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A.  Cal ibrat ion Schedule 

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

●  Fa i lure to  Meet  Speci f icat ions 

I f ,  dur ing the course of  normal  operat ion,  the Test  Set  or  any major  funct ion thereof  
fa i ls  to  meet  the per formance speci f icat ions,  the Cal ibrat ion Procedures should be 
per formed.  

I f  any fa i lure occurs dur ing per formance of  the Ver i f icat ion Procedures,  the user  is  
inst ructed as to  the per t inent  Cal ibrat ion Procedure or  hardware fa i lure assoc iated wi th  
the fa i lure.  

●  Module/Assembly Replacement  

I f  one or  more of  the Test  Set  assembl ies are rep laced,  the Cal ibrat ion Procedures 
should be per formed.  

●  Annual  Cal ibrat ion 

Aerof lex recommends an annual  Cal ibrat ion on the Test  Set  to  mainta in  proper  test ing 
s tandards.  

Cal ibrat ion of  the TCXO is  requi red annual ly  even i f  the t imebase is  wi th in  spec i f icat ion.   
Th is  he lps insure the cumulat ive ef fects  of  ag ing on the TCXO and ensures the Test  Set  
s tays wi th in  spec i f icat ion before the next  ca l ibrat ion cyc le .  

B.  Precaut ions 

The Cal ibrat ion Procedures are per formed wi th  the Test  Set  Covers in  p lace.   No in ternal  
ad justments or  probing points  are requi red.  

C.  Requi rements 

(1)  Per formance 

I t  is  s t rongly  recommended that  personnel  thoroughly  read and understand a l l  s teps of  
the procedures pr ior  to  per forming each procedure.   Knowledge of  external  test  
equipment  connect ions and operat ion is  a lso recommended.  

(2)  Test  Equipment  

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

(3)  Disassembly  

No d isassembly is  requi red to  per form the Cal ibrat ion Procedures.  

(4)  Envi ronment  

For  best  resul ts ,  env i ronmenta l  condi t ions should be ident ica l  to  the condi t ions at  the 
normal  operat ing locat ion.  
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D.  Cal ibrat ion Procedures 

(1)  Sel f  Test  

TEST EQUIPMENT:  None 

 

STEP PROCEDURE 

1.  Connect  Test  Set  to  an appropr ia te AC power source wi th  the External  DC 
Power Supply .   Press POWER Key ON. 

2.  Press the SETUP Key to  d isp lay the Setup Menu.  

3 .  Press the H/W TOOLS Sof t  Key to  d isp lay the Hardware Tools  Screen.  

4 .  Press the DIAGS Sof t  Key to  d isp lay the Diagnost ics  Screen.  

5 .  Press the SELFTEST Sof t  Key to  d isp lay the Sel f  Test  Screen.  

6 .  Press the RUN Sof t  Key to  in i t ia te  the Sel f  Test .  

NOTE:  The Sel f  Test  cannot  be per formed unt i l  the Test  Set  has f in ished the 
warm-up cyc le .   I f  the user  a t tempts to  in i t ia te  the Sel f  Test  before the 
Test  Set  is  ready,  the fo l lowing message is  d isp layed:  

Instrument  warming up 
P lease wai t  xx secs 

 The message counts  down to  zero (0)  then the Sel f  Test  can be 
in i t ia ted.  

7 .  Ver i fy  a l l  tes ts  pass.  
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(2)  Test  Setup 

PREREQUISITES:   Sel f  Test  (para D[1] )  

TEST EQUIPMENT:   Measur ing Receiver  
  S ignal  Generator  
  Audio Analyzer  
  Power Meter  
  TNC Prec is ion Shor t  (Male)  
  RF Ampl i f ier  (100 W) 
  20 dB Di rect ional  Coupler  (N-Type Connector)  
  20 dB N-Connector  At tenuator  
  15 MHz Low-Pass F i l ter  (N-Type Connector)  
  250 MHz Low-Pass F i l ter  (N-Type Connector)  
  450 MHz Low-Pass F i l ter  (N-Type Connector)  
  10 dB BNC Connector  At tenuator  
  3  dB,  100 W N-Type Connector  At tenuator  

 

STEP PROCEDURE 

1.  A l low 15 minute warm-up for  Test  Set .  

2 .  Connect  the Measur ing Receiver  to  the Signal  Generator  and ca l ibrate the 
Measur ing Receiver  in  Tuned RF Level  Mode at  the fo l lowing f requencies 
(s tor ing the ca l ibrat ion in  the s torage locat ion ind icated) :  

 

1 113.000 MHz 5 400.000 MHz 

2 75.000 MHz 6 175.000 MHz 

3 225.000 MHz 7 10.000 MHz 

4 332.000 MHz 8 25.000 MHz 
 

3.  Connect  the Measur ing Receiver  (Modulat ion Output /Audio Input)  to  the Audio 
Analyzer  (High Input) .   Set  the Audio Analyzer  to  Dis tor t ion (DISTN).  

4 .  Press the SETUP Key to  d isp lay the Setup Menu.  

5 .  Press the H/W TOOLS Sof t  Key to  d isp lay the Hardware Tools  Screen.  
 

 
               B A T  1. 2  H r
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RET URN
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S /N  99 99 9 9 99 9   
 
  
 

    

 
               B A T  1. 2  H r
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DIA GS

S /N  99 99 9 9 99 9   
 
M IC R O  V ER  1. 2   
M IC R O  O PT 1 

 
 

6.  I f  “MICRO VER 1.2 and MICRO OPT 1”  are d isp layed on the Hardware Tools  
Screen,  per form Steps 7,  8  and 10;  o therwise,  per form Steps 7,  8  and 9.  

7 .  Press the CAL Sof t  Key to  d isp lay the Cal ibrat ion Screen.  
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STEP PROCEDURE 

8.  Enter  password (3524 )  to  d isp lay the Cal ibrat ion Screen.  

9 .  Character ize and record the loss of  the Power Meter  Cal ibrat ion Setup  
(F igure 1) :  

  Measure the loss (a t  200 MHz) between the Signal  Generator  and the 20 dB 
at tenuator  on the coupled por t  o f  the d i rect ional  coupler .   Record as A.  

  Measure the loss (a t  200 MHz) between the Signal  Generator  and the end of  
the coaxia l  cable go ing to  the RF I /O Connector .   Record as B.  

  Subtract  Loss (B)  f rom Loss (A)  and record.  

 Characterize Test  Setup:  
 

FREQ A B OFFSET 

200 MHz ___________ ___________ ___________ 
 

10.  Character ize and record the loss of  the Power Meter  Cal ibrat ion Setup (2-2-3,  
F igure 5) :  

  Measure the loss (a t  10,  200 and 400 MHz) between the Signal  Generator  
and the 20 dB at tenuator  on the coupled por t  o f  the d i rect ional  coupler .   
Record as A.  

  Measure the loss (a t  10,  200 and 400 MHz) between the Signal  Generator  
and the end of  the coaxia l  cable go ing to  the RF I /O Connector .   Record as 
B.  

  Subtract  Loss (B)  f rom Loss (A)  and record.  

 Characterize Test  Setup:  
 

FREQ A B OFFSET 

10 MHz ___________ ___________ ___________ 

200 MHz ___________ ___________ ___________ 

400 MHz ___________ ___________ ___________ 
 

 

IFR*4000
SIGNAL*GENERATOR

100*W*AMPLIFIER

DIRECTIONAL
COUPLER

POWER*METER

INPUT OUTPUT

RF*OUT RF *//O

BANDPASS
FILTER

or
LOW-PASS

FILTER

3*dB
ATTENUATOR

20*dB
ATTENUATOR

MEASURE*LOSS
 BETWEEN*THESE

POINTS

TEMPORARY*CONNECTION*FOR

SETUP*LOSS*MEASUREMENT

 

 

Power Meter  Cal ibrat ion Setup 
F igure 1 
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(3)  Miscel laneous 

PREREQUISITES:   Test  Setup (para D[2] )  

TEST EQUIPMENT:   Measur ing Receiver  
  S ignal  Generator   
  Audio Analyzer  
  Power Meter  
  TNC Prec is ion Shor t  (Male)  
  RF Ampl i f ier  (100 W) 
  20 dB Di rect ional  Coupler  (N-Type Connector)  
  20 dB N-Connector  At tenuator  
  250 MHz Low-Pass F i l ter  (N-Type Connector)  
  10 dB BNC Connector  At tenuator  
  3  dB,  100 W N-Type Connector  At tenuator  

 

STEP PROCEDURE 

1.  From the Cal ibrat ion Screen,  press the MISC CALS Sof t  Key to  enter  the MISC 
CALS Screen.  

TXCO 

2.  Press the TCXO Sof t  Key to  d isp lay the TCXO CAL Sequence Screen.  

3 .  Connect  the Signal  Generator  to  the AUX I /O Connector .   Set  the Signal  
Generator  for  10.000 MHz,  +6 dBm output  and no modulat ion.   (The Signal  
Generator  should have a f requency error  o f  <0.1 PPM.)  

4 .  Press the START Sof t  Key to  begin the TCXO CAL Sequence.  

5.  When the TCXO CAL Sequence is  complete,  press the SAVE & RETURN Sof t  
Key to  return to  the MISC CALS Screen.  

6 .  Disconnect  the Signal  Generator .  

SWR 

7.  Press the SWR Sof t  Key to  d isp lay the SWR CAL Sequence Screen.  

8 .  Connect  TNC Shor t  to  the SWR Connector .  

9 .  Press the NEXT Sof t  Key to  begin the SWR CAL Sequence and fo l low the  
on-screen prompts.  

10.  When the SWR CAL Sequence is  complete,  press the SAVE & RETURN Sof t  Key 
to  return to  the MISC CALS Screen.  

POWER METER 

11.  Press the POWER METER Sof t  Key to  d isp lay the POWER METER CAL 
Sequence Screen.  

12.  Connect  Test  Equipment  to  Test  Set  as shown in  F igure 1.   Us ing the loss f igure 
recorded in  para D(2)  Step 8,  input  that  number as an of fset  in  the Power Meter  
and set  the Power Meter  to  read Wat ts .  
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STEP PROCEDURE 

13.  Fol low the on-screen prompts,  ad just ing the Signal  Generator  output  leve l  to  
achieve the Power Meter  readings ind icated on the Test  Set .  

CAUTION: USE CAUTION WHEN PERFORMING THE >10 W CALS AS THE 
TEST SET IS NOT RATED FOR CONTINUOUS INPUT AT THESE 
LEVELS.  COMPLETE THESE STEPS AS QUICKLY AS POSSIBLE, 
AND REDUCE THE INPUT POWER AS SOON AS POSSIBLE.  DO 
NOT ALLOW THE TEMPERATURE INDICATED ON THE TEST SET 
CAL SCREEN TO EXCEED 35 °C.  ( INPUT POWER MAY NEED TO 
BE REDUCED BETWEEN HIGHER LEVEL SETTINGS TO ALLOW 
THE POWER TERMINATION TO COOL.)  

14.  When the POWER METER CAL Sequence is  complete,  press the SAVE & 
RETURN Sof t  Key to return to  the MISC CAL Screen.  

FM 

15.  Press the FM CAL Sof t  Key to  d isp lay the FM CAL Screen.  

16.  Press the FM DEV Sof t  Key to  d isp lay the FM DEV CAL Sequence Screen.  

17.  Connect  the Signal  Generator  to  the ANT Connector .   Set  the Signal  Generator  
for  156.000 MHz at  -20 dBm wi th  FM Modulat ion enabled.  

18.  Fol low the on-screen prompts and set  the FM deviat ion on the Signal  Generator  
as ind icated.   When changing dev iat ion leve ls ,  wai t  severa l  seconds before 
press ing the NEXT Sof t  Key to  a l low the 4000 to  average the modulat ion.  

19.  When the FM DEV CAL Sequence is  complete,  press the SAVE & RETURN Sof t  
Key to  re turn to  the MISC CAL Screen.  

20.  Press the FM GEN Sof t  Key to  d isp lay the FM GEN CAL Sequence Screen.  

21.  Fol low the on-screen prompts to  ca l ibrate FM Low.  

22.  When the FM GEN CAL Sequence is  complete,  press the SAVE & RETURN Sof t  
Key to  re turn to  the FM CAL Screen.  

23.  Press the RETURN Sof t  Key to re turn to  the Cal ibrat ion Screen.  
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(4)  RF Ampl i tude Levels  

PREREQUISITES:   Test  Setup (para D[2] )  
  Miscel laneous (para D[3] )  

TEST EQUIPMENT:   Measur ing Receiver  w/  Sensor  Head  

NOTE:  Before connect ing the Measur ing Receiver  to  the 4000,  the fo l lowing 
f requencies should be ca l ibrated and the Tuned RF leve ls  should be saved in  
the Measur ing Receiver :   10,  25,  75,  113,  225,  332 and 400 MHz.  

 

STEP PROCEDURE 

1.  From the Cal ibrat ion Screen,  press the AMPLVL CALS Sof t  Key to  enter  the 
AMPL LEVEL CAL Screen.  

MAIN 

2.  Press the MAIN Sof t  Key to  d isp lay the MAIN AMPL LEVEL Sequence Screen.  

3 .  Connect  Measur ing Receiver  Sensor  Head to  the ANT Connector .  

4 .  Swi tch between TUNED RF LEVEL and AM on the Measur ing Receiver  as 
necessary.   (For  AM measurements,  use the Peak ± /2  detector ,  and the 3 kHz 
Low-Pass F i l ter .   Use no High Pass f i l ter ing. )   (For  d is tor t ion measurements,  
use the 80 kHz Low-Pass F i l ter  on the Audio Analyzer .   Use no High Pass 
f i l ter ing. )  

5 .  Fo l low the on-screen prompts and recal l  s tored ca l ibrat ion leve ls  on the 
Measur ing Receiver  (para D[2] ,  Step 2) .   For  the MAIN AMPL LEVEL Sequence,  
the AM modulat ion set t ing error  must  be <0.5% and the ampl i tude set t ing error  
must  be <0.1 dB.  

6 .  Reference the fo l lowing:  

  Step 1 of  MAIN AMPL LEVEL Sequence 
Turn modulat ion OFF to  set  and check RF leve l .   Toggl ing the UUT 
Modulat ion f ie ld  between OFF and ON and the Measur ing Receiver  between 
AM and TUNED RF LEVEL severa l  t imes may be requi red to  meet  the 
requi rements of  th is  s tep.  

  Step 2 of  MAIN AMPL LEVEL Sequence 
Once the VALUE: f ie ld  has been set  for  min imum dis tor t ion,  use the PREV 
Sof t  Key to  re turn to  Step 1.   Steps 1 and 2 are in teract ive;  toggl ing between 
the two is  requi red to  meet  the requi rements of  the s teps.  

  Steps 3 to  8 of  MAIN AMPL LEVEL Sequence 
Fol low the on-screen prompts and recal l  the necessary ca l ibrat ions on the 
Measur ing Receiver .  

  Steps 9 to  29 of  MAIN AMPL LEVEL Sequence 
Connect  the Measur ing Receiver  Sensor  Head to  the RF I /O Connector .  

  Steps 30 to  37 of  MAIN AMPL LEVEL Sequence 
Fol low the on-screen prompts and recal l  the necessary ca l ibrat ions on the 
Measur ing Receiver .   I f  the f requency prompted on the screen is  not  a l ready 
saved in  the Measur ing Receiver ,  press the Measur ing Receiver  Cal ibrate 
but ton and a l low the ca l  rout ine to  complete before set t ing the UUT VALUE: 
f ie ld .  

7 .  When the MAIN AMPL LEVEL Sequence is  complete,  press the SAVE & RETURN 
Sof t  Key to  return to  the AMPL LEVEL CAL Screen.  
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STEP PROCEDURE 

LOC 

8.  Press the LOC Sof t  Key to  d isp lay the LOC AMPL LEVEL Sequence Screen.  

9 .  Connect  Measur ing Receiver  Sensor  Head to  the ANT Connector .  

10.  Fo l low the on-screen prompts and recal l  s tored ca l ibrat ion leve ls  on the 
Measur ing Receiver  (para D[2]  Step 2) .   For  the LOC AMPL LEVEL Sequence,  
the AM modulat ion set t ing error  must  be <0.5% and the ampl i tude set t ing error  
must  be <0.1 dB.  

11.  Reference the fo l lowing:  

  Step 1 of  LOC AMPL LEVEL Sequence 
Turn modulat ion OFF to  set  and check RF leve l .   Toggl ing the UUT 
Modulat ion f ie ld  between OFF and ON and the Measur ing Receiver  between 
AM and TUNED RF LEVEL severa l  t imes may be requi red to  meet  the 
requi rements of  th is  s tep.  

  Step 2 of  LOC AMPL LEVEL Sequence 
Once the VALUE: f ie ld  has been set  for  min imum dis tor t ion,  use the PREV 
Sof t  Key to  re turn to  Step 1.   Steps 1 and 2 are in teract ive;  toggl ing between 
the two is  requi red to  meet  the requi rements of  the s teps.  

12.  When the LOC AMPL LEVEL Sequence is  complete,  press the SAVE & RETURN 
Sof t  Key to  return to  the AMPL LEVEL Cal  Screen.  

MKR 

13.  Press the MKR Sof t  Key to  d isp lay the MKR AMPL LEVEL Sequence Screen.  

14.  Connect  10 dB At tenuator  between Measur ing Receiver  Sensor  Head and ANT 
Connector .  

15.  Fo l low the on-screen prompts and recal l  s tored ca l ibrat ion leve ls  on the 
Measur ing Receiver  (para D[2]  Step 2) .   For  the LOC AMPL LEVEL Sequence,  
the AM modulat ion set t ing error  must  be <1% and the ampl i tude set t ing error  
must  be <0.1 dB ( tak ing in to account  the 10 dB At tenuator) .  

16.  Reference the fo l lowing:  

  Step 1 to  2 of  MKR AMPL LEVEL Sequence 
Turn modulat ion OFF to  set  and check RF leve l .   Toggl ing the UUT 
Modulat ion f ie ld  between OFF and ON and the Measur ing Receiver  between 
AM and TUNED RF LEVEL severa l  t imes may be requi red to  meet  the 
requi rements of  th is  s tep.  

  Step 3 of  MKR AMPL LEVEL Sequence 
Select  15 kHz Low-Pass F i l ter  on the Measur ing Receiver .  

17.  When the MKR AMPL LEVEL Sequence is  complete,  press the SAVE & RETURN 
Sof t  Key to  return to  the AMPL LEVEL Cal  Screen.  

18.  Press the RETURN Sof t  Key to re turn to  the Cal ibrat ion Screen.  
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(5)  Modulat ion 

PREREQUISITES:   Test  Setup (para D[2] )  
  Miscel laneous (para D[3] )  
  RF Ampl i tude Levels  (para D[4] )  

TEST EQUIPMENT:   Measur ing Receiver  w/  Sensor  Head 
  Dig i ta l  Mul t imeter  (DMM)  

 

STEP PROCEDURE 

1.  From the Cal ibrat ion Screen,  press the MOD CALS Sof t  Key to  enter  the 
MODULATION CAL Screen.  

VOR 

2.  Press the VOR Sof t  Key to  d isp lay the VOR CAL Sequence Screen.  

3 .  Connect  Measur ing Receiver  Sensor  Head to  the ANT Connector .  

4 .  Select  AM on the Measur ing Receiver  as necessary.   (For  AM measurements,  
use the Peak ± /2  detector ,  and the 3 kHz Low-Pass F i l ter .   Use no High Pass 
f i l ter ing. )  

5 .  Fo l low the on-screen prompts and recal l  s tored ca l ibrat ion leve ls  on the 
Measur ing Receiver  as needed.   For  the VOR CAL Sequence,  the AM modulat ion 
set t ing error  must  be <0.5% and the ampl i tude set t ing error  must  be <0.1 dB.  

6 .  Reference the fo l lowing:  

  Step 1 of  VOR CAL Sequence 
Select  3  kHz Low-Pass F i l ter  on the Measur ing Receiver .  

  Step 2 of  VOR CAL Sequence 
Select  15 kHz Low-Pass F i l ter  on the Measur ing Receiver .  

  Step 3 of  VOR CAL Sequence 
Select  3  kHz Low-Pass F i l ter  on the Measur ing Receiver .  

7 .  When the VOR CAL Sequence is  complete,  press the SAVE & RETURN Sof t  Key 
to  return to  the MODULATION Cal  Screen.  

MAIN LOC 

8.  Press the MAIN LOC Sof t  Key to  d isp lay the MAIN PATH LOC Sequence Screen.  

9 .  Connect  Dig i ta l  Mul t imeter  to  the AUX I /O Connector .   Set  DMM to read AC 
Vol ts .  

10.  Fol low the on-screen prompts.  

11.  When the MAIN PATH LOC Sequence is  complete,  press the SAVE & RETURN 
Sof t  Key to  re turn to  the MODULATION Cal  Screen.  

MAIN G/S 

12.  Press the MAIN G/S Sof t  Key to  d isp lay the MAIN PATH G/S Sequence Screen.  

13.  Connect  Measur ing Receiver  Sensor  Head to  the ANT Connector .  

14.  Set  Measur ing Receiver  input  f requency to  332.000 MHz.   (For  AM 
measurements,  use the 3 kHz Low-Pass F i l ter .   Use no High Pass f i l ter ing. )  

15.  Fol low the on-screen prompts.  

16.  When the MAIN PATH G/S Sequence is  complete,  press the SAVE & RETURN 
Sof t  Key to  re turn to  the MODULATION Cal  Screen.  
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STEP PROCEDURE 

LOC LOC 

17.  Press the LOC LOC Sof t  Key to  d isp lay the LOC PATH LOC Sequence Screen.  

18.  Connect  Measur ing Receiver  Sensor  Head to  the ANT Connector .  

19.  Set  Measur ing Receiver  input  f requency to  110.05 MHz.   (For  AM 
measurements,  use the 3 kHz Low-Pass F i l ter .   Use no High Pass f i l ter ing. )  

20.  Fol low the on-screen prompts.  

21.  When the LOC PATH LOC Sequence is  complete,  press the SAVE & RETURN 
Sof t  Key to  re turn to  the MODULATION Cal  Screen.  

22.  Press the RETURN Sof t  Key unt i l  the Setup Menu is  d isp layed.  

23.  Disconnect  test  equipment  f rom Test  Set .  
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APPENDIX A - TEST EQUIPMENT REQUIREMENTS 

This  Appendix  conta ins a l is t  o f  test  equipment  su i tab le for  per forming the Cal ibrat ion Procedures.   
Other  equipment  meet ing the speci f icat ions of  the equipment  l is ted in  th is  Appendix  may be 
subst i tu ted in  p lace of  the recommended models .  

 

TYPE MODEL 

Adapter ,  TNC (M) to  N-Type (F)  N/A 

At tenuator ,  3  dB,  100 W (N-Type)  N/A 

At tenuator ,  10 dB (BNC) N/A 

At tenuator ,  N-Connector  20 dB N/A 

Audio Analyzer  HP-8903A  or  Equiva lent  

Dig i ta l  Mul t imeter  Agi lent  34401A or  Equiva lent  

Di rect ional  Coupler ,  20 dB (N-Type)  N/A 

Low-Pass F i l ter ,  15 MHz (N-Type)  N/A 

Low-Pass F i l ter ,  250 MHz (N-Type)  N/A 

Low-Pass F i l ter ,  450 MHz (N-Type)  N/A 

Measur ing Receiver  HP-8902A or  Equiva lent  

Measur ing Receiver  Sensor  Module HP-11722A or  Equiva lent  

Power Meter  HP-E4418B or  Equiva lent  

Power Sensor  HP-E4412A or  Equiva lent  

Prec is ion Shor t ,  TNC (M) N/A 

RF Ampl i f ier  (100 W) N/A 

Signal  Generator  Aerof lex 2023B or  Equiva lent  
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