces  are used wi th  the Analog Simulcast  A l ign Opt ion (2975OPT16) 
that  are set  for  upper  and lower  bounds for  acceptable t race.  Refer  to  Analog Simulcast  A l ign 
Opt ion (2975OPT16) in  th is  manual  for  deta i ls  o f  the l imi t  t races.
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Configure Markers.   The Audio Analyzer  has 6 markers that  may be p laced on-screen to  permi t  
moni tor ing a s ing le point  leve l  or  f requency.   Each marker  may be set  to  ON or  OFF and a l igned 
hor izonta l ly  or  ver t ica l ly .  

Motorola Simulcast  is  an opt ion descr ibed in  para 2-30. 

FREQ /  START /  SPAN /  STOP.   The center  FREQuency, SPAN, START and STOP frequencies 
may be entered as desi red.   Af ter  the entry  of  any one of  these f ie lds,  the remain ing three f ie lds 
are updated to  correspond to  the entered va lue.  

EXAMPLE:  I f  the START is  at  10 Hz and STOP is  at  1000 Hz, then SPAN is  990 Hz and FREQ 
is  550 Hz.  I f  FREQ is  changed to  600 Hz, then START becomes 105 Hz, SPAN 
remains at  990 Hz and STOP becomes 1095 Hz.  The START and STOP FREQ soft  
keys permi t  access to  these f ie lds respect ive ly .  

INPUT.   The audio INPUT may be se lected as DEMOD, SQLCH (squelch-contro l led demod audio) ,  
MIC (dynamic or  e lectret) ,  AUDIO BALANCED input or  AUDIO unbalanced input.   The INPUT soft  
key permi ts  access to  the se lect ion input.  

REFERENCE LEVEL.   The top d isp lay l ine reference may be entered in  the range of  0 .0 to   
-80.0 dB.  The d isp layed trace is  re ferenced to  the peak leve l  o f  the input s ignal .  

STORE /  SAVE /  RECALL TRACE.   The TRACE soft  keys permi t  capture,  s torage and retr ieval  o f  
Audio Analyzer  waveforms.  The STORE key captures the current  t race to  memory.   Th is  t race may 
be v iewed i f  the Stored Trace ( I tem #2)  is  ON. 

TRIGGERING  o f  the d isp lay waveform may be se lected to  be OFF, or  CENTERed.  The CENTER is  
se lected whenever  a pulsed s ignal ,  such as SINC is  be ing observed, or  i f  look ing at  tone bursts .  

FREQ SCALE.   The hor izonta l  f requency ax is  (FREQ SCALE) may be changed between LINEAR, 
wi th 10 d iv is ions equal ly  spread between Star t  and Stop f requencies,  or  LOG, where each decade 
in  f requency is  spaced in  a logar i thmic fashion.  

UNIT/DIV.   The ver t ica l  leve l  ax is  may be changed so that  each d iv is ion is  10,  5 ,  2 ,  1 ,  0 .5 or   
0 .2 dB per  d iv is ion.  

TG CONFIG   The Audio Analyzer  suppor ts the use of  four  funct ion generators (FGEN1, FGEN2, 
MOD1 or  MOD2) as sources for  test ing a system’s f requency response.  The TG CONFIG  funct ion 
is  s imi lar  to  the Track ing Generator  o f  the RF Spectrum Analyzer .   When a funct ion generator  has 
been se lected on the Audio Analyzer  the TG CONFIG  key turns whi te ,  ind icat ing a funct ion 
generator  is  act ive.  

When act ivat ing funct ion generators some sett ings must be manual ly  conf igured: 

FGEN1 or  FGEN2.   The FGEN1 or  FGEN2 funct ion generators must be manual ly  
routed to  the appropr ia te  output por t  (Audio 1 or  Audio 2) .   The generator  leve l  
and the connect ion f rom the correct  audio por t  to  the uni t  under  test  must a lso be 
manual ly  conf igured.  Refer  to  para 2-10 for  in format ion on Audio Rout ing.  

MOD1 or MOD2.   RF Generator  modulat ion mode (AM or  FM),  RF Generator  RF 
level  and por t ,  and the modulat ion leve l  o f  the Modulator  must be manual ly  
conf igured when se lect ing MOD1 or  MOD2  funct ion generators.   

When enabled the funct ion generators  in i t ia l ly  defaul t  to  SINC mode and 
automat ica l ly  set  the correct  sample rate and omega to  prov ide a s ignal  which appears as a f la t  
l ine on the Audio Analyzer  screen.  When us ing the Audio Analyzer  funct ion generators no other  
s ignal  should be routed to  the UUT por t .  

Enabl ing the Audio Analyzer ’s  Track ing Generator  act ivates the CENTER tr igger ing mode.  
CENTER tr igger ing mode is  requi red for  Track ing Generator  Mode to  funct ion proper ly .  

NOTE :  The transformer used in  BALANCED Mode a l ters  the f requency response of  f requencies 
below 300 Hz.  To obta in  an accurate reading use UNBALANCED Mode when us ing the 
AUDIO 1 por t .  
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AUDIO SIMULCAST ALIGN OPTION (2975OPT16) 

The Audio Simulcast  A l ign Opt ion is  an addi t ion to  
the Audio Analyzer  Opt ion speci f ica l ly  des igned for  
setup and checkout o f  a  Simulcast  repeater  sub-
audib le  path.  

The Audio Simulcast  A l ign Opt ion uses Funct ion 
Generator  #1 (FGEN1) as the s t imulus source for  the 
audio system, and the Audio Analyzer  is  used to  
d isp lay the response of  the uni t  under  test  (UUT).  

The appl ied audio s ignal  is  a  SINC s ignal  that  is  
preset for  observ ing the response of  the sub-audib le  
band of  a  repeater  system.  The SINC waveform 
prov ides a pulsed output that  is  ideal  for  check ing 
f requency response over  a band. 

When the SINC output is  connected to  the audio input 
o f  a  t ransmi t ter ,  and the audio spectrum of  the 
corresponding system is  received and p lot ted,  the 
audio response of  the system is  d isp layed. 

The screen ( to  the r ight)  shows the Simulcast  Opt ion 
screen.  The trace shown is  the 2975 RF Generator  
FM modulated wi th  the SINC waveform, then 
connected to  the 2975 RF Receiver ,  wi th  FM 
demodulat ion and a 300 Hz low-pass f i l ter .   Th is  
t race is  the response of the receiver  and the 
receiver ’s  audio path.  

Press ing the TG CONFIG button shows the set t ings 
for  the UPPER and LOWER LIMITS,TRACK SRC and 
the SINC LEVEL and permi ts  ed i t ing for  each f ie ld .  

The GRAB TRACE button captures the most recent 
t race data and appl ies the UPPER and LOWER l imi t  
va lues to  the t race, producing a screen where the 
UPPER l imi t  is  shown wi th the GREEN trace,  the 
most recent t race shown in  WHITE and the LOWER 
l imi t  is  shown in  BLUE.  Th is is  usefu l  for  captur ing a 
reference trace AND using the t race as a mask to  
v iew the audio response.  The UNIT/DIV f ie ld  was 
changed to  5 dB to  make the waveform compar ison 
easier  to  see. 
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RX BER OPTION (2975OPT17) 

The Rx BER Opt ion bui lds upon 2975 BER meter  capabi l i t ies .   Th is  opt ion adds a Pattern Source 
for  external  d ig i ta l  input,  re fer red to  as Binary 19200 bps .  

Th is  external  input has the fo l lowing at t r ibutes:  

 Input is  the 2975 Front Panel  15 Pin D-Sub Test Por t :  

 P in 5 -  Ser ia l  Input 

 P in 7 -  Ground (Ear th ,  log ic  reference)  

 Input log ic  level  is  TTL (>2.4 V is  log ic  "1" and <0.8 V is  log ic  "0") .  

 Input data is  RS-232 sty le  ser ia l  format:  

 1  Star t  b i t ,  8  Data b i ts ,  1  Stop b i t ,  No 
Par i ty  and 19,200 b i ts  per  second 
rate.  

 8  Data b i ts  are arranged as 4 ( four)  
P25 symbols;  most s ign i f icant symbol  
sent f i rs t .  

 

 

 

 

 

 

LTR® TRUNKING OPTION (2975OPT18)  

The 2975 LTR®  Opt ion prov ides powerfu l  test  
features for  LTR®  rad ios and systems.  Th is  opt ion 
prov ides users wi th  the fo l lowing capabi l i t ies :  

 ab i l i ty  to  emulate repeater  s ta t ion 
operat ion;  

 ab i l i ty  to  emulate mobi le  rad io operat ion;  

 ab i l i ty  to  moni tor  a  LTR®  repeater  or  
rad io channel ;  

 ab i l i ty  to  per form parametr ic  tests  and 
measurements.  

Refer  to  the LTR Trunking Opt ion Manual  (1002-
4203-3P0)  for  deta i ls  about us ing the LTR Trunk ing 
Opt ion.  
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PASSPORT® OPTION (2975OPT19) 

The 2975 PassPort®  Opt ion prov ides powerfu l  test  
features for  Passpor t®  rad ios and systems.  Th is  
opt ion prov ides users wi th  the fo l lowing capabi l i t ies :  

 ab i l i ty  to  emulate repeater  s ta t ion 
operat ion;  

 ab i l i ty  to  emulate mobi le  rad io operat ion;  

 ab i l i ty  to  moni tor  a  PassPort®  repeater  or  
rad io channel ;  

 ab i l i ty  to  per form parametr ic  tests  and 
measurements.  

Refer  to  PassPort® Opt ion Manual  (1002-4204-3P0) 
and “Using the 2975 to  Test  PassPort® Radios”  
(Aerof lex Appl icat ion Note 46891/940)  for  deta i ls  
about us ing the PassPort® Opt ion.  
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SECONDARY CONTROL CHANNEL BROADCAST (SCCB) (OPTION 21)  

The SCCB feature a l lows users to  conf igure repeater  messages (SCCB and SCCB_EXP) to  def ine 
the parameters of  two secondary contro l  channels .   System Serv ice Class f ie lds for  each channel  
can be used to  contro l  message transmiss ion.  

Impl ic i t  message format t ransmi ts a l l  data to  the repeater  s imulator  as s ing le b lock messages.  
Th is  format is  des igned for  s imple networks operat ing on 700 Hz and 800 Hz bands where the 
repeater  can prov ide a min imum amount of  in format ion.   The rad io uses the prov ided in format ion 
to  imply  what the remain ing data should be. 

For  example,  s ince the 800 MHz band uses a s tandard -45 MHz transmi t  o f fset ,  the repeaters only  
need to  in form the rad io of  the receive f requency when i t  ass igns a vo ice channel .   Because the 
receive channel  has been ident i f ied,  the rad io can “ imply”  the t ransmi t  channel .   Impl ic i t  Mode 
Operat ion is  avai lab le  wi th  2975 Opt 21.  I f  the SCCB Opt ion (OPT21) is  enabled wi th  Expl ic i t  
Mode (OPT22) ,  the IFR 2975 wi l l  a lso suppor t  the SCCB Expl ic i t  mode of  operat ion.  

The SCCB f ie lds are v is ib le  on ly  when P25 Secondary Contro l  Channel  Broadcast Message Opt ion 
(OPT21) is  insta l led in  the 2975. 

 

FIELD DEFINITIONS 

 

SCCB TX 

SCCB Transmit  Channel ID 

This  f ie ld  d isp lays the Channel  ID f ie ld  of  the Tx 
Channel  in  SCCB packets.   The va lue se lects  
the channel  conf igurat ion associated wi th  the 
channel  number to  determine the Tx f requency.   
Fie ld  va lues range from 0 to  15.  

SCCB Transmit  Channel Number 

This  f ie ld  d isp lays the Channel  Number f ie ld  of  
the Tx Channel  in  SCCB packets.   The va lue 
sets the number of  channel  s lo ts  to  of fset  the 
Channel  ID f rom the se lected base frequency to  
ca lcu late the Tx Frequency.  Fie ld  va lues range 
from 0 to  4095. 

SCCB Tx Frequency 

This f ie ld  d isp lays the Tx Channel  f requency for  in format ion purposes only :  th is  f requency is  not  
t ransmi t ted.   Users set  the SCCB Tx f requency by enter ing a va lue in  th is  f ie ld .   The c losest  
corresponding channel  number is  d isp layed in  the Channel  Number f ie ld .   Changing th is  f ie ld  
does not a f fect  the Channel  ID set t ing.  

SVC CLASS 

This f ie ld  d isp lays the System Serv ice Class of  an SCCB channel .   Zero ind icates that  a  Channel  
is  inva l id ,  therefore a user  can enter  “0”  in  th is  f ie ld  to  b lock the t ransmiss ion of  SCCB 
message(s) .   F ie ld  va lues range from 0 to  255. 

Tx  Channe l  ID   

Tx  Channe l  
Number  

Tx  Frequency  
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IMPLICIT /  EXPLICIT 

The IMPLICIT /  EXPLICIT  but ton a l lows users to  access Impl ic i t  and Expl ic i t  message format data 
f ie lds accord ing to  the opt ions insta l led in  the 2975. 

In  IMPLICT mode the SCCB message is sent as long as at  least  one of  the serv ice c lass var iab les 
are va lues other  than zero.   No messages are sent when both channels  are zero.  

In  EXPLICIT mode the SCCB_EXP message is  only  sent for  channels  wi th  a System Serv ice Class 
f ie ld  other  than zero (zero ind icates the channel  is  d isabled) .   I f  both channels  are va lues other  
than zero SCCB_EXP messages are sent per iod ica l ly ,  a l ternat ing between channels .   I f  the SCCB 
Opt ion (OPT21)  is  enabled wi th  Expl ic i t  Mode (OPT22) ,  the IFR 2975 wi l l  a lso suppor t  the SCCB 
Expl ic i t  mode of  operat ion.  

Both IMPLICIT and EXPLICIT modes use main 
repeater  s imulat ion var iab les for  the MFID, RFSS ID 
and SITE ID.  Modi fy ing SCCB var iab les does NOT  
a f fect  s imi lar ly  named f ie lds on th is  or  o ther  2975 
screens. 

IMPLICIT MODE OPERATION 

To enable Impl ic i t  Mode, se lect  DOWNLINK DATA  
which opens the Downl ink Data conf igurat ion screen.  
Select  the  IMPLICIT  but ton,  and then c l ick  CLOSE  to  
re turn to  the P25 Trunking screen. 

Impl ic i t  Mode is  on ly  avai lab le when P25 Secondary 
Contro l  Channel  Broadcast Message Opt ion 
(2975OPT21) is  insta l led in  the 2975. 

 

 

EXPLICIT MODE OF OPERATION (2975OPT22) 

Expl ic i t  message format uses mul t ip le  b lock 
messages to  convey in format ion.   When the repeater  
ass igns a vo ice channel  i t  prov ides both receive and 
transmi t  channel  in format ion,  a l lowing the of fset  o f  
these channels  to  be arb i t rary .   P25 Expl ic i t  Mode 
Operat ion (2975OPT22) is  requi red for  th is  feature.  

To enable Expl ic i t  Mode, open DOWNLINK DATA  
screen.  Select  IMPLICIT  but ton at  bot tom of  screen 
to  open the Expl ic i t  message format screen.  Select  
EXPLICIT  but ton to  enable Expl ic i t  message mode, 
then se lect  CLOSE  but ton to  re turn to  P25 Trunking 
screen.  Expl ic i t  Mode is  now enabled. 

NOTE:  Expl ic i t  message format should be used for  
VHF /  UHF band for  rad ios which conform to 
the la test  P25 standards.  

TYPE1 /  TYPE2 

The feature is  on ly  used for  Expl ic i t  message 
formats.  

TYPE1 causes s ingle data b lock packets to be 
expanded by nul ls  (0) .   Th is  is  the defaul t  va lue.  

TYPE2 causes s ingle data b lock packets to be 
expanded by a s tandard “P25 Simple Terminator  Data 
Uni t ”  packets (TIA/EIA-102.BAAA, 8.2.3) ,  which is  
s imply an FS + NID. 
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P25 EXPLICIT UNIT TO UNIT AND PSTN EMULATION (OPTION 23)  

The IFR 2975 now opt ional ly  suppor ts Uni t  to  Uni t  and PSTN in terconnect ca l ls  in  the expl ic i t  
mode of  operat ion.   Th is  opt ional  feature enables user  to  establ ish Uni t  to  Uni t  and PSTN 
in terconnect ca l ls  wi th in  the Expl ic i t  Mode of  operat ion (2975OPT22).   Th is  feature a l lows users to  
ver i fy  that  a  rad io can generate and receive Uni t  to  Uni t  and PSTN cal ls .  

NOTE:   Th is  opt ion requi res Opt ion 22, Expl ic i t  Mode Operat ion.  

 

Fie ld  def in i t ions 

The fo l lowing f ie lds are only  v is ib le  when P25 Expl ic i t  Uni t  to  Uni t  and PSTN Emulat ion 
(2975OPT23) is  insta l led wi th  Expl ic i t  Mode Operat ion (2975OPT22) 

 

SRC ID 

This  f ie ld  d isp lays the Source ID used for  Uni t  to  Uni t   
Expl ic i t  messages.  The radio may compare th is  va lue to  
i ts  t ransmi t ted va lue for  some cal ls ,  therefore,  Auto Copy 
can automat ica l ly  copy the rad io data in to  th is  f ie ld  
dur ing ca l l  set  up.  

SRC ADDR 

This f ie ld  d isp lays the Source Address used by the 2975 
for  speci f ic  expl ic i t  messages (Group, Uni t  and Dia l ing) .   
The radio may compare th is  va lue to  i ts  t ransmi t ted va lue 
for  some cal ls ,  therefore,  Auto Copy can automat ica l ly  
copy rad io data in to  th is  f ie ld  dur ing ca l l  set  up.   I f  
exper t  contro l  is  des i red d isable Auto Copy. 

TGT ADDR 

This f ie ld  d isp lays the Target Address used for  Uni t  to  
Uni t  Expl ic i t  Messages.  The radio may compare th is  
va lue to  i ts  t ransmi t ted va lue for  some cal ls ,  therefore,  
Auto Copy can automat ica l ly  copy rad io data in to  th is  
f ie ld  dur ing ca l l  set  up.   I f  exper t  contro l  is  des i red 
d isable Auto Copy .  

TIMER 

This  f ie ld  d isp lays the Cal l  T imer  used for  te lephone Expl ic i t  messages.  TIMER speci f ies the t ime 
( in  100 ms in terva ls)  a l located for  the ca l l .   A va lue of  zero ind icates that  the in format ion is  not  
be ing prov ided. 

PHONE NUM 

This  f ie ld  ind icates the phone number used for  te lephone Expl ic i t  messages.  Th is  f ie ld  a l lows 
users to  set  a  phone number to  t ransmi t  to  the rad io when a s imulated DIALing message request is  
in i t ia ted.  
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P25 EXPLICIT ADJACENT STATUS BROADCAST CHANNEL MESSAGE (OPTION 24)  

This  opt ional  feature prov ides users wi th  the abi l i ty  to  conf igure repeater  contro l  channel  
messages.  These var iab les are used to  def ine the parameters of  an adjacent repeater  s i te .   
Modi f icat ion of  the Adjacent S i te  var iab les does NOT  a f fect  s imi lar ly  named var iab les on th is  or  
o ther  user  screens.  These var iab les are used to  def ine the parameters of  an adjacent repeater  
s i te .   The adjacent s i te  t ransmiss ions are NOT  s imulated.  

NOTE:   Th is  opt ion requi res Opt ion 22, Expl ic i t  Mode Operat ion.  

 

Fie ld  def in i t ions 

Adjacent Repeater  S i te  Conf igurat ion f ie lds are only  v is ib le  when P25 Expl ic i t  Adjacent Status 
Broadcast Channel  Message (2975OPT24) is  insta l led wi th  Expl ic i t  Mode Operat ion (2975OPT22).  

 

MFID 

This  f ie ld  d isp lays the Manufacturer  Ident i f ier  sent out  on 
adjacent s i te  packets.  

RFSS ID 

This f ie ld  d isp lays the RF Sub-system ID sent out  on 
adjacent s i te  packets.  

SYS ID 

This f ie ld  d isp lays the System ID sent out  on the adjacent 
s i te  packets.  

SITE ID 

This  f ie ld  d isp lays the Si te  ID sent out  on the adjacent s i te  
packets.  

LRA 

This  f ie ld  d isp lays the Local  Regis tra t ion Area sent out  on 
the adjacent s i te  packets.  

SVC CLASS 

This f ie ld  d isp lays the Serv ice Class sent out  on the adjacent s i te  packets.  

C 

This  f ie ld  d isp lays the “C”  b i t  sent out  on the adjacent s i te  packets.   Set th is  f ie ld  to  1 i f  the 
adjacent s i te  is  adver t is ing a convent ional  channel .  

F 

This  f ie ld  d isp lays the “F”  b i t  sent out  on the adjacent s i te  packets.   Set th is  f ie ld  to  1 to  s t imulate 
a s i te  fa i lure on the adjacent s i te .  

V 

This  f ie ld  d isp lays the “V”  b i t  sent out  on the adjacent s i te  packets.   Set th is  f ie ld  to  1 i f  a l l  
ad jacent s i te  message data is  va l id .  

A 

This  f ie ld  d isp lays the “A”  b i t  sent out  on the adjacent s i te  packets.   Set th is  f ie ld  to  1 i f  the 
adjacent s i te  has a va l id ,  act ive RFSS network connect ion.  
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ChanTx 

Adjacent Site Tx Channel ID 

This  f ie ld  d isp lays va lue used for  the Channel  ID f ie ld  of  
the Tx Channel  in  ad jacent s i te  packets.   The va lue 
se lects  the channel  conf igurat ion associated wi th  the 
channel  number to  determine the Tx f requency.   Values 
range from 0 to  15.  

Adjacent Site Tx Channel Number 

This  f ie ld  d isp lays the Channel  Number f ie ld  of  the Tx 
Channel  in  ad jacent s i te  packets.   The va lue sets the 
number of  channel  s lo ts  to  of fset  the Channel  ID f rom the 
se lected base frequency to  ca lcu late the Tx Frequency.  
Fie ld  va lues range from 0 to  4095. 

Adjacent Site Tx Frequency 

This  f ie ld  d isp lays the Tx Channel  f requency of  the 
adjacent s i te  for  in format ion purposes only :  th is  
f requency is  not  t ransmi t ted.   I f  the channel  conf igurat ion 
set t ings of  the adjacent channel  is  ident ica l  to  those of  
the repeater  s imulator  the user  can enter  a  va lue in  th is  
f ie ld  to  set  the adjacent s i te  t ransmi t  f requency.   The 
c losest  corresponding contro l  channel  number is  
d isp layed in  the channel  number f ie ld .   Changing th is  
f ie ld  does not a f fect  the Channel  ID set t ing.   I f  the 
channel  conf igurat ion set t ings for  the adjacent s i te  and 
the repeater  s imulator  are not  ident ica l  set t ing the 
f requency wi l l  not  se lect  a  correct  channel  number 
because the channel  computat ion is  based upon the 
repeater  s imulator ’s  conf igurat ion.  

ChanRx 

Adjacent Site Rx Channel ID 

This  f ie ld  d isp lays va lue used for  the Channel  ID f ie ld  of  the Rx Channel  in  ad jacent s i te  
packets.   The va lue se lects  the channel  conf igurat ion associated wi th  the channel  number to  
determine the Tx f requency.   Fie ld  va lues range from 0 to  15.  

Adjacent Site Rx Channel Number 

This  f ie ld  d isp lays the Channel  Number f ie ld  of  the Rx Channel  in  ad jacent s i te  packets.   The 
va lue sets the number of  channel  s lo ts  to  of fset  f rom the base frequency se lected by the Channel  
ID.  The determined frequency is  on ly  va l id  i f  the adjacent s i te  uses the same conf igurat ion 
set t ings as the Repeater  S imulator .   I f  ad jacent s i te  set t ings d i f fer  f rom Repeater  Simulator  
set t ings d isregard the computed f requency because i t  is  not  par t  o f  the in format ion t ransmi t ted in  
the adjacent s i te  packet.   F ie ld  va lues range from 0 to  4095. 

Adjacent Site Rx Frequency 

This f ie ld  d isp lays the Rx Channel  f requency of  the adjacent s i te  for  in format ion purposes only :  
th is  f requency is  not  t ransmi t ted.   I f  the channel  conf igurat ion set t ings of  the adjacent channel  is  
ident ica l  to  those of  the repeater  s imulator  the user  can enter  a  va lue in  th is  f ie ld  to  set  the 
adjacent s i te  receive f requency.   The c losest  corresponding contro l  channel  number is  d isp layed 
in  the channel  number f ie ld .   Changing th is  f ie ld  does not a f fect  the Channel  ID set t ing.   I f  the 
channel  conf igurat ion set t ings for  the adjacent s i te  and the repeater  s imulator  are not  ident ica l  
set t ing the f requency wi l l  not  se lect  a  correct  channel  number because the channel  computat ion 
is  based upon the repeater  s imulator ’s  conf igurat ion.  

Tx  Channe l  ID   

Tx  Channe l  
Number  

Tx  Frequency  
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SECTION 4 - APPLICATIONS 

4-1 

DIGITAL TRANSMITTER TESTING 
 

 

 

 

 

 

 

Equipment Needed 

2975 

Interconnect 

Establ ish the cable in terconnect shown above. 

Configure the Radio 

1. Set the Radio to  the des i red test  channel  f requency. 

2 .  Conf igure the Radio for  P25 mode of  operat ion.  

Configure the 2975 

1. Select  the Receiver  (Tx Test)  screen 
[MODE] [2] .  

2 .  Enter  the 2975 Receive f requency to  
match that  o f  the Radio channel  se lected. 

3 .  Select  INPUT PORT  to  T/R .  

4 .  Set ATTEN  to  20 dB .  

5 .  Set DEMOD  to  “P25.”  

6 .  Set IF BANDWIDTH  to  12.5 kHz. 

7 .  Turn 2975 Signal  Generator  Output OFF .  

8 .  Enable the Modulat ion Meter ,  Power 
Meter ,  RF Error  Meter  and P25 Upl ink 
Data f rom the opt ion t i le .  
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DIGITAL TRANSMITTER TESTING 
(cont) 

 

9 .  Expand Power Meter  and set  to  AR  (Autorange) .   “ZERO” 
Power Meter  i f  necessary.   Press RETURN.  Ver i fy  that  
Cable Loss is  0 .   I f  cable loss is  ant ic ipated, expand Power 
Meter  and enter  cable loss factor .  

10.  Set RF Error  Meter  to  AR  (Autorange) .  

11.  Set the Modulat ion Meter  to  AR  (Autorange) .   

12.  Key the t ransmi t ter .  

 Review Power reading.  

 Review Frequency Error  reading. 

 Ver i fy  Modulat ion Fide l i ty  is  <5%. 

13. Record NAC ,  TGID  and SID  readings f rom 2975 Upl ink Data 
t i le  for  use in  Dig i ta l  Receiver  Test ing.  

14.  Unkey the t ransmi t ter .   
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DIGITAL TRANSMITTER TESTING 
(cont) 

 
Proper  P25 transmi t ter  operat ion can a lso be 
observed by the UPLINK  DATA  screen.  
Posi t ion the cursor  to  the UPLINK  DATA  
f ie ld  and press the [ENTER ]  key to  expand 
the window.  Th is  window decodes the 
s ignal ing in format ion e lements of  the P25 
s ignal .   Most o f  the decoded va lues remain 
unchanged wi th  on ly  a few except ions.  The 
DATA UNIT ID  f ie ld  toggles va lues at  a  
constant ra te.   A h igh b i t  er ror  ra te is  
ind icated i f  the va lue t rans i t ion t imes are 
unequal  or  the updates hes i ta te.   The 
STATUS SYM  f ie ld  is  another  ind icat ion that  
there may be t ransmi t  b i t  er rors .   I t  should 
remain constant a t  a l l  t imes dur ing a 
t ransmiss ion.  
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DIGITAL TRANSMITTER TESTING 
(cont) 

 

For  more deta i led parametr ic  d iagnost ics,  the 2975 
can be conf igured to  d isp lay the Spectrum Analyzer  
and Scope. 

 

To Enable the Spectrum Analyzer  and Scope 
d isp lays,  press the [SHIFT ]  [MODE ]  Keys to  select  
the opt ions menu, turn OFF the P25 Upl ink and P25 
Downl ink opt ions and turn ON the Scope and 
Spectrum Analyzer  opt ions.   Press [RETURN ]  Key to  
accept opt ions.  

 

 

 

 

The Spectrum analyzer  can be used to  condi t ion the 
input s ignal  to  ensure that  the leve l  be ing received 
is  not  too h igh or  low.  To do th is ,  pos i t ion the 
cursor  to  the ANLZ  f ie ld  and press the [ENTER ]  key 
to  expand the Analyzer  screen.  Posi t ion the cursor  
to  the REF LEVEL  f ie ld  and adjust  the leve l  unt i l  the 
peak of  the t ransmi t ter  s ignal  is  a t  the top of  the 
analyzer  d isp lay.  

Wi th  the s ignal  pos i t ioned to  the top,  the Frequency 
and SPAN may be adjusted to  v iew harmonic  
content,  spectra l  pur i ty  and spur ious emiss ions.  
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DIGITAL TRANSMITTER TESTING 
(cont) 

 

The Scope can be conf igured to  v iew the 
demodulated audio f rom the IMBE  VOCODER  in  the 
2975.  To conf igure the scope input,  pos i t ion the 
cursor  to  the SCOPE  label  and press the [ENTER ]  
key to  expand the fu l l  scope screen.  Press the 
[SHIFT ]  [MODE ]  keys to  open the Scope Opt ions 
menu and se lect  DEMOD  as the des i red se lect ion by 
press ing the [6 ]  key.   The demodulated audio is  
d isp layed on the scope.  I f  the rad io is  conf igured to  
encode a 1011 tone, a  s ine wave would be v iewed 
on the scope d isp lay.  

 

NOTE:  The Scope ,  MOD FIDELITY  meter  and 
UPLINK DATA  screen are only  operat ional  
when a va l id  P25 s ignal  can be synchronized 
and decoded.  I f  these funct ions cannot 
decode the P25 s ignal ,  the P25 receiver  is  
not  ab le to  decode the s ignal  e i ther  and i t  is  
an ind icat ion that  the t ransmi t ter  is  
mal funct ion ing in  the d ig i ta l  P25 mode. 
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DIGITAL RECEIVER TESTING 
 

 

 

 

 

 

 

Equipment Needed 

2975 

Interconnect 

Establ ish the cable in terconnect shown above. 

Configure the Radio 

1. Set the Radio to  the des i red test  channel  f requency. 

2 .  Conf igure the Radio for  P25 mode of  operat ion wi thout encrypt ion.   

Configure the 2975 

1. Select  the Generate screen [MODE ]  [1 ] .  

2 .  Set the 2975 Generator  Frequency to  match that  o f  the rad io channel .  

3 .  Set the RF Output leve l  to  -47.0 dBm (1000 µV).  

4 .  Set the RF Output to  ON .  

5 .  Select  MOD TYPE  “P25.”  

6 .  Select  OUTPUT PORT  to  T/R .  

7 .  Set PATTERN  to  1011 .  

8 .  Open the Generator  (Rx Test)  Opt ions 
menu and enable P25 Downlink Data .   
Turn a l l  o ther  opt ions of f .  
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DIGITAL RECEIVER TESTING 
(cont) 

 

9 .  Conf igure the DOWNLINK DATA f ie lds for  
TGID ,  NAC  and SID  w i th  in format ion obta ined 
dur ing Dig i ta l  Transmi t ter  Test .  

10.  Set remain ing DOWNLINK DATA  f ie lds as 
fo l lows: 

ALGID: 80 (Clear)  
LCO :  00 (Group Voice Chan User)  
P :   0  
SF :  0  
MFID :  0  
EMG :  0  
STATUS :  0  (Unknown, Talk  Around)  

 

11.  The rad io should now be receiv ing the 1011 
tone from the 2975.  The rad io should produce 
a c lear  tone.  Adjust  the radio ’s  vo lume 
contro l  to  moni tor  the tone. 

12.  Change the 2975 Pattern Contro l  to  
CALIBRATION .   The rad io should now be 
producing an unstable tone.  

13.  Change the 2975 Pattern Contro l  to  SILENCE .   
The rad io should not  be producing a tone. 

14.  Change the 2975 Pattern Contro l  to  SPEECH .   
The rad io should be producing 3 phrases 
which are preprogrammed in to  the 2975. 

15.  Decrease the 2975 RF Level  contro l  unt i l  the 
phrases are no longer  complete ly  in te l l ig ib le .   
The usable sensi t iv i ty  o f  the rad io is  the 
min imum RF Level  a t  which a l l  the phrases 
can be understood. 

NOTE: This  test  method can be used wi th  the rad io operat ing in  i ts  current  conf igurat ion.   The 
rad io does not need to  be conf igured for  a  specia l  test  mode.  The STANDARD patterns 
have a forced conf igurat ion of  TGID = 1,  SID = 1 and NAC = 293.  To use th is  pat tern,  
the rad io must be conf igured to  accept these f ixed parameters.  
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ANALOG TRANSMITTER TESTING 
 

 

 

 

 

 

 

Equipment Needed 

2975 

MIC/Audio Adapter  (AC25007)  

Interconnect 

Establ ish the cable in terconnect shown above.  

Configure the Radio 

1. Set the Radio to  the des i red test  channel  f requency. 

2 .  Conf igure the Radio for  analog CW mode of  operat ion (No CTCSS or  DCS).  

Configure the 2975 

1. Select  Receiver  (TX Test)  [MODE] [2] .   

2 .  Enable the fo l lowing opt ion t i les :  

 Osci l loscope 
Spectrum Analyzer  
RF Error  Meter  
Power Meter  

3 .  Set the 2975 Receive FREQuency to  match 
the Radio t ransmi t  f requency. 

4.  Select  INPUT PORT T/R .  

5 .  Set  ATTEN to 20 dB .  

6 .  Set the 2975 Receive Frequency to  match the 
Radio f requency.  

8 .  Select  IF 12.5 kHz .  

9 .  Set  ATTEN to 20 dB .  

10.  Select  RF GEN  OFF .  
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ANALOG TRANSMITTER TESTING 
(cont) 

 
 

11.  Conf igure Osci l loscope as fo l lows: 

 Set  DEMOD  to  1kHz/div .   
Set Sweep to  500us .  

12.  Adjust  the squelch and vo lume contro l .  

 

 

 

 

 

 

13.  Zero the Power Meter  be c l ick ing the ZERO button  
on the POWER METER t i le(see example) .  

 

 

 

 

 

14.  Key the Radio and hold.  

 Review Power Reading. 

 Review Transmi t  Frequency Error  reading.  

15.  Select  User  Screen [MODE] [0] .   Se lect ing 
the User  Screen a l lows addi t ional  meters to  
be conf igured and d isp layed. 

16.  Conf igure 2975 to  enable the fo l lowing 
opt ion t i les :  

 Receiver  (Tx Test)  
AF Counter  
Modulat ion Meter  
Power Meter  
RF Error  Meter  
Funct ion Generators 
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ANALOG TRANSMITTER TESTING 
(cont) 

 

17.  Conf igure AF COUNTER  to  moni tor  DEMOD .  

 

 

 

 

 

 

 

18.  Select  AUDIO ROUTE and set  as fo l lows: 

 Turn Audio Out #1/FGEN1 ON .  
Set Output Level  BALAN x0.1  
Set DEMOD/Speaker  ON 
Turn a l l  o thers Audio Route funct ions OFF .  

19.  Close menu to  return to  Receiver  (Tx Test)  
screen. 

 

 

 

 

20.  Conf igure FGEN1as fo l lows: 

 Select  FGEN1 Tone  
Set  FREQ to 1000 Hz  
Set LVL to  .400 VPP 

21. Key the Radio and hold.  

 Speak or  whis t le  in to  Radio microphone and 
ver i fy  vo ice dev iat ion on osc i l loscope and 
deviat ion meter  does not exceed l imi ts  (5  kHz 
for  narrow band systems).   Deviat ion meter  
does not exceed l imi ts  (5  kHz for  narrow band 
systems).  

22.  Adjust  audio level  for  3 .0 kHz deviat ion on the 
Deviat ion Meter .  

 Measured d is tor t ion should be <10%. 

23. Unkey the Radio.  

 

NOTE:  Test  setup may be saved for  fu ture use v ia  2975 SAVE/RECALL funct ion (MODE, 7,  6) .  
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ANALOG RECEIVER TESTING 
 

 

 

 

 

 

 

 

Equipment Needed 

2975 

MIC/Audio Adapter  (AC25007)  

Interconnect 

Establ ish the cable in terconnect shown. 

Configure the Radio 

1. Set the Radio to  the des i red test  channel  
f requency. 

2 .  Enable Analog and carr ier  squelch mode 
of  operat ion.  

Configure the 2975 

1. Select  Generator  (RX Test)  [MODE] [1] .  

2. Enable the fo l lowing Options :  

 Osci l loscope 
SINAD Meter  
Distor t ion Meter  
DVM Meter  

3 .  Match the 2975 Generator  Frequency to  
the Radio.  

4 .  Set the RF Output Level  to  -47.0 dBm 
(1000 µV).  

5 .  Select  RF OUTPUT ON. 

5.  Select  MOD TYPE FM .  

6 .  Select  OUTPUT PORT T/R .  

7 .  Set M1  to  Tone  3.0 kHz  dev iat ion at   
1000 Hz  ra te .  

8 .  Set  the SINAD Meter  to  AUDIO BAL  input.  

9 .  Set the Osci l loscope for  AUDIO BAL  input.  
Sweep 500 usec 

10. Set  DVM to AC  
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ANALOG RECEIVER TESTING 
(cont) 

 

11.  Adjust  the Radio receiver  vo lume level  to  a leve l  equiva lent  
to  60% of the ra ted audio output.   

12.  Ver i fy  Audio DISTor t ion is  <10%. 

13. Lower RF Output LEVEL  unt i l  SINAD  Meter  ind icates 12 dB.  
To s teady SINAD reading increase the average sample rate 
as needed ( reference example to  the r ight) .  

 The resul t ing RF Output Level  reading is  the sensi t iv i ty  leve l  
o f  the Radio receiver .  
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MEASURING CABLE FAULT 
 

 

 

 

 

 

 

Equipment Needed 

2975 

Interconnect 

Establ ish the cable in terconnect shown above.  

Configure the 2975 

1. Select  the Spectrum Analyzer  screen [MODE] [6] .  

2 .  Turn the Track ing Generator  ON  [SHIFT] [MODE] [6]  ENTER .  

 

 

 

3 .  Establ ish Spectrum Analyzer  opt ion conf igurat ion as shown. 

4.  Select  FREQ 500 MHz .  

5 .  Select  SPAN 200 MHz .  

6 .  Select  COUPLING AUTO .  

7 .  Select  Spectrum Analyzer  
Reference Level  -10.0 dBm .  

8 .  Select  TG LVL -15.0 dBm .  

9 .  Select  TG OUTPUT GEN .  

10.  Select  INPUT ANT .  

11.  Adjust  the Track ing Generator  
Level  to  pos i t ion the ‘d ips ’  
(nu l ls)  c lose to  the center  
hor izonta l  gr id  l ines.  

12.  Adjust  the Center  Frequency to  
pos i t ion a ‘d ip ’  (nu l l )  c lose to  a 
ver t ica l  gr id  l ine.  
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MEASURING CABLE FAULT 
(cont) 

Display Interpretat ion 

13. Enable the Marker  funct ion [SHIFT] [MODE] [6]  and turn on Markers 1 and 2.   Set the 
Markers to  the d ips (nul ls)  o f  the d isp layed waveform. 

14.  Set the Cable Faul t  Meter  Marker  to  d isp lay f rom 1 to  2.  

NOTE:  The 2975 a l lows the user  to  se lect  a  predetermined ve loc i ty  factor  or  enter  a  known 
veloc i ty  factor  for  the cable under  test .   Select  or  enter  the appropr ia te  ve loc i ty  factor  
by se lect ing VF or  enter ing the va lue in  the box immediate ly  to  the r ight  o f  VF. 

15.  Use the fo l lowing formula to  determine the cable fau l t :  

 

 

 

 

16.  Toggle the f t /m but ton next  to the d is tance readout  f ie ld  to  d isp lay the cable faul t  in  feet  
( f t )  or  meters (m).  

NOTE:  The ve loc i ty  factor  for  RG-58 is  65.9% or  0.659. 

 

 

 

 
200 MHz 

20 MHz /  D iv .  

5.4  Div is ions 

x  

20 MHz per  d iv is ion =  
108 MHz 

492 *  Velocity Factor  

Delta Freq. in MHz 
= Cable Fault  
   Distance 
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MEASURING RETURN LOSS 
 

 

 

 

 

 

 

 

Equipment Needed 

2975 

VSWR/Return Loss Br idge (AC4105)  

Interconnect 

Establ ish the cable in terconnect shown above. 

Configure the 2975 

1. Select  the Spectrum Analyzer  screen [MODE] [6] .  

2 .  Turn the Track ing Generator  ON  [SHIFT] [MODE] [5]  ENTER .  

3.  Select  FREQ 160 MHz .  

4 .  Select  SPAN 10 MHz .  

5 .  Select  COUPLING AUTO .  

6 .  Select  Spectrum Analyzer  Reference Level  -10.0 dBm .  

7 .  Adjust  the Track ing Generator  level  contro l  for  
a  top l ine reference on the Spectrum Analyzer  
d isp lay.  
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MEASURING RETURN LOSS 
(cont) 

 

Setup 

1. Connect the Load connector  o f  the Return 
Loss Br idge to  the 160 MHz connector  o f  the 
Duplexer  Fi l ter .  

2 .  Connect 50 Ω  terminat ions to  the remain ing 
connectors on the Duplexer  Fi l ter .  

3 .  The resul t ing return loss for  the 160 MHz 
connector  o f  the Duplexer  Fi l ter  is  d isp layed 
in  dB.  In  th is  case, the ind icated Return Loss 
is  approx imate ly  40 dB down from the top l ine 
reference. 

 

 

TX RX 

VSWR / 
Return 
Loss 

Bridge 

Antenna  165 MHz  160 MHz  
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MEASURING FILTERS 
 

 

 

 

 

 

 

Equipment Needed 

2975 

BNC Barre l  Adapter  

Interconnect 

1. Connect an RF Cable to  the 2975 GEN Connector .  

2 .  Connect an RF Cable to  the 2975 ANT Connector .  

3 .  Using a BNC Barre l  Adapter ,  connect the two RF Cables together  to  form a loop.  Th is  
conf igures the 2975 to  zero out  the test  cables pr ior  to  making inser t ion loss 
measurements.  

Configure the 2975 

1. Select  the Spectrum Analyzer  screen [MODE] [6] .  

2 .  Turn the Track ing Generator  ON  [SHIFT] [MODE] [6] ,  ENTER .  

3.  Select  FREQ 160 MHz .  

4 .  Select  SPAN 10 MHz .  

5 .  Select  COUPLING AUTO .  

6 .  Select  Spectrum Analyzer  Reference Level  -10.0 dBm .  

7 .  Adjust  the Track ing Generator  leve l  contro l  for  a  top l ine reference 
on the Spectrum Analyzer  d isp lay.  
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MEASURING FILTERS 
(cont) 

 

The Track ing Generator  funct ion a l lows analys is  of :  

 F i l ter  Inser t ion Loss 

 Fi l ter  Notch Depth 

 Fi l ter  Pass Band 

 Fi l ter  Bandwidth  

The current  hookup and 2975 conf igurat ion is  as fo l lows: 

The track ing generator  (RF GEN OUT) is  connected to  the ANT Connector ,  therefore the output is  
looped back around to  the input.   Th is  is  done to  a l low the t rack ing generator  output leve l  to  be 
adjusted for  a  zero reference on the spectrum analyzer  d isp lay.   Th is  must be done to  accurate ly  
measure inser t ion loss.    

To do th is ,  pos i t ion the cursor  to  the TG Level  contro l  to  a l low access to  generator  funct ions.   
Press the ENTER  key and then use the knob to  ad just  the Track ing Generator  leve l  for  a  top l ine 
reference on the spectrum analyzer .  

NOTE:  The Track ing generator  level  may not ind icate 0 dBm and i t  is  not  necessary for  i t  to  be  
0 dBm. 

After  the reference level  has been establ ished, connect the Duplexer  Fi l ter  and evaluate the 
inser t ion loss through the pass band. 
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FILTER PASS BAND ADJUSTMENTS 
 

 

 

 

 

 

 

 

 

 

1 .  Connect the Duplexer  Fi l ter  Antenna  
por t  to  the 2975’s  AUX RF Output.   

2 .  Connect the Duplexer  Fi l ter  160 MHz por t   
to  the 2975’s  Antenna por t .  

3 .  Connect a  50Ω  Terminat ion to   
the remain ing por t .  

 

 

 

 

 

I f  the f i l ter  is  proper ly  a l igned, the screen to  the r ight  is  d isp layed.  The center  o f  the analyzer  is  
set  to  the pass band frequency and the RX a l ignment screws should be adjusted for  a  min imum 
inser t ion loss at  th is  f requency.   The marker  va lue ind icates the amount of  inser t ion loss at  th is  
f requency. 

NOTE:  The reference level  s tar ted at  -10 dBm, so 
the inser t ion loss in  th is  example is  -1 .29 
dB. 
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NOTCH FILTER ADJUSTMENTS 
 

 

 

 

 

 

 

 

 

 

To Measure the Notch Depth:  

 

Set the center  f requency to  165 MHz to  measure the 
notch depth.   The Reference level  must be adjusted 
to  -30 dBm or  lower  to  see the bottom of  the 
d isp layed trace. 

The f i l ter  may now be evaluated for  the re ject  band.  
Th is  image ind icates that  the f i l ter  has a notch depth 
of  71.97 dB because an in i t ia l  re ference trace set  
was set  wi th  a -10 dB ind icat ion.  
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P25 SELF CHECK 
 

The advanced features of  the 2975 can be demonstrated wi th  no external  dev ices.   To per form the 
Sel f -Check,  establ ish the fo l lowing setup: 

Configure the 2975 

1. Select  the Duplex screen [MODE] [3] .  

2 .  Conf igure the Duplex screen as shown wi th  on ly  
the P25 Upl ink Data and P25 Downl ink Data 
opt ions se lected. 

 

 

 

 

 

 

IMBE Vocoder 

The instrument should now be conf igured to  generate a P25 s ignal  encoded wi th  SPEECH Voice 
patterns.   Turn the vo lume up to  hear  the fo l lowing three vo ice patterns:  

 “These shoes were b lack and brown” 

 “They took the cross town bus”  

 “Don’ t  throw trash on the s treet”  

These messages are repeated cont inuously .   The messages when encoded and decoded ver i fy  
speci f ic  aspects of  the vocoder .   The fact  that  the messages can be c lear ly  heard serves as a test .  

The IMBE vocoder  found in  a P25 receiver  was designed to  pass vo ice in format ion.   The vocoder  
at tempts to  e l iminate constant sounds making i t  impossib le  to  per form receiver  qual i ty  
measurements wi th  a 1 kHz tone as done in  t rad i t ional  analog systems.  When test ing a receiver  
for  sensi t iv i ty ,  the SPEECH pattern should be used. 
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MOD FIDELITY FSK Error  Meter  

The 2975 of fers  a unique  advantage for  ver i fy ing the 4 level  FSK modulat ion scheme.  The 
Modulat ion Fide l i ty  Meter  measures dev iat ion of fsets  of  a  P25 s ignal  a t  speci f ic  t ime in terva ls  
synchronously  wi th  the decoded symbol  c lock.  

Whi le  the speech is  be ing encoded and decoded, the MOD FIDELITY meter  is  a lso measur ing the 
deviat ion accuracy of  the s ignal .   A s tandard dev iat ion meter  cannot measure the dev iat ion 
accurate ly .   The data must be decoded and measured synchronously  wi th  the symbol  c lock.   In  the 
event o f  a  h igh Bi t  Error  Rate,  the data cannot be synchronized and no ind icat ion is  d isp layed on 
the MOD FIDELITY Meter .   The 4 dev iat ion levels  associated wi th  C4FM are ±1.8 kHz and ±0.6 
kHz.  These 4 deviat ion leve ls are used to  represent the b i t  pat terns as shown in  the i l lustra t ion 
above ( r ight) .   Transmi t ters  should ind icate ≤10%.  Most systems would use pr imar i ly  one radio 
manufacturer .   A “Typica l ”  per formance standard should be determined by sampl ing the 
character is t ic  percentage error  ind icat ion of  a  group of  s imi lar  rad ios to  obta in a percentage error  
by which s imi lar  rad ios could be judged. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Actual 2975 Screen Deviat ion Levels Measured 

 

 

 

11
-1.8 -0.6 +1.8 +0.6 

00
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Uplink Data Window 

Notice the Upl ink Data window.  Th is  window is  decoding 
the P25 data s tream.  The in format ion d isp layed in  th is  
window is  decoded f rom the P25 transmi t ter  and a l lows 
the operator  to  see cer ta in  aspects of  the t ransmi t ters  
programming.  The emergency ca l l  feature of  a  rad io can 
be evaluated by moni tor ing the EMG  b i t  f ie ld  wi thout 
a larming the system wi th  an actual  emergency ca l l .   In  
th is  par t icu lar  instance, the window is  decoding the data 
f rom the 2975 s ignal  generator  as programmed by the 
DOWNLINK DATA window.  The UPLINK DATA window 
can be expanded to  show addi t ional  in format ion by 
p lac ing the cursor  on the UPLINK DATA label  and 
press ing the ENTER  key.  

NOTE: When test ing a P25 transceiver ,  f i rs t  key the 
rad io and note the decoded va lues for  TGID ,  
NAC  and SID  f ie lds in  the UPLINK DATA  
w indow.  Transfer  decoded in format ion in to  l ike 
f ie lds in  the DOWNLINK DATA  w indow to 
generate in to  the receiver  under  test .   These 
entr ies can be made in  a l l  PATTERN  
se lect ions except STANDARD, as th is  pat tern  
has the fo l lowing f ixed parameters:  TGID  =  1 ,   
SID  =  1  and NAC  =  293. 

Downlink Data Window 

This  window a l lows repeater  s imulat ion to  evaluate a receiver .   In format ion entered in to  th is  
window is  encoded and transmi t ted to  the receiver  under  test .  

MOD Type 

Ei ther  Encrypted or  Non-Encrypted P25 modulat ion can be se lected as the modulat ion type.  The 
Encrypted vers ion uses a s tandard test  key that  has been def ined in  the Standards for  P25. 
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Pattern Formats 

 

1011  -  A def ined b i t  pat tern,  which when decoded, sounds 
l ike the t rad i t ional  1  kHz (1011 Hz)  tone.  Th is  pat tern is  
normal ly  used to  per form BER tests  on a receiver .   Th is  
pat tern cannot be encrypted.  Th is  pat tern may have the 
NAC ,  TGID  and SID  modi f ied to  accommodate the system 
under  test .  

CALIBRATION  -  A def ined b i t  pat tern represent ing the 
1011 tone as above, but  wi th  a 5% BER added.  A P25 
receiver  should be able to  decode th is  pat tern successfu l ly  
wi th  a s trong receive RF level .   Th is  pat tern cannot be 
encrypted.  Th is  pat tern may have the NAC ,  TGID  and SID  
modi f ied to  accommodate the system under  test .  

SILENCE  -  A def ined b i t  pat tern,  which when decoded, 
produces no sound (s i lence)  on the receiver  audio.   Th is  
pat tern cannot be encrypted.  Th is  pat tern may have the 
NAC ,  TGID  and SID  modi f ied to  accommodate the system 
under  test .  

SPEECH  -  Embedded Speech patterns that  repeat the 
fo l lowing phrases: 

 “These shoes were b lack and brown” 

 “They took the cross town bus”  

 “Don’ t  throw trash on the s treet”  

The SPEECH is  used for  test ing repeater  sensi t iv i ty  
wi thout the use of  o ther  external  equipment.   Th is  pat tern 
may be encrypted.  Th is  pat tern may have the NAC ,  TGID  
and SID  modi f ied to  accommodate the system under  test .  

VOICE  -  In ternal  or  external  audio source for  modulat ing 
P25.  Inc ludes the fo l lowing audio sources:  

 M1 Funct ion Generator  ( in ternal )  
 M2 Funct ion Generator  ( in ternal )  
 MIC Input (external )  
 Audio In  (external )  

Th is  pat tern may be encrypted.  Th is  pat tern may have  
the NAC ,  TGID  and SID  modi f ied to  accommodate the  
system under test .  
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STANDARD  -  Pre-def ined patterns waveforms, as per  the TIA/EIA 102.CAAA-A P25 standard.   The 
fo l lowing STANDARD patterns may be se lected: 

 STD 1011 STD NOTRG STD CAL 
 STD LDU2TRG STD SILENCE STD 511 
 STD INTFRNC STD SYMRATE STD BUSY 
 STD LOWDEV STD IDL STD FIDPAT 
 STD LDU1TRG STD FIDSPECT 

Refer  to  the TIA/EIA 102.CAA for  deta i ls  for  each of  these standard patterns.   These patterns may 
be used to  s t imulate a P25 receiver  under  test  for  test  and analys is  purposes.  These patterns are 
f ixed format,  and cannot have the NAC ,  TGID  and SID  modi f ied to  accommodate the system under  
test .   TGID  =  1 ,  SID  =  1  and NAC  =  293 (per  the Standard) .  

 

STD 1011 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.6,  a)  

Standard Tone Test Pattern 

This test  pat tern produces a 1011 Hz tone at  the reference level  a t  the receiver  vocoder .   
Th is  pat tern has no b i t  er rors .  

STD CAL 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.6,  f )  

Cal ibrat ion Test Pattern 

This test  pat tern is  a  modi f ied vers ion of  the 1011 Hz tone as descr ibed in  STD 1011.  
The STD 1011 pattern is  modi f ied by inver t ing every 20th b i t ,  y ie ld ing 172 errors  out  o f  
3456 b i ts  (4 .977% BER).  

STD SILENCE 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.6,  b)  

Standard Si lence Test Pattern 

This test  pat tern produces audio s i lence (no sound)  at  the receiver  vocoder  output.  

STD INTFRNC 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.6,  c)  

Standard In ter ference Test Pattern 

This test  pat tern produces audio s i lence (no sound)  at  the receiver  vocoder  output and is  
ba lanced to  have approx imate ly  equal  pos i t ive and negat ive s ignal  dev iat ions.  

STD BUSY 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.6,  d)  

Standard Busy Test Pattern 

This test  pat tern prov ides channel  busy in format ion.  
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STD IDLE 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.6,  e)  

Standard Id le  Test  Pattern 

This test  pat tern prov ides channel  id le  in format ion.  

STD LDU1TRG 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.7,  a)  

Tr igger  On Star t  Of L ink Data Uni t  1  (LDU1) 

This test  pat tern prov ides a t r igger  at  the s tar t  o f  L ink Data Uni t  1  (LDU1).  

STD NOTRIG 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.7,  b)  

No Tr igger  

This test  pat tern prov ides no t r igger .  

STD LDU2TRG 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.3.7,  c)  

Tr igger  On Star t  Of L ink Data Uni t  2  (LDU2) 

This test  pat tern prov ides a t r igger  at  the s tar t  o f  L ink Data Uni t  2  (LDU2).  

STD 511 (V.52)  

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.4.3 

Standard Transmit ter  Test  Pattern 

The standard t ransmi t ter  test  pat tern is  a  cont inuously  repeat ing 511-b i t  b inary pseudo-
random bi t  sequence based upon ITU-T O-153, former ly  CCITT V.52. 

STD SYMRATE 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.4.4 

Standard Transmit ter  Symbol  Rate Pattern 

The standard t ransmi t ter  symbol  ra te pat tern is  a  cont inuously  repeat ing b i t  s t ream 
def ined as the fo l lowing pattern:  

01 01 11 11 01 01 11 11 … 

STD LOWDEV 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.4.5 

Standard Transmi t ter  Low Deviat ion Pattern 

The standard t ransmi t ter  low deviat ion pattern is  a  cont inuously  repeat ing b i t  s t ream 
def ined as the fo l lowing pattern:  

10 10 00 00 10 10 00 00 … 
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STD FIDPAT 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.4.6 

Standard Transmi t ter  C4FM Modulat ion Fidel i ty  Pattern 

The standard t ransmi t ter  C4FM modulat ion f ide l i ty  pat tern is  a  cont inuously  repeat ing b i t  
s t ream def ined as the fo l lowing 24-b i t  pat tern:  

01 01 11 00 00 01 10 01 11 10 11 11 … 

STD FIDSPECT 

Reference -  TIA/EIA 102.CAAA, Sect ion 1.3.4.7 

Standard Transmi t ter  C4FM Modulat ion Fidel i ty  Spectrum 

The standard t ransmi t ter  C4FM modulat ion f ide l i ty  spectrum is  the ideal  spectrum of  the 
baseband modulat ing s ignal  that  is  generated when the b i t  s t ream is  the s tandard 
t ransmi t ter  C4FM modulat ion f ide l i ty  pat tern (STD FIDPAT).  

The spectrum is  descr ibed by the magni tude and phase of  the spectra l  components at  
each speci f ied f requency def ined wi th in  TIA/EIA 102.CAAA, Sect ion 1.3.4.7.  
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Scope and Spectrum Analyzer 

A Scope and Spectrum Analyzer  can replace the Upl ink and Downl ink data screens for  d iagnost ic  
purposes.  To conf igure the screen in  th is manner  open the Opt ion Screen by press ing [SHIFT ]  
[MODE ] .   Deselect  the Upl ink and Downl ink screens [1 ]  and [2 ]  and se lect  the Scope and Analyzer  
[3 ]  and [4 ] .   Press the [RETURN ]  key or  se lect  “Accept Opt ions”  f rom the drop down menu. 

The spectrum analyzer  should d isp lay the received 
s ignal .   I f  test ing an actual  t ransmi t ter ,  i t  is  
poss ib le  to  ver i fy  that  the correct  channel  is  be ing 
used and that  suf f ic ient  s ignal  s trength is  avai lab le 
to  decode the s ignal  (>-70 dBm).  The Scope can 
d isp lay the recovered audio f rom the Vocoder .   To 
se lect  demodulated audio for  the scope d isp lay,  
zoom in on the scope and se lect  the DEMOD 
AUDIO  se lect ion f rom the Opt ion Screen by 
press ing [SHIFT ]  [MODE ]  [7 ]  and [RETURN ] .  

Demodulated audio for  FM systems can be v iewed 
in  a s imi lar  fashion f rom the Receive or  Duplex 
screens once the scope has been se lected and 
expanded. 

To expand the scope to  fu l l  screen, pos i t ion the 
cursor  to  the SCOPE label  and press the [ENTER]  
key on the keypad.  Th is  expands the scope to  fu l l  
screen mode as shown above.  From the Opt ions 
menu ( [SHIFT ]  [MODE ] )  se lect  DEMOD [7 ] .   
S imi lar ly ,  the scope in  the Generate mode of  
operat ion can se lect  the audio input f rom the 
SINAD meter  to  be d isp layed. 
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Project  25 Uplink Data Decoding 

MFID   –  Manufacturers ID  8  B i ts  

00 ind icates that  the fo l lowing data is  P25 compl iant .  

Any other  va lue means that  the fo l lowing data s tream is  speci f ic  to  
a par t icu lar  rad io for  data t ransmiss ions.  

 

 

 

 

 

ALGID – Algorithm ID  8  B i ts  

 

ALGID Code Definit ions 

80 -  Unencrypted message. 81 -  P25 DES-OFB encrypt ion is  be ing used. 

 

TGID   –  Talk Group ID  16 Bi ts  

Ident i f ies  the Talk  group Ident i f icat ion.    

NOTE: Enter  th is  va lue in to  the TGID Downl ink screen to  ta lk  back to  the radio.  

 

Key ID   –  Encryption Key ID  16 Bi ts  

The KID has only  one standard ized va lue,  which is  used for  e i ther  unencrypted messages, or  as a 
defaul t  va lue for  encrypted messages.  This  va lue is  the nul l  (0000)  va lue.  

MI   –  Message Ident if ier  72 Bi ts  

I f  Encrypt ion is  used, th is  va lue ind icates the encrypt ion synchronizat ion word.  

The MI has only  one standard ized va lue,  which is  used for  unencrypted messages.  Th is  is  the nul l  
(000000. . .0)  value.  The nul l  va lue is  never  used for  encrypted messages.  

 

NAC  –  Network Access Code  12 Bi ts  

NAC has 4096 va lues.   The va lues are expressed in  HEX format.  
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0 -  Header  Data  Uni t  

1  -  Reserved 

2  -  Reserved 

3  -  Terminator  w i thout  subsequent  L ink  Cont ro l  

4  -  Reserved 

5  -  Log ica l  L ink  Data  Uni t  1  

6  -  Reserved 

7  -  Trunk ing S igna l ing  Data  Uni t  

8  -  Reserved 

9  -  Reserved 

A  -  Log ica l  L ink  Data  Uni t  2  

B  -  Reserved 

C -  Packet  Data  Uni t  

D  -  Reserved 

E  -  Reserved 

F -  Terminator  w i th  subsequent  L ink  Cont ro l  

 

DATA UNIT ID – Data Unit  Ident if ier   

The Data Uni t  Ident i f ier  ident i f ies  the type of  data that  is  be ing t ransmi t ted.  

NOTE:  Th is  f ie ld  changes quick ly  when decode operat ions are operat ing as they should.   Errat ic  
or  s luggish decoding operat ion ind icates a h igh b i t  er ror  ra te f rom the t ransmi t ter ,  low 
s ignal  s trength at  the input o f  the 2975 or  excess ive f requency error .  
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Link Control 

LCO – Link Control Op Code /  LCF Link Control Format 

The LCF has four  s tandard va lues wi th  remain ing va lues reserved for  fu ture s tandard def in i t ions.   
Future t runk ing s tandards are expected to  def ine var ious LCF values.   These are tabulated below. 

Standard LCF Values 

 00 -  Def ines the format for  Group Cal ls .   The LC conta ins an Emergency b i t ,  TGID  
   and a Source ID. 

 03 -  Def ines the format for  Ind iv idual  Cal ls .   The LC conta ins a Source ID and a  
   Dest inat ion ID. 

 80 -  Encrypted LC in format ion,  wi th  same contents  as 00. 

 83 -  Encrypted LC in format ion,  wi th  same contents  as 03. 

 

P  –  Protected Flag 

Ind icates whether  the in format ion is  protected or  not .  

A “1”  shal l  ind icate the message is  protected and Octets 1 through 8 are encrypted. 

A “0”  shal l  ind icate the LC is  not  encrypted. 

 

SF  –  Implic it  /  Explic it  MFID Format  

Ind icates whether  the format employs an impl ic i t  s tandard MFID or  not .   A 1 ind icates Impl ic i t  
MFID where the s tandard Manufacturers ID is  impl ied.  

 

MFID  –  Manufacturer 's  ID  

The MFID has one standard va lue to  represent operat ion in  conformance to  the s tandard.   Other  
va lues are def ined for  manufacturer 's  and are used to  s ign i fy  that  the in format ion content o f  the 
message does not necessar i ly  conform to the Common Ai r  In ter face. 
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Standard MFID Values 

00 

10 

20 

28 

30 

40 

48 

50 

55 

60 

70 

74 

78 

79 

80 

90 

A0 

B0 

C0 

C8 

D0 

E0 

F0 

Standard Value - -  denotes conformance to  s tandard 

BK Radio 

Cycomm 

Efratom Time and Frequency Products,  Inc.  

Er icsson 

E.F.  Johnson 

Garmin 

GTE 

IFR 

GEC-Marconi  

Glenayre Electronics 

Japan Radio Co. 

Kokusai  

Maxon 

Mid land 

Motoro la 

Racal  

Raytheon 

SEA 

Secur icor  

Stan i l i te  

Teletec 

Transcrypt  In ternat ional  

 

EMG – Emergency Indicator  

 

0  ind icates a non-emergency condi t ion.  

1  ind icates an emergency condi t ion.  

 

MFID  –  Manufacturer 's  ID  

TGID –  Ta lk  Group Ident i f ier  

Ident i f ies  the Talk  group Ident i f icat ion number of  the t ransmi t ter .  

 

DID – Dest inat ion ID 

When p lac ing a un i t  to  un i t  ca l l ,  DID f ie ld  appears in  p lace of  TGID f ie ld .  

Th is  f ie ld  ident i f ies  the ca l l ing rad io ’s  ID number.  
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SID – System Identif ier  

 

LSD – Low Speed Data 

Decoded va lues for  Low Speed Data 

 

Status Symbol –   

 0  Unknown Talkaround 

 1  Inbound Channel  Busy 

 2  Unknown, In  and Output Bound 

 3  Inbound Channel  Id le  
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SECTION 5 - REMOTE COMMANDS 

5-1 

5-1 INTRODUCTION 
 

TCL (Tool  Command Language)  was developed by John Ousterhout a t  the Univers i ty  o f  Cal i forn ia  
to  automate a var ie ty  of  computer  env i ronment tasks.  Aerof lex e lected to  use TCL in  the 2975 for  
remote operat ion and to  create automated test  sequences.  Combin ing TCL programming wi th  the 
test  funct ions in  the 2975 prov ides the user  wi th  considerable f lex ib i l i ty  in  creat ing automated 
tests.  

The 2975 scr ip t ing language has three main par ts :  

 The basic  TCL syntax 

 The 2975 speci f ic  commands 

 The user  in ter face system 

The f i rs t  par t  o f  the system is  the basic  TCL language.  Books on TCL are avai lab le in  most 
bookstores wi th  a computer  books sect ion.   Aerof lex suggests the purchase of  a  TCL book i f  the 
p lan is  ser ious programming development.   TCL a l lows macros to  be def ined (known as 
procedures or  s imply “procs”)  that  conta in  a repeated command, a dec is ion,  loops,  mathemat ica l  
operat ion and any other  operat ions needed to  make a test .  

The second par t  o f  the system is  the set  o f  commands speci f ic  to  the 2975.  These commands 
a l low contro l  o f  the uni t  ( i .e . ,  set t ing the f requency,  turn ing on modulat ion sources)  and otherwise 
contro l l ing the hardware.  

The th i rd  par t  o f  the system is  the user  in ter face.  The 2975 user  in ter face is  implemented us ing a 
s tandard extens ion to  TCL cal led Tk (consul t  a  good TCL book for  fur ther  Tk descr ip t ion) .   The 
user  can wr i te  programs to  extend the user  in ter face, add funct ions to  the screens or  create 
windows to  d isp lay prompts,  resul ts  and other  in format ion.  

Connecting to the 2975 

The three basic  ways to  connect to  the 2975 and 
establ ish remote contro l  o f  the uni t  are:  RS-232,  
IEEE-488 or  TCP/IP over  Ethernet.   The commands 
and react ions are the same regard less of  the 
connect ion.  

Ver i fy  the set t ings on the 2975.  Press [MODE] ,  [7]  
and [1]  to  d isp lay the main setup screen. 
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RS-232 

The RS-232 Por t  on the 2975 rear  panel  is  a  s tandard,  n ine-p in ser ia l  por t  wi red as a DTE (Data 
Terminal  Equipment) .  

The 2975 suppor ts the fo l lowing set t ings on the RS-232: 

 Data Rate:   110, 130, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 
b i ts  per  second 

 8  Data Bi ts 

 1  Stop Bi t  

 1  Star t  B i t  

 No Par i ty  

 No Handshaking or  XON/XOFF Handshaking ( “sof tware”  handshaking)  

Fol low these s imple s teps to  conf igure the 2975 for  remote operat ion us ing RS-232. 

 Use a nul l -modem cable to  connect the RS-232 Por t  on the 2975 rear  panel  to  the RS-232 
Por t  on the computer .  

 On the computer ,  s tar t  the terminal  emulator  program and set  the terminal  program to 
the same baud rate and handshaking mode as the 2975. 

 Ser ia l  MODE to TCL 

 Press RETURN on the computer  in  the terminal  emulator  program a couple t imes.  The 
“%” symbol  is  the main TCL prompt which ind icates the 2975 is  ready to  receive 
commands.  I f  no prompt appears,  make sure the Ser ia l  character  echo is  turned on at  
the 2975.  

GPIB 

The 2975 is  a  ta lk / l is ten instrument.  

The IEEE-488 has only  one set t ing,  the address the 2975 is  to  use.  Th is  va lue may be f rom 1 to  
30.  

Once th is  va lue is  set ,  communicat ion wi th  the 2975 is  poss ib le  v ia  IEEE-488. 
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Telnet  Over Ethernet  

The 2975 can be contro l led v ia  TCP/IP through the Ethernet Por t  on the rear  panel .   The por t  is  a  
s tandard 100base-T por t  capable of  operat ing on e i ther  a  10 or  100 MBi t  network.   To use th is  
opt ion,  manual ly  conf igure the 2975 for  network operat ion.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At  a  min imum, correct ly  set  the fo l lowing f ie lds and execute the s teps:  

 Ver i fy  the 2975 is  connected to  the network and is  access ib le  f rom the computer  by 
“p ing ing”  the uni t .  

Example:   Assume the uni t  was g iven the address of :  

 333.333.333.333 ( th is  is  NOT a va l id  address)  

The command to  ver i fy  connect ion would be: 

 p ing 333.333.333.333 

The command to  access the uni t  would be: 

 te lnet  333.333.333.333 71 

 To contro l  the uni t  f rom a computer  program, open a TCP socket on por t  71 at  the 2975 
address.  

 Wr i te  commands to  that  por t .  

ADDRESS 
The NUMERICAL 
address  ass igned to  
the  2975 by  a  network  
admin is t ra tor .  

NETMASK 
Value prov ided 
by  a  network  
admin is t ra tor .  

GATEWAY 
Value prov ided 
by  a  network  
admin is t ra tor .  DO NOT change the 

DISPLAY HOST 
address  un less  an 
ex terna l  X  Windowing 
Sys tem d isp lay  server  
i s  used to  d isp lay  the  
2975 screen.  
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5-2 TCL BASICS 

The remote contro l  language of  the 2975 is  based on the s tandard TCL scr ip t ing language.  Th is  is  
a  s tandard language in  Unix  systems, and vers ions are avai lab le for  IBM and Macintosh 
computers.  

The 2975 has TCL bui l t - in  making i t  unnecessary to  insta l l  TCL on the host  computer .  

Issuing Commands 

TCL commands are one-word commands wi th  parameters g iven af ter  the command and separated 
by spaces. 

Example:  To turn the character  echo on, the command is :  

  echo on 

  Mul t ip le  commands are separated by semicolons.  

Example:  To turn the character  echo of f ,  then back on,  the command is :  

  echo off ;  echo on 

Variables 

TCL suppor ts var iab les.   Var iab les are usefu l  for  s tored procedures.   The 2975 a lso p laces va lues 
of  meter  readings in to  var iab les.   Var iab les may conta in numbers or  words.    

Example:  To set  a  var iab le,  use the fo l lowing command: 

  se t  foo  1  

  Sets the va lue of  the var iab le “ foo”  to  1.  

Var iab les can be used wi thout be ing dec lared. 

Example:  To access the va lue of  a  var iab le,  prepend a $ onto the var iab le:  

  se t  foo  $bar  

  Sets the var iab le “ foo”  to  the va lue of  the var iab le “bar ,”  whi le :  

  se t  foo  bar  

  Sets the var iab le “ foo”  to  “bar ,”  not  the va lue of  the var iab le “bar .”  

  To see what the va lue of  a  var iab le is ,  use the fo l lowing command: 

  re turn  $foo 

  Th is  re turns the va lue of  the var iab le “ foo.”  

Delaying 

When conduct ing tests ,  somet imes a delay is  needed for  a  per iod of  t ime af ter  issu ing a command 
to  a l low the uni t  under  test  to  s tab i l ize.    

Example:  To delay for  a  per iod of  t ime af ter  issu ing a command: 

  a f ter  10000 

  Th is  command delays for  10 seconds (10000 ms)  before return ing.   Consul t  any TCL  
  book for  more in format ion on the s tandard “af ter ”  command. 



5-5 

Finding Out What Went Wrong (error Info)  

I f  an error  occurs in  the processing of  a  command, the 2975 records more in format ion about the 
error  in  the “error In fo”  var iab le.   Th is  in format ion conta ins the exact  er ror  message text  and in  
what procedure the error  occurred. 

Example:  To access the error In fo var iab le:  

  re turn  $errorInfo  

Defining Procedures 

The whole purpose of  hav ing a scr ip t ing language in  the 2975 is  to  a l low a test  s ta t ion to  of f load 
some work onto the uni t .   Procedures can be def ined and then ca l led to  per form tasks.  

For  example,  suppose there is  a  consis tent  need to  set  the 2975 to  receive and generate at  a  
g iven f requency,  then repor t  a  SINAD measurement af ter  a  f ive second stab i l izat ion per iod.   
Manual ly  i t  would look l ike th is :  

  Screens: :Show  .   Duplex_Screen dup 
  Receiver  f req  100 MHz 
  Genera tor  f req  100 MHz 
  S inad enable  
  a f ter  5000 
  re turn  $ : :S inad: :S tate(s inad)  

This requi res the test  s tat ion send these commands every t ime.   

A s tored procedure would look l ike th is :  

  proc  Get_s inad {rec_freq  gen_freq}{ 
     Screens: :Show  .   Duplex_Screen dup 
     Receiver  f req  $rec_freq MHz 
     Genera tor  f req  $gen_freq MHz 
     S inad enable  
     a f ter  5000 
     re turn  $ : :S inad: :S tate(s inad)  

  }  

Example:  Th is  command is  issued by say ing:  

  Get_s inad 100 100 
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5-3 CONTROLLING THE 2975 

Issuing Commands 

Most of  the commands that  contro l  the 2975 are of  the form: 

 SYSTEM SUBSYSTEM {args}  

The SYSTEM is the major  funct ion of  the instrument,  such as:  

 Receiver  
 Generator  
 FGen (Funct ion Generator)  
 S inad 

and so for th .   The command must be capi ta l ized as shown.  “RECEIVER” or  “ receiver”  fa i ls .   Only  
“Receiver”  works.  

The SUBSYSTEM par t  o f  a  command refers to  what par t  o f  that  instrument you are accessing. 

 Receiver  f requency -  set  receiver  f requency 
 Receiver  r f input -  set  the input por t  

and so on.  The SUBSYSTEM can be abbrev iated to  an extent.   For  example,  “Receiver  f req”  is  
va l id .  

The “args”  par t  speci f ies what va lue to  set .   In  most cases,  i f  the va lue is  not  speci f ied,  the 
current  va lue is  re turned.  For  example,  “Receiver  f req”  returns the current  receiver  f requency. 

-onchange commands-using events 

Si tuat ion:   moni tor  the RX Sinad of  the uni t  under  test ,  and get new readings as when avai lab le.   
Use an “ -onchange”  modi f ier  to  ask the 2975 to  execute a procedure when a subsystem is  
changed.  For  example,  t ry  th is :  

S inad -onchange reading {puts  “Current S inad is  %V”;}  

The -onchange parameter  te l ls  the command to  save the TCL command which is  in  the brackets { } ,  
and execute th is  command every t ime there is  a  new value for  the “ reading”  subsystem.  The “%V” 
parameter  is  rep laced by the actual  va lues returned by the engine f rom the “ reading”  subsystem, 
which a l lows access to  the in format ion.  

The -onchange opt ion is  des igned for  cont inuous moni tor ing of  in format ion,  and is  not  a  good 
choice when only  a s ing le reading is  des i red.   Most  instrument in format ion is  avai lab le through a 
query process,  such as:  

S inad va lue 

which prov ides an immediate return of  the last  meter  reading. 
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5-4 CONTROLLING THE 2975 DISPLAY 

DISPLAY CONTROL IS OPTIONAL.  The 2975 can be contro l led as an instrument wi thout 
d isp lay ing a specia l  screen or  meter .   A user  on ly  needs to  contro l  the d isp lay to  moni tor  data 
dur ing a test  or  whi le  debugging the automated test  procedure.  

The 2975 ut i l izes a number of  def ined screens.  Each screen usual ly  conta ins one or  more 
permanent ly  d isp layed t i les as wel l  as a number of  User  se lectable opt ional  t i les .   An RCI 
command is  prov ided to  change the screen, however ,  i t  does not a l low the user  to  se lect  which 
opt ional  t i les  are avai lab le.   Therefore,  the fo l lowing s teps are recommended when establ ish ing 
test  procedures:  

 Conf igure each of  the screens on the 2975 to d isp lay the in format ion to  be moni tored 
dur ing the test .   The User  Screen is  usefu l  when there is  a  need to  s imul taneously  
d isp lay a wide range of  in format ion,  or  when combinat ions of  t i les  not  avai lab le on 
other  screens need to  be d isp layed. 

 Save the screen conf igurat ion as a “Setup” so the screen can be recal led when the test  
needs to  be run.   Th is  is  he lpfu l  when d i f ferent  screen conf igurat ions are needed for  
var ious tests .  

A speci f ic  page can be d isp layed on the 2975 us ing the command below. 

NOTE:   The “per iod”  in  the command is  requi red,  and there must be at  least  one space before and 
af ter  the per iod.   “screen_name” should be rep laced wi th  the des i red screen to  be 
act ivate,  wi th  the opt ions prov ided below. 

 Screens::Show .  screen_name 

 Standard avai lab le va lues for  “screen_name”:  

 User_Screen   Th is  is  the “User  Screen”  on the menu 

 Gen_Screen   Th is  is  the “Generator  (Rx Test) ”  screen on the menu 

 Rec_Screen   Th is  is  the “Receiver  (Tx Test) ”  screen on the menu 

 Duplex_Screen   Th is  is  the “Duplex”  screen on the menu 

 AFGen_Screen   Th is  is  the “Funct ion Generator”  screen on the menu 

 Scope_Screen   Th is  is  the “Osci l loscope”  ( fu l l  screen scope)  on the 
menu 

 Analyzer_Screen   Th is  is  the “Spectrum Analyzer”  screen on the menu 

 Values for  “screen_name” which are on ly  avai lab le i f  the opt ion is  insta l led in  the uni t :  

 Audio_Analyzer_Screen  This  is  the “Audio Analyzer”  screen on the menu 

 Auto_Test_2   The is  the “Auto Test”  Appl icat ion screen 

NOTE:    Screen changes may take a few seconds.  Whi le  the meters are cont inuously  updat ing 
the i r  va lues dur ing th is  t ime, TCL may delay updat ing some in format ion whi le  i t  is  busy 
redrawing the screen.  Do NOT p lan to  capture data dur ing a screen change.  Typica l ly  
wai t  a  few seconds af ter  request ing a screen change before set t ing up new automated 
test  condi t ions.  

The d isp lay can be locked to  prevent the user  f rom in ter fer ing wi th  an automated test .   The d isp lay 
wi l l  s t i l l  update normal ly  and the screens can be changed dur ing the lockout.   The lockout a lso 
prevents any new TELNET sess ions f rom being created. 

 To in i t ia te  keyboard lockout,  type:   LOCKOUT  1 

 To restore keyboard contro l  to  the user :    LOCKOUT  0 
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5-5 RECALLING SAVED INSTRUMENT STATES 

The 2975 prov ides a method for  captur ing the current  s tate of  the instrument and d isp lay modes, 
and wr i t ing th is  in format ion to  a f i le .   Th is  f i le  is  encoded as s imple ASCII  text ,  and can be v iewed 
wi th  any text  ed i tor .   The f i le  is  a  l is t  o f  RCI commands which are used to  restore the instrument to  
the same condi t ion as when the f i le  was wr i t ten.   Th is  f i le  has severa l  uses:  

 Severa l  s tandard test  conf igurat ions can be set  up on the instrument and saved to  
un ique f i les ,  a l lowing the user  to  qu ick ly  swi tch between the conf igurat ions.  

 The saved test  conf igurat ions can be downloaded to  a PC, e i ther  for  arch iva l  purposes 
or  for  generat ing common test  setups on one uni t  and t ransferr ing them to other  un i ts .  

 The f i le  can be v iewed to  see pract ica l  examples of  the RCI command syntax 

 When wr i t ing an automated test ,  and speci f ic  test  condi t ions are requi red,  set  up the 
condi t ion us ing the instrument contro ls ,  save the instrument s tate,  and then rev iew the 
f i le  to  see the speci f ic  commands used to  set  up the condi t ion.  

When the 2975 is  connected to  a network,  any network PC can access var ious f i les and the 
current  instrument s tate us ing a WEB browser .   To remote access the 2975: 

 Determine the IP address of  the 2975.  
Th is  in format ion is  located on the 
Configurat ion  screen of  the uni t .   To 
access th is  screen use the fo l lowing key 
sequence (MODE, 7,  1 ) .  

 The IP address of  the 2975 is  located in  
the ADDRESS f ie lds.  

 In  the Address (URL) f ie ld  of  the WEB 
browser ,  enter  the IP address of  the 2975, 
inc lud ing the per iods.   For  example:   
10.200.126.75 

 A page should be d isp layed ind icat ing that  
a  connect ion has been made to  a 2975 
wi th  a speci f ic  ser ia l  number.   The page 
d isp lays bas ic  in format ion f rom the uni t  
and a lso d isp lays a row of  l inks to  obta in  addi t ional  in format ion.  

 I f  us ing a mouse, c l ick  on the “User  Fi les”  l ink .   A page is  d isp layed showing avai lab le 
f i les and d i rector ies.  

 I f  us ing a mouse, c l ick  on the “Setups”  d i rectory.   A l is t  o f  saved instrument setup f i les 
is  d isp layed ( f i le  names are s imi lar  in  format to  SAVExx.SAV).   The WEB page a l lows 
these f i les  to  be downloaded to  a PC from the test  set  or  up loaded from a PC to a 2975. 

NOTE:    I f  a  setup f i le  is  downloaded us ing Microsoft  In ternet Explorer ,  the f i le  must be 
saved as a . tx t  f i le .   I f  the setup f i le  is  saved as a WEB page ( .h tm or  .h tml) ,  
Microsoft  inser ts  in format ion in to  the f i le  which l  causes an error  when at tempt ing 
to  restore the instrument s tate.    

NOTE:  A lso be aware that  Microsoft  changes the f i le  name when i t  saves i t  on the PC.  
Rename the f i le  a f ter  the f i le  has been saved on the PC. 
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After  the current  s tate of  the test  set  has been saved to  a f i le ,  th is  f i le  can be recal led in  order  to  
restore the test  set  to  the saved f i le  s tate.   The f i le  can be recal led us ing the instrument menus   
Save /Recall  Setups  (MODE, 6,  1 ) ,  or  by us ing the remote command “Recall .”  

  The “Recall ”  command assumes that  the 
setups are s tored in  the /usr /setups 
d i rectory,  or  a  subdi rectory of  th is  
d i rectory.   Fi les s tored in  other  locat ions 
cannot be recal led.  

 The “Recall ”  command can be g iven a 
f i le  number instead of  a  f i le  name.  The 
command assumes that  the number 
g iven rep laces the “xx”  in  the s tandard 
name of  “SAVExx.SAV.”   

 The “Recall ”  command is  CASE 
SENSITIVE.  I f  the f i le  name is  
SAVE5.SAV, the command does not 
recal l  the f i le  i f  the f i le  name is  entered 
as save5.sav.  

Examples of  us ing the Recall  command: 

 Recal l  3     Recal ls  f i le  /usr /setups/SAVE3.SAV 

 Recal l  SAVE25.SAV   Recal ls  f i le  /usr /setups/SAVE25.SAV 

 Recal l  . /mydi r /SAVE4.SAV  Recal ls  f i le  /usr /setups/mydi r /SAVE4.SAV 
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5-6 USING THE 2975 TCL COMMAND VERBS 

A number of  TCL commands have been def ined to  a l low contro l  o f  the 2975 hardware,  and to  
access acqui red data.  

Command Name 

The TCL commands have a bas ic  name which ref lects the 2975 subsystem being contro l led.   
Current ly ,  a l l  TCL command names are CASE SENSITIVE.  The names were created as extensions 
to  the TCL language and TCL verbs are case sensi t ive.  

Subcommand Name 

For each TCL command a ser ies of  subcommands are def ined and are unique to  the command.  
Each subcommand name has a shor t  and long form (which may be ident ica l  for  shor t  commands) .  

The shor t  form of  the subcommand is l is ted in  capi ta l  le t ters ,  and the long form in  lower  case.  I f  a  
subcommand is  shown as FREQuency, the shor t  form is :  

FREQ or  f req.  

The long form is :  

FREQuency or  f requency (or  any combinat ion)  

The shor t  or  long form of  the name must match exact ly  to  be accepted.  Subcommand names are 
NOT case sensi t ive.  

For  engines wi th  more than one LUN (Logica l  Uni t  Number) ,  the subcommand can have an 
at tached numer ic  va lue at  the end to  ind icate the LUN. 

Example:  AFCounter  avg Requests AVERAGE for  LUN=1 (assumed) 
  AFCounter  avg2 Requests AVERAGE for  LUN=2 

Data Retr ieval or  Modif icat ion 

The use of  a  command and subcommand wi th  no suppl ied data is  in terpreted as a request for  
in format ion  un less that  subcommand does not requi re any data.  

The use of  a  command and subcommand wi th  suppl ied data is  in terpreted as a request to  modi fy  
the data 

Some commands a l low the set t ing of  the va lue by us ing e i ther  a numer ic  va lue or  a  text  s tr ing 
(example 1 = ON, 0 = OFF).   The text  s tr ing is  NOT case sensi t ive.  

Data Returned By The Command 

I f  a  request is  made to  modi fy  the instrument set t ings,  the actual  set t ing appl ied to  the instrument 
is  re turned.  Th is  re turned va lue might be d i f ferent  f rom the commanded va lue i f  the des i red va lue 
is  outs ide the va l id  range for  the set t ing and the “ - forg ive”  modi f ier  opt ion is  used.  See the 
“Command Modi f ier ”  sect ion for  more deta i ls .  

There are t imes when a command has only  a smal l ,  speci f ic  group of  va l id  va lues (example:    
0 =  Off ,  1 =  On).   These commands can of ten be set  e i ther  by sending the correct  numer ic  va lue 
for  the set t ing,  or  by a speci f ic  text  s tr ing to  se lect  the va lue.   The reply  to  the command is  a lways 
the NUMERIC set t ing.  
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Command Modif iers 

- forgive  
The 2975 normal ly  expects that  a l l  requests to  change parameters have data wi th in  a va l id  range, 
and ignores the request and returns an error  for  i l legal  data.   Th is  defaul t  behavior  can be 
changed for  many subcommands to  request the 2975 to  rep lace an i l legal  set t ing va lue wi th  a 
va l id  one.  The replaced set t ing is  normal ly  an instrument l imi t  or  a  safe defaul t .   Th is  is  a  
temporary  change ef fect ive for  the s ing le request to  change data.  

Example:  Fgen freq 30000 - forg ive 
  Returns 20000, which is  the maximum sett ing 

-range  
The use of  th is  modi f ier  causes any suppl ied data to  be ignored, and the engine is  requested to  
prov ide the va l id  data range for  the ind icated subcommand. 

-onchange  
Th is  modi f ier  a l lows speci f icat ion of  a  TCL scr ip t  to  be executed when the engine prov ides 
not i f icat ion that  the speci f ied subsystem has new data.   I f  the s tr ing %V is  put  in  the TCL scr ip t ,  a  
TCL LIST var iab le is  generated f rom the 2975 data and a textual  subst i tu t ion made of  the data 
before the scr ip t  is  executed.  The command returns a numer ic  va lue which is  used by the -unbind 
command to  cancel  the moni tor  process.  

Example:  AFCounter  
  -onchange reading {set  count “%V”;}  

The TCL command should be enc losed in  brackets,  each TCL command should be c losed wi th  a “ ; ”  
and there should be a space before the c los ing bracket.  

-unbind  
Th is  modi f ier  a l lows the removal  o f  a  TCL scr ip t  execut ion set  up by the onchange modi f ier .  

-queue  
Th is modi f ier  is  s imi lar  to  the -onchange modi f ier  wi th  the except ion of  the returned va lues.   I f  the 
va lue changes mul t ip le  t imes before the TCL processes the command -onchange  w i l l  re turn ONLY 
the last  va lue,  whi le  -queue  w i l l  sequent ia l ly  process ALL of  the va lues.  

-help  
Th is  wi l l  re turn a l is t  o f  avai lab le subsystems for  the speci f ied system. 

Example:  Receiver  -he lp 
  Returns a l is t  o f  a l l  subsystems on the receiver  command. 
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5-7 QUICK REFERENCE LIST 

The Quick Reference L is t  is  a  br ie f  l is t ing of  the Speci f ic  and most Genera l  TCL commands used 
wi th  the 2975.  The Quick Reference L is t  is  meant to  be an a id  to  the exper ienced TCL user .  

COMMAND RANGE PAGE DESCRIPTION  

ANALYZER 

Analyzer  
 auto_couple 0 or  1   5-22 Sets the analyzer  coupl ing.  
 CALibrat ion    5-22 Sends cal ibration data to analyzer. 
 IFGAIN  -14.0 to  82.0 5-22 Sets the IF Gain.  
 messageENABLE message b i ts  5-22 Sets which messages are enabled. 
 NORMal ize 0 or  non  5-22 Starts/Stops analyzer normalization. 
 rbw  300.. .3000000 5-23 Sets the Resolut ion Bandwidth.  
 RUNanalyzer  1,  2 ,  3   5-23 Sets the analyzer  run s tate.  
 SPAN     5-23 Returns the Star t /Stop f requency. 
 SWEEPspeed 1 or  2   5-23 Returns the current  sweep speed. 
 topofscreen/tos -99.9 to  80.0 5-23 Sets the Top of  Screen. 
 VERsion 1 or  2   5-23 Query only  command. 
 ver t ica lSCALE 0.1 to  30.0  5-24 Sets the Ver t ica l  scale.  
 vbw  0. . .3000000 5-24 Sets the Video bandwidth.  

AUDIO FREQUENCY COUNTER 

AFCounter  
 ALer ts  0,  1 ,  2 ,  3  5-25 Returns the current  A ler t  Enable 

Status.  
 AVG/AVERAGE 0 to  200  5-25 Sets the samples to average. 
 ENable  1  or  3   5-25 Sets the Enabled data mode(s) .  
 GATE  0 or  1   5-25 Sets the gate t ime. 
 LLIMi t  0  to  40 5-25 Sets the lower  a ler t  l imi t .  
 PEAKhold 0 or  1   5-26 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-26 Resets the Peak Hold readings.  
 READING    5-26 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
Count,  Prec is ion,  Status,  
Accuracy.  

 READPEAKhold    5-26 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-26 L is ts  the USER resources.  
 RUN  0 or  1   5-26 Turns data co l lect ion on or  o f f .  
 TRIGger  1 or  2   5-26 Sets the t r igger  mode. 
 ULIMi t  0  to  40 5-27 Sets the upper  a ler t  l imi t .  
 VALue     5-27 Query only  command. 
 VERsion 1 or  2   5-27 Query only  command. 

BIT ERROR RATE -  BER 

Ber 
 ALerts 0 ,  1 ,  2 ,  3  5-28 Returns the current Alert Enable 

Status. 
 ENable 1 or 3 5-28 Sets the Enabled data mode(s). 
 FRAMES 0 to  5 5-28 Sets the frame pattern. 
 LLIMit 0 to  1.0 5-28 Sets the lower alert l imit. 
 PEAKhold 0 or 1 5-29 Sets the Peak Hold mode. 
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COMMAND RANGE PAGE DESCRIPTION  

BIT ERROR RATE -  BER (cont)  

Ber (cont)  
 PHRESET/PHRST  5-29 Resets the Peak Hold readings. 
 READING  5-29 Only avai lable with -onchange option. 
     Returned l ist variable: Bit Error 

Rate, Frame Error Rate, Total  
Bi ts, Total  Errors, Total  Frames, 
Total Error Frames 

 RESETERrors  5-29 Resets the BER error counters. 
 RESources  5-29 Lists the USER resources. 
 RUN 0 or 1 5-29 Turns data co l lect ion on or  o f f .  
 ULIMit 0 to  1.0 5-29 Sets the upper alert l imit. 
 VERsion 1 or 2 5-30 Query only command. 

BBAUDIO 

BBAudio 
 audioROUTE -1 to  18  5-31 Routes internal/external signals. 
 c learmixer /c l rmix    5-31 Clears baseband audio connections. 
 DEMODFILter  0  or  1   5-31 Sets the Demod audio f i l ter type. 
 digi tal inauto 0-1000  5-32 Sets the UUT connector digi tal   
        inputs. 
 enscalar 0 or 1  5-32 Enable/disable the Scalar Module. 
 FGENBALance 0 or  1   5-32 Sets the Fgen output balance. 
 FGENFILTer 0 or  1   5-32 Sets the Fgen audio f i l ter type. 
 FGENLEVel  0  or  1   5-32 Sets the Fgen output level. 
 micb ias 0 or  1   5-33 Sets the microphone bias. 
 MIXer  0  or  1   5-33 Selects the routing of signals. 
 SINADBALance 0 or  1   5-33 Sets the Sinad output balance. 
 uutdigi tal input    5-34 Query only command. 
 uutdigi talout 0 to 31  5-34 Sets the UUT digi tal  output. 
 uutvoutadj -99 to 99  5-34 Sets the analog voltage output. 
 uutvoutput 0 to 99  5-34 Sets the analog voltage output of the 
        UUT port. 

CONTINUOUS 5-LEVEL FREQUENCY MODULATION 

C4fm 
 ALer ts 0,  1 ,  2 ,  3  5-35 Returns the current  A ler t  Enable 

Status.  
 AVG/AVERAGE 200 to  65535 5-35 Sets the samples to average. 
 ENable  1  or  3   5-35 Sets the Enabled data mode(s) .  
 LLIMi t  0  to  50.0 5-35 Sets the lower  a ler t  l imi t .  
 PEAKhold 0 or  1   5-35 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-36 Resets the Peak Hold readings.  
 READING    5-36 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
Reading, Prec is ion,  Status,  
Accuracy.  

 READPEAKhold    5-36 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-36 L is ts  the USER resources.  
 RUN  0 or  1   5-36 Turns data co l lect ion on or  o f f .  
 TRIGger  1 or  2   5-36 Sets the t r igger  mode. 
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COMMAND RANGE PAGE DESCRIPTION  

CONTINUOUS 5-LEVEL FREQUENCY MODULATION (cont)  

C4fm (cont)  
 ULIMi t  0  to  50.0 5-36 Sets the upper  a ler t  l imi t .  
 VALue     5-36 This  is  a  query only  command. 
 VERsion 1 or  2   5-37 This  is  a  query only  command. 

DIGITAL CODED SQUELCH -  Dcs 

Dcs 
 Enable 1 or  3  5-38 Sets the Enabled data mode(s). 
 READING   5-38 Only avai lable with -onchange option.   

Returned l ist var iable: Raw value, 
Corrected value, Status. 

 RESources   5-38 Lists the USER resources. 
 RUN 0 or 1 5-38 Turns data co l lect ion on or  o f f .  
 VERsion 1 or  2  5-38 Query only  command. 

DIGITAL VOLTMETER 

Dvm 
 ALer ts  0 ,  1 ,  2 ,  3   5-39 Sets the Aler t  Enable Status.  
 AVG/AVERAGE 2 to  255  5-39 Sets the samples to average. 
 ENable  1 or 3  5-39 Sets the enabled data mode(s). 
 HOLD  0 or 1  5-39 Sets the Hold status. 
 HWRANge -400 or 0  5-39 Sets the Hardware range. 
 IMPedance 0, 150, 600 5-40 Sets the impedance. 
 LINEFILter 50 or 60  5-40 Sets the Line Fi l ter sett ing. 
 LLIMit  -200 to  200 5-40 Sets the lower al ter l imit. 
 MODe  1 or  2   5-40 Sets the AC/DC mode. 
 PEAKhold 0 or  1   5-40 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-40 Resets the Peak Hold readings.  
 READING    5-41 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
DVM value,  Prec is ion,  Status,  
Accuracy.  

 READPEAKhold    5-41 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-41 L is ts  the USER resources.  
 RUN  0 or  1   5-41 Turns data co l lect ion on or  o f f .  
 SOURce 0,  1 ,  2   5-41 Sets the Hardware input source.  
 ULIMi t   -200 to  200 5-41 Sets the upper  a ler t  l imi t .  
 VALue     5-41 Query only  command. 
 VERsion 1 or 2  5-42 Query only command. 
 ZERO  0 or 1  5-42 Forces the DVM chip to zero i ts DC 

offset. 

DISTORTION 

Dist  
 ALer ts   0 ,  1 ,  2 ,  3   5-43 Sets the Aler t  Enable Status.  
 ALpha     5-43 Returns the current  FFT a lpha va lue.  
 AVG/AVERAGE 1 to  2000  5-43 Sets the number of symbols in a 

sample.  
 ENable  1 or 3  5-43 Sets the enabled data mode(s). 
 Enablecwt/encwt 0 or 1  5-44 Enable/disable the C-Weight Fi l ter. 
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COMMAND RANGE PAGE DESCRIPTION  

DISTORTION (cont)  

Dist  (cont)  
 FILTer  1 to 100  5-44 Sets the samples to average. 
 HNOISE    5-44 Modif ies the High Noise Frequency. 
 HNOTch    5-44 Modif ies the High Notch Frequency. 
 LLIMit  0 to  40.0  5-44 Sets the lower alert l imit. 
 LNOISE    5-44 Modif ies the Low Noise Frequency. 
 LNOTch    5-45 Modif ies the Low Notch Frequency 
 MATH  0 or 1  5-45 Enables or disables f i l ter ing. 
 PEAKhold 0 or  1   5-45 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-45 Resets the Peak Hold readings.  
 READING    5-45 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
S inad, Prec is ion,  Status.  

 READPEAKhold    5-45 Only avai lab le  wi th  the -onchange 
opt ion.   Return l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-45 L is ts  the USER resources.  
 RUN  0 or  1   5-46 Turns data co l lect ion on or  o f f .  
 SENDCWT    5-46 Sends an array of  data PAIRS to 

represent the f requency response  
o f  the C-Weight Fi l ter .  

 SIZe     5-46 Modi f ies the FFT size va lue.  
 TRIGger 1 or  2   5-46 Sets the Trigger mode. 
 ULIMit  0 to  40.0  5-46 Sets the upper alert l imit. 
 VALue     5-46 Query only  command. 
 VERsion 1 or 2  5-47 Query only command. 
 WINdow    5-47 Modif ies the FFT window. 
 

FM DEVIATION METER 

FMDeviat ion/FMDev 
 ALer ts  0 ,  1 ,  2 ,  3   5-48 Sets the Aler t  Enable s tatus.  
 AVG/AVERAGE 50 to  10000 5-48 Sets the samples to average. 
 ENable  1 or 3  5-48 Sets the enabled data mode(s). 
 LLIMit  0% to 100% 5-48 Sets the lower alert l imit. 
 MATH  0 or  1   5-48 Sets the way FM Deviat ion readings 

are taken. 
 PEAKhold 0 or  1   5-49 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-49 Resets the Peak Hold readings.  
 READING    5-49 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
+Deviat ion,   
-Deviat ion,  Average Deviat ion,  
Prec is ion.  

 READPEAKhold    5-49 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-49 L is ts  the USER resources.  
 RUN  0 or  1   5-49 Turns data co l lect ion on or  o f f .  
 TRIGger  1 or  2   5-49 Sets the t r igger  mode. 
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COMMAND RANGE PAGE DESCRIPTION  

FM DEVIATION METER (cont)  

FMDeviat ion/FMDev (cont)  
 ULIMi t   0% to 100% 5-50 Sets the upper  a ler t  l imi t .  
 VALue     5-50 Query only  command. 
 VERsion 1 or  2   5-50 Query only  command. 
 

FUNCTION GENERATORS 

Fgen/FGen 
 DEViation 0 to  40.0  5-51 Sets the Function Generator vo l tage 

level  us ing a convers ion of   
1  V = 5 kHz. 

 DURat ion 1 to  100  5-51 Sets the Funct ion Generator  tone 
durat ion.  

 FREQuency 0 to  20000  5-51 Sets the Funct ion Generator  
f requency. 

 LEVel   0  to  20.0  5-51 Sets the Funct ion Generator  vo l tage 
leve l .  

 MODe  0,  1 ,  2   5-52 Sets the Funct ion Generator  mode. 
 -onchange 

 STATus    5-52 Only  avai lab le through the -
onchange opt ion.   Prov ides the 
s tatus of  execut ion of  a  sequence 
of  tones for  use in  cont inuous 
tone s ignal ing.  

 PERcent 0% to 100% 5-52 Sets the FGen AM percentage 
modulat ion.  

 RESources    5-52 L is ts  the USER resources.  
 SEQuence    5-52 Sends a s ing le tone (pai r )  or  a  tone 

sequence to  a Funct ion 
Generator .  

 SHape  0 ,  1 ,  2 ,  3 ,  6  5-53 Sets the Funct ion Generator  wave 
shape. 

 SYNChronize    5-53 Synchronizes Function Generators. 
 VERsion 0 or 1  5-53 Query only command. 
 

GENERATOR 

Generator  
 DCPOWer 0 or 1  5-54 Turns the DC power on or off. 
 FREQuency 0 to  2.8  5-54 Sets the Generator  frequency. 
 hwALC  0, 1, 2  5-54 Sets the hardware ALC tracking. 
 hwBW  0 or 1  5-54 Sets the generator bandwidth. 
 messageENABLE 0x02, 0x08, 0x10 5-54 Sets the b i ts  to  enable the des i red 

data repor t ing.  
 MODulation 0 to  11  5-55 Sets the Generator modulation. 
 P25Mode 0 to  20  5-55 Sets the P25 modulation type. 
 pushtotalk/ptt 0,1,2  5-55 Sets the Push-To-Talk state. 
 RFLEVel -137.0 to +10.0 5-55 Sets the RF level. 
 RFOUTput 0 or 1  5-55 Sets the Generator output port. 
 VERsion 0 or 1 5-55 Query only command. 
 YIGSPEED 0 or 1 5-55 Sets the YIG speed. 
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COMMAND RANGE  PAGE  DESCRIPTION  

HW_control (Control  of  Miscellaneous Hardware Functions) 

HW_contro l  
 ENable  0x02, 0x04, 0x08 5-57 Returns current enabled messages. 
 fp_leds/leds 0x01, 0x02, 0x04 5-57 Enables/disables front panel LEDs. 
 -onchange 

TEMPerature    5-57 Provides IF temperature.  
 Ref_10mhz/ref 0 or 1  5-57 Returns 10 MHz reference status. 
 TCXO   0 to  4095  5-57 Sets Temperature Contro l  Osci l la tor .  
 VERsion    5-57 Query only command. 
 yig_lock/yig 0 or 1  5-58 Returns yig lock control  status. 
 

LOGIC TRUNKED RADIO -  LTR 

LTR 
 AREA  0 or 1 5-59 Sets the Area Bit. 
 BAND  0, 1, 2 5-59 Sets the Frequency Band. 
 BORDERoffset 0 or 1 5-59 Sets the Border Offset Flag. 
 Enable  0x02 or 0x04 5-59 Sets the Enabled Data Mode(s). 
 FCCRX  0 to  6000 5-59 Query only command. 
 FCCTX  0 to  6000 5-60 Query only command. 
 FREE  0 to  31 5-60 Sets the Free Channel. 
 Goto  0 to  31 5-60 Sets the Channel Number. 
 GROUP/GRP 0 to  255 5-60 Sets the Group Number. 
 HOME  0 to  31 5-60 Sets the Home Number. 
 INUSE  0 to  31 5-61 Sets the “In Use” Channel. 
 MOBILESTATE 0, 1, 2 5-61 Sets the desired Mobi le Simulation 

State. 
 MOBILETRIES 0 to  100 5-61 Sets the desired number of “ tr ies .”  
 MODE  0 to  5 5-61 Sets the LTR mode. 
 MONitor 0 or 1 5-61 Sets the Monitor status. 
 PARAMS  5-62 Returns the current sett ings. 
 PORCH 0x01 or 0x02 5-62 Controls the porch enable bi ts. 
 PTT  0 or 1 5-62 Sets the Simulated PTT State. 
 READING  5-62 Only avai lable with the -onchange 

option. See command description 
for returned l ist variables. 

 REPEATERSTATE 0 to  4 5-63 Sets the current state of the repeater. 
 RICcode 0 to  255 5-63 Sets the current RIC code. 
 RXCHANnel 1 to  31 5-63 Sets the current Receive Channel. 
 RXFREQuency 0.0 to  2800.0 5-63 Sets the Receive Frequency. 
 TXCHANnel 0.0 to  2800.0 5-63 Sets the Transmit Channel. 
 TXFREQuency 0.0 to  2800.0 5-64 Sets the Transmit Frequency. 
 VERsion 1 or 2 5-64 Query only command. 
 

P25 

 decode 
  ENable  0 or 1  5-65 Data Decode is always enabled. 

ENCRYPTion    5-65 Requests encrypt ion s tatus.  
-onchange 
 encrypts tate/encrstate  5-65 Provides a TCL l is t  o f  the current  

encrypt ion s tate.  
sampleRATE 1,  2 ,  4 ,  8 . . .128 5-65 Sets the sample rate.  
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COMMAND RANGE  PAGE  DESCRIPTION  
P25 (cont)  
 encode 

C4FMpercent 0.0 to  100.0 5-65 Sets C4FM modulat ion percentage. 
DIGITS     5-66 Sets the DTMF digit string. 
ENCRYPTenable 0 to  255  5-66 Sets the encrypt ion sta tus.  
FIELD     5-66 Sets up data f ie lds.  
lcomessage 0 to  37  5-69 Sets requi red parameters for  LCO 

packet.  
 Namespace Var iab les    5-69 Decoded status in format ion f rom 

received P25 data.  

POWER 

Power 
 detector /dect  0 or 1  5-70 Sets the Detector  speed. 
 ENable  OFF or  ON  5-70 Sets the Enabled data mode(s) .  
 over load/ov ld    5-70 Sets the Enabled data mode(s)  

opt ion.   Returned l is t  var iab le:  
AntennaOver load, 
GeneratorOver load. 

 powerrange/prange 0,  1 ,  2   5-70 Sets the Power range. 
 READing    5-70 Only avai lab le  wi th  -onchange 

opt ion.   Returned l is t  var iab le 
Power,  PowerRange, Accuracy,  
OverRange. 

 TEMPerature    5-70 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
Temperature_1, Temperature_2, 
FanSpeed. 

 tempover load/over temp   5-70 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
Temperature,  Accuracy.  

 VALue     5-71 Query only  command. 
 ZERO     5-71 Forces power meter  to  read zero.  
 

RECEIVER 

Receiver  
 AGCMODE 0 or  1  5-72 Sets the Receiver  Software AGC 

mode. 
 ATTENuat ion -50 to  +50  5-72 Sets the Receiver  a t tenuat ion.  
 CaptureRANGE 0 or  1   5-72 Sets the Receiver  Range. 
 DEMODulat ion 0-5,  10-14  5-72 Sets the Receiver  demodulat ion.  
 Enable  0x01, 0x02, 0x08 5-73 Sets the Enabled Receiver  

Broadcast Message. 
 FREQuency 0 to  2.8  5-73 Sets the RF frequency. 
 HWAGC 0 or  1   5-73 Sets the Receiver  Hardware AGC 

speed. 
 i fbandwidth/ i fbw 30, 300, 3   5-73 Sets the Receiver  IF bandwidth in  

Hz, kHz, MHz, GHz. 
 IFGAIN  -14.0 to  82.0 5-73 Sets the Receiver  IF Gain.  
 RFINput 0  or  1   5-74 Sets the Receiver  input por t .  
 sweepLOCK 0 or  1  5-74 Sets the Receiver  f requency lock.  
 VERsion 0 or  1  5-74 Query only  command. 
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COMMAND RANGE  PAGE  DESCRIPTION  

RF ERROR 

RFError  
 ALer ts   0 ,  1 ,  2 ,  3   5-75 Sets the Aler t  Enable Status.  
 AVG/AVERAGE 1 to  100  5-75 Sets the samples to  average. 
 ENable  1  or  3   5-75 Sets the enabled data mode(s) .  
 GATE  0 or  1   5-75 Sets the gate t ime. 
 LLIMi t   -3 .0  to  3.0  5-75 Sets the Lower Aler t  L imi t .  
 PEAKhold 0 or  1   5-76 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-76 Resets the Peak Hold readings.  
 READING    5-76 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
Frequency, Frequency Prec is ion,  
Frequency Error ,  Frequency Error  
Prec is ion,  Status,  Frequency 
Error  Accuracy.  

 READPEAKhold    5-76 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-76 L is ts  the USER resources.  
 RUN  0 or  1   5-76 Turns data co l lect ion on or  o f f .  
 ULIMi t   -3 .0  to  3.0  5-76 Sets the Upper  Aler t  L imi t .  
 VALue     5-77 Query only  command. 
 VERsion 1 or  2   5-77 Query only  command. 
 

RLmeter (Narrowband) 

Rlmeter  
 ALer ts   0 ,  1 ,  2 ,  3   5-78 Sets the Aler t  Enable Status.  
 CABLEloss -60.0 to  60.0 5-78 Sets the Cable loss.  
 CALibrat ion    5-78 No query avai lab le.  
 ENable  o f f  or  on  5-78 Sets the Enabled data mode(s) .  
 LLIMi t   -110 to  53.0 5-78 Sets the Lower Aler t  L imi t .  
 PEAKhold 0 or  1   5-79 Sets the Peak Hold mode. 
 PHRESET    5-79 Resets the Peak Hold Readings.  
 RATe  OFF or  ON  5-79 Sets the update rate.  
 READing    5-76 Only avai lab le  wi th  -onchange 

opt ion.   Returned l is t  var iab le 
Power,  Accuracy,  Status.  

 READPEAKhold    5-79 Only  avai lab le wi th  –onchange 
opt ion.  Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 STATus    5-79 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
StateMachineHistory.  

 ULIMi t   -3 .0  to  3.0  5-79 Sets the Upper  Aler t  L imi t .  
 VALue     5-80 Query only  command. 
 VERsion 0 or  1   5-80 Query only  command. 
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COMMAND RANGE  PAGE  DESCRIPTION  

SCOPE 

Scope 
 average/avg 2 to  255  5-81 Sets the samples to average. 
 ca lo f fset     5-81 See SCOPEMESSAGECAL. 
 ca l ibrategain/ca lga in    5-81 Sets the gain.  
 horizontalPOSITION -100 to  100 5-81 Sets the hor izonta l  o f fset .  
 hor izonta lSWEEP 1 to  10000000 5-81 Sets the Sweep rate.  
 inputCOUPLING 0 or  1   5-81 Sets the input coupl ing.  
 messageENABLE 0 to  31  5-82 Sets which messages are enabled. 
 peakreset 1  to  31  5-82 Sets the peak hold reset f lags.  
 RUN  0 or  1   5-82 Turns Scope on or  o f f .  
 t raceMATH 0, 1 ,  2 ,  3   5-82 Sets the t race math mode. 
 t r iggerarm/tr igarm    5-82 Arms a one-shot t r igger  mode. 
 t r igger level / t r ig lev -500 to  500 5-82 Sets the t r igger  leve l .  
 t r iggerpolar i ty /po l  0  or  1   5-83 Sets t r igger  po lar i ty .  
 t r iggersource 0,  1 ,  2   5-83 Sets the t r igger  source.  
 t r igger type/t r ig type 0,  1 ,  2   5-83 Sets the scope tr igger  type. 
 VERsion 1 to  4  5-83 Selects  vers ion number access.  
 ver t ica lSCALE 0-12  5-83 Sets the Ver t ica l  scale.  
 

SINAD 

Sinad 
 ALer ts  0 ,  1 ,  2 ,  3   5-84 Sets the Aler t  Enable Status.  
 ALPHA     5-84 Modi f ies the FFT Alpha value.  
 AVG/AVERAGE 1 to  2000  5-84 Sets the number of symbols in a 

sample.  
 ENable  1 or 3  5-84 Sets the enabled data mode(s). 
 ENABLECWT 0 or 1  5-84 Enable/disable the C-Weight Fi l ter. 
 f f t_MAXX 0.0 to 40000.0 5-85 Sets the maximum FFT frequency. 
 f f t_MAXY -80.0 to  0.0 5-85 Sets the maximum FFT dbc level. 
 f f t_MINX 0.0 to  40000.0 5-85 Sets the minimum FFT frequency. 
 f f t_MINY .80.0 to  0.0 5-85 Sets the minimum FFT dbc level. 
 f f t_RATE 1 to  10  5-85 Controls the rate of FFT traces. 
 FILTer  1 to  100  5-85 Sets the samples to average. 
 HNOISE    5-86 Modif ies the High Noise Frequency. 
 HNOTch    5-86 Modif ies the High Notch Frequency. 
 LLIMit  0 to  40.0  5-86 Sets the Lower Alert Limit. 
 LNOISE    5-86 Modif ies the Low Noise Frequency. 
 LNOTch    5-86 Modif ies the Low Notch Frequency. 
 MARKer 0 to  9  5-86 Identi f ies which marker is being 

selected. 
 MATH  0 or 1  5-87 Enables or disables f i l ter ing. 
 PEAKhold 0 or  1   5-87 Sets the Peak Hold mode. 
 PHRESET/PHRST    5-87 Resets the Peak Hold readings.  
 READING    5-87 Only  avai lab le wi th  -onchange 

opt ion.   Returned l is t  var iab le:  
S inad, Prec is ion,  Status.  

 READPEAKhold    5-87 Only  avai lab le wi th  -onchange 
opt ion.   Returned l is t  var iab le:  
PeakHi ,  Hi  Precis ion,  PeakLo, Lo 
Prec is ion,  Status.  

 RESources    5-87 L is ts  the USER resources.  
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COMMAND RANGE  PAGE  DESCRIPTION  

SINAD 

Sinad 
 RUN  0 or  1   5-87 Turns data co l lect ion on or  o f f .  
 SENDCWT   5-88  
 SIZe  5-88 Modi f ies the FFT Size Value. 
 TRACE  
  TAVG  5-88 Returns the la test  average FFT t race 

data.  
  TLIVE  5-88 In i t ia l izes/Returns l ive t race data.  
  TLLIM  5-88 Sets up FFT trace for  Lower L imi t  

Reference. 
  TREF  5-88 Sets up a re ference FFT trace. 
  TULIM  5-88 Sets up FFT t race for  Upper L imi t  

Reference. 
  TAVG_FACTOR 0.0 to  1.0 5-88 Turns data co l lect ion on or  o f f .  
  TCFG  5-88 Not usable as a remote command. 
  TLIVE  5-86 Not usable as a remote command. 
  TLLIM  5-89 Not usable as a remote command. 
  TREF  5-89 Not usable as a remote command. 
  TULIM  5-89 Not usable as a remote command. 
 TRIGger 1 or  2   5-89 Sets the Trigger mode. 
 ULIMit  0 to  40.0  5-89 Sets the Upper Limit Alert. 
 VALue     5-90 Query only  command. 
 VERsion 1 or 2  5-90 Query only command. 
 WINdow    5-90 Modif ies the FFT window. 
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5-8 2975 COMMANDS 

Analyzer 

Analyzer  auto_couple  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  coupl ing set t ing for  sweep 
speed, resolut ion bandwidth,  v ideo bandwidth and span.  Use the va lue parameter  to  set  coupl ing 
parameters.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES:  0   Off  
 1   On  

Analyzer CALibrat ion  

This command is  used to  send ca l ibrat ion data to  the analyzer .  

SYNTAX:  [ s ta te]  

Analyzer  IFGAIN  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  IF Gain.   Use the va lue 
parameter  to  set  the IF Gain.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: -14.0  to  82 .0  

Analyzer  messageENABLE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled messages.  Use the 
va lue parameter  to  set  which messages are enabled. 

SYNTAX:  [value]  

RANGES: Bit  0x01 Control  (a lways  ac t ive)  
  Bi t  0x02 Trace  
  Bi t  0x04 Not  used 
  Bi t  0x08 Peak 
  Bi t  0x10 Average 
  Bi t  0x20 SGL Point  
  Bi t  0x40 Top of  Screen 
  Bi t  0x80 Reference 

Analyzer NORMalize  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  normal ize s tate.   Use the 
va lue parameter  to  s tar t  or  s top the analyzer  normal izat ion.  

SYNTAX:  [ s ta te]  [ - forgive]  

RANGES: 0  S top  
  Non zero  S tar t  
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Analyzer (cont)  

Analyzer  resolut ionbandwidth   or   rbw  

I f  no parameter  va lue is  prov ided, th is  command returns the current  resolut ion bandwidth.   Use the 
va lue parameter  to  set  the resolut ion bandwidth.  

SYNTAX:  [va lue]  [ - forgive]  [uni ts ]  

RANGES:  values  300,  3000,  30000,  60000,  300000,  3000000 
 uni ts  Hz,  kHz,  MHz (not  case  sens i t ive)  

Analyzer  RUNanalyzer   

I f  no parameter  set t ing is  prov ided, th is  command returns the current  run s tate of  the analyzer .   
Use the va lue parameter  to  set  the analyzer  run s tate.  

SYNTAX:  [ s ta te]  [ - forgive]  

RANGES: 1 Channel  ac t ive  
  2  Main  act ive 
  3  Off  

Analyzer SPAN  

I f  no START and STOP parameters are prov ided, th is  command returns the current  Star t  and Stop 
f requencies the analyzer  d isp lay is  spanning.  I f  both the START and STOP frequencies are 
prov ided, the va lues determine the range of  f requencies the analyzer  d isp lays.   Th is  causes a 
modi f icat ion of  the center  f requency.   I f  the STOP frequency is  -1 .0,  the START frequency 
speci f ies the width of  the analyzer  span, which is  centered on the current  center  f requency.  There 
is  no range check.  

SYNTAX:  [S tar t  S top]  

Analyzer  SWEEPspeed  

I f  no SPEED and TYPE parameters are prov ided, th is  command returns the current  sweep speed 
(ms)  and the type = 2.   The speed (ms)  is  speci f ied per  po int  ( type = 1)  or  for  the fu l l  screen ( type 
= 2) .  

SYNTAX:  [ speed type]  [ - forgive]  

Analyzer  topofscreen  

I f  no parameter  va lue is  prov ided, th is  command returns the current  top of  screen va lue.   Use the 
va lue parameter  to  set  the top-of-screen. 

SYNTAX:  [va lue]  [ - forgive]  

RANGES: -99.9  to  80 .0  

Analyzer VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  

RANGES: 1 Driver  ID 
  2  Engine  ID 



5-24 

Analyzer (cont)  

Analyzer vert icalSCALE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  ver t ica l  sca le.   Use the va lue 
parameter  to  set  the ver t ica l  sca le.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES:  0.1  to  30 .0  

Analyzer videobandwidth   or   vbw  

I f  no parameter  va lue is  prov ided, th is  command returns the current  v ideo bandwidth.   Use the 
va lue parameter  to  set  the v ideo bandwidth.  

SYNTAX:  [va lue]  [ - forgive]  [uni ts ]  

RANGES: values  0 ,  10 ,  30 ,  100,  300,  1000,  3000,  10000,  30000,  100000,  300000,  1000000,   
 3000000 

  uni ts  Hz,  kHz,  MHz (not  case  sens i t ive)  
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Audio Frequency Counter  

The Audio Frequency Counter  meter  is  used to  count the audio present on the received RF carr ier  
or  inputs  f rom the f ront  panel  connectors.   The uni ts  are in  Hz or  tenths of  Hz. 

AFCounter  ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus as:  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  EnableLo 
  2  EnableHi  
  3  EnableBoth 

AFCounter  AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  samples used to  
average the AF Counter .   Use the set t ing parameter  to  set  the samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 to  200 

AFCounter  ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: 1 Disable  
  3  Enable  

AFCounter  GATE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  gate s tatus.   Use the set t ing 
parameter  to  set  the gate t ime to  0.1 or  1 .0 seconds. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Tenth  
  1  Second 

AFCounter  LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  [Hz]  [kHz]  

RANGES: 0 to  40 kHz 
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Audio Frequency Counter  (cont)  

AFCounter  PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  peak recording)  

NOTE:  The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 

AFCounter  PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

AFCounter  READING  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Count,  
Prec is ion,  Status,  Accuracy.  

AFCounter  READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion,  Status.  

AFCounter  RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

AFCounter  RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the AF Counter  is  act ive ly  t ry ing 
to  obta in  readings.   Use the set t ing parameter to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  On (enables  AF Counter  readings)  

AFCounter  TRIGger  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  t r igger  mode.  Use the 
set t ing parameter  to  set  the t r igger  mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Cont inuous  
 2  OneShot  
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Audio Frequency Counter  (cont)  

AFCounter  ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  [Hz]  [kHz]  

RANGES: 0 to  40 kHz 

AFCounter  VALue  

This is  a  query only  command that  prov ides the last  f requency reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the f requency and no ind icat ion i f  the data is  s ta le .   When 
the counter  is  running,  the data is  not  s ta le  longer  than a gate t ime. 

AFCounter  VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - range]  

RANGES: 1 AF Counter  Dr iver  ID 
 2  AF Counter  Engine  ID 
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Bit  Error  Rate -  Ber 

This a test  o f  the radio Bi t  Error  Rate when in  the P25 mode.  Any one of  severa l  s tandard P25 
patterns can be used to  determine the error  ra te.  

Ber ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
 1  EnableLo 
 2  EnableHi  
 3  EnableBoth 

Ber ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled data mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: 1 Disable  
 3  Enable  

Ber FRAMEDEPTH   or   FRAMES  

I f  no parameters are prov ided, th is  command returns the current  f rame_cnt and pattern.   The 
“ f rame_cnt”  is  the number of  P25 frames over  which to  accumulate the errors :   {1  to  200}.   The 
“pat tern”  is  the s tandard P25 pattern used to  compare the received data.  

SYNTAX:  [ f rame_cnt]  [pat tern]  [ - forgive]  [ - range]  

RANGES: 0 Std  1011 tone  
 1  S td  Cal ibrat ion 
 2  Std  Si lence  
 3  Std  In ter ference  
 4  Std  Busy 
 5  Std  Id le  

Ber LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  1 .0  
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Bit  Error Rate -  Ber (cont)  

Ber PEAKhold [sett ing] [ - forgive]  [ -range]    

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES:   0 Off  
 1  On 

NOTE: The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 

Ber PHRESET   or   PHRST   

This command resets the peak hold readings.   No data is  requi red.  

Ber READING      

This command is  ONLY avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   B i t  Error  
Rate,  Frame Error  Rate,  Tota l  Bi ts ,  Tota l  Errors,  Tota l  Frames or  Tota l  Error  Frames. 

Ber RESETERRors  

This command resets the BER error  counters.   No data is  requi red.  

Ber RESources   

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

Ber RUN   

I f  no parameter  set t ing is  prov ided, th is  command returns whether the BER engine is  act ive ly  
t ry ing to  obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  BER readings)  

Ber ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the upper  a ler t  l imi t .   Use the va lue 
parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  to  1 .0  
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Bit  Error Rate -  Ber (cont)  

Ber VERsion   

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES:  1  Ber  Dr iver  ID 
  2  Ber  Engine  ID  
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BBAudio 

These commands contro l  the rout ing,  se lect ion and specia l  funct ions for  the in ternal  and external  
audio s ignals .  

BBAudio audioROUTE  

This command prov ides a way of  connect ing a data output source to  a data consumer that  is  on ly  
ab le to  handle a SINGLE input connect ion.   No query mode and returns no usefu l  in format ion.   The 
“source”  data output can be connected to  a number of  consumer “dest inat ions.”   To break a l l  
connect ions to  a g iven dest inat ion,  set  the connect ion va lue to  NONE. 

SYNTAX:  [ source]  [des t ina t ion]  [ - forgive]  

RANGES: source  source  des t inat ion 

  -1=None 9=Speaker  User0 

  0=L1 10=Demod User1  

  1=Mic 11=Fgen User2 

  2=Sinad 12=MixL1 User3  

  3=File  13=User0  User4  

  4=Fgen0 14=User1 User5  

  5=Fgen1 15=afcounter  AFCounter  

  6=Fgen2 16=SinadMtr  Sinad 

  7=Fgen3 17=Scope Scope 

  8=Fgen4 18=Scalar  Scalar  

NOTE:  The numer ic  equiva lent  for  the source is  prov ided for  in format ion only .  

BBAudio clearmixer   or   clrmix  

This command removes ALL input data connect ions to  ALL the mixers.   No query mode and no 
data is  requi red.  

BBAudio DEMODFILter   

I f  no parameter  set t ing is  prov ided, th is  command returns the current  Demodulat ion f i l ter  set t ing.   
Th is  command sets the audio f i l ter  type the demod audio uses to  output to  the f ront  panel  
connectors.   Use the va lue parameter to  set  the Demodulat ion f i l ter .  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 Square  
  1  Sine  
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BBAudio (cont)  

BBAudio digital inauto  

I f  no parameter  va lue is  prov ided, th is  command returns the current  d ig i ta l  in  auto set t ing.   Use 
the va lue parameter  to  set  the d ig i ta l  in  auto.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES:  0  to  1000 mil l i seconds  

BBAudio enablescalar  |  enscalar   

I f  no parameter  va lue is  prov ided, th is  command returns the s tatus of  the scalar  enable.   Use the 
va lue parameter  to  enable or  d isable the scalar  module.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 Off  
 1  On 

BBAudio FGENBALance  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  FGEN balance set t ing.   Th is  
command selects  the FGEN audio output to  use a t ransformer or  d i rect  connect ion to  the f ront  
panel  connector .   Use the va lue parameter  to  set  the FGEN output ba lance. 

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 Unbalanced 
 1  Balanced 

BBAudio FGENFILTer  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  FGEN f i l ter  set t ing.   Th is  
command sets the audio f i l ter  type the FGEN audio output uses for  connect ing to  the f ront  panel  
connectors.   Use the va lue parameter to  set  the FGEN output f i l ter .  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 Square  
 1  Sine  

BBAudio FGENLEVel  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  FGEN output level .   Th is  
command contro ls  an FGEN audio output a t tenuator ,  e i ther  d i rect  or  d iv ide by ten.   Use the va lue 
parameter  to  set  the FGEN output leve l .  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 Normal  
 1  Tenth  
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BBAudio (cont)  

BBAudio microphonebias   or   micbias  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  microphone b ias.   Th is  
command turns on or  o f f  the vo l tage requi red to  operate an external  E lectret  microphone.  Use the 
va lue parameter  to  set  the microphone b ias.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES:  0 Normal  
 1  Powered  

BBAudio MIXer  

This command selects  the rout ing of  s ignals  in  the uni t  to  the f ront  panel  connect ions.   No query 
mode is  avai lab le.   Mixers are sof tware components that  combine one or  more s ignals  and prov ide 
an output.   Th is  command prov ides a way to  connect or  d isconnect s ignal  inputs  to  a mixer .  

SYNTAX:  [ source]  [mixer]  [s ta te]  [ - forgive]  

RANGES: source  source  mixer  s ta te  

  1=L1 256=Fgen4 1=Speaker  0=Off  

  2=Mic 512=User0 2=Demod 1=On 

  4=Sinad 1024=User1  4=Fgen 

  8=File  2048=User2 8=L1 

  16=Fgen0 4096=User3 16=User0  

  32=Fgen1 8192=User4 32=User1  

NOTE:  The numer ic  equiva lent  for  the source and mixer  are prov ided for  in format ion only .  

NOTE: “On” is  a  connected data path.  

BBAudio SCALar  

The scalar  is  a  sof tware module used to  ad just  s ignal  ampl i tude by means of  a  s imple mul t ip l ier .  
The mul t ip l ier  is  sent by the BBAudio Scalar  command.  I f  no parameter  va lue is  prov ided, the 
command returns the last  scalar  va lue issued.  Use the va lue parameter  to  set  the scalar  va lue.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 to  8388606 

BBAudio SINADBALance  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  S inad balance set t ing.   Th is  
command selects  the SINAD input to  be d i rect  or  t ransformer coupled.   Use the va lue parameter  to  
set  the Sinad output ba lance. 

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 Balanced 
  1  Unbalanced 
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BBAudio (cont)  

BBAudio uutdigital input  

This command reads the s tate of  the UUT connector ’s  5  d ig i ta l  inputs .   No data is  requi red.  

BBAudio uutdigitalout  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  UUT Dig i ta l  Output set t ing.   
Use the va lue parameter  to  set  the s tate of  UUT connector ’s  5  d ig i ta l  outputs .  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 to  31 

BBAudio uutvoutadj  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  analog output set t ing.   Use 
the va lue parameter  to  set  the analog output vo l tage by N ( -99 to  99)  s teps re lat ive to  i ts  current  
set t ing.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: -99 to  99  

BBAudio uutvoutput  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  analog output set t ing of  the 
UUT por t .   The reading depends upon the current  drawn by the equipment connected to  the por t .  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 to  99 
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C4FM (Continuous 4-Level  Frequency Modulat ion) 

The C4FM meter  is  a  specia l  meter  for  the measurement of  the qual i ty  o f  a  P25 C4FM modulated 
s ignal .   The meter  reading is  in  % and represents the d i f ference from an ideal  s ignal .  

C4fm ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
 1  EnableLo 
 2  EnableHi  
 3  EnableBoth 

C4fm AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  symbols used to  
average.  Use the set t ing parameter  to  set  the samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 200 to  65535 

C4fm ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled data mode(s) .  

SYNTAX:  [ se t t ing]  ]  [ - forgive]  [ - range]  

RANGES: 1 Disable  
 3  Enable  

C4fm LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range][Hz  kHz]  

RANGES:  0  to  50 .0  

C4fm PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  On 

NOTE:  The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 



5-36 

C4FM (Continuous 4-Level  Frequency Modulation) (cont)  

C4fm PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

C4fm READING  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Reading, 
Prec is ion,  Status or  Accuracy.  

C4fm READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

C4fm RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

C4fm RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the C4FM is  act ive ly  t ry ing to  
obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  C4FM readings)  

C4fm TRIGger  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  t r igger  mode.  Use the 
set t ing parameter  to  set  the t r igger  mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Cont inuous  
 2  OneShot  

C4fm ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range][Hz ⏐  kHz]  

RANGES:  0  to  50 .0  

C4fm VALue  

This is  a  query only  command that  prov ides the last  C4fm reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the reading wi th  no ind icat ion that  the data is  s ta le .  
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C4FM (Continuous 4-Level  Frequency Modulation) (cont)  

C4fm VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES: 1 C4fm Driver  ID 
 2  C4fm Engine  ID 
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Digital  Coded Squelch -  Dcs 

The Dig i ta l  Coded Squelch contro ls  the detect ion of  a  received d ig i ta l  coded squelch s ignal .  

Dcs ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  Enabled mode(s) .   Use the 
set t ing parameter  to  set  the Enabled data mode(s) .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Disable  
 3  Enable  

Dcs READING  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Raw value,  
Corrected va lue or  Status.  

Dcs RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

Dcs RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the AF Counter  is  act ive ly  t ry ing 
to  obta in  readings.   Use the set t ing parameter to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  On (enables  AF Counter  Readings)  

Dcs VERsion  

This is  a  query only  command. 

SYNTAX:  [system] [ - range]  

RANGES: 1 Dcs  Dr iver  ID 
 2  Dcs  Engine  ID 



5-39 

Digital  Voltmeter (DVM) 

The Dig i ta l  Vol tmeter  reads AC/DC vol ts  input f rom the f ront  panel  connector .   The vo l tmeter  
conta ins in ternal  loads for  measur ing audio power.  

Dvm ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
 1  EnableLo 
 2  EnableHi  
 3  EnableBoth 

Dvm AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  samples used to  
average the DVM.  Use the set t ing parameter  to  set  the samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES:  2  to  255 

Dvm ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: 1 Disable  
 3  Enable  

Dvm HOLD  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  ho ld s tatus.   Use the set t ing 
parameter  to  set  the hold s tatus.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  On (holds  the  current  reading)  

Dvm HWRANge  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  hardware range.  Use the 
set t ing parameter  to  set  the hardware range. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: -400 to  0 .400 mV 
 0  Autorange,  4  V,  40  V,  400 V 
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Digital  Voltmeter (DVM) (cont)  

Dvm IMPedance  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  impedance.  Use the set t ing 
parameter  to  set  the impedance. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0,  150,  600 

Dvm LINEFILter   

I f  no parameter  set t ing is  prov ided, th is  command returns the current  l ine f i l ter  set t ing.   Use the 
set t ing parameter  to  set  the l ine f i l ter  set t ing.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 50 or  60  Hz 

Dvm LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .  Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -200 to  200  

Dvm MODe  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  AC/DC mode.  Use the 
set t ing parameter  to  set  the impedance. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES:  1  AC 
  2  DC 

Dvm PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  On (enables  peak recording)  

NOTE:  The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 

Dvm PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  



5-41 

Digital  Voltmeter (DVM) (cont)  

Dvm READING  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   DVM value,  
Prec is ion,  Status or  Accuracy.  

Dvm READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

Dvm RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

Dvm RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the DVM is  act ive ly  t ry ing to  
obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  DVM readings)  

Dvm SOURce  

I f  no parameter  set t ing is  prov ided, th is  command returns the current hardware input source.   Use 
the set t ing parameter  to  set  the hardware input source.  

SYNTAX:  [set t ing]  [ - forg ive]  [ - range] 

RANGES: 0 DVM 
  1  Scope1 
  2  Scope2 

Dvm ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -200 to  200 vol ts  

Dvm VALue  

This is  a  query only  command that  prov ides the last  f requency reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the vo l tage and no ind icat ion that  the data is  s ta le .  
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Digital  Voltmeter (DVM) (cont)  

Dvm VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [system] [ - forg ive]  [ - range]  

RANGES: 1 DVM Driver  ID 
  2  DVM Engine  ID 

Dvm ZERO  

Use the set t ing parameter  to  force the DVM chip to  zero i ts  DC of fset .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Normal  Operat ion
  1  Zero  DC offse t  
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Distort ion 

The Dis tor t ion Meter  uses the same equat ion as the SINAD Meter  (s ignal  + noise/d is tor t ion)  
except the uni t  so lves for  the d is tor t ion component.  

SINAD and Dis tor t ion readings are der ived f rom a common set o f  data.   Consequent ly ,  us ing e i ther  
the “SINAD” or  “Dist ”  commands which turn the meter  on/of f ,  the set  f i l ter ing and t r igger  af fects  
both meters.   Peak readings and a ler ts  are mainta ined ind iv idual ly  for  each reading type and 
those commands only  af fect  the speci f ic  meter .  

Dist  ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
 1  EnableLo 
 2  EnableHi  
 3  EnableBoth 

Dist  ALPHA  

I f  no parameter  set t ing is  prov ided,  th is  command returns the current  FFT a lpha value.   Use the 
set t ing parameter  to  modi fy  the FFT alpha va lue.  

SYNTAX:  [va lue]  [ - forgive]  

Dist  AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  symbols used to  
by the DSP to average the SINAD/Distor t ion.   Use the set t ing parameter  to  set  the number of  
symbols in  a sample.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 to  2000 (normally  se t  to  1)  

Dist  ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled mode(s) .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Disable  
  3  Enable  
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Distort ion (cont)  

Dist  enablecwt   or   encwt  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the center  weight f i l ter  is  
enabled.  Use the set t ing parameter  to  enable or  d isable the center  weight f i l ter .  

SYNTAX: [se t t ing]  [ - forgive]  [ - range]  

RANGES:  0  Disable  
  1  Enable  

Dist  FILTer  

I f  no parameter  set t ing is  prov ided, th is  command returns the number of  samples used to  average 
the SINAD/Distor t ion.   Use the set t ing parameter  to  set  the samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 to  100 

Dist  HNOISE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  h igh noise f requency set t ing 
for  the FFT.  Use the set t ing parameter  to  modi fy  the h igh noise f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Dist  HNOTch  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  h igh notch f requency set t ing 
for  the FFT.  Use the set t ing parameter  to modi fy  the h igh notch f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Dist  LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  40.0  

Dist  LNOISE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  low noise f requency set t ing 
for  the FFT.  Use the set t ing parameter  to  modi fy  the low noise f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  
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Distort ion (cont)  

Dist  LNOTch  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  low notch f requency set t ing 
for  the FFT.  Use the set t ing parameter  to modi fy  the low notch f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Dist  MATH  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  math mode.  Use the set t ing 
parameter  to  set  the math mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (on enables  f i l ter ing)  

Dist  PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  peak recording)  

NOTE:  The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 

Dist PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

Dist  READING  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   I t  is  not a  va lue which can be modi f ied 
or  quer ied.   Returned l is t  var iab le:   Dis tor t ion,  Prec is ion or  Status.  

Dist  READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:  PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

Dist  RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  
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Distort ion (cont)  

Dist  RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the SINAD/Distor t ion is  act ive ly  
t ry ing to  obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  SINAD/Dis tor t ion  readings)  

Dist  SENDCWT  

This command is  sent an array of  data PAIRS [ f req db] which represent the des i red f requency 
response of  the C-Weight Fi l ter .   These data pai rs  are sp l ined to  obta in  va lues at  regular  
f requency in terva ls ,  and then the pai rs  are sent to  the DSP for  use as a f i l ter .  

SYNTAX: [ f i l te r  ar ray]  

Dist  SIZe  

I f  no parameter  set t ing is  prov ided,  th is  command returns the current  FFT s ize value.   Use the 
parameter  set t ing to  modi fy the FFT size va lue.  

SYNTAX:  [ se t t ing]  [ - forgive]  

Dist  TRIGger  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  t r igger  mode.  Use the 
set t ing parameter  to  set  the t r igger  mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Cont inuous  
  2  OneShot  

Dist  ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  40.0  

Dist  VALue  

This is  a  query only  command that  prov ides the last  d is tor t ion reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the d is tor t ion and no ind icat ion that  the data is  s ta le .  
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Distort ion (cont)  

Dist  VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES: 1 SINAD/Dis tor t ion  Dr iver  ID 
  2  SINAD/Dis tor t ion  Engine ID 

Dist  WINdow  

I f  no parameter  set t ing is  prov ided,  th is  command returns the current  FFT window value.   Use the 
set t ing parameter  to modi fy  the FFT window. 

SYNTAX:  [ sys tem]  [ - forgive]  
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FM Deviat ion 

The Deviat ion Meter  reads the amount the RF carr ier  is  sh i f ted f rom the non-modulated s tate in  
average or  peak modes.  The uni ts  are in  kHz. 

FMDev ALERTS  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
 1  EnableLo 
 2  EnableHi  
 3  EnableBoth 

FMDev AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  samples used to  
average the FM Deviat ion.   Use the set t ing parameter  to  set  the number of  samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 50 to  10000 ( typica l  is  100 to  10000)  (defaul t  i s  1000)  

FMDev ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled mode(s) .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Disable  
  3  Enable  

FMDEV LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0% to  100% 

FMDev MATH  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  math mode.  Use the set t ing 
parameter  to  set  the math mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Peak 
  1  Average 
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FM Deviat ion (cont)  

FMDev PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  peak recording)  

NOTE:  The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 

FMDev PHRESET   o r   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

FMDev READING  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   +Deviat ion,   
-Deviat ion,  Average Deviat ion or  Prec is ion.  

FMDev READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

FMDev RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

FMDev RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the FM Deviat ion is  act ive ly  
t ry ing to  obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  FM devia t ion  readings)  

FMDev TRIGger  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  t r igger  mode.  Use the 
set t ing parameter  to  set  the t r igger  mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Cont inuous  
  2  OneShot  
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FM Deviat ion (cont)  

FMDev ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0% to  100% 

FMDev VALue  

This is  a  query only  command that  prov ides the last  average deviat ion reading.   S imi lar  to  the 
“ reading”  command, th is  command prov ides only  a s ing le,  average dev iat ion and no ind icat ion that  
the data is  s ta le .  

FMDev VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES: 1 FM Devia t ion  Driver  ID 
  2  FM Devia t ion  Engine  ID 
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Function Generators 

The Funct ion Generators  are audio sources used to  modulate the RF generator .   The audio is  
avai lab le at  the f ront  panel  connectors .   The upper range is  20 kHz wi th  the capabi l i ty  o f  one- tenth 
Hz resolut ion.  

Subcommands can be fo l lowed by an at tached number ( i .e . ,  Freq2)  that  ind icates the LUN.  LUN=0 
SHOULD NOT BE USED.  LUN1 and LUN2 are used for  audio output and LUN3 and LUN4 are used 
to  modulate the RF.  Ident i f iab le  as M1 and M2 respect ive ly .  

FGen DEViat ion  

I f  no parameter  va lue is  prov ided, th is  command returns the current  vo l tage level .   Use the va lue 
parameter  to  set  the funct ion generator  vo l tage level  us ing a convers ion of  1  V = 5 kHz. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  40.0  kHz 

NOTE: The return f rom sett ing the va lue is  s imi lar  to  the resul ts  received f rom a query for  
in format ion.   The th i rd  va lue should match the requested set t ing,  the f i rs t  va lue is  the 
equiva lent  vo l tage level  and the second va lue is  the equiva lent  AM percentage. 

FGen DURation  

I f  no parameter  va lue is  prov ided, th is  command returns the current  tone durat ion.   Use the va lue 
parameter  to  set  the funct ion generator  tone durat ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 1 ms  to  100 seconds  ( in  ms)  

FGen FREQuency  

I f  no parameter  va lue is  prov ided, th is  command returns the current  audio f requency.   Use the 
va lue parameter  to  set  the funct ion generator  audio f requency. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  20000 Hz 

FGen LEVel  

I f  no parameter  va lue is  prov ided, th is  command returns the current  vo l tage level .   Use the va lue 
parameter  to  set  the funct ion generator  vo l tage level .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  20 .0  V 

NOTE: The return f rom sett ing the va lue is  s imi lar  to  the resul ts  received f rom a query for  
in format ion.   The f i rs t  va lue should match the requested set t ing,  the second va lue is  the 
equiva lent  percentage and the th i rd  va lue is  the equiva lent  dev iat ion.  
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Function Generators (cont)  

FGen MODe  

I f  no parameter  va lue is  prov ided, th is  command returns the current  fgen mode.  Use the va lue 
parameter  to  set  the funct ion generator  mode. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  Tone 
  2  Burs t  

FGen –onchange STATus  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   Prov ides the s tatus of  the execut ion of  
a  sequence of  tones for  use in  cont inuous tone s ignal ing.   Data prov ided:  Status code or  
Reference code. 

SYNTAX:  [value][ - forgive][ - range]  

Fgen PERcent  

I f  no parameter  va lue is  prov ided, th is  command returns the funct ion generator  vo l tage set t ings.   
Use the va lue parameter  to  set  the funct ion generator  AM percentage modulat ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0% to  100% 

NOTE:  The in format ion returned when set t ing the va lue is  s imi lar  to  the in format ion generated 
f rom the query.   The second va lue should match the requested set t ing,  the f i rs t  va lue is  
the equiva lent  vo l tage leve l  and the th i rd  va lue is  the equiva lent  FM deviat ion.  

FGen RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

FGen SEQuence  

This command is  used to  send a s ing le tone (pai r )  o f  a  tone sequence to  a funct ion generator .   
A l lows contro l  o f  the s tandard parameters for  a  two tone s ignal ,  a long wi th  a re ference number 
used in  a sequence of  commands.  There is  no query avai lab le for  th is  command. 

SYNTAX:  [ f req1 f req2 shape dura t ion level  ref ]  [ - forgive]  [ - range]  

RANGES: (See the  individual  tone  commands  for  va l id  range se t t ings . )  



5-53 

Function Generators (cont)  

FGen SHape  

I f  no parameter  va lue is  prov ided, th is  command returns the current  audio wave shape.  Use the 
va lue parameter  to  set  the funct ion generator  wave shape. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Sine  
  1  Tr iangle  
  2  Square  
  3  Ramp 
  6  DTMF 

FGen SYNChronize  

This command sends down a command to  synchronize the phase of  the funct ion generators .   No 
data is  requi red or  re turned. 

FGen VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES: 0 Driver  
  1  Engine  
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Generator 

Generator  DCPOWer  

This command turns the power to  the RF Generator  on or  o f f .  

I f  no parameter  va lue is  prov ided, th is  command returns the current  DC power set t ing.   Use the 
va lue parameter  to  turn the DC power on or  o f f .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
  1  On 

Generator  FREQuency  

This  command sets the RF frequency of  the generator .  

I f  no parameter  va lue is  prov ided, th is  command returns the generator  f requency.   Use the va lue 
parameter  to  set  the des i red generator  f requency. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  [ -uni ts ]  

RANGES: value  0  to  2 .8  GHz 
  uni ts  Hz,  kHz,  MHz,  GHz (not  case  sens i t ive)  

Generator  hwALC  

I f  no parameter  va lue is  prov ided, th is  command returns the hardware ALC track ing.   Use the 
va lue parameter  to  set  the hardware ALC track ing.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Slow 
  1  Fas t  
  2  Digi ta l  

Generator hwBW  

I f  no parameter  va lue is  prov ided, th is  command returns the generator  bandwidth.   Use the va lue 
parameter  to  set  the generator  bandwidth.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Narrow 
  1  Wide 

Generator ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the enabled mode(s) .   Use the set t ing 
parameter  to  set  the b i ts  to  enable the des i red data repor t ing.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0x02 Lock s ta tus  
  0x08 Yig  s ta tus  
  0x10 ALC s ta tus  
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Generator  (cont)  

Generator MODulat ion  

This  command sets the modulat ion type used by the RF Generator .  

I f  no parameter  va lue is  prov ided, th is  command returns the current  modulat ion.   Use the va lue 
parameter  to  set  the generator  modulat ion.  

SYNTAX:  [va lue]  [ - forg ive]  [ - range]  

RANGES: 0 Off  
  1  FMN 
  2  FMW 
  3  PM 
  4  AM 
  5  PSK 
  6  USB 
  7  LSB 
  8  P25MIS 
  9  P25MCC 
  10  AMV 
  11  P25LSM 

NOTE:  Modes PM, PSK, USB and LSB are not  current ly  avai lab le.   Mode P25LSM is  on ly  
avai lab le when the appropr ia te  sof tware has been insta l led.  

Generator P25Mode  

This command sets the modulat ion pattern for  P25. 

I f  no parameter  va lue is  prov ided, th is  command returns the current  P25 mode.  Use the va lue 
parameter  to  set  the P25 modulat ion type. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  Speech 
  2  S i lence 
  3  Err5percent  
  4  Hz1011 
  5  F i le  
  6  StdTone 
  7  StdSi lence  
  8  In terference  
  9  Busy 
  10  Id le  
  11  Cal ibrat ion 
  12  Lud1Trig  
  13  NoTrig  
  14  Lud2Trig  
  15  Std511 
  16 SymRate  
  17  LowDevia t ion 
  18  FidPat tern  
  19  FidSpectrum 
  20  Trunking 
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Generator  (cont)  

Generator  pushtotalk   or   ptt   

This  command turns the IF s ignal  o f f  that  goes to  the RF Generator ,  turn ing of f  the RF output to  
the f ront  panel  connectors.  

I f  no parameter  va lue is  prov ided, th is  command returns the Push-To-Talk  s tate.   Use the va lue 
parameter  to  set  the Push-To-Talk  s tate.  

SYNTAX:  [va lue]  [ - forg ive]  [ - range]  

RANGES: 0 Off  
  1  On 
  2  PTT mode 

Generator RFLEVel  

This  command sets the RF Generator  output leve l  in  dBm. 

I f  no parameter  va lue is  prov ided, th is  command returns the RF level  set t ing.   Use the va lue 
parameter  to  set  the RF level .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: GEN connector  -137.0  to  -30.0  
  T/R connector  -110.0  to  +10.0  

Generator  RFOUTput  

This  command sets the RF Generator  f ront  panel  output por t .  

I f  no parameter  va lue is  prov ided, th is  command returns the current  RF output por t .   Use the va lue 
parameter  to  set  the RF output por t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 T/R 
  1  GEN 

Generator VERsion  

This is  a  query only  command. 

SYNTAX:  [ sys tem]  

RANGES: 0 Genera tor  Engine  ID 
  1  Genera tor  Dr iver  ID 

Generator  YIGSPEED  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  YIG speed.  Use the set t ing 
parameter  to  set  the YIG speed.  

SYNTAX:  [set t ing]  [ - forg ive]  [ - range] 

RANGES: 0 Fast 
  1  S low 
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HW_control (Control of  Miscellaneous Hardware Functions)  

HW_control ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the enabled messages. 

SYNTAX:  [ se t t ing]  

RANGES: 0x02 Temperature  
  0x04 DMA sta tus  
  0x08 YIG Cal ibra t ion 

HW_control  FP_LEDS   or   LEDS  

I f  no parameter  va lue is  prov ided, th is  command returns the s tatus of  the f ront  panel  LEDs.  The 
“mask”  word speci f ies which LEDs are af fected.   The “s ta te”  var iab le enables/d isables the LEDs 
contro l led by the mask. 

SYNTAX:  [ s ta te  mask]  [ - forgive]  

RANGES: 0x01 SHIFT Key act ive  
  0x02 T/R Por t  
  0x04 GEN Por t  

HW_control -onchange TEMPerature  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   No query or  set  va lue a l lowed.  Data 
prov ided:  IF temperature.  

HW_control REF_10MHZ   or   REF  

I f  no parameter  va lue is  prov ided, th is  command returns the current  s tate of  the 10 MHz reference.  
Use the va lue parameter  to  contro l  the use of  an in ternal  10 MHz reference. 

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 External  
  1  In ternal  

HW_control  TCXO  

I f  no parameter  va lue is  prov ided, th is  command returns the current  TCXO sett ing.   Use the va lue 
parameter  to  set  the Temperature Contro l led Osci l la tor  ad justment.  

SYNTAX:  [va lue]  [ - forgive]  

RANGES: 0 to  4095 

HW_control  VERsion  

This is  a  query only  command. 

SYNTAX:  [va lue]  [ - forgive]  
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HW_control (Control of  Miscellaneous Hardware Functions) (cont)  

HW_control y ig_lock   or   yig  

I f  no parameter  va lue is  prov ided, th is  command returns the s tatus of  the y ig  lock contro l .   Use the 
va lue parameter  to  contro l  the t ransmiss ion of  the y ig  lock message. 

SYNTAX:  [va lue]  [ - forg ive]  

RANGES: 0 Disable  
  1  Enable  
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Logic Trunked Radio -  Ltr  

The Logic  Trunked Radio command is  used to  set  up the 2975 to  communicate wi th  a rad io us ing 
the LTR protocol .  

Ltr  AREA   

I f  no parameter  va lue is  prov ided, th is  command returns the current  s tatus of  the area b i t .   Use the 
va lue parameter  to  set  the area b i t  for  repeater  and mobi le  s imulat ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  
  1  

Ltr  BAND   

I f  no parameter  va lue is  prov ided, th is  command returns the current ly  se lected f requency band.  
Use the va lue parameter  to  set  the f requency band. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  800 MHz 
  1  900 MHz 
  2  User  
Def ined  

Ltr  BORDERoffset   

I f  no parameter  va lue is  prov ided, th is  command returns the current  se lected border  of fset .   Use 
the va lue parameter  to  set  the border  of fset  f lag which is  used when associat ing FCC frequency 
channels  to  the LTR channel  numbers.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 
  1  

Ltr  ENable   

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
va lue parameter  to  set  the enabled date mode(s)  (BIT FIELD).  

SYNTAX:  [ se t t ing]  

RANGES: 0x02 Enable  Input  
  0x04 Enable  Output  

Ltr  FCCRX   

This is  a  query only  command.  The channel  parameter  is  requi red to  use th is  command to  obta in  
the receive f requency (wi th  respect to  the 2975)  for  the speci f ied channel  number.   The border  
of fset  and se lected f requency band af fect  th is  va lue.  

SYNTAX:  [channel]  [ - forgive]  [  - range]  

RANGES:  0  to  6000 
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Logic Trunked Radio -  Ltr  (cont)  

Ltr  FCCTX   

This is  a  query only  command.  The channel  parameter  is  requi red to  use th is  command to  obta in  
the t ransmi t  f requency (wi th  respect to  the 2975) ,  for  the speci f ied channel  number.   The border  
of fset  and se lected f requency band af fect  th is  va lue.  

SYNTAX:  [channel]  [ - forgive]  [  - range]  

RANGES: 0 to  6000 

Ltr  FREE   

I f  no parameter  va lue is  prov ided, th is  command returns the f ree channel  for  repeater  and mobi le  
s imulat ion.  Use the va lue parameter  to  set  the f ree channel .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 1 to  20 (Val id  range for  se t t ing)  
  0  to  31  (Data  entry  range l imits )  

Ltr  GOto   

I f  no parameter  va lue is  prov ided, th is  command returns the se lected channel  for  repeater  and 
mobi le  s imulat ion.   Use the va lue parameter  to  set  the channel  number.  

SYNTAX:  [value]  [ - forgive]  [ - range]  

RANGES: 1 to  20 (Val id  range for  se t t ing)  
  0  to  31  (Data  entry  range l imits )  

Ltr  GROUP   or   GRP   

I f  no parameter  va lue is  provided, th is  command returns the se lected group for  repeater  and 
mobi le  s imulat ion.   Use the va lue parameter  to  set  the group number.  

SYNTAX:  [value]  [ - forgive]  [ - range]  

RANGES:  0 to  255 

Ltr  HOME   

I f  no parameter  va lue is  prov ided, th is  command returns the home channel  for  repeater  and mobi le  
s imulat ion.   Use the va lue parameter  to  set  the home channel .  

SYNTAX :  [value]  [ - forgive]  [ - range]  

RANGES: 1 to  20 (Val id  range for  se t t ing)  
  0  to  31  (Data  entry  range l imits )  
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Logic Trunked Radio -  Ltr  (cont)  

Ltr  INUSE  

I f  no parameter  va lue is  prov ided, th is  command returns the “ in  use”  channel  for  repeater  and 
mobi le  s imulat ion.   Use the va lue parameter  to  set  the “ in  use”  channel .  

SYNTAX:  [value]  [ - forgive]  [ - range]  

RANGES: 1 to  20 (Val id  range for  se t t ing)  
  0  to  31  (Data  entry  range l imits )  

Ltr  MOBILESTATE   or   MSTATE  

I f  no parameter  va lue is  prov ided, th is  command returns the current  mobi le  s imulat ion s tate.   Use 
the va lue parameter  to  set  the des i red mobi le  s imulat ion s tate.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Id le  
  1  In i t ia l ize  
  2  Lis tening 

Ltr  MOBILETRIES   or   MTRIES   

I f  no parameter  va lue is  prov ided, th is  command returns the number of  t r ies that  the mobi le  
s imulator  uses when at tempt ing to  acqui re repeater  serv ice.   Use the va lue parameter  to  set  the 
desi red number of  “ t r ies.”  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  100  

Ltr  MODE   

I f  no parameter  va lue is  prov ided, th is  command returns the current  LTR mode. Use the va lue 
parameter  to  set  the LTR mode. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  No Mode 
  1  Moni tor  a  Repeater  
  2  Monitor  a  Radio  
  3  Reserved 
  4  Repeater  S imulat ion 
  5  Mobile  S imulat ion 

Ltr  MONitor   

I f  no parameter  va lue is  prov ided, th is  command returns the current  moni tor  s tatus.   Use the va lue 
parameter  to  set  the moni tor  s tatus,  which swi tches between the receive and transmi t  f requency 
set t ings.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Monitor  OFF ( t ransmit)  
 1  Moni tor  ON (receive)  
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Ltr  PARAMS   

I f  no parameters are prov ided, th is  command returns the current  set t ings.  

SYNTAX:  [deviat ion]  [ inver ted]  [sync]  [ - forgive]  [ - range]  

RANGES (Deviat ion):  0  to  40000 Hz (Defaul t  i s  1000)  

NOTE:  Use the dev iat ion parameter  to  set  the output f requency dev iat ion ( in  Hz) .  

RANGES (Inverted):  0   Normal  (Defaul t )  
  1   Inver ted  

NOTE:  Use the inver ted parameter  to  inver t  every b i t  in  the t ransmi t ted word.  

RANGES (Sync):  0  to  0x1FF (Defaul t  i s  0x158)  

NOTE:  Use the sync parameter  to  change the speci f ied t ransmi t  sync code word.  

Ltr  PORCH   

I f  no parameter  va lue is  prov ided, th is  command returns the current  porch enable s tatus.   Use the 
va lue parameter  to  contro l  the porch enable b i ts .   The “ f ront”  and “back”  porch are 3 and 2 b i ts  
respect ive ly ,  which can be added to  a packet to  ass is t  propagat ion through data f i l ters .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0x01 Front  (“1”  enables  the  respect ive  porch)  
  0x02 Back 

Ltr  PTT  

I f  no parameter  va lue is  prov ided, th is  command returns the Push-To-Talk  (PTT) s tatus.   Use the 
va lue parameter  to  set  the s imulated PTT state dur ing mobi le  s imulat ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On 

Ltr  READING   

This command is  ONLY avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   9-b i t  LTR 
sync code, 28-b i t  LTR word,  7-b i t  LTR checksum, re la t ive t ime stamp, s tate of  the invers ion 
detect ion f lag (1/0) ,  “area”  b i t ,  5  b i t  goto channel  f ie ld ,  5  b i t  home channel  f ie ld ,  8  b i t  group f ie ld  
or  5  b i t  f ree channel  f ie ld .  
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Ltr  REPEATERSTATE   or   RSTATE  

I f  no parameter  va lue is  prov ided, th is  command returns the current  s tate of  the repeater .   Use the 
va lue parameter  to  set  the current  s tate of  the repeater .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Id le  
  1  Repeater  Busy ( forces  the  Mobile  to  switch  to  the  f ree  channel)  
  2  Cont inuous  ( forces  the  Mobile  of  se t  group to  l is ten)  
  3  Radio  In i t ia ted  Cal l  
  4  Radio  In i t ia ted  Cal l  in  RIC Mode 

Ltr  RICcode   

I f  no parameter  va lue is  prov ided, th is  command returns the current  Radio- In terConnect (RIC)  
group parameter  for  repeater  and mobi le  s imulat ion.   Use the va lue parameter  to  set  the current  
RIC code. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  255 

Ltr  RXCHANnel   

I f  no parameter  channel  is  prov ided, th is  command returns the current  receive channel .   Use the 
channel  parameter  to  set  the current  receive channel .  

SYNTAX:  [channel]  [ - forgive]  [ - range]  

RANGES: 1 to  20 (val id  range for  channel)  
  1  to  31 (val id  range for  se t t ing)  

Ltr  RXFREQuency   

The parameter  channel  is  REQUIRED for  a  query.   I f  no f requency f ie ld  is  prov ided, th is  command 
returns the current  receive f requency ass igned to  the speci f ied channel .  Use the channel  
parameter  to  set  the receive f requency for  a  speci f ic  channel .  

SYNTAX:  [channel]  [ f req]  [ - forgive]  [ - range]  

RANGES: 0.0  to  2800.0  MHz (val id  range for  f requency 
 1  to  20 (val id  range for  channel)  

Ltr  TXCHANnel   

I f  no parameter  channel  is  prov ided, th is  command returns the current  t ransmi t  channel .   Use the 
channel  parameter  to  set  the current  t ransmi t  channel .  

SYNTAX:  [channel]  [ - forgive]  [ - range]  

RANGES: 1 to  20 (val id  range for  channel)  
 1  to  31 (val id  range for  se t t ing)  
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Ltr  TXFREQuency   

The parameter  channel  is  REQUIRED for  a  query.   I f  no f requency f ie ld  is  prov ided, th is  command 
returns the current  t ransmi t  f requency ass igned to  the speci f ied channel .   Use the channel  
parameter  to  set  the t ransmi t  f requency for  a  speci f ic  channel .  

SYNTAX:  [channel]  [ f req]  [ - forgive]  [ - range]  

RANGES: 0.0  to  2800.0  MHz (val id  range for  f requency 
 1  to  20 (val id  range for  channel)  

Ltr  VERsion  

This is  a  QUERY only command. 

SYNTAX:  [ sys tem]  [ - range]  

RANGES: 1 LTR Driver  ID 
  2  LTR Engine  ID 
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The P25 commands contro l  the receiver  and generator  funct ions and encode/decode the P25 
waveform.  The commands s imul taneously  set  the data the generator  t ransmi ts and shows the data 
being received. 

P25 commands are d iv ided in to  two groups:  commands which af fect  data received by the 2975 
(decode)  and commands which af fect  data t ransmi t ted by the 2975 (encode) .  

P25 decode ENable  

I f  no parameter  va lue is  prov ided, th is  command returns whether  P25 data is  decoded or  ignored.  
Use the va lue parameter  to  enable/d isable P25 data co l lect ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  data  col lec t ion)  

P25 decode ENCRYPTion  

This command requests t ransmiss ion of  an encrypt ion s tatus.   No data is  needed or  re turned. 

P25 decode -onchange encryptstate   or   encrstate  

This command prov ides a TCL l is t  o f  the LSD:  LSD, Status_1, Status_2 or  Status_3. 

This  command is  on ly  avai lab le wi th  the -onchange subcommand.  No data is  needed. 

P25 decode sampleRATE  

I f  no parameter  va lue is  prov ided, th is  command returns the current  sample rate.   Use the va lue 
parameter  to  set  the desi red sample rate.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 1,  2 ,  4 ,  8 ,  16 ,  32 ,  64 ,  128 

P25 encode C4FMpercent  

I f  no parameter  va lue is  prov ided, th is  command returns the C4FM modulat ion percentage.  Use 
the va lue parameter  to  set  the C4FM modulat ion percentage. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  100 
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P25 encode DIGITS  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  DTMF str ing which is  
t ransmi t ted on LCO = 7.   Use the set t ing parameter  to  set  the DTMF dig i t  s t r ing.  

LCO 7 has the abi l i ty  to  t ransmi t  a  maximum of 10 DTMF 4-b i t  “n ibb les.”   Standard d ig i ts  (0-9)  and 
a few specia l  characters requi re one n ibb le;  le t ters  (A-D) requi re two n ibb les.   Th is  command can 
manage outgoing s tr ings which conta in more legal  symbols  than f i t  in  10 n ibb les;  however ,  i f  input 
s tr ings are too large,  the input s tr ings are conver ted unt i l  10 n ibb les are s tored, and the remainer  
of  the s tr ing is  ignored.  Any unused n ibb le f ie lds are f i l led wi th  the DTMF escape n ibb le (0x0f) .  

SYNTAX:  [ se t t ings]  [ - forgive]  

RANGES: 0 to  9 ,  A,  B,  C,  D,  H,  P ,  * ,  #  (H sends  “Hook Flash”  symbol)  (P  sends  “Pause”  
symbol)  

NOTE:  The set t ing is  t reated as a Str ing and not a  number because i t  can conta in  non-d ig i t  
characters  and a 10 d ig i t  s t r ing exceeds the data l imi ta t ions of  a  32 b i t  in teger  va lue.  

P25 encode ENCRYPTenable  

Val id  set t ings are requi red when running th is  command.  Use the command to  set  the t ransmi t ted 
encrypt ion type and the Algor i thm ID.  These var iab les typ ica l ly  match;  however ,  th is  command 
transmi ts an Algor i thm ID which d i f fers  f rom the one current ly  be ing used in  the encrypt ion 
process.  

SYNTAX:  [encrypt_type]  [a lg id]  [ - forgive]  [ - range]  

RANGES:  encrypt_type   a lg id  

  0  or  0x80 = c lear  text   0  to  255 
  0x81 = DES 
  0x83 = AES 

NOTE:  “Clear  text”  encrypt ion is  used i f :   the speci f ied encrypt_type is  unknown; i t  spec i f ies an 
encrypt ion process which requi res an unavai lab le opt ion;  i f  a  key has not been loaded in to  
the s lot  speci f ied by the KEYID f ie ld.  

P25 encode FIELD   

This  is  a  requi red parameter .   I f  a  f ie ld  va lue parameter  is  not  prov ided, the command returns the 
va lue of  the speci f ied f ie ld .   Use f ie ld  name parameter  to  ind iv idual ly  set  up the var ious data f ie lds 
used in  s tandard P25 and P25 trunk ing.   To set  the data for  a  speci f ic  LCO, use remote command 
" lcomsg." 

NOTE:  P25 speci f icat ions def ine messages which share common data or  have common data 
names.  The 2975 in ternal ly  def ines a set  o f  data f ie lds,  then uses these f ie lds to  
generate the var ious message b locks.   Knowing which data f ie lds to  set  up requi res a 
knowledge of  the P25 speci f icat ions and, for  cer ta in  messages, may requi re in format ion 
f rom Aerof lex.  

SYNTAX:  [ f ie ld_name]  [ f ie ld_value]  [ - forgive]   
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P25 encode FIELD (cont)   

RANGES (“f ie ld_name” -  header):  a lg id   (Header)  Algor i thm ID   8  b i ts  
    keyid   Key Ident i f ier     16  b i t  
    l sd1   LSD Info  (MSW)   16  b i ts  
    l sd2  LSD Info  (LSW)   16  b i ts  
    mfid   (Header)  Manufacturers  ID  8  b i ts  
    nac   Network Access  Code   12  b i ts  
    s   S ta tus  Symbol     2  b i t  
    tg id   Talk  Group ID    16  b i ts  
 

RANGES ("f ie ld_name" -  LCO):  bfreq  Base  Frequency Octet  0-1   16  b i ts  
    bw  Bandwidth     9  b i ts  
    chanid  Gener ic  Channel  ident i f ier   4  b i ts  
    channum Gener ic  Channel  number   12  bi ts  
    chanid_a Channel  A ident i f ier    4  b i ts  
    channum_a Channel  A number    12  bi ts  
    chanid_b Channel  B ident i f ier    4  b i ts  
    channum_b Channel  B number    12  b i ts  
    chanid_r  Channel  R ident i f ier    4  b i ts  
    channum_r  Channel  R number    12  b i ts  
    chanid_t  Channel  T ident i f ier    4  b i ts  
    channum_t Channel  T number    12  bi ts  
    cspace  Channel  Spacing   10 bi ts  
    c t ime  Cal l  Timer     16  b i ts  
    e fun_a  Ext .  Funct ion Octet  0-2    24  b i ts  
    e fun_b  Ext .  Funct ion Octet  4-4    16  b i ts  
    emg  Emergency bi t     1  b i t  
    grpaddr   Gener ic  Group Address    16  b i ts  
    grpaddr_a  Group Address  -  A   16  b i ts  
    grpaddr_b Group Address  -  B   16  b i ts  
    lco   Link Control  Opcode   6  b i ts  
    lco_algid  (LCO) Algor i thm ID   8  b i ts  
    lco_mfid  (LCO)  Manufacturers  ID  8  b i ts  
    l ra   Locat ion Regis t ra t ion Area   8  b i ts  
    msg  Data  message    16  b i ts  
    net id   Network Ident i f icat ion   20  b i ts  
    p   Pr ior i ty  b i t     1  b i t  
    pr ior req Reques ted  Pr ior i ty    4  b i ts  
    res_4  Reserved    4  b i ts  
    res_8  Reserved    8  b i ts  
    res_16  Reserved    16  b i ts  
    res_24  Reserved    24  b i ts  
    r f subid   RF Sub-System Id    8  b i ts  
    sc lass   Serv ice  Class     8  b i ts  
    sc lass_a Serv ice  Class   -   A   8  b i ts  
    sc lass_b  Serv ice  Class   -   B   8  b i ts  
    servop  Service  Options    8  b i ts  
    s f   S tandard  Format  b i t    1  b i t  
    s i te id   S i te  Id      8  b i ts  
    s rcaddr   Source  Address     24  b i ts  
    s rc id   Source Ident i f icat ion   24  b i ts  
    s savai l   Avai lable  Sys tem Services   24  b i ts  
    s ssup  Suppor ted  Sys tem Services   24  b i ts  
    s tsupdate  Sta tus      16  b i ts  
    sys id   Sys tem Ident i f icat ion   12  b i ts  
    tg taddr   Target  Address     24  b i ts  
    xmitoff   Transmit  Offset     9  b i ts  
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P25 encode FIELD (cont)   

RANGES ("f ie ld_name" -  Trunking):  anngrpadr  Announcement  Group Add  16 bi ts  
    chanid_c Control  Channel  ident i f ier   4  b i ts  
    channum_c Control  Channel  number   12  bi ts  
    chanid_v Voice Channel  ident i f ier   4  b i ts  
    channum_v Voice  Channel  number    12  bi ts  
    chanidrx_c Control  Channel  Rcv ID  4  b i ts  
    channumrx_c Control  Channel  Rcv number   12  bi ts  
    chanidtx_c Control  Channel  Xmit  ID  4  b i ts  
    channumtx_c Control  Channel  Xmit  number   12  b i ts  
    chanidrx_v Voice  Channel  Rcv ID   4  b i ts  
    hannumrx_v Voice  Channel  Rcv number   12  bi ts  
    chanidtx_v Voice Channel  Xmit  ID   4  b i ts  
    channumtx_v Voice Channel  Xmit  number   12  b i ts  
    target id   Target  Address     24  b i t  
    t_anet   Act ive  Network F lag   1  b i t  
    t_gav  Group Aff i l ia t ion Value  2  b i t  
    t_ lg   Local /Global  F lag   1  b i t  
    t_prot   Protec ted  Trunking Flag   1  b i t  
    t_rv   Regis t ra t ion  Value    2  b i t  
    wacnid   Wide Area  Communicat ion Net   20 bi ts  
    wgid   Working Group ID   16  b i ts  
    wuid  Working Uni t  ID   24  b i ts  
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P25 encode lcomessage |  lcomsg   

This command does not have a query.   Use th is  command to  set  up the requi red parameters for  a  
speci f ic  LCO message packet.   When standard P25 transmiss ion is  act ive,  i t  causes the data to  be 
t ransmi t ted at  least  once.  Note that  for  LCO = 7,  the s tr ing of  DTMF dig i ts  must be set  us ing the 
“P25 encode d ig i ts”  command. 

The number and source of  the in format ion in  the parameter  l is t  is  speci f ic  to  the LCO speci f ied.   
See TIA/EIA Speci f icat ion 102.AABF for  more in format ion.  

NOTE :  Commas are inc luded to  c lar i fy  f ie ld  separat ion only .   Commas are NOT needed in  the 
command. 

RANGES:  0  p ,   s f ,   lco_mfid ,   emg,   servop,   0 ,   grpaddr ,   s rcaddr  
  2  p ,   s f ,   chanid_a,  channum_a,  grpaddr_a ,  chanid_b,  channum_b,  grpaddr_b 
  3  p ,   s f ,   lco_mfid ,   emg,   servop,   tg taddr ,   s rcaddr  
  4  p ,   s f ,   0 ,   emg,   servop,   grpaddr ,  chanid_t ,  channum_t ,  chanid_r ,  channum_r  
  5  p ,   s f ,   emg,   servop,   0 ,   tg taddr ,   s rcaddr  
  6  p ,   s f ,   0 ,  emg,   servop,   0 ,   c t ime,  tg taddr  
  7  p ,   s f ,   tg taddr  
  15  p ,   s f ,   0 ,   0 ,   tg taddr  
  16  p ,   s f ,   0 ,   tg taddr ,   s rcaddr  
  17  p ,   s f ,   ne t id ,   sys id ,  s rc id ,   0  
  18  p ,   s f ,   ne t id ,   sys id ,  s rc id ,   0  
  19  p ,   s f ,   0 ,   tg taddr ,   s rcaddr  
  20  p ,   s f ,   s tsupdate ,   tg taddr ,   s rcaddr  
  21  p ,   s f ,   msg,   tg taddr ,   s rcaddr  
  22  p ,   s f ,   0 ,   tg taddr ,   s rcaddr  
  23  p ,   s f ,   e fun_a,   e fun_b,   tg taddr  
  24  p ,   s f ,   chanid ,   bw,   xmitoff ,   cspace ,   bf req 
  32  p ,   s f ,   0 ,   0 ,   p r ior req ,   s savai l ,   s ssup  
  33  p ,   s f ,   r f subid ,  s i te id ,  chanid_a ,  channum_a,  sc lass_a ,  chanid_b,  channum_b,   
    sc lass_b  
  34  p ,   s f ,   l ra ,   0 ,   sys id ,   r f subid ,   s i te id ,   chanid ,   channum,   sc lass  
  35  p ,   s f ,   l ra ,   0 ,   sys id ,   r f subid ,   s i te id ,   chanid ,   channum,   sc lass  
  36  p ,   s f ,   0 ,   ne t id ,   sys id ,  chanid ,   channum,   sc lass  
  37  p ,   s f ,   0 ,   lco_algid ,   lco_kid ,   tg taddr  

P25 Namespace Variables  

The current  s ta tus of  the P25 uploaded data is  s tored in  TCL namespace array var iab les 
( : :P25::DecodeState) .   The DecodeState var iab le prov ides both raw and decoded status 
in format ion obta ined from received P25 data.  
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The Power commands set  up and measure the RF power present a t  the T/R Por t .   The bandwidth 
is  2 .7 GHz. 

Power detector   or   dect  

I f  no parameter  set t ing is  prov ided, th is  command returns the detector  set t ing.   Use the set t ing 
parameter  to  set  the detector  set t ing.  

SYNTAX:  [ se t t ing]  

RANGES: 0 Fas t  
  1  S low 

Power ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled data mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: Off  
  On 

Power overload   or   ovld  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   
AntennaOver load or  GeneratorOver load. 

Power powerrange   or   prange  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  power range.  Use the 
set t ing parameter  to  set  the power range. 

SYNTAX:  [ se t t ing]  

RANGES: 0 Auto  
  1  Low 
  2  High 

Power READing  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Power,  
PowerRange, Accuracy or  OverRange. 

Power TEMPerature  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   
Temperature_1, Temperature_2 or  FanSpeed. 

Power tempoverload   or   overtemp  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Temperature 
or  Accuracy.  
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Power VALue  

This is  a  query only  command that  prov ides the last  power reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the power and no ind icat ion that  the data is  s ta le .  

Power ZERO  

This command forces the power meter  to  read zero.   When us ing th is  command, a l l  RF power must 
be removed from the T/R Front Panel  connector .   No data is  requi red or  re turned. 
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The Receiver  commands set  up the RF Receiver for  FM measurements or  P25 measurements.  

Receiver AGCMODE  

IF no parameter  va lue is  prov ided, th is  command returns the sof tware AGC mode.  Use the va lue 
parameter  to  set  the receiver  sof tware AGC mode. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On 

Receiver  AGCsystem  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

Receiver  ATTENuation  

This  command se lects  the amount o f  a t tenuat ion in  the Receiver  path in  0 ,  10,  20,  30,  40 and 50 
dB steps.   I f  no parameter  va lue is  prov ided, th is  command returns the se lected receiver  
a t tenuat ion.   Use the va lue parameter  to  set  the receiver  a t tenuat ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -50 to  50  dB 

Receiver  captureRANGE  

I f  no parameter  is  prov ided, th is command returns the se lected receiver  range.  Use the va lue 
parameter  to  set  the receiver  range. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Wide 
  1  Narrow 

Receiver DEMODulat ion  

This  command selects  the d ig i ta l  domain IF f i l ter  parameters.   I f  no parameter  va lue is  prov ided, 
th is  command returns the se lected receiver  demodulat ion.   Use the va lue parameter  to  set  the 
receiver  demodulat ion.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  FMWide 
  1  FMNarrow 
  2  FMWideband 
  3  FMTV 
  4  AM 
  5  P25 
  10  MMedium 
  11  Off  
  12  P25qpsk 
  13  P25_P2 
  14  P25_wide 
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Receiver Enable  

I f  no parameter  va lue is  prov ided, th is  command returns the current ly  enabled messages.  Use the 
va lue parameter  to  enable or  d isable se lected receiver  broadcast messages.  Th is  f ie ld  is  a  log ica l  
OR of  b i ts  which enable speci f ic  data messages to  be prov ided. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0x01 Control  (a lways  se t)  
  0x02 Sta tus  
  0x08 YIG Sta tus  

Receiver FREQuency  

This command sets the RF frequency.   I f  no parameter va lue is  prov ided, th is  command returns the 
se lected receiver  f requency.   Use the va lue parameter  to  set  the f requency. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  [uni ts ]  

RANGES: value  0  to  2 .8  GHz 
  uni ts  Hz,  kHz,  MHz,  GHz (not  case  sens i t ive)  

Receiver  HWAGC  

I f  no parameter  va lue is  prov ided, th is  command returns the current  hardware AGC speed.  Use 
the va lue parameter  to  set  the receiver  hardware AGC speed. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Fas t  
  1  S low 

Receiver  IFBANDWIDTH   or   IFBW  

This command sets the IF f i l ters .   I f  no parameter  va lue is  prov ided, th is  command returns the 
se lected receiver  IF bandwidth.   Use the va lue parameter  to  set  the receiver  IF bandwidth.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  [uni ts ]  

RANGES: value  30 kHz,  300 kHz,  3  MHz 
 uni ts  Hz,  kHz,  MHz,  GHz (not  case  sens i t ive)  

Receiver  IFGAIN  

I f  no parameter  va lue is  prov ided, th is  command returns the current  receiver  IF gain.   Use the 
va lue parameter  to  set  the receiver  IF gain.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -14.0  to  82 .0  



5-74 

Receiver (cont)  

Receiver  RFINput  

This command sets the RF input por t  to  the receiver .   I f  no parameter  va lue is  prov ided, th is  
command returns the se lected receiver  f requency.   Use the va lue parameter  to  set  the receiver  
f requency. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 T/R 
  1  ANT 

Receiver  sweepLOCK  

I f  no parameter  va lue is  prov ided, th is  command returns the receiver  f requency lock set t ing.   Use 
the va lue parameter  to  set  the receiver  f requency lock.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Sweep 
  1  Lock 

Receiver VERsion  

This is  a  query only  command. 

SYNTAX:  [ sys tem]  

RANGES: 0 Receiver  Engine  ID 
  1  Receiver  Dr iver  ID 
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RF Error  

The RF Meter  measures the in ternal  10.7 MHz IF and per forms a f requency error  f rom received 
s ignal  t rans lat ion.  

RFError ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  EnableLo 
 2  EnableHi  
 3  EnableBoth 

RFError  AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  samples used to  
average the f requency error .   Use the set t ing parameter  to  set  the samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 to  100 

RFError ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled data mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: 1 Disable  
  3  Enable  

RFError GATE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  gate s tatus.   Use the set t ing 
parameter  to  set  the gate t ime. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Second 
  1  Tenth  

RFError LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -3 .0  to  3 .0  {Hz /  kHz /  MHz /  GHz (not  case  sens i t ive)}  
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RF Error (cont)  

RFError  PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  peak recording)  

NOTE: The ENable subcommand must a lso have peak readings enabled to  receive data.  

RFError PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

RFError  READING  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Frequency, 
Frequency Prec is ion,  Frequency Error ,  Frequency Error  Prec is ion,  Status or  Frequency Error  
Accuracy.  

RFError  READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

RFError RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

RFError  RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the f requency error  meter  is  
act ive ly  t ry ing to  obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing][ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  f requency er ror  readings)  

RFError  ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue][ - forgive]  [ - range][uni ts ]  

RANGES:  -3 .0  to  3 .0  GHz (val id  range for  value)  

  Hz /  KHz /  MHz /  GHz (val id  range for  uni ts )  
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RF Error (cont)  

RFError  VALue  

This is  a  query only  command that  prov ides the last  f requency error  reading.   S imi lar  to  the 
“ reading”  command, th is  command prov ides only  the reading and no ind icat ion that  the data is  
s ta le .  

RFError VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES: 1 RF Error  Dr iver  ID 
  2  RF Error  Engine  ID 
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RLmeter (Narrowband) 

RLmeter  ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  0  Off  
  1  EnableLo 
  2  EnableHi  
  3  EnableBoth 

RLmeter  CABLEloss  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  cable loss.   Use the set t ing 
parameter  to  set  the desi red cable loss (dB) .  

SYNTAX:  [ se t t ing]  [ - forgive]  

RANGES: -60.0  to  60 .0  

RLmeter CALibrat ion  

This is  a  ser ies of  commands which are speci f ied by data type. These command a l low the setup 
and execut ion of  the Receive Level  Meter  ca l ibrat ion.   No query is  avai lab le.  

RLmeter ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled data mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: Off  
  On 

RLmeter LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  [ -uni ts ]  

RANGES: -110 dBm to  53.0  dBm 
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RLmeter (Narrowband) (cont)  

RLmeter  PEAKhold 

IF no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  peak recording)  

NOTE:  The ENable subcommand must a lso have peak readings enabled to  receive data.  

RLmeter  PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

RLmeter  RATe  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  update rate.   Use the set t ing 
parameter  to  set  the des i red update rate.  

SYNTAX:  [ se t t ing]  

RANGES: Off  
 On 

RLmeter  READing  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   Power,  
Accuracy or  Status.  

RLmeter  READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:  PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

RLmeter STATus  

This command returns a h is tory  of  the cable loss analys is  s tate machine.  Th is  command is  only  
avai lab le  wi th  the -onchange opt ion.   Returned l is t  var iab le:   StateMachineHistory .  

RLmeter  ULIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  upper  a ler t  l imi t .   Use the 
va lue parameter  to  set  the upper  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range][uni ts ]  

RANGES: -3 .0  to  3 .0  GHz (val id  range for  value)  

  Hz /  KHz /  MHz /  GHz (val id  range for  uni ts )  
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RLmeter (Narrowband) (cont)  

RLmeter  VALue  

This is  a  query only  command that  prov ides the last  RL power reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the reading and no ind icat ion that  the data is  s ta le .  

RLmeter VERsion  

This is  a  query only  command. 

SYNTAX:  [ sys tem]  [ - range]  

RANGES: 0 RLmeter  Engine  ID 
  1  RLmeter  Dr iver  ID 
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Scope 

Scope average   or   avg  

I f  no parameter  va lue is  prov ided, th is  command returns the current  average set t ing.   Use the 
va lue parameter  to  set  the samples to  average. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 2 to  255 (Defaul t  i s  10)  

Scope calibrat iongainoffset   or   caloffset   

This  command requi res a l is t  o f  va lues to  set  the ca l ibrat ion gain of fset .  

SYNTAX:  [ s t ructure]  [ - forgive]  [ - range]  

RANGES: (See s t ructure  SCOPEMESSAGECAL.)  

Scope calibrategain   or   calgain  

This  funct ion requi res two in teger  parameters to  set  the gain.  

Scope horizontalPOSITION  

I f  no parameter  va lue is  prov ided, th is  command returns the current  hor izonta l  pos i t ion of fset .   
Use the va lue parameter  to  set  the hor izonta l  pos i t ion of fset .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -100 to  100 (Defaul t  i s  0)  

Scope horizontalSWEEP  

I f  no parameter  va lue is  prov ided, th is  command returns the current  sweep rate.   Use the va lue 
parameter  to  set  the sweep rate.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 1 to  10,000,000  Channel  1  and 2  
  100 to  1 ,000,000 Channel  3  

Scope inputCOUPLING  

I f  no parameter  va lue is  prov ided, th is  command returns the current  input coupl ing.   Use the va lue 
parameter  to  set  the input coupl ing.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 AC 
  1  DC (defaul t )  
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Scope (cont)  

Scope messageENABLE  

I f  no parameter  va lue is  prov ided, th is  command returns the peak hold f lags.   Use the va lue 
parameter  to  set  the peak hold reset f lags.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  31 (Defaul t  i s  1)  

Scope peakholdreset   or   peakreset   

I f  no parameter  va lue is  prov ided, th is  command returns the current  enabled messages.  Use the 
va lue parameter  to  set  which messages are enabled. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  31 (Defaul t  i s  1)  

Scope RUN  

I f  no parameter  va lue is  prov ided, th is  command returns the current  execut ion s tate.   Use the 
va lue parameter  to  turn a g iven osc i l loscope on or  o f f .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  (Defaul t )  
  1  On 

Scope traceMATH  

I f  no parameter  va lue is  prov ided, th is  command returns the current  math type.  Use the va lue 
parameter  to  set  the t race math mode. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 None (Defaul t )  
  1  Live-Ref  
  2  Ref-Live  
  3  Live  + Ref  

Scope tr iggerarm   or   t r igarm  

This command arms a one-shot t r igger mode.  No data is  requi red.  

Scope tr iggerlevel   or   tr iglev  

I f  no parameter  va lue is  prov ided, th is  command returns the current  t r igger  level .   Use the va lue 
parameter  to  set  the t r igger  leve l .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: -500 to  +500 dBm 
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Scope (cont)  

Scope tr iggerpolar ity   or   tr igpol  

I f  no parameter  va lue is  prov ided, th is  command returns the current  t r igger  po lar i ty .   Use the va lue 
parameter  to  set  the t r igger  po lar i ty .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 (Defaul t )  
  1  

Scope tr iggersource   or   t r igsource  

I f  no parameter  va lue is  prov ided, th is  command returns the current  t r igger  source.   Use the va lue 
parameter  to  set  the t r igger  source. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 External  (Defaul t )  
  1  Channel  #1 
  2  Channel  #2 

Scope tr iggertype   or   t r igtype  

I f  no parameter  va lue is  prov ided, th is  command returns the current  t r igger  type.  Use the va lue 
parameter  to  set  the scope tr igger  type. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Auto  (Defaul t )  
  1  Normal  
  2  One Shot  

Scope VERsion  

Use the "va lue" parameter  to  se lect  which vers ion number to  access.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES:  1  to  4  

Scope vert icalSCALE  

I f  no parameter  va lue is  prov ided, th is  command returns the current  ver t ica l  sca le.   Use the va lue 
parameter  to  set  the ver t ica l  sca le.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  12 
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Sinad 

The SINAD (s ignal  + noise/d is tor t ion)  Meter  is  used to  check the sensi t iv i ty  o f  FM receivers.   Uni ts  
are in  dB. 

SINAD and Dis tor t ion readings are der ived f rom a common set o f  data.   Consequent ly ,  us ing e i ther  
the “SINAD” or  “Dist ”  commands,  which turn the Sinad or  Distor t ion Meter  on/of f ,  the set  f i l ter ing 
and tr igger  af fects  both meters.   Peak readings and a ler ts  are mainta ined ind iv idual ly  for  each 
reading type.  Those commands only  af fect  the speci f ic  meter .  

Sinad ALerts  

I f  no parameter  va lue is  prov ided, th is  command returns the current  a ler t  enable s tatus.   Use the 
va lue parameter  to  set  the a ler t  enable s tatus.  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  EnableLo 
  2  EnableHi  
  3  EnableBoth 

Sinad ALpha  

I f  no parameter  set t ing is  prov ided,  th is  command returns the current  FFT a lpha value.   Use the 
set t ing parameter  to se t  the FFT alpha va lue.  

SYNTAX:  [ se t t ing]  [ - forgive]  

Sinad AVERAGE   or   AVG  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  symbols used to  
by the DSP to average the SINAD/Distor t ion.   Use the set t ing parameter  to  set  the number of  
symbols in  a sample.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 to  2000 (normally  se t  to  1)  

Sinad ENable  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  enabled mode(s) .   Use the 
set t ing parameter  to  set  the enabled mode(s) .  

SYNTAX:  [ se t t ing]  

RANGES: 1 Disable  
  3  Enable  

Sinad ENABLECWT   or   ENCWT  

I f  on parameter  set t ing is  prov ided, th is  command returns d isabled/enabled for  the center  weight 
f i l ter .   Use the set t ing parameter  to  enable or  d isable the center  weight f requency. 

SYNTAX:  [ se t t ing]  

RANGES: 0 Disable  
  1  Enable  
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Sinad (cont)  

Sinad f f t_MAXX  

I f  no parameter  set t ing is  prov ided,  th is  command returns the maximum FFT frequency.   Use the 
set t ing parameter  to set  the maximum FFT frequency. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0.0  to  40000.0  

Sinad ff t_MAXY  

I f  no parameter  set t ing is  prov ided,  th is  command returns the maximum FFT dbc level .   Use the 
set t ing parameter  to  set  the maximum FFT dbc leve l .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: -80.0  to  0 .0  dbc (decibels  below carr ier )  

Sinad f f t_MINX  

I f  no parameter  set t ing is  prov ided,  th is  command returns the min imum FFT frequency.   Use the 
set t ing parameter  to set  the min imum FFT frequency. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0.0  to  40000.0  

Sinad f f t_MINY  

I f  no parameter  set t ing is  prov ided,  th is  command returns the min imum FFT dbc level .   Use the 
set t ing parameter  to  set  the min imum FFT dbc leve l .   

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: -80.0  to  0 .0  dbc (decibels  below carr ier )  

Sinad f f t  RATE  

I f  no parameter  set t ing is  prov ided, th is  command re turns the current  set t ing for  the FFT rate.   Use 
the set t ing parameter  to  contro l  the ra te at  which new FFT traces are sent f rom the DSP.  A set t ing 
of  “1”  resul ts  in  every t race being sent whi le  other  set t ings resul t  in  a t race being sent every “X”  
number of  t races,  essent ia l ly  sk ipp ing some. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 to  10  ( fas t  update  to  s low update)  (4  is  f requent ly  used)  

Sinad FILTer  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  number of  samples used to  
average the SINAD/Distor t ion.   Use the set t ing parameter  to  set  the samples to  average. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 to  100 



5-86 

Sinad (cont)  

Sinad HNOISE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  h igh noise f requency set t ing 
for  the FFT.  Use the set t ing parameter  to  modi fy  the h igh noise f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Sinad HNOTch  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  h igh notch f requency set t ing 
for  the FFT.  Use the set t ing parameter  to modi fy  the h igh notch f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Sinad LLIMit   

I f  no parameter  va lue is  prov ided, th is  command returns the current  lower  a ler t  l imi t .   Use the 
va lue parameter  to  set  the lower  a ler t  l imi t .  

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  40.0  

Sinad LNOISE  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  low noise f requency set t ing 
for  the FFT.  Use the set t ing parameter  to  modi fy  the low noise f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Sinad LNOTch  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  low notch f requency set t ing 
for  the FFT.  Use the set t ing parameter  to modi fy  the low notch f requency. 

SYNTAX:  [ se t t ing]  [ - forgive]  

Sinad MARKer  

When the parameter  f requency is  prov ided, the speci f ied marker  is  updated to  use the new 
f requency to select  which data f rom the FFT t races is  ret r ieved.   When the f requency is  changed 
or  a marker  is  quer ied,  a l is t  o f  data i tems is  returned f rom the stored FFT t races.   The data i tems 
represent  the value of  the FFTs at  the speci f ied f requency.   This is  a requi red f ie ld.   Returned l is t  
var iab le :   Marker_ID, Marker_Freq, L ive_FFT va lue,  Avg_FFT va lue,  Ref_FFT va lue,  
UpperLimi t_FFT va lue or  LowerLimi t_FFT value.  

SYNTAX:  [marker_ID]  [ f requency]  [ - forgive]  [ - range]  
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Sinad (cont)  

Sinad MATH  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  f i l ter ing is  enabled.   Use the 
set t ing parameter  to  enable/d isable f i l ter ing.  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  f i l ter ing)  

Sinad PEAKhold  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  peak hold mode.  Use the 
set t ing parameter  to  set  the peak hold mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
  1  On (enables  peak recording)  

NOTE:  The ENable subcommand must a lso have readings enabled for  data to  be prov ided. 

Sinad PHRESET   or   PHRST  

This command resets the peak hold readings.   No data is  requi red.  

Sinad READING  

This  command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   S inad, 
Prec is ion or  Status.  

Sinad READPEAKhold  

This command is  on ly  avai lab le wi th  the -onchange opt ion.   Returned l is t  var iab le:   PeakHi ,  Hi  
Prec is ion,  PeakLo, Lo Prec is ion or  Status.  

Sinad RESources  

This command returns a l is t  o f  the USER resources.   No data is  requi red.  

Sinad RUN  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the SINAD/Distor t ion is  act ive ly  
t ry ing to  obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0 Off  
 1  On (enables  SINAD/Dis tor t ion  readings)  
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Sinad SENDCWT  

This command receives an array of  data pai rs  { f req db}  represent ing the des i red f requency 
response of  the C-Weight Fi l ter .   Af ter  the data pai rs  are sp l ined to  obta in  va lues at  regular  
f requency in terva ls ,  the data pai rs  are sent to  the DSP to be used as a f i l ter .  

SYNTAX:  [ f i l ter  ar ray]  

Sinad SIZe  

I f  no parameter  set t ing is  prov ided,  th is  command returns the current  FFT s ize value.   Use the 
set t ing parameter  to  modi fy the FFT size va lue.  

SYNTAX:  [ se t t ing]  [ - forgive]  

Sinad TRACE  

Sinad TRACE is  used for  set t ing or  ret r iev ing se ts of  FFT t race data.  Each of  the TRACE 
commands ut i l izes a TCL var iab le as a parameter .  Th is  var iab le must be in  current  scope and i t  
must be a TCL l is t .  

Sinad TRACE AVG   or   TAVG  

This command returns the la test  average FFT t race data in  the form of  a TCL l is t .   

I f  no TCL var iab le is  prov ided, th is  command uses the data to  in i t ia l ize the average trace data.   
Use the Sinad Trace_Avg command as an a l ternat ive way to  in i t ia l ize the average.  The TCL 
var iab le  is  expected to  be a va l id  TCL l is t  o f  FFT trace data.  

SYNTAX:  [TCL var iable  name]  

Sinad TRACE_AVG_FACTOR   or   TAVG_FACTOR  

I f  no parameter  set t ing is  prov ided, th is  command returns whether  the SINAD/Distor t ion is  act ive ly  
t ry ing to  obta in  readings.   Use the set t ing parameter  to  turn the data co l lect ion on or  o f f .  

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 0.0  to  1 .0  

Sinad TRACE_CFG   or   TCFG  

The 2975 trace widget u t i l izes th is  command to  obta in the numer ic  va lue of  the subsystem. I t  is  
not  a  usable remote command. 
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Sinad (cont)  

Sinad TRACE_LIVE   or   TLIVE  

This command returns the most  recent  set  of  FFT t race data in  the form of  a TCL l is t .  

The TCL var iable name is  opt ional .  I f  no TCL var iable is  prov ided,  th is  command uses the FFT 
trace data to  in i t ia l ize and return l ive t race data.   Th is  does not a f fect  the average trace or  the 
Sinad reading which means the resu l ts  are of  quest ionable va lue.   When a s ignal  is  avai lab le for  
S inad readings,  t race data is  overwr i t ten wi th  va l id  data,  which is  then avai lab le for  quer ies.   The 
TCL var iab le  is  expected to  be a va l id  TCL l is t  o f  FFT trace data.  

SYNTAX:  [TCL var iable  name]  

Sinad TRACE_LOWERLIMIT   or   TLLIM  

This command returns the current  lower l imi t  FFT t race in  the form of  a TCL l is t .   This command 
a lso sets up the FFT trace to  be used as a lower l imi t  re ference. The TCL var iab le  is  expected to  
be a va l id  TCL l is t  o f  FFT trace data.  

SYNTAX:  [TCL var iable  name]  

Sinad TRACE_REFERENCE   or   TREF  

This command returns the current  reference FFT t race in  the form of  a TCL l is t .   Use the comand 
to  set  the re ference FFT trace.  The TCL var iab le  is  expected to  be a l is t  o f  FFT trace data.  

SYNTAX:  [TCL var iable  name]  

Sinad TRACE_UPPERLIMIT   or   TULIM  

This command returns the current  upper l imi t  FFT t race in  the form of  a TCL l is t .   The command 
sets up an FFT t race for  use as an upper l imi t  reference.   The TCL var iable is  expected to be a l is t  
o f  FFT trace data.  

SYNTAX:  [TCL var iable  name]  

Sinad TRIGger  

I f  no parameter  set t ing is  prov ided, th is  command returns the current  t r igger  mode.  Use the 
set t ing parameter  to  set  the t r igger  mode. 

SYNTAX:  [ se t t ing]  [ - forgive]  [ - range]  

RANGES: 1 Cont inuous  
 2  OneShot  

Sinad ULIMit   

I f  no parameterva lue is  prov ided, th is  command returns the current  t r igger  mode. Use the va lue 
parameter  to  set  the t r igger  mode. 

SYNTAX:  [va lue]  [ - forgive]  [ - range]  

RANGES: 0 to  40.0  
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Sinad (cont)  

Sinad VALue  

This is  a  query only  command that  prov ides the last  S inad reading.   S imi lar  to  the “ reading”  
command, th is  command prov ides only  the Sinad and no ind icat ion that  the data is  s ta le .  

Sinad VERsion  

This is  a query only  command.  “System” is  a requi red parameter .  

SYNTAX:  [ sys tem]  [ - forgive]  [ - range]  

RANGES:  1  SINAD/Dis tor t ion  Dr iver  ID 
  2  SINAD/Dis tor t ion  Engine ID 

Sinad WINdow  

I f  no parameter  set t ing is  prov ided,  th is  command returns the current  FFT window value.   Use the 
set t ing parameter  to modi fy  the FFT window. 

SYNTAX:  [ se t t ing]  [ - forgive]  
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6-1 GENERAL 

 

The fo l lowing key sequence is  used to  se lect  the SYSTEM  set t ings:  

 

[MODE] 

[7]  

 

fo l lowed by the des i red System i tem and the [ENTER]  Key.  

 

 

 

 

CONFIGURATION 

This screen prov ides access to  the 2975 remote 
contro l  set t ings and genera l  system parameters.  
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IP PARAMETER SETUP 

When the 2975 is  conf igured to  operate wi th in  your  network,  var ious parameters and names are 
needed.  Your  Network Adminis trator  can prov ide you wi th  the proper  va lues ( l is ted below) to  
insure the 2975 is  correct  for  your  par t icu lar  network.   Use care when changing these parameters,  
as incorrect  address set t ings can af fect  o ther  dev ices wi th in  your  network.  

HOST NAME 

This  is  an ASCII  s tr ing used to  ident i fy  the 2975. 

ADDRESS 

The IP address for  the 2975.  (Ass igned by your  Network Adminis trator . )  

NETMASK 

Addi t ional  IP address in format ion.   (Ass igned by your  Network Adminis trator . )  

GATEWAY 

Addi t ional  IP address in format ion.   (Ass igned by your  Network Adminis trator . )  

DISPLAY HOST 

When the 2975 is  hosted by remote X Windows, th is  is  the host  computer .  

WINDOW TITLE 

This  is  an ASCII  s tr ing used wi th in  the host  computer  Window. 

REDIRECT DISPLAY NOW 

This but ton act ivates redi rected d isp lay when pressed. 

 

IEEE-488 (GPIB) SETUP 

IEEE-488 is  an industry  s tandard connect ion for  ATE appl icat ions.   The 2975 is  a  ta lker /  l is tener  
device,  and requi res the GPIB address be set  for  your  system. 

ADDRESS 

Set the address (0 to  30)  for  your  par t icu lar  appl icat ion.  

 

SYSTEM PARAMETER SETUP 

The System Parameters af fect  the 2975 hardware across var ious modes of  operat ion.  

10 MHz REFERENCE 

Select  INTERNAL or  EXTERNAL frequency reference.   I f  EXTERNAL is  se lected,  insure that  a  
10 MHz reference is  connected to  the rear  panel  input.  

RF GEN DC POWER 

Contro ls  power to  the RF Generator  system (ON or  OFF).   ON is  normal  operat ion,  and OFF is  
se lected i f  reduced power consumpt ion mode is  requi red.   When OFF, the RF ON/OFF 
select ion wi th in  the Generator  (Rx Test)  screen ind icates "XXX." 

NORMALIZE CALS 

This but ton CLEARS the current  Spectrum Analyzer  ca l ibrat ions to  defaul t  s ta te.   Re-
normal iz ing establ ishes new normal ize ca ls .  
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RS-232 (Serial)  SETUP 

The RS-232 Por t  on the 2975 is  a  9-p in ,  DTE (data terminal  equipment)  in ter face. 

BAUD RATE 

Data rates are se lectable as 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 
57600 or  115200 b i ts  per  second. 

HANDSHAKE MODE 

Data t ransfer  handshake method is  se lectable as NONE or  SOFT.  SOFT (sof tware)  is  Xon /  
Xoff  protocol .  

CHARACTER ECHO 

Each received character  may be sent back to  the sender  (echo)  when ON.  OFF is  no echo 
characters.  

MODE 

Ser ia l  in format ion may be se lected to  be TCL mode or  NONE for  no protocol .  

 

FACTORY DEFAULT (F2)  

The FACTORY DEFAULT Soft  Key restores set t ings and in ternal  var iab les back to  the or ig ina l  
factory set t ings.  

 

TIME /  DATE 

The Time /  Date a l lows the in ternal  c lock and 
ca lendar  set t ings to  be changed. 
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VERSION 

The vers ion screen shows the main sof tware and 
module vers ions.   The Insta l led Opt ions (F2)   
Soft  Key d isp lays sof tware opt ions.  

 

 

 

 

 

 

 

 

 

RELOAD 

The Reload screen a l lows the user  to  load new 
vers ions of  sof tware in to  the 2975.  The Check 
Floppy (F3)  Soft  Key is  used to  load new software 
f rom the 2975 f loppy dr ive.   The Download System 
(F4)  Soft  Key is  used to  download the new software 
when the 2975 is  conf igured to  operate wi th in  your  
computer  network.  

In  e i ther  f loppy or  network Reload, fo l low the 
instruct ions as they appear  on screen, as updates 
may requi re d i f ferent  loading or  insta l la t ion 
procedures.  
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CALIBRATIONS 

The 2975 ca l ibrat ion system is  not  access ib le  to  
the user  wi thout a  password.   The ca l ibrat ion 
process requi res extensive sof tware and 
hardware equipment,  therefore customers are 
prevented f rom enter ing wi thout author izat ion.   
Contact  Aerof lex Customer Serv ice i f  problems 
are encountered. 

To access the cal ibrat ion system select  [MODE],  
[7] ,  [5]  and se lect  the desi red system to be 
ca l ibrated.  

After  the desi red system is  se lected a prompt 
screen is  d isp layed for  enter ing password.   A 
password is  requi red to  proceed. 

 

 

 

 

 

 

 

 

 

SAVE/RECALL 

The Save/Recal l  funct ion a l lows users to  save, 
de lete,  and recal l  s tored i tems. 

The SAVE SETUP funct ion a l lows the 2975 
instrument set t ings to  be saved to  e i ther  the 
INTERNAL  Hard Disk or  the External  FLOPPY  
D isk.   Sett ings are saved by number,  and may 
a lso have a Sett ing Label  for  ident i fy ing i tems 
easier  dur ing Recal l .  

The RECALL funct ion a l lows the 2975 instrument 
set t ings to  be restored f rom ei ther  the INTERNAL 
Hard Disk or  the External  FLOPPY  D isk.   Set t ings 
are ident i f ied by number and Sett ing Label .   
Opt ional ly ,  the current  Generate and Receive 
f requencies may be le f t  a t  current  set t ings,  wi th  
a l l  o ther  instrument set t ings restored. 

The BACKUP SETUPS funct ion a l lows ex is t ing 
setups to  be saved to  or  restored f rom a f loppy. 
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APPENDIX A - CONNECTOR PIN-OUT TABLES 

A-1 

 

TABLE OF I/O CONNECTORS 
2975 FRONT PANEL 

 

CONNECTOR NAME CONNECTOR TYPE SIGNAL IN/OUT SIGNAL TYPE 

SCOPE CH1 BNC IN AC or  DC to 100 Vp 

SCOPE CH2 BNC IN AC or  DC to 100 Vp 

DVM BNC IN AC or  DC to 100 Vp 

GEN TNC OUT RF SIGNAL GENERATOR 

T/R N-Type IN/OUT HIGH PWR RF IN,  
DPLX OUT 

ANTENNA TNC IN LOW LVL RF INPUT 

 

 

TABLE OF I/O CONNECTORS 
2975 REAR PANEL 

 

CONNECTOR NAME CONNECTOR TYPE SIGNAL IN/OUT SIGNAL TYPE 

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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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 

 

 

 

 

 

 

 

 

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 

AUDIO I/OMIC

1 1
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GPIB / IEEE-488

1

12

13

24

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 
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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)  

 

 

 

1 5

6 9
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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 

 

1 13

14 25



 

A-6 

5

15

10

1

11

6

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   

 

 

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   

 

TEST PORT

1 8

9 15
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PIN-OUT TABLE FOR MOUSE CONNECTOR 
 

PIN NUMBER SIGNAL TYPE SIGNAL NAME DESCRIPTION 

1 Bi -d i rect ional  MDATA Mouse Data 

2 N/C   

3  Power GND GND 

4 Power +5 V Supply  Vol tage 

5 Bi -d i rect ional  MCLK Mouse Clock 

6 N/C   

Shel l  Ear th ground  Chassis  ground 

 

 

 

 

 

 

 

 

 

 

PIN-OUT TABLE FOR KEYBOARD CONNECTOR 
 

PIN NUMBER SIGNAL TYPE SIGNAL NAME DESCRIPTION 

1 Bi -d i rect ional  KBDATA Keyboard Data 

2 N/C   

3  Power GND GND 

4 Power +5 V Supply  Vol tage 

5 Bi -d i rect ional  KBCLK Keyboard Clock 

6 N/C   

Shel l  Ear th ground  Chassis  ground 

 

6

3

5

4
12

6

3

5

4
12
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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  

 

 

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 

 

5

1

1
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REPACKING FOR SHIPPING 

Aerof lex Test  Sets returned to  factory for  ca l ibrat ion,  serv ice 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 Serv ice 
Depar tment.  

 CONTACT:  Aerof lex 
  Customer Serv ice Dept.  
  10200 West York Street  
  Wichi ta ,  Kansas  67215 

  Te lephone: 800-835-2350 
  FAX: 316-524-2623 
  emai l :  serv ice@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  serv ice 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 us ing Aerof lex pack ing 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 Serv ice 
Depar tment for  sh ipp ing instruct 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 bottom pack ing mold is  seated on f loor  o f  sh ipp ing conta iner .  

 Adjust  handle to  lay unlocked against  Test  Set as shown. 

 P lace Elast ic  Reta iner  around Test Set to  secure handle.  

 Carefu l ly  wrap Test Set wi th  po lyethy lene sheet ing.  

 P lace Test Set in to  sh ipp ing conta iner ,  making sure Test Set is  secure ly  seated in  bot tom 
pack ing mold.   

 P lace top pack ing mold over  top of  Test  Set and press down unt i l  mold rests  so l id ly  on 
bottom packing mold.  

 Close sh ipp ing conta iner  l ids  and seal  wi th  sh ipp ing tape or  an industr ia l  s tap ler .   T ie  a l l  
s ides of  conta iner  wi th  break res is tant  rope, twine or  equiva lent .  
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Repacking Procedure 
Figure 1 
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A Acknowledgement request b i t  in  a  data packet.   A = 1 to  request an ACK 

ACK Acknowledgement 

ALGID Algor i thm Ident i f ier  descr ibes the type of  encrypt ion being used on the l ink.  

C4FM Compat ib le  4- level  FM vers ion of  QPSK-c modulat ion 

CQPSK Compat ib le  QPSK vers ion of  QPSK-c modulat ion 

CRC Cycl ic  Redundancy Check; data packets have severa l  CRCs 

Dibit  Two b i ts  grouped together  to  represent a  4- level  symbol  

DID Dest inat ion Ident i f ier  ca l l  dest inat ion,  defaul t  va lue and reference as for  SID. 

DUID Data Uni t  Ident i f ier  

ES Encrypt ion Synchronizat ion in format ion 

FMF Ful l  Message Flag in  data packet.   FMF = 1 for  a  fu l l  message 

FS Frame Synchronizat ion to  mark the f i rs t  in format ion b i t  

FSNF Fragment Sequence Number Fie ld  in  a  data packet 

Golay Name of  a  s tandard error  correct ion code 

IMBE Improved Mul t i -Band Exci ta t ion coder  for  vo ice 

IO Inbound/Outbound b i t  in  a  data packet.   IO = 0 for  inbound 

KID Key Ident i f ier  ident i f ies which key is  in  use for  encrypt ion.  

LC Link Contro l  in format ion 

LCF Link Contro l  Format descr ibes the contents  of  the L ink Contro l  Word and has 
four  predef ined va lues.  

LDU Link Data Uni t ,  there is  an LDU 1 and LDU 2 for  vo ice 

LLID Logica l  L ink Ident i f ier ,  can be e i ther  a  source or  dest inat ion ID 

LSD Low Speed Data embedded in  vo ice.   Reserved for  message serv ices.  

MFID Manufacturer ’s  Ident i f ier  is  a  set  o f  reserved va lues to  ident i fy  equipment.  

MI Message Indicator  

NAC Network Access Code has 4096 values and are mapped in to  the CTSS 
(Cont inuous Tone Coded Squelch System) and a lso CDCSS (Cont inuous 
Dig i ta l  Coded Squelch System).  

NID Network Ident i f ier ,  conta ins the NAC and DUID 

N(S) Sending Number for  a  data packet,  to  d is t inguish dupl icate packets 

Octet  Eight b i ts  grouped together ,  a lso ca l led a byte 

QPSK-c Compat ib le  Quadrature Phase Shi f t  Keying fami ly  o f  modulat ions 

RS Reed-Solomon error  correct ion code 

SAP Serv ice Access Point ,  where a network prov ides a serv ice.  

SID Source Ident i f ier  is  for  ind iv idual  rad io un i ts  defaul t  va lue $000000 ind icat ing 
no one. 
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SS Status Symbol  to  represent whether  a channel  is  busy or  id le  

Status 
Symbols 

Descr ibes the avai lab i l i ty  o f  the inbound channel  and therefore represents 
par t  o f  the message from a repeater  (which the RTS is  for  Terminal  test ing) .  

 01 Inbound Channel  is  Busy 
 00 Unknown, use for  Ta lk-Around 
 10 Unknown, use for  Inbound or  Outbound 
 11 Inbound Channel  is  Id le  

TGID Talk  Group Ident i f ier  ident i f ies the ta lk  group se lected.   Defaul t  va lues for  no 
one = $0000,  defaul t  ta lk  group = $0001 and everyone = $FFFF. 

VC  Voice Code word,  encodes 20 ms of  speech wi th  IMBE 
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