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2.  Cal ibrat ion/Ver i f icat ion 

A.  Genera l  

(1)  Cal ibrat ion/Ver i f icat ion Schedule 

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

●  Fa i lure to  Meet  Speci f icat ions 

I f ,  dur ing the course of  normal  operat ion,  the RD-301A or  any major  funct ion 
thereof  fa i ls  to  meet  the per formance spec i f icat ions accord ing to  Appendix  G,  the 
Cal ibrat ion/Ver i f icat 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,  per t inent  
Cal ibrat ion Procedures should be per formed accord ing to  2-2-2,  Table 1.  

●  Module/Assembly Replacement  

I f  one or  more of  the RD-301A assembl ies are rep laced,  the Cal ibrat ion/Ver i f icat ion 
Procedures should be per formed.  

●  Annual  Cal ibrat ion/Ver i f icat ion 

Aerof lex recommends an annual  Cal ibrat ion/Ver i f icat ion on the RD-301A to 
mainta in  proper  test ing s tandards.  

(2)  Contro ls ,  Connectors  and Ind icators  

Refer  to  Appendix  F for  locat ion of  the RD-301A Contro ls ,  Connectors  and Ind icators .  

(3)  Test  Record 

Cal ibrat ion/Ver i f icat ion Data Sheets are prov ided for  record ing the resul ts  obta ined 
whi le  per forming the Cal ibrat ion/Ver i f icat ion Procedures.  

NOTE:  I t  is  recommended the technic ian reproduce copies of  the Cal ibrat ion/  
Ver i f icat ion Data Sheets,  ra ther  than use copies in  th is  manual .  

B.  Precaut ions 

(1)  Safety  

Ext reme caut ion should be taken when t roubleshoot ing wi th  l ive c i rcu i ts .   When 
per forming the Cal ibrat ion/Ver i f icat ion Procedures,  be sure to  observe the fo l lowing 
precaut ions:  

WARNING: REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL BEFORE 
PERFORMING ANY CALIBRATION/VERIFICATION PROCEDURE 
INVOLVING LIVE CIRCUITS. 

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

WARNING: USE ONLY INSULATED TROUBLESHOOTING TOOLS WHEN WORKING 
WITH LIVE CIRCUITS. 

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

WARNING: HEED ALL WARNINGS AND CAUTIONS CONCERNING MAXIMUM 
VOLTAGES AND POWER INPUTS. 
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(2)  ESD 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD)
 

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 Cal ibrat ion/Ver i f icat ion Procedures pr ior  to  per forming the procedure.   Knowledge 
of  power,  f requency and waveform to be expected at  each test  po int  is  recommended.   
Knowledge of  external  test  equipment  connect ions and operat ion is  a lso 
recommended.  

●  PANEL Meter  
 
Before apply ing power to  RD-301A,  ver i fy  PANEL Meter  (43)  ind icates zero on 
power scale.   Adjust  PANEL METER ZERO Contro l  (45)  as needed.  

●  Ser ia l ized Coaxia l  Cable and Waveguide Coupler  
 
The RD-301A Radar  Test  Set  inc ludes the RD-301A,  Ser ia l ized Coaxia l  Cable and 
Waveguide Coupler .   A l l  equipment  must  be avai lab le  to  ver i fy  and ca l ibrate the 
system. 

(2)  Test  Equipment  

Appendix  D conta ins a l is t  o f  test  equipment  su i tab le for  per forming any procedure 
conta ined in  th is  manual .   Other  equipment  meet ing spec i f icat ions l is ted in  Appendix  D 
may be subst i tu ted in  p lace of  recommended models .  

NOTE:  For  cer ta in  procedures in  th is  manual ,  the equipment  l is ted in  Appendix  D 
may exceed min imum requi red spec i f icat ions.  

NOTE:  High qual i ty  RG58 BNC coaxia l  cables should be used to  connect  test  
equipment .  

(3)  Disassembly  

No d isassembly is  requi red to  per form the Ver i f icat ion Procedures.   The top cover  is  
removed when per forming the Cal ibrat ion Procedures.   Other  d isassembly procedures 
are per formed only  as necessary.  

(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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  Ver i f icat ion Fai lure Cal ibrat ion Requi rements 
  Table 1 
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THE FOLLOWING
CALIBRATION

PROCEDURES
MUST BE

PERFORMED
IF THIS
ASSEMBLY IS
REPAIRED OR
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 Assembly Replacement  Cal ibrat ion Requi rements 
 Table 2
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D.  Ver i f icat ion Procedures 

VERIFICATION PROCEDURE  PAGE 

RF Signal  Generator - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5  
IF Signal  Generator - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  21 
INTL Modulat ion/PRF Counter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  27 
Range--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  28 
Power Meter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  31 
XMTR DSCRM 0.1V/MHz Connector - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  33 
Inputs -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  35 
 

(1)  RF Signal  Generator  

(a)  Frequency and RF Counter  

TEST EQUIPMENT:  Frequency Counter  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(10)  MNL FREQ Contro ls  ful ly  ccw  
(16)  RF/ IF MODE Pushbut ton Swi tches RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches INTL  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Frequency Counter  h igh f requency input  to  X-BAND I /O Connector  
(18) .  

4 .  Ver i fy  ≤9295 MHz on Frequency Counter .   Record reading.  

5 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  equals  Frequency Counter  
reading f rom Step 4 (±250 kHz) .  

6 .  Adjust  MNL FREQ Contro ls  (10)  ful ly  cw .  

7 .  Ver i fy  ≥9500 MHz on Frequency Counter .   Record reading.  

8 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  equals  Frequency Counter  
reading f rom Step 7 (±250 kHz) .  

9 .  I f  RD-301A fa i ls  any s tep,  per form Cal ibrat ion Procedures accord ing to   
2-2-2,  Table 1.  

10.  Disconnect  test  equipment .  
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(b)  Track ing and ΔF Of fset  

TEST EQUIPMENT:  20 dB Coupler  
 Frequency Counter  
 Osc i l loscope 
 Spectrum Analyzer  
 TWT Ampl i f ier  
 X-Band Signal  Generator  
 

LOAD
50 Ω

LOAD
50 Ω

COUPLER
20 dB

RD-301A SCOPE

SPECTRUM
ANALYZER

TWT
AMPLIFIER

X-BAND
SIGNAL

GENERATOR

AUX

XMTR DETX-BAND I/O

AUX X-BAND OUTPUT

9006007

SERIALIZED
COAXIAL

CABLE

HET MON
XMTR

CHAN 2 CHAN 1

OUTIN

 

Track ing Ver i f icat ion Setup 
F igure 1 

 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l   -50  
(16)  RF/ IF MODE Pushbut ton Swi tches RF TRACK  
(29)  MODULATION MODE Pushbut ton Swi tches  CW  
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STEP PROCEDURE 

2.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

CAUTION:  SOME TWT AMPLIFIERS PRODUCE LARGE OUTPUT POWER 
SPIKES ON POWER-UP.  TEST TWT AMPLIFIER BEFORE 
CONNECTING TO RD-301A.  

3.  Connect  test  equipment  as shown in  2-2-2,  F igure 1.  

NOTE:  20 dB Coupler  is  used in  reverse d i rect ion to  combine s ignals  and 
prov ide greatest  iso la t ion.  

4 .  Set  TWT Ampl i f ier  power On and in  Standby mode.  

5 .  Set  Osc i l loscope wi th  both channels  dc coupled as fo l lows:  

CONTROL SETTING 

Sweep Speed 5 μs/Div  
Ampl i tude Scale 50 mV/Div  
Tr igger  Channel  1  

6.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9295 MHz 
Frequency Span 5 kHz/Div  
Resolut ion Bandwidth 3 kHz 
Ampl i tude Scale 10 dB/Div  
Reference Level  -40 dBm 

7.  Set  X-Band Signal  Generator  as fo l lows:  

CONTROL SETTING 

Frequency 9295 MHz 
Pulse Width 30 μs 
PRF  500 Hz 

CAUTION:  CONNECTIONS TO TWT AMPLIFIER MUST BE CORRECT 
BEFORE SWITCHING TO OPERATE MODE. 

8.  Set  TWT Ampl i f ier  to  Operate mode.  

9.  Set  X-Band Signal  Generator  output  level  for  PANEL Meter  (43)  reading of  
0.5 kW .  
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STEP PROCEDURE 

 TRACKING 

10.  Ident i fy  s ignals  on Spect rum Analyzer  and adjust  a t tenuat ion so s ignals  are 
s imi lar  in  power level .   Refer  to  2-2-2,  F igure 2.  

NOTE:  When both s ignals  over lap,  RD-301A t rack ing s ignal  is  ident i f ied 
by set t ing METER SELECT Swi tch (47)  to  ΔF and vary ing ΔF 
OFFSET/EFF PEAKING Contro l  (48) .   Another  ident i fy ing method 
is  narrowing resolut ion bandwidth of  Spect rum Analyzer  or  
changing OUTPUT LEVEL COARSE dBm Contro l  (9)  and observ ing 
change in  s ignal  leve l .  
 

9016008 

RD-301A Track ing Spectrum Analyzer  S ignals  
F igure 2 

 

11.  Ver i fy  f requency d i f ference between s ignals  is  ≤25 kHz.  

12.  Adjust  Osci l loscope and ver i fy  XMTR HET MON Connector  (11)  output  
d isp lay on Channel  2  shows re la t ive ly  para l le l  l ines accord ing to  2-2-2,  
F igure 3.  
 

9016009 

RD-301A Heterodyne Moni tor  Track ing Output  
F igure 3 

 

13.  Set  X-Band Signal  Generator  modulat ion pulse width to  2 μs.  
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STEP PROCEDURE 

14.  Ver i fy  f requency d i f ference between s ignals  is  ≤25 kHz.  

15.  Set  Osc i l loscope sweep speed to  500 ns /Div  and adjust  to  ver i fy  XMTR 
HET MON Connector  (11)  output  d isp lay on Channel  2  shows re la t ive ly  
para l le l  l ines accord ing to  2-2-2,  F igure 3.  

16.  Set  Spect rum Analyzer  f requency span to  10 kHz/Div .  

17.  Set  X-Band Signal  Generator  modulat ion pulse width to  0.5 μs.  

18.  Ver i fy  f requency d i f ference between s ignals  is  ≤60 kHz.  

19.  Set  Osc i l loscope sweep speed to  100 ns /Div  and adjust  to  ver i fy  XMTR 
HET MON Connector  (11)  output  d isp lay on Channel  2  shows re la t ive ly  
para l le l  l ines accord ing to  2-2-2,  F igure 3.  

20.  Set  Spect rum Analyzer  f requency span to  100 kHz/Div  and resolut ion 
bandwidth to  1  kHz.  

21.  Set  X-Band Signal  Generator  modulat ion pulse width to  0.1 μs.  

22.  Ver i fy  f requency d i f ference between s ignals  is  ≤600 kHz.  

23.  Set  Osc i l loscope sweep speed to  50 ns/Div  and adjust  to  ver i fy  XMTR HET 
MON Connector  (11)  output  d isp lay on Channel  2  shows re la t ive ly  para l le l  
l ines accord ing to  2-2-2,  F igure 3.  

24.  Set  Spect rum Analyzer  f requency span to  250 kHz/Div .  

CAUTION:  NARROW WIDTH PULSES MAY INCREASE TWT AMPLIFIER 
POWER OUTPUT TO HIGH LEVELS THAT MAY DAMAGE 
EQUIPMENT.  WIDEN NARROW PULSE WIDTH AS SOON AS 
POSSIBLE. 

25.  Set  X-Band Signal  Generator  modulat ion pulse width to  0.05 μs.  

26.  Ver i fy  f requency d i f ference between s ignals  is  ≤2 MHz.  

27.  Adjust  Osci l loscope and ver i fy  XMTR HET MON Connector  (11)  output  
d isp lay on Channel  2  shows re la t ive ly  para l le l  l ines accord ing to  2-2-2,  
F igure 3.  

28.  Set  X-Band Signal  Generator  modulat ion pulse width to  30 μs and 
f requency to  9400 MHz.  

29.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9400 MHz 
Frequency Span 5 kHz/Div  
Resolut ion Bandwidth 3 kHz 

30.  Set  Osc i l loscope sweep speed to  5  μs/Div .  

31.  Repeat  Steps 9 through 27.  

32.  Set  X-Band Signal  Generator  modulat ion pulse width to  30 μs and 
f requency to  9500 MHz.  
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STEP PROCEDURE 

33.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9500 MHz 
Frequency Span 5 kHz/Div  
Resolut ion Bandwidth 3 kHz 

34.  Set  Osc i l loscope sweep speed to  5  μs/Div .  

35.  Repeat  Steps 9 through 27.  

36.  Set  X-Band Signal  Generator  modulat ion pulse width to  30 μs and 
f requency to  9295 MHz.  

37.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9295 MHz 
Frequency Span 5 kHz/Div  
Resolut ion Bandwidth 3 kHz 
Reference Level  -20 dBm 

38.  Set  Osc i l loscope sweep speed to  5  μs/Div .  

39.  Set  X-Band Signal  Generator  output  level  for  PANEL Meter  (43)  reading of  
12 kW .  

40.  Repeat  Steps 10 through 35.  

 TRACK MODULATION PRF 

41.  Set  X-Band Signal  Generator  as fo l lows:  

CONTROL SETTING 

Frequency 9295 MHz 
Pulse Width 5 μs 
PRF  50 Hz 

42.  Set  X-Band Signal  Generator  output  level  for  PANEL Meter  (43)  reading of  
0.5 kW .  

43.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9295 MHz 
Frequency Span 5 kHz/Div  
Resolut ion Bandwidth 3 kHz 

44.  Set  PRF/RF Swi tch (2)  to  PRF .  

45.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 50 Hz  (±1 Hz) .  

46.  Ver i fy  f requency d i f ference between s ignals  is  ≤25 kHz.  

47.  Set  Osc i l loscope sweep speed to  5  μs/Div  and adjust  to  ver i fy  XMTR HET 
MON Connector  (11)  output  d isp lay on Channel  2  shows re la t ive ly  para l le l  
l ines accord ing to  2-2-2,  F igure 3.  

48.  Set  X-Band Signal  Generator  PRF to 2 kHz.  

49.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 2000 Hz  (±1 Hz) .  
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STEP PROCEDURE 

50.  Ver i fy  f requency d i f ference between s ignals  is  ≤25 kHz.  

51.  Adjust  Osci l loscope and ver i fy  XMTR HET MON Connector  (11)  output  
d isp lay on Channel  2  shows re la t ive ly  para l le l  l ines accord ing to  2-2-2,  
F igure 3.  

52.  Set  X-Band Signal  Generator  PRF to 20 kHz.  

NOTE:  Spect rum Analyzer  cannot  be used ef fect ive ly  a t  20 kHz PRF.  

53.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 20000 Hz  (±3 Hz) .  

54.  Adjust  Osci l loscope and ver i fy  XMTR HET MON Connector  (11)  output  
d isp lay on Channel  2  shows re la t ive ly  para l le l  l ines accord ing to  2-2-2,  
F igure 3.  

55.  Set  X-Band Signal  Generator  as fo l lows:   

CONTROL SETTING 

Frequency 9400 MHz 
Pulse Width 5 μs 
PRF  50 Hz 

56.  Set  X-Band Signal  Generator  output  level  for  PANEL Meter  (43)  reading of  
0.5 kW .  

57.  Set  Spect rum Analyzer  center  f requency to  9400 MHz.  

58.  Repeat  Steps 45 through 54.  

59.  Set  X-Band Signal  Generator  as fo l lows:  

CONTROL SETTING 

Frequency 9500 MHz 
Pulse Width 5 μs 
PRF  50 Hz 

60.  Set  X-Band Signal  Generator  output  level  for  PANEL Meter  (43)  reading of  
0.5 kW .  

61.  Set  Spect rum Analyzer  center  f requency to  9500 MHz 

62.  Repeat  Steps 45 through 54.  

 ΔF OFFSET 

63.  Set  X-Band Signal  Generator  f requency to  9400 MHz.  

64.  Disconnect  20 dB Coupler  f rom X-Band Signal  Generator  and AUX X-BAND 
OUTPUT Connector  (54) .  

65.  Connect  AUX X-BAND OUTPUT Connector  (54)  to  Frequency Counter .  

66.  Record Frequency Counter  reading.  

67.  Set  METER SELECT Swi tch (47)  to  ΔF.  

68.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  unt i l  PANEL Meter  (43)  
reads -0 .75 MHz .  

69.  Ver i fy  Frequency Counter  reading equals  reading f rom Step 63 minus  
750 kHz (±95 kHz).  
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STEP PROCEDURE 

70.  Adjust  Osci l loscope and ver i fy  XMTR HET MON Connector  (11)  output  
d isp lay on Channel  2  shows cross-hatch ing accord ing to  2-2-2,  F igure 4.  
 

9016013 

RD-301A Heterodyne Moni tor  ΔF Output  
F igure 4 

 

71.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  unt i l  PANEL Meter  (43)  
reads +0.75 MHz .  

72.  Ver i fy  Frequency Counter  reading equals  reading f rom Step 63 p lus 750 
kHz (±95 kHz) .   I f  not ,  per form Cal ibrat ion Procedures accord ing to  2-2-2,  
Table 1.  

73.  Adjust  Osci l loscope and ver i fy  XMTR HET MON Connector  (11)  output  
d isp lay on Channel  2  shows cross-hatch ing accord ing to  2-2-2,  F igure 4.  

74.  I f  RD-301A fa i ls  any s tep,  per form Cal ibrat ion Procedures accord ing to   
2-2-2,  Table 1.  

75.  S lowly  decrease TWT Ampl i f ier  power and set  to  Standby mode for   
≥15 minutes.  

76.  Disconnect  test  equipment .  
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(c)  Output  Power and In ternal  AM Ampl i tude 

TEST EQUIPMENT:  20 dB Coupler  
 L-Band Signal  Generator  
 Pulse Generator  
 Spect rum Analyzer  
 X-Band Signal  Generator  
 

PULSE
GENERATOR

SIGNAL
L-BAND

GENERATOR

X-BAND
SIGNAL

GENERATOR

20 dB
COUPLER

SPECTRUM
ANALYZER

RD-301A

TEST RF X-BAND I/OTEST VIDEO

9006009 

Output  Power Ver i f icat ion Setup 
F igure 5 

 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(3)  CONTOUR/R2/ INTL AM dB BOOST/ATTEN Contro l  00  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(10)  MNL FREQ Contro ls  9375 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches CW  
(39)  RANGE SEL Swi tch RINGS 1  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 5.  

4 .  Set  L-Band Signal  Generator  for  1125 MHz CW signal  a t  +7 dBm. 

5.  Set  Pulse Generator  for  5  μs pu lse at  TTL leve l  and 1 kHz PRF.  
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STEP PROCEDURE 

6.  Connect  RD-301A X-Band I /O Connector  (18)  and X-Band Signal  Generator  
to  20 dB Coupler  wi th  coupler  in tent ional ly  reversed for  maximum iso la t ion.   
Set  X-Band Signal  Generator  for  9374.95 MHz CW signal .   Adjust  X-Band 
Signal  Generator  output  to  same level  as RD-301A (≈-50 dBm).  

NOTE:  X-Band Signal  Generator  must  have power leve ls  character ized for  
f requencies used in  th is  procedure.   Character izat ion must  be 
accurate to  ±0.1 dBm. 

7.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9375 MHz 
Frequency Span 50 kHz/Div  
Resolut ion Bandwidth 1 kHz 
Ampl i tude Scale 2 dB/Div  
Reference Level  -50 dBm 
Input  At tenuat ion 0 dB 

8.  Set  OUTPUT LEVEL FINE dBm Contro l  (4)  to  each pos i t ion f rom -1  to  -10 .   
Decrease X-Band Signal  Generator  output  leve l  by 1 dB for  each set t ing.   
Ver i fy  d i f ference between RD-301A output  leve l  and X-Band Signal  
Generator  output  leve l  is  ≤0.5 dB at  each pos i t ion.   Record d i f ferences.  

9.  Set  OUTPUT LEVEL FINE dBm Contro l  (4)  to  0 .  

10.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  each pos i t ion f rom -60  to  
-100 .   Decrease X-Band Signal  Generator  output  leve l  by 10 dB for  each 
set t ing.   Adjust  Spect rum Analyzer  re ference leve l  and ver i fy  d i f ference 
between RD-301A output  leve l  and X-Band Signal  Generator  output  leve l  is  
≤2 dB at  each pos i t ion.   Record d i f ferences.  

11.  Set  Spect rum Analyzer  resolut ion bandwidth to  300 Hz and reference leve l  
to  -105 dBm. 

12.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -110 .   Decrease X-Band 
Signal  Generator  output  leve l  by 10 dB f rom last  set t ing in  Step 10.   Ver i fy  
d i f ference between RD-301A output  leve l  and X-Band Signal  Generator  
output  leve l  is  ≤2 dB.   Record d i f ference.  

13.  Set  Spectrum Analyzer  for  100 Hz Resolut ion Bandwidth and reference 
leve l  to  -115 dBm. 

14.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -120 .   Decrease X-Band 
Signal  Generator  output  leve l  by 10 dB f rom set t ing in  Step 12.   Ver i fy  
d i f ference between RD-301A output  leve l  and X-Band Signal  Generator  
output  leve l  is  ≤2 dB.   Record d i f ference.  

15.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -80 .  

16.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Frequency Span Zero 
Resolut ion Bandwidth 3 MHz 
Ampl i tude Scale 2 dB/Div  
Reference Level  -82 dBm 

17.  Set  X-Band Signal  Generator  output  to  same level  as RD-301A.  
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STEP PROCEDURE 

 CONTOUR BOOST and INTERNAL AM UP MODULATION 

NOTE:  Because the same leve l  cont ro l  c i rcu i t  is  used for  Contour  Boost  
and In ternal  AM Up Modulat ion,  leve ls  on ly  need to  be ver i f ied 
once.  

18.  Set  RANGE SEL Swi tch (39)  to  CONTOUR/AM UP MOD.  Ver i fy  d i f ference 
between RD-301A output  leve l  and X-Band Signal  Generator  output  leve l  is  
≤1 dB.   Record d i f ference.  

19.  Set  CONTOUR/R2/ INTL AM dB BOOST ATTEN Contro l  (3)  inner  knob to 
each pos i t ion f rom 01  to  09 .   Increase X-Band Signal  Generator  output  
leve l  by 1 dB for  each set t ing.   Ver i fy  d i f ference between RD-301A output  
leve l  and X-Band Signal  Generator  output  leve l  is  ≤0.5 dB at  each pos i t ion.   
Record d i f ferences.  

20.  Set  CONTOUR/R2/ INTL AM dB BOOST ATTEN Contro l  (3)  to  10 .   Increase 
X-Band Signal  Generator  Output  Level  by 1 dB f rom last  set t ing in  Step 19.   
Ver i fy  d i f ference between RD-301A output  leve l  and X-Band Signal  
Generator  output  leve l  is  ≤1 dB.   Record d i f ference.  

21.  Set  Spectrum Analyzer  re ference level  to  -70 dBm. 

22.  Set  CONTOUR/R2/ INTL AM dB BOOST ATTEN Contro l  (3)  to  20 .   Increase 
X-Band Signal  Generator  Output  Level  by 10 dB.   Ver i fy  d i f ference between 
RD-301A output  leve l  and X-Band Signal  Generator  output  leve l  is  ≤1 dB.   
Record d i f ference.  

23.  Set  CONTOUR/R2/ INTL AM dB BOOST ATTEN Contro l  (3)  to  00 .  

 RANGE 2 ATTENUATION and INTERNAL AM DOWN MODULATION 

NOTE:  Because the same leve l  cont ro l  c i rcu i t  is  used for  Range 2 
At tenuat ion and In ternal  AM Down Modulat ion,  leve ls  on ly  need to  
be ver i f ied once.  

24.  Set  X-Band Signal  Generator  output  to  same level  as RD-301A.  

25.  Set  RANGE SEL Swi tch (39)  to  R2 ON .   Ver i fy  d i f ference between RD-301A 
output  leve l  and X-Band Signal  Generator  output  leve l  is  ≤1.5 dB.   Record 
d i f ference.  

26.  Set  CONTOUR/R2/ INTL AM dB BOOST ATTEN Contro l  (3)  inner  knob to 
each pos i t ion f rom 01  to  09 .   Decrease X-Band Signal  Generator  output  
leve l  by 1 dB for  each set t ing.   Ver i fy  d i f ference between RD-301A R2 
output  leve l  and X-Band Signal  Generator  output  leve l  is  ≤1.5 dB at  each 
pos i t ion.   Record d i f ferences.  

27.  Set  CONTOUR/R2/ INTL AM dB BOOST ATTEN Contro l  (3)  outer  knob to 
each pos i t ion f rom 19  to  59 .   Decrease X-Band Signal  Generator  output  
leve l  by 10 dB for  each set t ing.   Ver i fy  d i f ference between RD-301A R2 
output  leve l  and X-Band Signal  Generator  output  leve l  is  ≤1.5 dB at  each 
pos i t ion.   Record d i f ferences.  

28.  Disconnect  test  equipment .  
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(d)  Pulse Width 

TEST EQUIPMENT:  6  dB Pad 
 Heterodyne Moni tor  
 L-Band Signal  Generator  
 Osc i l loscope 
 X-Band to L-Band Down Conver ter  
 

LOAD
50 Ω

9006006

CONVERTER
DOWN

X-BAND  TO
L-BAND

RD-301A SCOPE

MONITOR
HET

L-BAND
SIGNAL

GENERATOR

6 dB
PAD

X-BAND I/O CHAN 1 CHAN 2

RF

LO IF

DLYD SYNC

 

Pulse Width Ver i f icat ion Setup 
F igure 6 
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STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l   0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(10)  MNL FREQ Contro ls  9375.0 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches  INTL  
(31)  PULSE WIDTH μS Contro l  (RANGE 2)  0.5  
(32)  PULSE WIDTH μS Contro l  (RANGE 1)  0.5  
(34)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  0.1  
(35)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  0.1  
(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels  000.3  
(38)  RANGE 2 DELAY Thumbwheels  900.0  
(39)  RANGE SEL Swi tch RINGS 1  
(42)  X1/X10 INTL PRF/AM Swi tch X10  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 6.  

NOTE:  Refer  to  Appendix  D for  X-Band to L-Band Down Conver ter .  

4 .  Set  L-Band Signal  Generator  for  1125 MHz CW signal  a t  +5 dBm. 

5.  Set  PRF/RF Swi tch (2)  to  PRF .  

6 .  Adjust  INTL PRF/AM Contro l  (41)  unt i l  1000 Hz is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

7 .  Set  PRF/RF Swi tch (2)  to  RF .  

8 .  Set  Osci l loscope to  t r igger  on Channel  2  and sweep speed to  10 ns/Div .  

9 .  Ver i fy  pu lse width is  50 ns (±5 ns) .   I f  not ,  per form Cal ibrat ion Procedures 
accord ing to  2-2-2,  Table 1.  

NOTE:  A l l  pu lse widths are measured f rom 50% ampl i tude on r is ing edge 
to  50% ampl i tude on fa l l ing edge.   Refer  to  2-2-2,  F igure 7.  
 

MEASURED
PULSE WIDTH

9016002

50%
LEVEL

RISE FALL

 

Pulse Width Measurement  Points  
F igure 7 

 

10.  Set  PULSE WIDTH μS Contro l  (Range 1)  (32)  to  5 .  

11.  Set  Osc i l loscope sweep speed to  100 ns/Div .  
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STEP PROCEDURE 

12.  Ver i fy  pu lse width is  500 ns (±50 ns) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

13.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  1 .  

14.  Set  Osc i l loscope sweep speed to  1  μs/Div .  

15.  Ver i fy  pu lse width is  5  μs (±0.5 μs) .   I f  not ,  per form Cal ibrat ion Procedures 
accord ing to  2-2-2,  Table 1.  

16.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  10 .  

17.  Set  Osc i l loscope sweep speed to  10 μs/Div .  

18.  Ver i fy  pu lse width is  50 μs (±5 μs) .   I f  not ,  per form Cal ibrat ion Procedures 
accord ing to  2-2-2,  Table 1.  

19.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  100 .  

20.  Set  PRF/RF Swi tch (2)  to  PRF .  

21.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  500 Hz  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

22.  Set  PRF/RF Swi tch (2)  to  RF .  

23.  Set  Osc i l loscope sweep speed to  100 μs/Div .  

24.  Ver i fy  pu lse width is  500 μs (±50 μs) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

25.  Set  PRF/RF Swi tch (2)  to  PRF .  

26.  Sets  PULSE WIDTH μs Contro l  (RANGE 1)  (32)  to  0.5 μs .  

27.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  X500 .  

28.  Set  X1/X10 INTL PRF Swi tch (34)  to  X1 .  

29.  Adjust  X1/X10 INTL PRF Swi tch (42)  unt i l  125 Hz is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

30.  Ver i fy  pu lse width is  2 .5 ms (2.0 to  3.0 ms) .  

31.  Set  PRF/RF Swi tch (2)  to  PRF .  

32.  Set  RANGE 1 DELAY Thumbwheels  (37)  to  900.0.  

33.  Set  RANGE 2 DELAY Thumbwheels  (38)  to  000.3.  

34.  Set  RANGE SEL Swi tch (39)  R2 ON .  

35.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  1000 kHz  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

36.  Set  PRF/RF Swi tch (2)  to  RF .  

37.  Set  Osc i l loscope sweep speed to  10 ns/Div .  

38.  Ver i fy  pu lse width is  50 ns (±5 ns) .   I f  not ,  per form Cal ibrat ion Procedures 
accord ing to  2-2-2,  Table 1.  

39.  Set  PULSE WIDTH μS Contro l  (RANGE 2)  (31)  to  5 .  

40.  Set  Osc i l loscope sweep speed to  100 ns/Div .  

41.  Ver i fy  pu lse width is  500 ns (±50 ns) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  
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STEP PROCEDURE 

42.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  1 .  

43.  Set  Osc i l loscope sweep speed to  1  μs/Div .  

44.  Ver i fy  pu lse width is  5  μs (±0.5 μs) .   I f  not ,  per form Cal ibrat ion Procedures 
accord ing to  2-2-2,  Table 1.  

45.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  10 .  

46.  Set  Osc i l loscope sweep speed to  10 μs/Div .  

47.  Ver i fy  pu lse width is  50 μs (±5 μs) .   I f  not ,  per form Cal ibrat ion Procedures 
accord ing to  2-2-2,  Table 1.  

48.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  100 .  

49.  Set  PRF/RF Swi tch (2)  to  PRF .  

50.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  500 Hz  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

51.  Set  PRF/RF Swi tch (2)  to  RF .  

52.  Set  Osc i l loscope sweep speed to  100 μs/Div .  

53.  Ver i fy  pu lse width is  500 μs (±50 μs) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

54.  Disconnect  test  equipment .  
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(e)  RF ON/OFF Rat io  

TEST EQUIPMENT:  Spect rum Analyzer  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l   -50  
(10)  MNL FREQ Contro ls   9375.00 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches  CW  
(39)  RANGE SEL Swi tch  RINGS 1  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Use Ser ia l ized Coaxia l  Cable to  connect  Spectrum Analyzer  to  X-BAND I /O 
Connector  (18) .  

4 .  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9375 MHz 
Scan Width 5 MHz/Div  
Ampl i tude Scale 10 dB/Div  
Reference Level  -40 dBm 

5.  Center  (ON) s ignal  on Spect rum Analyzer  d isp lay and record leve l .  

6 .  Set  MODULATION MODE Pushbut ton Swi tches (29)  to  EXT (+)  wi thout  
apply ing external  t r igger .  

7 .  Ver i fy  (OFF) s ignal  leve l  on Spectrum Analyzer  is  ≥70 dB less than leve l  
recorded in  Step 5.   Record leve l  and d i f ference.  

8 .  Disconnect  test  equipment .  
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(2)  IF Signal  Generator  

(a)  Frequency and IF Counter  

TEST EQUIPMENT:  Frequency Counter  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  0  
(10)  MNL FREQ Contro ls  ful ly  ccw  
(16)  RF/ IF MODE Pushbut ton Swi tches IF HI  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Frequency Counter  to  IF OUT Connector  (15) .  

4 .  Ver i fy  ≤20 MHz on Frequency Counter .   Record reading.  

5 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  equals  Frequency Counter  
reading f rom Step 4 (±2 kHz).  

6 .  Adjust  MNL FREQ Contro ls  (10)  ful ly  cw .  

7 .  Ver i fy  ≥70 MHz on Frequency Counter .   Record reading.  

8 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  equals  Frequency Counter  
reading f rom Step 7 (±7 kHz).  

9 .  I f  RD-301A fa i ls  any s tep,  per form Cal ibrat ion Procedures accord ing to   
2-2-2,  Table 1.  

10.  Disconnect  test  equipment .  



     
MAINTENANCE MANUAL 
RD-301A  

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

Aug 1/08 

(b)  Sweep Width 

TEST EQUIPMENT:  Spect rum Analyzer  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  0  
(16)  RF/ IF MODE Pushbut ton Swi tches IF HI  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Spectrum Analyzer  to  IF OUT Connector  (15) .  

4 .  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 30 MHz 
Scan Width 0.5 kHz/Div  
Reference Level  +20 dBm 
Sweep Speed 50 ms/Div  

5.  Adjust  MNL FREQ Contro ls  (10)  for  30 MHz  on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay (1) .  

6 .  Adjust  SWEEP WIDTH MHz Contro l  (33)  cw .  

7 .  Ver i fy  carr ier  s tar ts  sweeping when SWEEP WIDTH MHz Contro l  (33)  
passes 0 set t ing.   I f  not ,  per form Cal ibrat ion Procedures accord ing to   
2-2-2,  Table 1.  

8 .  Set  SWEEP WIDTH MHz Contro l  (33)  to  4 .  

9 .  Ver i fy  carr ier  sweep is  d isp layed across 8.0 d iv is ions (4  MHz sweep width)  
on Spectrum Analyzer .   I f  not ,  per form Cal ibrat ion Procedures accord ing to  
2-2-2,  Table 1.  

10.  Set  SWEEP WIDTH MHz Contro l  (33)  to  OFF .  

11.  Disconnect  test  equipment .  
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(c)  Marker  Frequency 

TEST EQUIPMENT:  None 
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  0  
(16)  RF/ IF MODE Pushbut ton Swi tches IF HI  
(19)  MKR FREQ Contro l  ful ly  ccw  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Press DISPLAY MKR Swi tch (21)  and ver i fy  ≤20 MHz on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .   Record reading.  

4 .  Adjust  MKR FREQ Contro l  (19)  ful ly  cw .  

5 .  Press DISPLAY MKR Swi tch (21)  and ver i fy  ≥70 MHz on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .   Record reading.  

6 .  I f  RD-301A fa i ls  any s tep,  per form Cal ibrat ion Procedures accord ing to   
2-2-2,  Table 1.  
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(d)  Power 

TEST EQUIPMENT:  Spect rum Analyzer  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  0  
(10)  MNL FREQ Contro ls  30 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches IF HI  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Spectrum Analyzer  to  IF OUT Connector  (15) .  

4 .  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 30 MHz 
Scan Width 5 MHz/Div  
Ampl i tude Scale 2 dB/Div  
Reference Level  -8  dBm 

5.  Adjust  MNL FREQ Contro ls  (10)  for  30 MHz  on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay (1) .  

6 .  Ver i fy  s ignal  leve l  is  0  dBm (±2.5 dB) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

7 .  Set  Spectrum Analyzer  re ference level  to  +10 dBm. 

8.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  +20 .  

9 .  Ver i fy  s ignal  leve l  is  +20 dBm (±2.7 dB) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

10.  Set  RF/ IF MODE Pushbut ton Swi tches (16)  to  IF  LO .  

11.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -120 .  

12.  Set  OUTPUT LEVEL FINE dBm Contro l  (4)  to  -10 .  

13.  Set  Spectrum Analyzer  re ference level  to  -134 dBm. 

14.  Ver i fy  s ignal  leve l  is  -130 dBm (±3.8 dB) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

15.  Disconnect  test  equipment .  
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(e)  Pulse Width 

TEST EQUIPMENT:  Osc i l loscope 
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l   0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  0  
(10)  MNL FREQ Contro ls  30 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches IF HI  
(29)  MODULATION MODE Pushbut ton Swi tches  INTL  
(32)  PULSE WIDTH μS Contro l  (RANGE 1)  0.5  
(34)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  1  
(36)  μS/NM Switch μS  
(39)  RANGE SEL Swi tch RINGS 1  
(42)  X1/X10 INTL PRF/AM Swi tch X10  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Osci l loscope Channel  1  to  IF OUT Connector  (15)  and 
Osci l loscope Tr igger  to  DLYD SYNC Connector  (24) .  

4 .  Set  PRF/RF Swi tch (2)  to  PRF .  

5 .  Adjust  INTL PRF/AM Contro l  (41)  unt i l  1000 Hz  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

6 .  Set  Osc i l loscope sweep speed to  100 ns/Div .  

7 .  Ver i fy  pu lse width is  500 ns (±50 ns) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

NOTE:  A l l  pu lse widths are measured f rom 50% ampl i tude on r is ing edge 
to  50% ampl i tude on fa l l ing edge.   Refer  to  2-2-2,  F igure 7.  

8.  Set  PULSE WIDTH μS Contro l  (RANGE 1)  (32)  to  5 .  

9 .  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  100 .  

10.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  500 Hz  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

11.  Set  Osc i l loscope sweep speed to  100 μs/Div .  

12.  Ver i fy  pu lse width is  500 μs (±50 μs) .   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

13.  Disconnect  test  equipment .  
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( f )  IF ON/OFF Rat io  

TEST EQUIPMENT:  Spect rum Analyzer  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l   +20  
(10)  MNL FREQ Contro ls  30 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches IF HI  
(29)  MODULATION MODE Pushbut ton Swi tches  CW  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Spectrum Analyzer  to  IF OUT Connector  (15) .  

4 .  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 30 MHz 
Scan Width 5 MHz/Div  
Ampl i tude Scale 10 dB/Div  
Reference Level  +25 dBm 

5.  Center  (ON) s ignal  on Spect rum Analyzer  d isp lay and record leve l .  

6 .  Set  MODULATION MODE Pushbut ton Swi tches (29)  to  EXT (+)  wi thout  
apply ing external  t r igger .  

7 .  Ver i fy  (OFF) s ignal  leve l  on Spectrum Analyzer  is  ≥48 dB less than leve l  
recorded in  Step 5.   Record leve l  and d i f ference.  

8 .  Set  MODULATION MODE Pushbut ton Swi tches (29)  to  CW .  

9 .  Set  MNL FREQ Contro ls  (10)  for  60 MHz accord ing to  FREQUENCY Hz/MHz 
Dig i ta l  Disp lay (1) .  

10.  Set  Spectrum Analyzer  center  f requency to  60 MHz .  

11.  Center  (ON) s ignal  on Spect rum Analyzer  d isp lay and record leve l .  

12.  Set  MODULATION MODE Pushbut ton Swi tches (29)  to  EXT (+)  wi thout  
apply ing external  t r igger .  

13.  Ver i fy  (OFF) s ignal  leve l  on Spectrum Analyzer  is  ≥48 dB less than leve l  
recorded in  Step 11.   Record leve l  and d i f ference.  

14.  Disconnect  test  equipment .  
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(3)  INTL Modulat ion/PRF Counter  

TEST EQUIPMENT:  Frequency Counter  
 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch PRF  
(29)  MODULATION MODE Pushbut ton Swi tches  INTL  
(42)  X1/X10 INTL PRF/AM Swi tch X1  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  Frequency Counter  to  SYNC Connector  (26) .  

4 .  Adjust  INTL PRF/AM Contro l  (41)  for  50 Hz sync pulse f requency on Frequency 
Counter .  

5 .  Ver i fy  INTL PRF/AM Contro l  (41)  set t ing is  wi th in  marked area for  50 Hz .  I f  not ,  
per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

6 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 50 Hz  (±1 Hz) .   I f  not ,  
per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

7 .  Adjust  INTL PRF/AM Contro l  (41)  for  500 Hz sync pulse f requency on Frequency 
Counter .  

8 .  Ver i fy  INTL PRF/AM Contro l  (41)  set t ing is  wi th in  marked area for  500 Hz .   I f  
not ,  per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

9 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 500 Hz  (±1 Hz) .   I f  not ,  
per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

10.  Set  X1/X10 INTL PRF/AM Swi tch (42)  to  X10 .  

11.  Adjust  INTL PRF/AM Contro l  (41)  for  500 Hz sync pulse f requency on Frequency 
Counter .  

12.  Ver i fy  INTL PRF/AM Contro l  (41)  set t ing is  wi th in  marked area for  50 Hz .  I f  not ,  
per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

13.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 500 Hz  (±1 Hz) .   I f  not ,  
per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

14.  Ver i fy  f requencies in  Steps 9 and 10 over lap f requencies in  Steps 12 and 13.   I f  
not ,  per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

15.  Adjust  INTL PRF/AM Contro l  (41)  for  5000 Hz sync pulse f requency on 
Frequency Counter .  

16.  Ver i fy  INTL PRF/AM Contro l  (41)  set t ing is  wi th in  marked area for  500 Hz .   I f  
not ,  per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

17.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 5000 Hz  (±2 Hz) .   I f  not ,  
per form Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

18.  Disconnect  test  equipment .  
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(4)  Range 

TEST EQUIPMENT:  Pulse Generator  
 Osc i l loscope  
 X-Band to L-Band Down Conver ter  
 L-Band Signal  Generator  
 

LOAD
50 Ω

LOAD
50 Ω

9006003

CONVERTER
DOWN

X-BAND  TO
L-BAND

RD-301A
PULSE

GENERATOR SCOPE

MONITOR
HET

L-BAND
SIGNAL

GENERATOR

6 dB
PAD

TEST VIDEO X-BAND I/O XMTR DET CHAN 1 CHAN 2

RF

LO IF

SERIALIZED COAXIAL

CABLE

 

Range Delay Ver i f icat ion Setup 
F igure 8 

 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tches RF  
(10)  MNL FREQ Contro ls  9375.0 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches TRACK  
(31)  PULSE WIDTH μS Contro l  (RANGE 2)   5  
(32)  PULSE WIDTH μS Contro l  (RANGE 1)   5  
(34)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  1  
(35)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)   1  
(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels  000.0  
(38)  RANGE 2 DELAY Thumbwheels   000.0  
(39)  RANGE SEL Swi tch RINGS 1  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 8.  
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STEP PROCEDURE 

4.  Set  Pulse Generator  for  3  μs pu lse at  TTL leve l  and 1 kHz PRF.  

5.  Set  L-Band Signal  Generator  for  1125 MHz CW signal  a t  +7 dBm. 

NOTE:  Keep RD-301A and L-Band Signal  Generator  near  same L-Band 
f requency (zero-beat)  for  min imum dis tor t ion.  

6 .  Set  Osc i l loscope to  d isp lay both channels .  

NOTE:  Insure both Osci l loscope channel  de lays are ca l ibrated to  match.  

 RANGE 1 

7.  Ver i fy  res idual  de lay is  0 .1 μs (±0.1 μs) .   Record Range 1 res idual  de lay.  

NOTE:  Measure range and res idual  de lays f rom leading edge of  XMTR DET 
Connector  (13)  t ransmi t ter  pu lse to  leading edge of  X-Band I /O 
Connector  (18)  rep ly  pu lse at  50% ampl i tude points .  

NOTE: Refer  to  Appendix  D.   Subtract  f ixed delay through X-Band to  L-Band 
Down Conver ter  f rom RD-301A range delay measurement  to  obta in  
actua l  range delay.  

8 .  Set  RANGE 1 DELAY Thumbwheels  (37)  to  000.1 .  

9 .  Ver i fy  range delay is  0 .1 μs + res idual  de lay f rom Step 7.  

10.  Set  μS/NM Swi tch (36)  to  NM .  

11.  Ver i fy  range delay is  1 .236 μs + res idual  de lay f rom Step 7.  

12.  Set  μS/NM Swi tch (36)  to  μS .  

13.  Set  RANGE 1 DELAY Thumbwheels  (37)  to  100.0 .  

14.  Ver i fy  range delay is  100 μs + res idual  de lay f rom Step 7 (±10 ns) .  

15.  Set  RANGE SEL Swi tch (39)  accord ing to  2-2-2,  Table 3 and ver i fy  resul ts  
( leading edge to  leading edge at  50% ampl i tude points) .  
 

SETTING RESULT 

RINGS 2  Two rep ly  pu lses are present .   Ring 2 rep ly  pu lse 
occurs 100 μs (±10 ns)  a f ter  Ring 1 rep ly  pu lse.  

RINGS 3  Three rep ly  pu lses are present .   Ring 3 rep ly  pu lse 
occurs 100 μs (±10 ns)  a f ter  Ring 2 rep ly  pu lse.  

RINGS 4  Four  rep ly  pu lses are present .   Ring 4 rep ly  pu lse 
occurs 100 μs (±10 ns)  a f ter  Ring 3 rep ly  pu lse.  

RINGS 5  F ive rep ly  pu lses are present .   Ring 5 rep ly  pu lse 
occurs 100 μs (±10 ns)  a f ter  Ring 4 rep ly  pu lse.  

Range Reply  Rings Ver i f icat ion 
Table 3 

 

16.  Set  RANGE SEL Swi tch (39)  to  RINGS 1 .  

17.  Set  RANGE 1 DELAY Thumbwheels  (37)  to  999.9 .  

18.  Adjust  Osc i l loscope and use Δ  t ime to  ver i fy  range delay is  999.9 μs + res idual  
de lay f rom Step 7 (±0.1 μs) .  
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STEP PROCEDURE 

19.  Set  μS/NM Swi tch (36)  to  NM .  

20.  Ver i fy  range delay is  12.358 ms + res idual  de lay f rom Step 7 (±1.2 μs) .  

 RANGE 2 

21.  Reset  RD-301A as fo l lows:  

CONTROL SETTING 

(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels   100.0  
(39)  RANGE SEL Contro l  R2 ON  

22.  Ver i fy  res idual  de lay is  0 .4 μs (±0.1 μs) .   Record Range 2 res idual  de lay.   I f  not ,  
per form cal ibrat ion procedures accord ing to  2-2-2,  Table 1.  

23.  Set  RANGE 2 DELAY Thumbwheels  (38)  to  000.1 .  

24.  Ver i fy  range delay is  0 .1 μs + res idual  de lay f rom Step 22.   I f  not ,  per form 
cal ibrat ion procedures accord ing to  2-2-2,  Table 1.  

25.  Set  μS/NM Swi tch (36)  to  NM .  

26.  Ver i fy  range delay is  1 .236 μs + res idual  de lay f rom Step 22.   I f  not ,  per form 
cal ibrat ion procedures accord ing to  2-2-2,  Table 1.  

27.  Set  μS/NM Swi tch (36)  to  μS .  

28.  Set  RANGE 2 DELAY Thumbwheels  (38)  to  999.9 .  

29.  Adjust  Osc i l loscope and use Δ  t ime to  ver i fy  range delay to  Range 2 rep ly  pu lse 
is  999.9 μs + res idual  de lay f rom Step 22 (±0.1 μs) .   I f  not ,  per form cal ibrat ion 
procedures accord ing to  2-2-2,  Table 1.  

30.  Set  μS/NM Swi tch (36)  to  NM .  

31.  Ver i fy  range delay to  Range 2 rep ly  pu lse is  12.358 ms + res idual  de lay f rom 
Step 22 (±1.2 μs) .   I f  not ,  per form cal ibrat ion procedures accord ing to  2-2-2,  
Table 1.  

32.  Disconnect  test  equipment .  
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(5)  Power Meter  

TEST EQUIPMENT:  Bandpass F i l ter  
 Power Meter  Assembly  
 TWT Ampl i f ier  
 X-Band Signal  Generator  
 

TWT
AMPLIFIER

SIGNAL
X-BAND

GENERATOR

9006004

RD-301A

X-BAND I/O

BPF

SERIALIZED COAXIAL CABLE

ASSEMBLY
METER
POWER

 

Power Meter  Ver i f icat ion Setup 
F igure 9 

 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  TWT Ampl i f ier  power On and in  Standby mode.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 9.  

4 .  Set  X-Band Signal  Generator  as fo l lows:  

CONTROL SETTING 

Frequency 9375 MHz 
Pulse Width 3 μs 
PRF  1  kHz 

5.  Set  METER SELECT Swi tch (47)  to  PK POWER .  

6 .  Record coupl ing va lue of  Waveguide Coupler  used wi th  RD-301A.  

NOTE:  The coupl ing va lue is  marked (not  tagged va lue)  on Waveguide 
Coupler .  
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STEP PROCEDURE 

7.  Record 1 kW and 12 kW Test  RF Levels  f rom 2-2-2,  Table 4 accord ing to  
Waveguide Coupler  Value f rom Step 6.  
 

WAVEGUIDE 
COUPLER VALUE 

1 kW TEST RF LEVEL 12 kW TEST RF LEVEL 

19.0 dB 
19.1 dB 
19.2 dB 
19.3 dB 
19.4 dB 
19.5 dB 
19.6 dB 
19.7 dB 
19.8 dB 
19.9 dB 
20.0 dB 
20.1 dB 
20.2 dB 
20.3 dB 
20.4 dB 
20.5 dB 
20.6 dB 
20.7 dB 
20.8 dB 
20.9 dB 
21.0 dB 

12.589 W 
12.303 W 
12.023 W 
11.749 W 
11.482 W 
11.220 W 
10.965 W 
10.715 W 
10.471 W 
10.233 W 
10.000 W 
9.772 W 
9.550 W 
9.333 W 
9.120 W 
8.913 W 
8.710 W 
8.511 W 
8.318 W 
8.128 W 
7.943 W 

151.071 W 
147.632 W 
144.272 W 
140.988 W 
137.778 W 
134.642 W 
131.577 W 
128.582 W 
125.655 W 
122.795 W 
120.000 W 
117.268 W 
114.599 W 
111.991 W 
109.441 W 
106.950 W 
104.516 W 
102.137 W 
99.812 W 
97.540 W 
95.319 W 

Test  RF Levels  for  Power Meter  Ver i f icat ion 
Table 4 

 

CAUTION:  CONNECTIONS TO TWT AMPLIFIER MUST BE CORRECT 
BEFORE SWITCHING TO OPERATE MODE. 

8.  Set  TWT Ampl i f ier  to  Operate mode.  

9 .  Adjust  X-Band Signal  Generator  leve l  unt i l  Power Meter  Assembly ind icates 
character ized va lue for  1  kW Test  RF Level  f rom Step 7.  

10.  Ver i fy  PANEL Meter  (43)  ind icates 1 kW  (±148 W).   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

11.  Adjust  X-Band Signal  Generator  leve l  unt i l  Power Meter  Assembly ind icates 
character ized va lue for  12 kW Test  RF Level  f rom Step 7.  

12.  Ver i fy  PANEL Meter  (43)  ind icates 12 kW  (±1776 W).   I f  not ,  per form Cal ibrat ion 
Procedures accord ing to  2-2-2,  Table 1.  

13.  S lowly  decrease TWT Ampl i f ier  power and set  to  Standby mode for  ≥15 minutes.  

14.  Disconnect  test  equipment .  
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(6)  XMTR DSCRM 0.1V/MHz Connector  

TEST EQUIPMENT:  Osc i l loscope 
 TWT Ampl i f ier  
 X-Band Signal  Generator  
 

LOAD
50 Ω

LOAD
50 Ω

RD-301A SCOPE

TWT
AMPLIFIER

X-BAND
SIGNAL

GENERATOR

XMTR DETX-BAND I/O

9006017

SERIALIZED
COAXIAL

CABLE

.1V/MHz
DSCRM

CHAN 2 CHAN 1

XMTR

 

XMTR DSCRM 0.1V/MHz Connector  Ver i f icat ion Setup 
F igure 10 

 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l   -50  
(16)  RF/ IF MODE Pushbut ton Swi tches RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches  TRACK  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 10.  

4 .  Set  TWT Ampl i f ier  power On and in  Standby mode.  

5 .  Set  Osc i l loscope wi th  both channels  dc coupled as fo l lows:  

CONTROL SETTING 

Sweep Speed 500 ns/Div  
Ampl i tude Scale (Channel  1)  50 mV/Div  
Ampl i tude Scale (Channel  2)  10 mV/Div  
Tr igger  Channel  1  



     
MAINTENANCE MANUAL 
RD-301A  

2-2-2 
Subject  to Export  Control ,  see Cover Page for detai ls .    Page 34 

Aug 1/08 

STEP PROCEDURE 

6.  Set  X-Band Signal  Generator  as fo l lows:  

CONTROL SETTING 

Frequency 9400 MHz 
Pulse Width 5 μs 
PRF  500 Hz 

CAUTION:  CONNECTIONS TO TWT AMPLIFIER MUST BE CORRECT 
BEFORE SWITCHING TO OPERATE MODE. 

7.  Set  TWT Ampl i f ier  to  Operate mode.  

8.  Set  X-Band Signal  Generator  output  level  for  PANEL Meter  (43)  reading of   
0.5 kW .  

9 .  Adjust  MNL FREQ Contro ls  (10)  to  a l ign XMTR DSCRM .1V/MHz Connector  (12)  
pu lses wi th  XMTR DET Connector  (13)  pu lses.  

10.  Record FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  as reference.  

11.  Set  Osc i l loscope to  d isp lay on ly  Channel  2  and center  pu lse leve l  on f i rs t  
hor izonta l  grat icu le  be low top of  screen.  

12.  Adjust  MNL FREQ Contro ls  (10)  for  Step 10 reference minus 0.5 MHz as shown 
on FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

13.  Ver i fy  pu lse leve l  on Osci l loscope decreases 50 mV (±5 mV).  

14.  Adjust  MNL FREQ Contro ls  (10)  for  Step 10 reference.  

15.  Set  Osci l loscope to  center  pu lse leve l  on second hor izonta l  grat icu le  above 
bot tom of  screen.  

16.  Adjust  MNL FREQ Contro ls  (10)  for  Step 10 reference p lus 0.5 MHz as shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

17.  Ver i fy  pu lse leve l  on Osci l loscope increases 50 mV (±5 mV).  

18.  S lowly  decrease TWT Ampl i f ier  power and set  to  Standby mode for  ≥15 minutes.  

19.  Disconnect  test  equipment .  
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(7)  Inputs  

(a)  AM EXT INPUT Connector  

TEST EQUIPMENT:  Funct ion Generator  
 Modulat ion Meter  
 X-Band to L-Band Down Conver ter  
 

9006016
CONVERTER

DOWN

X-BAND  TO
L-BAND

RD-301A

MODULATION
METER

X-BAND I/O

FUNCTION
GENERATOR

AM EXT INPUT

 

AM EXT INPUT Connector  Ver i f icat ion Setup 
F igure 11 

 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch RF  
(4)  OUTPUT LEVEL FINE dBm Contro l   0  
(9)  OUTPUT LEVEL COARSE dBm Contro l   -50  
(10)  MNL FREQ Contro ls  9375 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches  RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches  CW  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 11.  

4 .  Set  Funct ion Generator  for  1  kHz s ine wave at  3  Vp-p.  

5 .  Ver i fy  30% (±2%) modulat ion on Modulat ion Meter .   I f  not ,  per form 
Cal ibrat ion Procedures accord ing to  2-2-2,  Table 1.  

6 .  Disconnect  test  equipment .  
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(b)  EXT TRIG Connector  

TEST EQUIPMENT:  Osc i l loscope 
 Pulse Generator  
 

9006015

RD-301A
PULSE

GENERATOR SCOPE

SYNC EXT TRIG CHAN 1 CHAN 2

 

EXT TRIG Connector  Ver i f icat ion Setup 
F igure 12 

 

STEP PROCEDURE 

1.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch PRF  
(29)  MODULATION MODE Pushbut ton Swi tches  EXT (+)  
(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels  000.3  
(39)  RANGE SEL Swi tch RINGS 1  

2 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 12.  

4 .  Set  Osci l loscope to  t r igger  on pos i t ive edge of  Channel  1  input .  

5 .  Set  Pulse Generator  for  1  μs wide pos i t ive pu lse,  2  Vp-p at  1  kHz.  

6 .  Adjust  output  leve l  o f  Pulse Generator  and ver i fy  sync pulse appears.  

7 .  Set  MODULATION MODE Pushbut ton Swi tches (29)  to  EXT (- ) .  

8 .  Set  Pulse Generator  for  1  μs wide negat ive pu lse,  2  Vp-p at  1  kHz.  

9 .  Set  Osci l loscope to  t r igger  on negat ive edge of  Channel  1  input .  

10.  Adjust  output  leve l  o f  Pulse Generator  and ver i fy  sync pulse appears.  

11.  Disconnect  test  equipment .  
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G.  Ver i f icat ion Data Sheet  

 

RD-301A S/N:     DATE:   

TECHNICIAN:   

 
STEP DATA RESULT 

(1)  RF Signal  Generator  

(a)  Frequency and RF Counter  

4 .  Frequency ≤9295 MHz ________  

5.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  equals   
Step 4 reading (±250 kHz)  ________  

7.  Frequency ≥9500 MHz ________  

8.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  equals   
Step 7 reading (±250 kHz)  ________  

(b)  Track ing and ΔF Of fset  

TRACKING 

11.  Frequency Di f ference (30 μs wide pulse)  

  (9295 MHz at  0 .5 kW)  ≤25 kHz ________  

  (9400 MHz at  0 .5 kW)  ≤25 kHz ________  

  (9500 MHz at  0 .5 kW)  ≤25 kHz ________  

  (9295 MHz at  12 kW)  ≤25 kHz ________  

  (9400 MHz at  12 kW)  ≤25 kHz ________  

  (9500 MHz at  12 kW)  ≤25 kHz ________  

12.  XMTR HET MON Connector  (11)  output  

  (9295 MHz at  0 .5 kW) ________ (√ )  

  (9400 MHz at  0 .5 kW) ________ (√ )  

  (9500 MHz at  0 .5 kW) ________ (√ )  

  (9295 MHz at  12 kW) ________ (√ )  

  (9400 MHz at  12 kW) ________ (√ )  

  (9500 MHz at  12 kW) ________ (√ )  
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STEP DATA RESULT 

14.  Frequency Di f ference (2 μs wide pulse)  

  (9295 MHz at  0 .5 kW)  ≤25 kHz ________  

  (9400 MHz at  0 .5 kW)  ≤25 kHz ________  

  (9500 MHz at  0 .5 kW)  ≤25 kHz ________  

  (9295 MHz at  12 kW)  ≤25 kHz ________  

  (9400 MHz at  12 kW)  ≤25 kHz ________  

  (9500 MHz at  12 kW)  ≤25 kHz ________  

15.  XMTR HET MON Connector  (11)  output  

  (9295 MHz at  0 .5 kW) ________ (√ )  

  (9400 MHz at  0 .5 kW) ________ (√ )  

  (9500 MHz at  0 .5 kW) ________ (√ )  

  (9295 MHz at  12 kW) ________ (√ )  

  (9400 MHz at  12 kW) ________ (√ )  

  (9500 MHz at  12 kW) ________ (√ )  

18.  Frequency Di f ference (0.5 μs wide pulse)  

 (9295 MHz at  0 .5 kW)  ≤60 kHz ________  

 (9400 MHz at  0 .5 kW)  ≤60 kHz ________  

 (9500 MHz at  0 .5 kW)  ≤60 kHz ________  

 (9295 MHz at  12 kW)  ≤60 kHz ________  

 (9400 MHz at  12 kW)  ≤60 kHz ________  

 (9500 MHz at  12 kW)  ≤60 kHz ________  

19.  XMTR HET MON Connector  (11)  output  

  (9295 MHz at  0 .5 kW) ________ (√ )  

  (9400 MHz at  0 .5 kW) ________ (√ )  

  (9500 MHz at  0 .5 kW) ________ (√ )  

  (9295 MHz at  12 kW) ________ (√ )  

  (9400 MHz at  12 kW) ________ (√ )  

  (9500 MHz at  12 kW) ________ (√ )  
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STEP DATA RESULT 

22.  Frequency Di f ference (0.5 μs wide pulse)  

  (9295 MHz at  0 .5 kW)  ≤600 kHz ________  

  (9400 MHz at  0 .5 kW)  ≤600 kHz ________  

  (9500 MHz at  0 .5 kW)  ≤600 kHz ________  

  (9295 MHz at  12 kW)  ≤600 kHz ________  

  (9400 MHz at  12 kW)  ≤600 kHz ________  

  (9500 MHz at  12 kW)  ≤600 kHz ________  

23.  XMTR HET MON Connector  (11)  output  

  (9295 MHz at  0 .5 kW) ________ (√ )  

  (9400 MHz at  0 .5 kW) ________ (√ )  

  (9500 MHz at  0 .5 kW) ________ (√ )  

  (9295 MHz at  12 kW) ________ (√ )  

  (9400 MHz at  12 kW) ________ (√ )  

  (9500 MHz at  12 kW) ________ (√ )  

26.  Frequency Di f ference (0.05 μs wide pulse)  

  (9295 MHz at  0 .5 kW)  ≤2 MHz ________  

  (9400 MHz at  0 .5 kW)  ≤2 MHz ________  

  (9500 MHz at  0 .5 kW)  ≤2 MHz ________  

  (9295 MHz at  12 kW)  ≤2 MHz ________  

  (9400 MHz at  12 kW)  ≤2 MHz ________  

  (9500 MHz at  12 kW)  ≤2 MHz ________  

27.  XMTR HET MON Connector  (11)  output  

  (9295 MHz at  0 .5 kW) ________ (√ )  

  (9400 MHz at  0 .5 kW) ________ (√ )  

  (9500 MHz at  0 .5 kW) ________ (√ )  

  (9295 MHz at  12 kW) ________ (√ )  

  (9400 MHz at  12 kW) ________ (√ )  

  (9500 MHz at  12 kW) ________ (√ )  

TRACK MODULATION PRF 

45.   50 Hz PRF/9295 MHz  49 to  51 Hz ________  

  50 Hz PRF/9400 MHz  49 to  51 Hz ________  

  50 Hz PRF/9500 MHz  49 to  51 Hz ________  
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46.  50 Hz PRF/9295 MHz 

 Frequency d i f ference  ≤25 kHz ________  

 50 Hz PRF/9400 MHz 

 Frequency d i f ference  ≤25 kHz ________  

 50 Hz PRF/9500 MHz 

 Frequency d i f ference  ≤25 kHz ________  

47.  XMTR HET MON Connector  (11)  output  

  (50 Hz PRF/9500 MHz) ________ (√ )  

  (50 Hz PRF/9500 MHz) ________ (√ )  

  (50 Hz PRF/9500 MHz) ________ (√ )  

49.  2  kHz PRF/9295 MHz  1999 to  2001 Hz ________  

 2  kHz PRF/9400 MHz  1999 to  2001 Hz ________  

 2  kHz PRF/9500 MHz  1999 to  2001 Hz ________  

50.  2  kHz PRF/9295 MHz 

 Frequency d i f ference  ≤25 kHz ________  

 2  kHz PRF/9400 MHz 

 Frequency d i f ference  ≤25 kHz ________  

 2  kHz PRF/9500 MHz 

 Frequency d i f ference  ≤25 kHz ________  

51.  XMTR HET MON Connector  (11)  output  

  (2  kHz PRF/9500 MHz) ________ (√ )  

  (2  kHz PRF/9500 MHz) ________ (√ )  

  (2  kHz PRF/9500 MHz) ________ (√ )  

53.  20 kHz PRF/9295 MHz 

 Frequency d i f ference  ≤25 kHz ________  

 20 kHz PRF/9400 MHz 

 Frequency d i f ference  ≤25 kHz ________  

 20 kHz PRF/9500 MHz 

 Frequency d i f ference  ≤25 kHz ________  

54.  XMTR HET MON Connector  (11)  output  

  (20 kHz PRF/9500 MHz) ________ (√ )  

  (20 kHz PRF/9500 MHz) ________ (√ )  

  (20 kHz PRF/9500 MHz) ________ (√ )  
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ΔF OFFSET 

63.   9400 MHz Frequency Counter  reading ________  

66.   Of fset  -0 .75 MHz  Step 63 -  750 kHz (±95 kHz)  ________  

67.   XMTR HET MON Connector  (11)  output  ________ (√ )  

69.   Of fset  +0.75 MHz  Step 63 + 750 kHz (±95 kHz)  ________  

70.   XMTR HET MON Connector  (11)  output  ________ (√ )  

(c)  Output  Power and In ternal  AM Ampl i tude 

8.  Level  d i f ference between  

  1  dBm posi t ion and reference (≤0.5 dB)  ________  

  2  dBm posi t ion and reference (≤0.5 dB)  ________  

  3  dBm posi t ion and reference (≤0.5 dB)  ________  

  4  dBm posi t ion and reference (≤0.5 dB)  ________  

  5  dBm posi t ion and reference (≤0.5 dB)  ________  

  6  dBm posi t ion and reference (≤0.5 dB)  ________  

  7  dBm posi t ion and reference (≤0.5 dB)  ________  

  8  dBm posi t ion and reference (≤0.5 dB)  ________  

  9  dBm posi t ion and reference (≤0.5 dB)  ________  

  10 dBm posi t ion and reference (≤0.5 dB)  ________  

10.  Level  d i f ference between  

  -60 dBm posi t ion and reference (≤2 dB) ________  

  -70 dBm posi t ion and reference (≤2 dB) ________  

  -80 dBm posi t ion and reference (≤2 dB) ________  

  -90 dBm posi t ion and reference (≤2 dB) ________  

  -100 dBm posi t ion and reference (≤2 dB) ________  

12.  Level  d i f ference between  

  -110 dBm posi t ion and reference (≤2 dB) ________  

14.  Level  d i f ference between  

  -120 dBm posi t ion and reference (≤2 dB) ________  

CONTOUR BOOST and INTERNAL AM UP MODULATION 

18.  Level  d i f ference between  

  -80 dBm posi t ion and reference (≤1 dB) ________  
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STEP DATA RESULT 

19.  Level  d i f ference between  

  01 pos i t ion and reference (≤0.5 dB)  ________  

  02 pos i t ion and reference (≤0.5 dB)  ________  

  03 pos i t ion and reference (≤0.5 dB)  ________  

  04 pos i t ion and reference (≤0.5 dB)  ________  

  05 pos i t ion and reference (≤0.5 dB)  ________  

  06 pos i t ion and reference (≤0.5 dB)  ________  

  07 pos i t ion and reference (≤0.5 dB)  ________  

  08 pos i t ion and reference (≤0.5 dB)  ________  

  09 pos i t ion and reference (≤0.5 dB)  ________  

20.  Level  d i f ference between  

  10 pos i t ion and reference (≤1 dB) ________  

22.  Level  d i f ference between  

  20 pos i t ion and reference (≤1 dB) ________  

RANGE 2 ATTENUATION and INTERNAL AM DOWN MODULATION 

25.  Level  d i f ference between  

  -80 dBm posi t ion and reference (≤1.5 dB)  ________  

26.  Level  d i f ference between  

  01 pos i t ion and reference (≤1.5 dB)  ________  

  02 pos i t ion and reference (≤1.5 dB)  ________  

  03 pos i t ion and reference (≤1.5 dB)  ________  

  04 pos i t ion and reference (≤1.5 dB)  ________  

  05 pos i t ion and reference (≤1.5 dB)  ________  

  06 pos i t ion and reference (≤1.5 dB)  ________  

  07 pos i t ion and reference (≤1.5 dB)  ________  

  08 pos i t ion and reference (≤1.5 dB)  ________  

  09 pos i t ion and reference (≤1.5 dB)  ________  

27.  Level  d i f ference between  

  19 pos i t ion and reference (≤0.5 dB)  ________  

  29 pos i t ion and reference (≤0.5 dB)  ________  

  39 pos i t ion and reference (≤0.5 dB)  ________  

  49 pos i t ion and reference (≤0.5 dB)  ________  

  59 pos i t ion and reference (≤0.5 dB)  ________  
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(d)  Pulse Width 

9.  Range 1 pu lse  50 ns (45 to  55 ns)  ________  

12.  Range 1 pu lse  500 ns (450 to  550 ns)  ________  

15.  Range 1 pu lse  5  μs (4.5 to  5.5 μs)  ________  

18.  Range 1 pu lse  50 μs (45 to  55 μs)  ________  

24.  Range 1 pu lse  500 μs (450 to  550 μs)  ________  

30.  Range 1 pulse  2 .5 ms (2.0 to  3.0 ms)   ________  

38.  Range 2 pu lse  50 ns (45 to  55 ns)  ________  

41.  Range 2 pu lse  500 ns (450 to  550 ns)  ________  

44.  Range 2 pu lse  5  μs (4.5 to  5.5 μs)  ________  

47.  Range 2 pu lse  50 μs (45 to  55 μs)  ________  

53.  Range 2 pu lse  500 μs (450 to  550 μs)  ________  

(e)  RF ON/OFF Rat io  

5 .  ON s ignal  leve l  ________  

7.  OFF s ignal  leve l  ________  

 OFF s ignal  leve l  ≥70 dB below ON s ignal  leve l  ________  

(2)  IF Signal  Generator  

(a)  Frequency and IF Counter  

4 .  Frequency  ≤20 MHz ________  

5.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  equals   
Step 4 reading (±2 kHz)  ________  

7.  Frequency  ≥70 MHz ________  

8.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  equals   
Step 7 reading (±7 kHz)  ________  

(b)  Sweep Width 

7.  Carr ier  s tar ts  sweeping past  0  set t ing ________ (√ )  

9 .  4  MHz sweep width ________ (√ )  

(c)  Marker  Frequency 

3.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ≤20 MHz ________  

5.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ≥70 MHz ________  

(d)  Power 

6.  S ignal  leve l   0  dBm (-2.5 to  +2.5 dBm) ________  

9.  S ignal  leve l   +20 dBm (+17.3 to  +22.7 dBm) ________  

14.  S ignal  leve l   -130 dBm (-133.8 to  -126.2 dBm) ________  
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(e)  Pulse Width 

7.  500 ns (450 to  550 ns)  ________  

12.  500 μs (450 to  550 μs)  ________  

( f )  IF ON/OFF Rat io  

5 .  30 MHz ON s ignal  leve l  ________  

7.  30 MHz OFF s ignal  leve l  ________  

 OFF s ignal  leve l  ≥48 dB below ON s ignal  leve l  ________  

11.  60 MHz ON s ignal  leve l  ________  

13.  60 MHz OFF s ignal  leve l  ________  

 OFF s ignal  leve l  ≥48 dB below ON s ignal  leve l  ________  

(3)  INTL Modulat ion/PRF Counter  

5 .  INTL PRF/AM Contro l  (41)  is  set  to  50 Hz ________ (√ )  

6 .  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  is   
50 Hz (49 to  51 Hz)  ________  

8.  INTL PRF/AM Contro l  (41)  is  set  to  500 Hz ________ (√ )  

9 .  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  is   
500 Hz (499 to  501 Hz)  ________  

12.  INTL PRF/AM Contro l  (41)  is  set  to  50 Hz ________ (√ )  

13.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  is   
500 Hz (499 to  501 Hz)  ________  

14.  Frequencies in  Steps 9 and 10 over lap f requencies in   
Steps 12 and 13 ________ (√ )  

16.  INTL PRF/AM Contro l  (41)  is  set  to  500 Hz ________ (√ )  

17.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  is   
5000 Hz (4998 to  5002 Hz)  ________  

(4)  Range 

RANGE 1 

7.   Residual  de lay  0 .1  μs (0.0 to  0.2 μs)  ________  

9.   Delay  0 .1  μs + Step 7 res idual  de lay ________ (√ )  

11.   Delay  1 .236 μs + Step 7 res idual  de lay ________ (√ )  

14.   Delay  100 μs + Step 7 res idual  de lay (±10 ns)  ________  

15.   Ring 1 rep ly  pu lse to  Ring 2 rep ly  pu lse is   
 100 μs (99.99 to  100.09 μs)  ________  

  Ring 2 rep ly  pu lse to  Ring 3 rep ly  pu lse is   
 100 μs (99.99 to  100.09 μs)  ________  

  Ring 3 rep ly  pu lse to  Ring 4 rep ly  pu lse is   
 100 μs (99.99 to  100.09 μs)  ________  

  Ring 4 rep ly  pu lse to  Ring 5 rep ly  pu lse is   
 100 μs (99.99 to  100.09 μs)  ________  
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18.  Delay  999.9 μs + Step 7 res idual  de lay (±0.1 μs)  ________  

20.  Delay  12.358 ms + Step 7 res idual  de lay (±1.2 μs)  ________  

RANGE 2 

22.  Residual  de lay  0 .4  μs (0.3 to  0.5 μs)  ________  

24.  Delay  0 .1  μs + Step 22 res idual  de lay ________ (√ )  

26.  Delay  1 .236 μs + Step 22 res idual  de lay ________ (√ )  

29.  Delay  999.9 μs + Step 22 res idual  de lay (±0.1 μs)  ________  

31.  Delay  12.358 ms + Step 22 res idual  de lay (±1.2 μs)  ________  

(5)  Power Meter  

6 .  Waveguide Coupler  va lue ________  

7.  1  kW Test  RF Level  (2-2-2,  Table 4)  ________  

 12 kW Test  RF Level  (2-2-2,  Table 4)  ________  

10.  PANEL Meter  (43)  shows 1 kW (852 to  1148 W) ________  

12.  PANEL Meter  (43)  shows 12 kW (10224 to  13776 W) ________  

(6)  XMTR DSCRM 0.1V/MHz Connector  

10.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout  ________  

13.  Pulse leve l  decreases 50 mV (45 to  55 mV) ________  

17.  Pulse leve l  increases 50 mV (45 to  55 mV) ________  

(7)  Inputs  

(a)  AM EXT INPUT Connector  

5 .  30% Modulat ion (28% to 32%) ________  

(b)  EXT TRIG Connector  

5 .  EXT (+)   Sync pulse appears ________ (√ )  

9 .  EXT ( - )   Sync pulse appears ________ (√ )  
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H.  Cal ibrat ion Procedures 

CALIBRATION PROCEDURE  PAGE 

Power Supply -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  47 
100 MHz Clock -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  48 
8.25 GHz LO --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  51 
RF Disp lay L imi ts - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  53 
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(1)  Power Supply  

PREREQUISITES:  None 

TEST EQUIPMENT:  Dig i ta l  Mul t imeter  (DMM) 
 Osc i l loscope 

FIGURE REFERENCE:  2-2-2,  F igure 13 
 

STEP PROCEDURE 

1.  Press LINE Swi tch (30)  to  OFF .  

2 .  Remove four  screws f rom top cover  on RD-301A.   S l ide top cover  to  rear  and 
remove f rom RD-301A.  

3.  Press LINE Swi tch (30)  to  ON .  

4 .  Use DMM to ver i fy  vo l tages between Test  Points  l is ted in  2-2-2,  Table 5 and 
ground at  TP49001 Pin 5.  
 

TEST POINT VOLTAGE LIMITS RIPPLE VOLTAGE 

TB49001 Pin 3 (+5 V)  +4.7 to  +5.3 Vdc ≤15 mVp-p 

TB49001 Pin 2 (+12 V)  +11.4 to  +12.6 Vdc ≤15 mVp-p 

TB49001 Pin 4 ( -12 V)  -11.4 to  -12.6 Vdc ≤15 mVp-p 

TB49001 Pin 1 ( -24 V)  -22.0 to  -25.2 Vdc ≤20 mVp-p 

Power Supply  Terminal  Bus Vol tages 
Table 5 

 

5 .  Use Osci l loscope to  ver i fy  r ipp le  vo l tages  between Test  Points  l is ted in  2-2-2,  
Table 5 and ground at  TB49001 Pin 5.  

6 .  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(2)  100 MHz Clock 

PREREQUISITES:  Power Supply  (para 2-2-2H[1] )  

TEST EQUIPMENT:  Frequency Counter  
 10:1 Osci l loscope Probe 

FIGURE REFERENCE:  2-2-2,  F igure 14 
 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

3.  Set  μS/NM Swi tch (36)  to  μS .  

4 .  Connect  10:1 Osci l loscope Probe f rom Frequency Counter  to  TP19001 on Range 
#1 PC Board Assembly.  

5 .  Ver i fy  f requency is  100 MHz (±5 kHz) .   I f  not ,  ad just  L19002 on Range #1 PC 
Board Assembly.   Record f requency.  

NOTE:  Ad just ing L19002 a lso af fects  μs Range Delay and FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1)  counter  (10 kHz t ime base) .  

6 .  Set  μS/NM Swi tch (36)  to  NM .  

7 .  Ver i fy  f requency at  TP19001 is  8 .091269 MHz (±400 Hz) .   I f  osc i l la tor  is  not  in  
to lerance af ter  fo l lowing proper  s tab i l izat ion procedures and insur ing adequate 
Frequency Counter  accuracy,  change va lue of  C19015 on Range #1 PC Board 
Assembly.   Refer  to  Range #1 PC Board Assembly and Ci rcu i t  Schemat ic  
drawings for  component  locat ion and c i rcu i t  understanding.   Value for  C19015 
may range f rom 68 to  100 pF ( type NPO).   I f  C19015 is  rep laced,  a l low RD-301A 
to restab i l ize before retest ing.   Record f requency.  

NOTE:  100 MHz Clock ca l ibrat ion er rors  af fect  the representat ion of  Radar  
t ransmi t ter  and RD-301A f requencies shown on the FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .   Frequency Track ing accuracy is  not  
a f fected by 100 MHz Clock ca l ibrat ion er rors .  

8 .  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(3)  8 .25 GHz LO 

PREREQUISITES:  100 MHz Clock (para 2-2-2H[2] )  

TEST EQUIPMENT:  Dig i ta l  Mul t imeter  (DMM) 
 Frequency Counter  

FIGURE REFERENCE:  2-2-2,  F igure 16 
 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(10)  MNL FREQ Contro ls  9375 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches  MNL  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

3 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

4.  Examine 8.25 GHz LO for  +12 V or  -24 V input .   Module wi th  +12 V input  has red 
wi re at  the top of  the module labeled +12 V.  

5 .  I f  8 .25 GHz LO is  +12 V input ,  proceed to  Step 12.   I f  8 .25 GHz LO is  -24 V 
input  proceed to  next  s tep.  

6 .  Connect  Frequency Counter  to  XTAL MON (Crysta l  Moni tor )  Connector  on r ight  
s ide of  8 .25 GHz LO.  

7.  P lace top cover  loosely  on RD-301A,  insur ing cable is  not  damaged.  

8 .  Moni tor  f requency 15 minutes to  insure dr i f t  is  s tab i l ized.  

9 .  Af ter  s tab i l izat ion,  ver i fy  f requency is  103.125 MHz (±2.1 kHz).   Adjust  XTAL 
ADJ (Crysta l  Adjustment)  on 8.25 GHz LO as needed.   A l low t ime for  
restab i l izat ion af ter  ad justment .   Record adjusted f requency.  

10.  Use DMM to ver i fy  vo l tage between Φ  LCK (Phase Lock)  Vol tage Terminal  on 
8.25 GHz LO and ground is  -10 Vdc (±5 Vdc) .   I f  vo l tage is  out  o f  to lerance,  
ad just  FREQ ADJ Contro l  for  correct  vo l tage.  

11 Disconnect  test  equipment  and secure top cover  to  RD-301A.  

12.  Connect  Frequency Counter  to  output  s ide of  8 .25 GHz Osci l la tor  pad.  

13.  Ver i fy  f requency on Frequency Counter  reads 8.25 GHz (±100 kHz) .   Record 
f requency.  

14.  Disconnect  test  equipment  and secure top cover  to  the RD-301A.  
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STEP PROCEDURE 

15.  Connect  Frequency Counter  to  X-BAND I /O Connector  (18) .   Ver i fy  FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1)  matches Frequency Counter  reading (±250 kHz) .  

NOTE:  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  accuracy depends on the 
f requency prec is ion of  the 8.25 GHz LO s ignal  and 10 kHz Clock 
der ived f rom the 100 MHz Osci l la tor  on Range #1 PC Board Assembly.   
The f requency shown on the FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  
ind i rect ly  represents  the s ignal  f requency at  the X-BAND I /O Connector  
(18) .   The FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  shows the 
f requency count  (10 kHz Clock base)  o f  the prescaled L-Band s ignal  
added to  a f ixed 8250 MHz of fset  (8 .25 GHz LO ideal  f requency) .   The 
L-Band s ignal  (1045-1250 MHz) generated by the VCO #2 Assembly is  
conver ted up by the 8.25 GHz LO s ignal  to  prov ide the X-Band s ignal  a t  
the X-BAND I /O Connector  (18) .  

NOTE:  8 .25 GHz LO cal ibrat ion er rors  do not  a f fect  Frequency Track ing 
accuracy.   The received Radar  t ransmi t ter  s ignal  is  conver ted down by 
the same 8.25 GHz LO s ignal  the RD-301A L-Band s ignal  is  conver ted 
up by.  
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(4)  RF Disp lay L imi ts  

PREREQUISITES:  8 .25 GHz LO (para 2-2-2H[3] )  

TEST EQUIPMENT:  None 

FIGURE REFERENCE:  2-2-2,  F igure 13 
 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(16)  RF/ IF MODE Pushbut ton Swi tches  MNL  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

3 .  Rotate MNL FREQ Contro ls  (10)  ful ly  cw .  

4 .  Ver i fy  9508 MHz (±5.0 MHz) on FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .   I f  not  
in  to lerance,  re fer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-
301A.   Adjust  R47035 on AGC PC Board Assembly unt i l  9508 MHz  is  shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

5 .  Rotate MNL FREQ Contro ls  (8)  ful ly  ccw .  

6 .  Ver i fy  9287 MHz (±5.0 MHz) on FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .   I f  not  
in  to lerance,  re fer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-
301A.   Adjust  R47039 on AGC PC Board Assembly unt i l  9287 MHz  is  shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

7 .  Repeat  Steps 3 through 6 unt i l  no more adjustments are requi red.  

8 .  I f  removed,  rep lace top cover  on RD-301A and repeat  Steps 3 through 6 wi th  top 
cover  on.  
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(5)  Marker  Osci l la tor  

PREREQUISITES:  8 .25 GHz LO (para 2-2-2H[3] )  

TEST EQUIPMENT:  Frequency Counter  

FIGURE REFERENCE:  2-2-2,  F igure 13 
 

STEP PROCEDURE 

1.  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

2 .  Disconnect  fo l lowing coax ia l  cables and connectors :  

 P33001 (AGC PC Board Assembly)  f rom J33001 ( IF MKR/OSC PC Board 
Assembly)  

 P33002 ( IF GEN PWR AMPL PC Board Assembly)  f rom J33002 ( IF MKR/OSC 
PC Board Assembly)  

 P33003 (Main Wire Harness Assembly)  f rom J33003 ( IF MKR/OSC PC Board 
Assembly)  

 P33004 (Prescaler  PC Board Assembly,  P/J23003)  f rom J33004 ( IF 
MKR/OSC PC Board Assembly)  

 P33005 (Prescaler  PC Board Assembly,  P/J23004)  f rom J33005 ( IF 
MKR/OSC PC Board Assembly)  

3 .  Remove two screws and move Bracket  away f rom IF MKR/OSC PC Board 
Assembly .  

4 .  Remove n ine screws and remove IF MKR/OSC PC Board Assembly f rom 
enclosure.  

5 .  P lace IF MKR/OSC PC Board Assembly on insu lated medium ( th ick  cardboard 
recommended) ,  c lose enough to  reconnect  coax ia l  cables and connectors .  

6 .  Carefu l ly  pos i t ion IF MKR/OSC PC Board Assembly for  access to  C33034 and 
L33001.   Refer  to  IF MKR/OSC PC Board Assembly drawing.  

7 .  Reconnect  coax ia l  cables and connec tors  d isconnected in  Step 2 except  
P/J33005.  

8 .  Connect  Frequency Counter  to  J33005.  

9 .  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

10.  Rotate MKR FREQ Contro l  (19)  ful ly  ccw .  

11.  Press DISPLAY MKR Swi tch (21) .  

12.  Ver i fy  ≤18.0 MHz is  shown on Frequency Counter .   I f  not ,  ad just  C33034 on IF 
MKR/OSC PC Board Assembly.  

13.  Rotate MKR FREQ Contro l  (19)  ful ly  cw .  

14.  Press DISPLAY MKR Swi tch (21) .  

15.  Ver i fy  Frequency Counter  ind icates ≥74 MHz.  

NOTE:  Frequency dr i f ts  lower  wi th  assembly in  enc losure and RD-301A at  
s tab i l ized temperature.  

16.  Replace IF MKR/OSC PC Board Assembly in  enc losure.   Replace and t ighten a l l  
screws.  

17.  Disconnect  Frequency Counter  f rom J33005.  
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STEP PROCEDURE 

18.  Reconnect  P33005 to  J33005.  

19.  Replace top cover  on RD-301A.  

20.  Set  PRF/RF Swi tch (2)  to  RF  and se lect  IF HI  on RF/ IF MODE Pushbut ton 
Swi tches (16) .  

21.  Press DISPLAY MKR Swi tch (21) .  

22.  Ver i fy  ≥70 MHz is  shown on FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .   Record 
f requency.  

23.  Rotate MKR FREQ Contro l  (19)  ful ly  ccw .  

24.  Press DISPLAY MKR Swi tch (21) .  

25.  Ver i fy  ≤20 MHz is  shown on FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .   Record 
f requency.  
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(6)  IF Osci l la tor  

PREREQUISITES:  8 .25 GHz LO (para 2-2-2H[3] )  

TEST EQUIPMENT:  Frequency Counter  
 Dig i ta l  Mul t imeter  (DMM) 
 Spectrum Analyzer  

FIGURE REFERENCE:  2-2-2,  F igure 13 
 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

3.  Set  PRF/RF Swi tch (2)  to  RF and se lect  IF HI  on RF/ IF MODE Pushbut ton 
Swi tches (16) .  

4 .  Rotate MNL FREQ Contro ls  (10)  ful ly  cw .  

5 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Display (1)  ind icates 77 MHz.   I f  not ,  ad just  
R47037 on AGC PC Board Assembly.  

6 .  Rotate MNL FREQ Contro ls  (10)  ful ly  cw .  

7 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates ≤18 MHz.   I f  not ,  ad just  
R47044 on AGC PC Board Assembly.  

8 .  Rotate MNL FREQ Contro ls  (10)  ful ly  cw .  

9 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates ≥74 MHz.   I f  not ,  
repeat  Steps 5 through 9 unt i l  ind icat ions are correct .   Record correct  upper  and 
lower  f requency ind icat ions and proceed at  Step 38.   I f  unable to  at ta in  correct  
ind icat ions,  proceed at  Step 10.  

NOTE:  Frequency dr i f ts  lower  wi th  assembly in  enc losure and RD-301A at  
s tab i l ized temperature.  

10.   Press LINE Swi tch (30)  to  OFF .  

11.  Disconnect  fo l lowing coax ia l  cables and connectors :  

 P33001 (AGC PC Board Assembly)  f rom J33001 ( IF MKR/OSC PC Board 
Assembly)  

 P33002 ( IF GEN PWR AMPL PC Board Assembly)  f rom J33002 ( IF MKR/OSC 
PC Board Assembly)  

 P33003 (Main Wire Harness Assembly)  f rom J33003 ( IF MKR/OSC PC Board 
Assembly)  

 P33004 (Prescaler  PC Board Assembly,  P/J23003)  f rom J33004 ( IF 
MKR/OSC PC Board Assembly)  

 P33005 (Prescaler  PC Board Assembly,  P/J23004)  f rom J33005 ( IF 
MKR/OSC PC Board Assembly)  

12.  Remove two screws and move Bracket  away f rom IF MKR/OSC PC Board 
Assembly .  

13.  Remove n ine screws and remove IF MKR/OSC PC Board Assembly f rom 
enclosure.  

14.  P lace IF MKR/OSC PC Board Assembly on insu lated medium ( th ick  cardboard 
recommended) ,  c lose enough to  reconnect  coax ia l  cables and connectors .  
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STEP PROCEDURE 

15.  Carefu l ly  pos i t ion IF MKR/OSC PC Board Assembly for  access to  C33034 and 
L33001.   Refer  to  IF MKR/OSC PC Board Assembly drawing.  

16.  Reconnect  coax ia l  cables and connec tors  d isconnected in  Step 11 except  
P/J33004.  

17.  Connect  Frequency Counter  to  J33004 wi th  50 Ω  coax ia l  cable.  

18.  Connect  DMM between ground at  TB49001-5 and anode lead of  CR47006 on 
AGC PC Board Assembly.   Refer  to  AGC PC Board Assembly drawing.  

19.  Press LINE Swi tch (30)  to  ON  and a l low for  f ive minute s tab i l izat ion per iod.  

20.  Set  R47044 on AGC PC Board Assembly to  center  pos i t ion.  

21.  Adjust  R47037 on AGC PC Board Assembly for  -18.0 V on DMM. 

22.  Refer  to  IF MKR/OSC PC Board Assembly drawing and adjust  L47001 on IF 
MKR/OSC PC Board Assembly for  77.0 MHz on Frequency Counter .  

23.  Rotate MNL FREQ Contro ls  (10)  ful ly  cw  and adjust  R47044 for  17.0 MHz on 
Frequency Counter .  

24.  Ver i fy  tune l ine vo l tage on DMM is  ≈-2 .0 V.  

25.  Rotate MNL FREQ Contro ls  (10)  ful ly  cw  and ver i fy  77 MHz on Frequency 
Counter .  

26.  Readjust  R47037 and R47044 to  achieve f requency range f rom 17.0 to   
77.0 MHz.  

27.  Disconnect  Frequency Counter  f rom J33004.  

28.  Reconnect  P33004 to  J33004.  

 MIXER BALANCE ADJUSTMENT 

29.  Disconnect  P33002 f rom J33002 

30.  Connect  Spect rum Analyzer  to  J33002.  

31.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 50 MHz 
Frequency Span 10 MHz/Div  
Ampl i tude Scale 10 dB/Div  
Input  At tenuat ion 30 dB 

32.  Adjust  MNL FREQ Contro ls  (10)  for  60 MHz  on FREQUENCY Hz/MHz Dig i ta l  
Disp lay (1) .  

33.  Refer  to  IF MKR/OSC PC Board Assembly drawing and adjust  R33024 on IF 
MKR/OSC PC Board Assembly for  maximum 60 MHz s ignal  wi th  min imum 
spur ious s ignals .  

34.  Disconnect  test  equipment .  

35.  Replace IF MKR/OSC PC Board Assembly in  enc losure.   Replace and t ighten a l l  
screws.  

36.  Reconnect  P33002 to  J33002.  

37.  Repeat  Steps 3 through 9.  
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STEP PROCEDURE 

 SWEEP WIDTH 

38.  Connect  Spectrum Analyzer  to  IF OUT Connector  (15) .  

39.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 30 MHz 
Frequency Span 500 kHz/Div  
Reference Level  +20 dBm 
Sweep Speed 50 ms/Div  

40.  Adjust  MNL FREQ Contro ls  (10)  for  30 MHz  on FREQUENCY Hz/MHz Dig i ta l  
Disp lay (1) .  

41.  Adjust  SWEEP WIDTH MHz Contro l  (33)  cw .  

42.  Ver i fy  carr ier  s tar ts  sweeping when SWEEP WIDTH MHz Contro l  (33)  passes  
0  set t ing.   I f  not ,  reset  SWEEP WIDTH MHz Contro l  (33)  as  fo l lows:  

 Remove two set  screws and d ia l .  

 Rotate cont ro l  shaf t  cw unt i l  car r ier  begins to  sweep.  

 Rotate shaf t  cont ro l  ccw unt i l  sweep s tops.  

 Wi thout  ro tat ing contro l ,  rep lace d ia l  wi th  index mark set  to  zero and t ighten 
two set  screws.  

43.  Set  SWEEP WIDTH MHz Contro l  (33)  to  4 .  

44.  Ver i fy  carr ier  sweep is  d isp layed across 8.0 d iv is ions (4  MHz sweep width)  on 
Spectrum Analyzer .   I f  not ,  ad just  R31007 on Counter  Gat ing PC Board.  

45.  Set  SWEEP WIDTH MHz Contro l  (33)  to  2 .  

46.  Ver i fy  carr ier  sweep (2 MHz wide)  is  d isp layed across 4.0 d iv is ions (±2 minor  
d iv is ions)  on Spectrum Analyzer .   I f  not ,  ad just  R31007 on Counter  Gat ing PC 
Board.  

47.  I f  needed,  ad just  R31007 unt i l  car r ier  sweep at  2  and 4 MHz is  wi th in  10% of  
d ia l  set t ing.   Record sweep width at  both set t ings.  

48.  Set  SWEEP WIDTH MHz Contro l  (33)  to  OFF .  

49.  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(7)  IF Generator  Power Ampl i f ier  

PREREQUISITES:  IF  Osci l la tor  (para 2-2-2H[6] )  

TEST EQUIPMENT:  Spect rum Analyzer  
 Power Meter  
 L-Band Signal  Generator  

FIGURE REFERENCE:  2-2-2,  F igure 13 
 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(16)  RF/ IF MODE Pushbut ton Swi tches  IF HI  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

3 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

4.  Set  Spectrum Analyzer  RF for  30 MHz s ignal  a t  0  dBm and Ampl i tude Scale to   
2  dB/Div .  

5 .  Connect  L-Band Signal  Generator  to  Spect rum Analyzer  us ing h igh qual i ty  RG58 
BNC coaxia l  cable.  

6 .  Set  L-Band Signal  Generator  for  30 MHz CW s ignal .   Insure a l l  harmonics and 
spur ious s ignals  are ≥30 dB below carr ier  for  accurate power measurements.  

7 .  Disconnect  L-Band Signal  Generator  f rom Spectrum Analyzer .  

8 .  Connect  L-Band Signal  Generator  to  Power Meter  us ing same RG58 BNC coaxia l  
cable.  

9 .  Adjust  L-Band Signal  Generator  for  0  dBm on Power Meter .  

10.  Reconnect  L-Band Signal  Generator  to  Spect rum Analyzer  us ing same cable.   
Record re ference leve l  o f  30 MHz CW s ignal  a t  0  dBm on Spectrum Analyzer  
screen wi th  re ference leve l  accurate to  ±0.2 dB.  

11.  Disconnect  L-Band Signal  Generator  f rom Spectrum Analyzer .  

12.  Connect  IF OUT Connector  (15)  to  Spec t rum Analyzer  us ing same cable used to  
set  re ference leve l .  

13.  Rotate MNL FREQ Contro ls  (10)  to  ind icate 30 MHz  on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay (1) .  

14.  Adjust  R36023 on IF GEN PWR AMPL PC Board Assembly to  match s ignal  
ampl i tude on Spect rum Analyzer  o f  30 MHz reference leve l  recorded in  Step 10.  

15.  Disconnect  Spectrum Analyzer  f rom IF OUT Connector  (15) .  

16.  Set  Spectrum Analyzer  RF for  a  s ignal  o f  60 MHz at  0  dBm. 

17.  Connect  L-Band Signal  Generator  to  Spect rum Analyzer  us ing same RG58 BNC 
coaxia l  cab le .  

18.  Set  L-Band Signal  Generator  for  60 MHz CW s ignal .   Insure a l l  harmonics and 
spur ious s ignals  are ≥30 dB below carr ier  for  accurate power measurements.  
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19.  Disconnect  L-Band Signal  Generator  f rom Spectrum Analyzer .  

20.  Connect  L-Band Signal  Generator  to  Power Meter  us ing same RG58 BNC coaxia l  
cable.  

21.  Adjust  L-Band Signal  Generator  for  0  dBm on Power Meter .  

22.  Reconnect  L-Band Signal  Generator  to  Spect rum Analyzer  us ing same cable.   
Record re ference leve l  o f  60 MHz CW s ignal  a t  0  dBm on Spectrum Analyzer  
screen wi th  re ference leve l  accurate to  ±0.2 dB.  

23.  Disconnect  L-Band Signal  Generator  f rom Spectrum Analyzer .  

24.  Connect  IF OUT Connector  (15)  to  Spec t rum Analyzer  us ing same cable used to  
set  re ference leve l .  

25.  Rotate MNL FREQ Contro ls  (10)  to  ind icate 60 MHz  on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay (1) .  

26.  Ver i fy  Spect rum Analyzer  ind icates 0 dBm (±2.5 dB) .   I f  not ,  ad just  R36023.  

27.  I f  R36023 is  ad justed in  Step 26,  repeat  Steps 4 through 26 unt i l  30 MHz and  
60 MHz s ignals  both ind icate 0 dBm (±2.5 dB)  on Spectrum Analyzer .  

28.  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(8)  External  AM 

PREREQUISITES:  100 MHz Clock (para 2-2-2H[2] )  

TEST EQUIPMENT:  Funct ion Generator  
 Modulat ion Meter  
 X-Band to L-Band Down Conver ter  

FIGURE REFERENCE:  2-2-2,  F igure 13 

 

9006016
CONVERTER

DOWN

X-BAND  TO
L-BAND

RD-301A

MODULATION
METER

X-BAND I/O

FUNCTION
GENERATOR

AM EXT INPUT

 

External  AM Cal ibrat ion Setup 
F igure 17 

 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(10)  MNL FREQ Contro ls  9375 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches  RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches CW  

3 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

4.  Connect  test  equipment  as shown in  2-2-2,  F igure 17.  

5 .  Set  Funct ion Generator  for  1  kHz s ine wave at  3  Vp-p.  

6 .  Ver i fy  30% (±2%) modulat ion on Modulat ion Meter .   I f  not ,  ad just  R47003 on 
AGC PC Board Assembly .  

7 .  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(9)  Levelers  

PREREQUISITES:  None 

TEST EQUIPMENT:  Funct ion Generator  
 Power Meter  
 Spect rum Analyzer  

FIGURE REFERENCE:  2-2-2,  F igure 13 

 

3 dB
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Main Leveler  Cal ibrat ion Setup 
F igure 18 

 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(3)  CONTOUR/R2/ INTL AM dB BOOST/ATTEN Contro l  00  
(4)  OUTPUT LEVEL FINE dBm Contro l   -3  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(10)  MNL FREQ Contro ls  9400 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches  RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches CW 
(39)  RANGE SEL Swi tch RINGS 1  

 MAIN LEVELER 

3.  Connect  test  equipment  as shown in  2-2-2,  F igure 18.  

NOTE:  Assembled 3 dB Pads and Bandpass F i l ter  requi re  f la tness of  ±0.1 dB 
f rom 9295 to  9500 MHz.   Once loss and f la tness of  f i l ter -pad assembly 
have been character ized,  assembly  should not  be d isassembled.  

4 .  Move Ser ia l ized Coaxia l  Cable and observe Power Meter  d isp lay.   I f  d isp lay 
f luctuates more than 0.1 dB,  rep lace Ser ia l ized Coaxia l  Cable.  
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5.  Use Equat ion 1 to  compute X-Band Output  Power Level  (A) .   To lerance is  X-
Band Output  Power Level  (A)  (±2 dB).  

EQUATION 1:  A = B + C + D 

Where:    A = Computed X-Band Output  Power Level  

   B = RD-301A Output  Level  Set t ings (OUTPUT LEVEL 
   FINE and COARSE dBm Contro ls  [4 ]  and [9 ] )  

   C = Waveguide Coupler  Value (at tenuat ion)  (marked on  
   Waveguide Coupler)  

   D = Inser t ion loss of  Bandpass F i l ter  and 3 dB Pads 

EXAMPLE: RD-301A Output  Level  Set t ings (B)  = -53.0 dBm 

   Waveguide Coupler  Value (C)  = +20.2 dB 

   Inser t ion Loss of  Bandpass F i l ter  (D)  = -7 .17 dB 

   A = -53.0 dBm + +20.2 dB + -7.17 dB 

   A = -39.97 dBm 

6.  Compute X-Band Output  Power Level  upper  l imi t  (A + 2 dB) .  

7 .  Compute X-Band Output  Power Level  lower  l imi t  (A -  2  dB) .  

8 .  Adjust  MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9500 MHz  and ver i fy  Power 
Meter  reading s tays between upper  l imi t  f rom Step 6 and lower  l imi t  f rom Step 7.   
I f  so,  proceed at  Step 14.   I f  not ,  proceed at  Step 9.  

9 .  Adjust  MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9500 MHz  and record h ighest  
and lowest  ampl i tude va lues.   Determine midpoint  ampl i tude va lue between 
h ighest  and lowest  ampl i tude va lues.  

10.  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

11.  Adjust  MNL FREQ Contro ls  (10)  to  f requency between 9295 MHz  to  9500 MHz  
hav ing power leve l  c losest  to  midpoint  ampl i tude va lue f rom Step 9.  

12.  Adjust  R47001 on AGC PC Board Assembly  unt i l  se lected f requency has same 
power output  leve l  as X-Band Output  Power Level  f rom Step 5.  

13.  Adjust  MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9500 MHz  and ver i fy  Power 
Meter  reading s tays between upper  l imi t  f rom Step 6 and lower  l imi t  f rom Step 7.   
I f  so,  proceed at  Step 14.   I f  not ,  repeat  Steps 9 through 13.  

14.  Disconnect  test  equipment .  

 CONTOUR LEVELER 

15.  Use Ser ia l ized Coaxia l  Cable to  connect  Spectrum Analyzer  to  X-BAND I /O 
Connector  (18) .  
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16.  Set  Spectrum Analyzer  as fo l lows:  

CONTROL SETTING 

Center  Frequency 9360 MHz 
Frequency Span 20 MHz/Div  
Resolut ion Bandwidth (uncoupled)  3  MHz 
Ampl i tude Scale 2 dB/Div  
Sweep Speed 10 ms/Div  
Input  At tenuat ion 10 dB 

NOTE:  For  a l l  leve ler  procedures,  Spect rum Analyzer  v ideo f i l ter  can be used 
wi th  caut ion,  when d isp layed ampl i tude is  not  a f fected.  

17.  Set  OUTPUT LEVEL FINE dBm Contro l  (4)  to  -5 .  

18.  Set  Spect rum Analyzer  ampl i tude scale for  6  d iv is ion reference leve l .  

NOTE:  Steps 19 through 34 use a dual  t race,  s torage Spectrum Analyzer .   
Steps 35 through 40 use a non-storage Spectrum Analyzer .  

 CONTOUR LEVELER -  STORAGE SPECTRUM ANALYZER 

19.  Set  Spectrum Analyzer  for  Max Hold (Trace B) .  

20.  S lowly  ro tate MNL FREQ Contro ls  (10)  f rom 9295 MHz to 9410 MHz.  

21.  Store reference t race (Trace B) .  

22.  Set  RANGE SEL Swi tch (39)  to  CONTOUR/AM UP MOD .  

23.  Set  Spectrum Analyzer  for  Max Hold (Trace A) .  

24.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .  

NOTE:  Us ing Spect rum Analyzer ,  Normal izer  d isp lays a s ing le t race to  
represent  s ignal  leve l  d i f ference of  Trace A wi th  respect  to  Trace B,  
re ferenced to  a zero l ine.  

25.  Ver i fy  Trace A leve l  equals  Trace B reference leve l  (±1 dB)  across spec i f ied 
band.   I f  not ,  ad just  R47002 on AGC PC Board Assembly.  

NOTE:  Di f ference in  leve l  between two s ignals  (Main and Contour)  is  measured 
at  a l l  f requencies to  ver i fy  un i t  meets  spec i f icat ions.   Absolute leve l  o f  
two s ignals ,  shown by Spect rum Analyzer ,  is  un impor tant .  

26.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -60  and CONTOUR/R2/ INTL 
AM dB BOOST/ATTEN Contro l  (3)  to  10 .  

27.  Set  Spectrum Analyzer  for  Max Hold (Trace A) .  

28.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .  

29.  Ver i fy  d i f ference between Trace A leve l  and Trace B reference leve l  is  ≤1 dB 
across spec i f ied band.  

30.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -70  and CONTOUR/R2/ INTL 
AM dB BOOST/ATTEN Contro l  (3)  to  20 .  

31.  Set  Spectrum Analyzer  for  Max Hold (Trace A) .  

32.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .  

33.  Ver i fy  d i f ference between Trace A leve l  and Trace B reference leve l  is  ≤1 dB 
across spec i f ied band.  
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34.  Proceed at  Step 41.  

 CONTOUR LEVELER -  NON-STORAGE SPECTRUM ANALYZER 

35.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .   Whi le  
ro tat ing MNL FREQ Contro ls  (10) ,  f requent ly  swi tch RANGE SEL Swi tch (39)  
between RINGS 1  and CONTOUR/AM UP MOD .   Ver i fy  d isp layed leve ls  o f  both 
modes are equal  (±1 dB).   I f  not ,  ad just  R47002 on AGC PC Board Assembly.  

36.  Set  Spect rum Analyzer  ampl i tude scale to  5 dB/Div .  

37.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -60  and CONTOUR/R2/ INTL 
AM dB BOOST/ATTEN Contro l  (3)  to  10 .  

38.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .   Whi le  
ro tat ing MNL FREQ Contro ls  (10) ,  f requent ly  swi tch RANGE SEL Swi tch (39)  
between RINGS 1  and CONTOUR/AM UP MOD .   Ver i fy  change f rom RINGS 1  to  
CONTOUR/AM UP MOD  increases output  leve l  by 10 dB (±1 dB).  

39.  Set  OUTPUT LEVEL COARSE dBm Contro l  (9)  to  -70  and CONTOUR/R2/ INTL 
AM dB BOOST/ATTEN Contro l  (3)  to  20 .  

40.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .   Whi le  
ro tat ing MNL FREQ Contro ls  (10) ,  f requent ly  swi tch RANGE SEL Swi tch (39)  
between RINGS 1  and CONTOUR/AM UP MOD .   Ver i fy  change f rom RINGS 1  to  
CONTOUR/AM UP MOD  increases output  leve l  by 20 dB (±1 dB).  

 R1/R2 LEVELER 

41.  Reset  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch PRF  
(3)  CONTOUR/R2/ INTL AM dB BOOST/ATTEN Contro l  06  
(4)  OUTPUT LEVEL FINE dBm Contro l   -5  
(9)  OUTPUT LEVEL COARSE dBm Contro l   -50  
(29)  MODULATION MODE Pushbut ton Swi tches  INTL  
(31)  PULSE WIDTH μS Contro l  (RANGE 2)   5  
(32)  PULSE WIDTH μS Contro l  (RANGE 1)  5  
(34)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  100  
(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels  001.0  
(38)  RANGE 2 DELAY Thumbwheels  700.0  
(39)  RANGE SEL Swi tch R2 ON  
(42)  X1/X10 INTL PRF/AM Swi tch X10  

42.  Set  INTL PRF/AM Contro l  (41)  for  700 Hz  on FREQUENCY Hz/MHz Dig i ta l  
Disp lay (1) .  

43.  Set  PRF/RF Swi tch (2)  to  RF .  

NOTE:  Steps 44 through 52 use a dual  t race,  s torage Spectrum Analyzer .   Steps 53 
through 55 use a non-storage Spectrum Analyzer .  

 R1/R2 LEVELER -  STORAGE SPECTRUM ANALYZER 

44.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  0.1 .  

45.  Set  Spectrum Analyzer  v ideo f i l ter  to  .01 and f requency span to  10 MHz/Div .  

46.  Set  Spectrum Analyzer  for  Max Hold (Trace B) .  

47.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .  
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48.  Store reference t race (Trace B)  (Range 1 Reply  Pulse ampl i tude level ) .  

49.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  0.1  and PULSE 
WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  100.  

50.  Set  Spectrum Analyzer  for  Max Hold (Trace A) .  

51.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz .  

52.  Ver i fy  Trace A level  is  6  dB (±1 dB)  be low Trace B reference leve l  across 
speci f ied band.   Refer  to  2-2-2,  F igure 19.   I f  not ,  ad just  R47065 on AGC PC 
Board Assembly.  
 

CTR 9.3688 GHz SPAN 20 MHz/ RES BW 3 MHz VF  .01

REF -31 dBm 2 dB/ ATTEN 10 dB SWP 10 msec/ ∗

9016011

SIGNAL LEVEL DIFFERENCE

R1

R2

 

R1 and R2 Signal  Levels  as Stored Traces 
F igure 19 

 

53.  Proceed at  Step 57.  

 R1/R2 LEVELER -  NON-STORAGE SPECTRUM ANALYZER 

54.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  0.1 .  

55.  Set  Spect rum Analyzer  f requency span to  1 MHz/Div  and sweep speed to   
5  ms/Div .  
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56.  S lowly rotate MNL FREQ Contro ls  (10)  f rom 9295 MHz  to  9410 MHz  whi le  tun ing 
Spect rum Analyzer  f requency to  t rack pu lses.   Refer  to  2-2-2,  F igure 20.   Ver i fy  
d i f ference between R1 and R2 pulse peaks is  6  dB (±1.5 dB)  across spec i f ied 
band.   I f  not ,  ad just  R47065 on AGC PC Board Assembly.  

NOTE:  Connect ing Spectrum Analyzer  ex ternal  t r igger  input  to  SYNC 
Connector  (26)  may help def ine pu lse peaks.  
 

CTR 9.3968 GHz SPAN 1 MHz/ RES BW 3 MHz VF  .01

REF -32 dBm 2 dB/ ATTEN 10 dB SWP 5 msec/

9016012

R1/R2 LEVELS
R2 ATTEN at 6 dB

R1

R2

 

R1 and R2 Signal  Levels  
F igure 20 

 

57.  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(10)  In ternal  PRF 

PREREQUISITES:  100 MHz Clock (para 2-2-2H[2] )  

TEST EQUIPMENT:  Osc i l loscope 

FIGURE REFERENCE:  2-2-2,  F igure 15 
 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  PRF  
(29)  MODULATION MODE Pushbut ton Swi tches INTL 
(42)  X1/X2 INTL PRF/AM Swi tch X1  

3 .  Connect  Osci l loscope to  SYNC Connector  (26) .  

4 .  Adjust  INTL PRF/AM Contro l  (41)  fo r  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  
reading of  50 Hz .  

5 .  Ver i fy  INTL PRF/AM Contro l  (41)  is  wi th in  area marked for  50 Hz .   I f  not ,  reset  
INTL PRF/AM Contro l  (41)  as fo l lows:  

 Remove two set  screws and d ia l .  

 Reset  d ia l  onto shaf t  wi th  INTL PRF/AM Contro l  (41)  set  to  50 .  

 T ighten two set  screws.  

6 .  Set  Osci l loscope wi th  sweep speed at  2  ms/Div  to  d isp lay SYNC Connector  (26)  
output .  

7 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

8 .  Ver i fy  sync pu lse shown on Osci l loscope has 50% (±2.5%) duty  cyc le .   (Pos i t ive 
excurs ion is  same t ime as negat ive excurs ion ±≈1 minor  d iv is ion. )   I f  not ,  ad just  
R30062 on Range #2 PC Board Assembly.  

9 .  Set  INTL PRF/AM Contro l  (41)  to  in i t ia l  l ine marked for  500 Hz .  

10.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  reads 500 Hz  (±1 Hz) .   I f  not ,  
ad just  R30066 on Range #2 PC Board Assembly.  

11.  Set  Osc i l loscope sweep speed to  0.2 ms/Div .  

12.  Ver i fy  sync pu lse shown on Osci l loscope has 50% (±2.5%) duty  cyc le .   (Pos i t ive 
excurs ion is  same t ime as negat ive excurs ion ±≈1 minor  d iv is ion. )   I f  not ,  repeat  
Steps 4 through 12 unt i l  a l l  s teps pass.  

13.  Per form INTL Modulat ion/PRF Counter  Ver i f icat ion Procedure (para 2-2-2F[3] ) .  

14.  Disconnect  equipment  and rep lace top cover  on RD-301A.  
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(11)  Pulse Width 

PREREQUISITES:  8 .25 GHz LO (para 2-2-2H[3] )  

TEST EQUIPMENT:  6  dB Pad 
 Heterodyne Moni tor  
 L-Band Signal  Generator  
 Osc i l loscope 
 X-Band to L-Band Down Conver ter  

FIGURE REFERENCE:  2-2-2,  F igure 15 
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Pulse Width Cal ibrat ion Setup 
F igure 21 
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STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

 RANGE #1 

2.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(4)  OUTPUT LEVEL FINE dBm Contro l   0  
(9)  OUTPUT LEVEL COARSE dBm Contro l  -50  
(10)  MNL FREQ Contro ls  9375 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches  RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches INTL 
(31)  PULSE WIDTH μS Contro l  (RANGE 2)   0.5  
(32)  PULSE WIDTH μS Contro l  (RANGE 1)  0.5  
(34)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  0.1  
(35)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  0.1  
(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels  000.3  
(38)  RANGE 2 DELAY Thumbwheels  900.0  
(39)  RANGE SEL Swi tch RINGS 1  
(42)  X1/X10 INTL PRF/AM Swi tch X10  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 21.  

4 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

5.  Set  L-Band Signal  Generator  for  1125 MHz CW signal  a t  +5 dBm. 

6.  Set  PRF/RF Swi tch (2)  to  PRF .  

7 .  Adjust  INTL PRF/AM Contro l  (41)  unt i l  1000 Hz  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

8 .  Set  PRF/RF Swi tch (2)  to  RF .  

9 .  Set  Osci l loscope to  t r igger  on Channel  2  and sweep speed to  10 ns/Div .  

10.  Ver i fy  pu lse width is  50 ns (±5 ns) .   I f  not ,  ad just  R30022 on RANGE #2 PC 
Board Assembly.  

NOTE:  A l l  pu lse widths are measured f rom 50% ampl i tude on r is ing edge to  
50% ampl i tude on fa l l ing edge.   Refer  to  2-2-2,  F igure 22.  
 

MEASURED
PULSE WIDTH

9016002

50%
LEVEL

RISE FALL

 

Pulse Width Cal ibrat ion Measurement  Points  
F igure 22 

 

11.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  1 .  
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12.  Set  Osc i l loscope sweep speed to  100 ns/Div .  

13.  Ver i fy  pu lse width is  500 ns (±50 ns) .   I f  not ,  ad just  R30021 on RANGE #2 PC 
Board Assembly.  

14.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  100 .  

15.  Set  PRF/RF Swi tch (2)  to  PRF .  

16.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  500 Hz is  shown on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay (1) .  

17.  Set  PRF/RF Swi tch (2)  to  RF .  

18.  Set  Osc i l loscope sweep speed to  100 μs/Div .  

19.  Ver i fy  pu lse width is  500 μs (±50 μs) .   I f  not ,  ad just  R30010 on RANGE #2 PC 
Board Assembly.  

20.  Set  pu lse width to  0.5 μs.  

21.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  X500 .  

23.  Set  PRF/RF Swi tch (2)  to  PRF .  

24.  Set  X1/X10 INTL PRF/AM Swi tch (42)  to  X1 .  

25.  Adjust  X1/X10 INTL PRF/AM Swi tch (42)  unt i l  125 Hz is  d isp layed on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

26.  Adjust  R30088 on RANGE #2 PC Board Assembly unt i l  pu lse width is  250.0 μs.  

27.  Set  Osc i l loscope sweep speed to  500 μs/d iv .   Set  pu lse width to  5.0 μs.  

28.  Ver i fy  pu lse width is  2 .5 ms (2.0 to  3.0 ms) .  

29.  Repeat  Steps 1 to  28 unt i l  50 ns,  500 ns,  500 μs and 2.5 ms pulse width 
measurements are s tab le and wi th in  spec i f ied to lerance ranges.  

 RANGE #2 

30.  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  PRF  
(37)  RANGE 1 DELAY Thumbwheels  900.0  
(38)  RANGE 2 DELAY Thumbwheels  000.3  
(39)  RANGE SEL Swi tch R2 ON  

31.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  1000 Hz is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

32.  Set  PRF/RF Swi tch (2)  to  RF .  

33.  Set  Osc i l loscope sweep speed to  10 ns/Div .  

34.  Ver i fy  pu lse width is  50 ns (±5 ns) .   I f  not ,  ad just  R30042 on RANGE #2 PC 
Board Assembly.  

35.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  (34)  to  1 .  

36.  Set  Osc i l loscope sweep speed to  100 ns/Div .  

37.  Ver i fy  pu lse width is  500 ns (±50 ns) .   I f  not ,  ad just  R30041 on RANGE #2 PC 
Board Assembly.  

38.  Set  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  (35)  to  100 .  
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39.  Set  PRF/RF Swi tch (2)  to  PRF .  

40.  Adjust  INTL PRF/AM Contro l  (41)  unt i l  500  (500 Hz)  is  shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

41.  Set  PRF/RF Swi tch (2)  to  RF .  

42.  Set  Osc i l loscope sweep speed to  100 μs/Div .  

43.  Ver i fy  pu lse width is  500 μs (±50 μs) .   I f  not ,  ad just  R30031 on RANGE #2 PC 
Board Assembly.  

44.  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(12)  Range Delay 

PREREQUISITES:  Pulse Width (para 2-2-2H[11])  

TEST EQUIPMENT:  Pulse Generator  
 Osc i l loscope  
 X-Band to L-Band Down Conver ter   
 L-Band Signal  Generator  

FIGURE REFERENCE:  2-2-2,  F igure 14 
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Range Delay Cal ibrat ion Setup 
F igure 23 
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STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(10)  MNL FREQ Contro ls  9375 MHz  
(16)  RF/ IF MODE Pushbut ton Swi tches  RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches TRACK 
(31)  PULSE WIDTH μS Contro l  (RANGE 2)   5  
(32)  PULSE WIDTH μS Contro l  (RANGE 1)  5  
(34)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 1)  1  
(35)  PULSE WIDTH MULTIPLIER Contro l  (RANGE 2)  1  
(36)  μS/NM Switch μS  
(37)  RANGE 1 DELAY Thumbwheels  100.0  
(38)  RANGE 2 DELAY Thumbwheels  000.2  
(39)  RANGE SEL Swi tch RINGS 1  

3 .  Refer  to  para 2-2-2H(1)  and remove top cover  f rom RD-301A.  

4.  Connect  test  equipment  as shown in  2-2-2,  F igure 23.  

5 .  Set  Pulse Generator  for  3  μs pu lse at  TTL leve l  and 1 kHz PRF.  

6.  Set  L-Band Signal  Generator  for  1125 MHz CW signal  a t  +7 dBm. 

NOTE:  Keep RD-301A and L-Band Signal  Generator  near  same L-Band 
f requency (zero-beat)  for  min imum dis tor t ion.  

7 .  Set  Osc i l loscope to  d isp lay both channels .  

NOTE:  Insure both Osci l loscope channel  de lays are ca l ibrated to  match.  

8 .  Ver i fy  range delay is  0 .6 μs (±0.05 μs) .   I f  not ,  ad just  R19047 on Range #1 PC 
Board Assembly.  

NOTE:  Measure range delay f rom leading edge of  t ransmi t ter  pu lse through 
XMTR DET Connector  (13)  to  leading edge of  rep ly  pu lse through  
X-Band I /O Connector  (18)  a t  50% ampl i tude points .  

NOTE:  Refer  to  Appendix  D.   Subtract  f ixed delay through X-Band to  L-Band 
Down Conver ter  f rom RD-301A range delay measurement  to  obta in  
actua l  range delay.  

9 .  Disconnect  equipment  and rep lace top cover  on RD-301A.  
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(13)  Power Meter  

PREREQUISITES:  Power Supply  (para 2-2-2H[1] )  

TEST EQUIPMENT:  Bandpass F i l ter  
 Power Meter  Assembly  
 TWT Ampl i f ier  
 X-Band Signal  Generator  

FIGURE REFERENCE:  2-2-2,  F igure 13 

 

TWT
AMPLIFIER
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GENERATOR
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POWER

 

Power Meter  Cal ibrat ion Setup 
F igure 24 

 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  TWT Ampl i f ier  power On and in  Standby mode.  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 24.  

4 .  Set  X-Band Signal  Generator  as fo l lows:  

CONTROL SETTING 

Frequency 9375 MHz 
Pulse Width 3 μs 
PRF  1  kHz 

5.  Set  METER SELECT Swi tch (47)  to  PK POWER .  
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6.  Record coupl ing va lue of  Waveguide Coupler  used wi th  RD-301A.  

NOTE:  The coupl ing va lue is  marked (not  tagged va lue)  on Waveguide 
Coupler .  
 

WAVEGUIDE 
COUPLER VALUE 

2 kW TEST RF LEVEL 10 kW TEST RF LEVEL 

19.0 dB 
19.1 dB 
19.2 dB 
19.3 dB 
19.4 dB 
19.5 dB 
19.6 dB 
19.7 dB 
19.8 dB 
19.9 dB 
20.0 dB 
20.1 dB 
20.2 dB 
20.3 dB 
20.4 dB 
20.5 dB 
20.6 dB 
20.7 dB 
20.8 dB 
20.9 dB 
21.0 dB 

25.179 W 
24.605 W 
24.045 W 
23.498 W 
22.973 W 
22.440 W 
21.930 W 
21.430 W 
20.943 W 
20.466 W 
20.000 W 
19.545 W 
19.100 W 
18.665 W 
18.140 W 
17.825 W 
17.419 W 
17.023 W 
16.635 W 
16.257 W 
15.887 W 

125.893 W 
123.027 W 
120.226 W 
117.490 W 
114.815 W 
112.202 W 
109.648 W 
107.152 W 
104.713 W 
102.329 W 
100.000 W 
97.724 W 
95.499 W 
93.325 W 
91.201 W 
89.125 W 
87.096 W 
85.114 W 
83.176 W 
81.283 W 
79.433 W 

Test  RF Levels  for  Power Meter  Ver i f icat ion 
Table 6 

 

7 .  Record 2 kW and 10 kW Test  RF Levels  f rom 2-2-2,  Table 6 accord ing to  
Waveguide Coupler  Value f rom Step 6.  

8 .  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

CAUTION:  CONNECTIONS TO TWT AMPLIFIER MUST BE CORRECT 
BEFORE SWITCHING TO OPERATE MODE. 

9.  Set  TWT Ampl i f ier  to  Operate mode.  

10.  Adjust  X-Band Signal  Generator  leve l  unt i l  Power Meter  Assembly ind icates  
2  kW Test  RF Level  f rom Step 7.  

11.  Ver i fy  PANEL Meter  (43)  ind icates 2 kW  (±296 W).   I f  not ,  ad just  R17143 on 
Video PC Board Assembly.  

12.  Adjust  X-Band Signal  Generator  leve l  unt i l  Power Meter  Assembly ind icates  
10 kW Test  RF Level  f rom Step 7.  

13.  Ver i fy  PANEL Meter  (43)  ind icates 10 kW  (±1480 W).   I f  not ,  ad just  R17128 on 
Video PC Board Assembly.  

14.  Repeat  Steps 10 through 13 unt i l  no ad justments are requi red.  

15.  Per form Power Meter  Ver i f icat ion Procedure (para 2-2-2F[5] ) .  

16.  S lowly  decrease TWT Ampl i f ier  power and set  to  Standby mode for  ≥15 minutes.  

17.  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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(14)  Discr iminator  

PREREQUISITES:  Pulse Width (para 2-2-2H[11])  

TEST EQUIPMENT:  Osc i l loscope  
 TWT Ampl i f ier   
 X-Band Signal  Generator  

FIGURE REFERENCE:  2-2-2,  F igure 14 
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Discr iminator  Cal ibrat ion Setup 
F igure 25 

 

STEP PROCEDURE 

1.  Apply  power to  RD-301A and a l low for  30 minute s tab i l izat ion per iod.  

2 .  Set  RD-301A as fo l lows:  

CONTROL SETTING 

(2)  PRF/RF Swi tch  RF  
(4)  OUTPUT LEVEL FINE dBm Contro l  0  
(9)  OUTPUT LEVEL COARSE dBm Contro l   -50  
(16)  RF/ IF MODE Pushbut ton Swi tches  RF MNL  
(29)  MODULATION MODE Pushbut ton Swi tches TRACK 
(47)  METER SELECT Swi tch PK POWER  
(48)  ΔF OFFSET/EFF PEAKING Contro l  CAL  

3 .  Connect  test  equipment  as shown in  2-2-2,  F igure 25.  

4 .  Set  TWT Ampl i f ier  power On and in  Standby mode.  

5.  Set  X-Band Signal  Generator  for  5  μs wide pulse at  500 Hz PRF.  

6.  Adjust  X-Band Signal  Generator  f requency for  9350 MHz  as  shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

7 .  Set  X-Band Signal  Generator  output  leve l  for  0.5 kW  as ind icated on PANEL 
Meter  (43) .  
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8.  Refer  to  para 2-2-2H(1) ,  Step 2 and remove top cover  f rom RD-301A.  

CAUTION:  CONNECTIONS TO TWT AMPLIFIER MUST BE CORRECT 
BEFORE SWITCHING TO OPERATE MODE. 

9.  Set  TWT Ampl i f ier  to  Operate mode.  

 ΔF OFFSET 

10.  Set  METER SELECT Swi tch (47)  to  ΔF.  

11.  Ver i fy  PANEL Meter  (43)  ind icates 0.0 MHz  o f fset .   I f  not ,  ad just  R50069 on 
Discr iminator  #1 PC Board Assembly.  

12.  Remove ΔF OFFSET/EFF PEAKING Contro l  (48)  f rom CAL posi t ion and adjust  
for  9350 MHz  f requency as shown on FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

13.  Ver i fy  PANEL Meter  (43)  ind icates 0.0 MHz  o f fset .   I f  not ,  ad just  R50090 on 
Discr iminator  #1 PC Board Assembly.  

14.  I f  ad justments are made in  Step 11 and/or  Step 13,  repeat  Steps 10 through 13 
unt i l  no ad justments are requi red.  

15.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  for  +0.5 MHz  on PANEL Meter  
(43) .  

16.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates 9350.50 MHz .   I f  not ,  
ad just  R50077 on Discr iminator  #1 PC Board Assembly.  

17.  I f  ad justment  is  made in  Step 16,  repeat  Steps 15 and 16 unt i l  a l l  ind icat ions 
are correct  wi thout  ad justments.  

18.  Repeat  Steps 10 through 14.  

19.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  for  -0 .5 MHz  on PANEL Meter  
(43) .  

20.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates 9349.50 MHz  
(±0.25 MHz).  

21.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  for  0.0 MHz  on PANEL Meter  
(43) .  

22.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates 9350 MHz  
(±0.25 MHz).  

23.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  for  +0.75 MHz  on PANEL Meter  
(43) .  

24.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates 9350.75 MHz  
(±0.25 MHz).  

25.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  (48)  for  -0 .75 MHz  on PANEL Meter  
(43) .  

26.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  ind icates 9349.25 MHz  
(±0.25 MHz).  

27.  I f  any s tep fa i ls ,  repeat  Steps 10 through 26.  

28.  Set  ΔF OFFSET/EFF PEAKING Contro l  (48)  to  CAL .  

29.  Set  METER SELECT Swi tch (47)  to  PK POWER .  
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 XMTR DSCRM .1V/MHz CONNECTOR 

30.  Set  Osc i l loscope wi th  both channels  dc coupled as fo l lows:  

CONTROL SETTING 

Sweep Speed 5 μs/Div  
Ampl i tude Scale (Both Channels)  10 mV/Div  
Tr igger  Channel  1  

31.  Adjust  X-Band Signal  Generator  f requency for  9400 MHz  as  shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay (1) .  

32.  Set  RF/ IF MODE Pushbut ton Swi tches (16)  to  RF MNL .  

33.  Adjust  MNL FREQ Contro ls  (10)  for  9400 MHz  as shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .   Adjust  Osci l loscope and ver i fy  XMTR DSCRM 
.1V/MHz Connector  (12)  pu lse and XMTR DET Connector  (13)  pu lse have same 
even ampl i tude.  

34.  Adjust  MNL FREQ Contro ls  (10)  for  9400.50 MHz  as shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

35.  Ver i fy  XMTR DSCRM .1V/MHz Connector  (12)  pu lse leve l  increases to  50 mV  
(±5 mV) above XMTR DET Connector  (13)  pu lse level .   I f  not ,  mark current  
pos i t ion of  R50182 on Discr iminator  #1 PC Board Assembly and adjust  no more 
than 1/8th turn.   Record correct  vo l tage d i f ference.  

NOTE:  I f  R50182 on Discr iminator  #1 PC Board Assembly requi res more than 
1/8th turn of  ad justment ,  Discr iminator  #1 PC Board Assembly may 
need module leve l  ca l ibrat ion.   Contact  Aerof lex Customer Serv ice 
(800-835-2350)  i f  ass is tance is  needed.  

36.  Adjust  MNL FREQ Contro ls  (10)  for  9399.50 MHz  as shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay (1) .  

37.  Ver i fy  XMTR DSCRM .1V/MHz Connector  (12)  pu lse leve l  decreases to  50 mV 
(±5 mV) below XMTR DET Connector  (13)  pu lse level .   I f  not ,  repeat  Steps 34 
through 37 unt i l  a l l  leve ls  are wi th in  to lerance.   Record correct  vo l tage 
d i f ference.  

38.  S lowly  decrease TWT Ampl i f ier  power and set  to  Standby mode for  ≥15 minutes.  

39.  Disconnect  test  equipment  and rep lace top cover  on RD-301A.  
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I .  Cal ibrat ion Data Sheet  

 

RD-301A S/N:     DATE:   

TECHNICIAN:   

 
STEP DATA RESULT 

(1)  Power Supply  

4.  +5 V (+4.7 to  +5.3 Vdc)  ________  

 +12 V (+11.4 to  +12.6 Vdc)  ________  

 -12 V ( -11.4 to  -12.6 Vdc)  ________  

 -24 V ( -22.0 to  -25.2 Vdc)  ________  

5.  +5 V Ripple Vol tage  ≤15 mVp-p ________  

 +12 V Ripple Vol tage  ≤15 mVp-p ________  

 -12 V Ripple Vol tage  ≤15 mVp-p ________  

 -24 V Ripple Vol tage  ≤20 mVp-p ________  

(2)  100 MHz Clock  

5 .  100 MHz (99.995 to  100.005 MHz) ________  

7.  8 .091269 MHz (8.091243 to  8.09430 MHz) ________  

(3)  8 .25 GHz LO 

9.  103.125 MHz (103.1229 to  103.1271 MHz) ________  

10.  -10 Vdc ( -5  to  -15 Vdc)  ________  

12.  Frequency Counter  reading 8.25 GHz  (±100 kHz)  ________  

15.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ±250 kHz ________
  

(4)  RF Disp lay L imi ts  

4 .  9504 MHz (9503 to  9505 MHz) ________  

6.  9291 MHz (9290 to  9292 MHz) ________  

(5)  Marker  Osci l la tor  

12.  ≤18.0 MHz ________  

15.  ≥74 MHz  ________  

22.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ≥70 MHz ________  

25.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ≤20 MHz ________  
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STEP DATA RESULT 

(6)  IF Osci l la tor  

5 .  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   77 MHz ________ (√ )  

7 .  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ≤18 MHz ________  

9.  FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  readout   ≥74 MHz ________  

21.  -18.0 V  ________ (√ )  

22.  77.0 MHz  ________ (√ )  

23.  17.0 MHz  ________ (√ )  

24.  ≈-2 .0 V  ________ (√ )  

25.  77 MHz  ________ (√ )  

26.  Frequency Range  17.0 to  77.0 MHz ________ (√ )  

MIXER BALANCE ADJUSTMENT 

33.  Maximum 60 MHz s ignal  wi th  min imum spur ious s ignals  ________ (√ )  

SWEEP WIDTH 

42.  Carr ier  s tar ts  sweeping past  0  set t ing.  ________ (√ )  

44.  4  MHz sweep width ________ (√ )  

46.  2  MHz sweep width (1 .8 to  2 .2 MHz)  ________  

(7)  IF Generator  Power Ampl i f ier  

6 .  A l l  harmonics and spur ious s ignals  are ≥30 dB below  
30 MHz carr ier  ________ (√ )  

10.  30 MHz reference level   0  dBm (-0.2 to  +0.2 dBm) ________  

14.  R36023 adjusted to  Step 10 reference leve l  ________ (√ )  

18.  A l l  harmonics and spur ious s ignals  are ≥30 dB below  
60 MHz carr ier  ________  

22.  60 MHz reference level   0  dBm (-0.2 to  +0.2 dBm) ________  

26.  0  dBm (-2.5 to  +2.5 dBm) ________  

27.  30 MHz and 60 MHz s ignal  leve ls   0  dBm (-2.5 to  +2.5 dBm) ________ (√ )  

(8)  External  AM 

6.  30% modulat ion (28% to 32%) ________  

(9)  Levelers  

MAIN LEVELER 

5.  Computed X-Band Output  Power Level  (A)  

 RD-301A Output  Level  Set t ings (B)  ________  

 Waveguide Coupler  Value (C)  ________  

 Inser t ion Loss of  Bandpass F i l ter  and 3 dB Pads ________  

 B + C + D = A ________  

6.  X-Band Output  Power Level  upper  l imi t  (A + 2 dB)  ________  
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7.  X-Band Output  Power Level  lower  l imi t  (A -  2  dB)  ________  

8.  X-Band Output  Power Level  f rom 9295 to  9500 MHz stays  
between Step 6 and Step 7 l imi ts  ________ (√ )  

9  Midpoint  ampl i tude va lue ________  

12.  Midpoint  ampl i tude va lue = Step 5 X-Band Output  Power Level  ________ (√ )  

13.  X-Band Output  Power Level  f rom 9295 to  9500 MHz stays  
between Step 6 and Step 7 l imi ts  ________ (√ )  

CONTOUR LEVELER -  STORAGE SPECTRUM ANALYZER 

25.  -50,  00 set t ings  Trace A leve l  equals  Trace B leve l  (±1 dB) ________  

29.  -60,  10 set t ings  Trace A leve l  equals  Trace B leve l  (±1 dB) ________  

33.  -70,  20 set t ings  Trace A leve l  equals  Trace B leve l  (±1 dB) ________  

CONTOUR LEVELER -  NON-STORAGE SPECTRUM ANALYZER 

35.  RINGS 1 and CONTOUR/AM UP MOD set t ings have equal   
leve ls  (±1 dB) ________  

38.  CONTOUR/AM UP MOD set t ing leve l  is  10 dB above RINGS 1  
set t ing leve l  (9  to  11 dB)  ________  

40.  CONTOUR/AM UP MOD set t ing leve l  is  20 dB above RINGS 1  
set t ing leve l  (9  to  11 dB)  ________  

R1/R2 LEVELER -  STORAGE SPECTRUM ANALYZER 

52.  Trace A level  (R2)  is  6  dB below Trace B level  (R1)  (5  to  7 dB)  ________ (√ )  

R1/R2 LEVELER -  NON-STORAGE SPECTRUM ANALYZER 

56.  R2 pulse peaks are 6 dB below R1 pulse peaks (5 to  7 dB)  ________ (√ )  

(10)  In ternal  PRF 

5.  INTL PRF/AM Contro l  (41)  is  set  to  50 Hz ________ (√ )  

8 .  Sync pulse has 50% (47.5% to 52.5 %) duty  cyc le  ________  

10 FREQUENCY Hz/MHz Dig i ta l  Disp lay (1)  shows  
500 Hz (499 to  501 Hz)  ________  

12.  Sync pulse has 50% (47.5% to 52.5 %) duty  cyc le  ________  

13.  RD-301A passes INTL Modi f icat ion/PRF Counter  Ver i f icat ion  
Procedure (para 2-2-2F[3] )  ________ (√ )  

(11)  Pulse Width 

RANGE 1 

10.  50 ns (45 to  55 ns)  ________  

13.  500 ns (450 to  550 ns)  ________  

19.  500 μs (450 to  550 μs)  ________  

28.  2 .5 ms (2.0 to  3.0 ms)  ________  

RANGE 2 

34.  50 ns (45 to  55 ns)  ________  

37.  500 ns (450 to  550 ns)  ________  

43.  500 μs (450 to  550 μs)  ________  
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(12)  Range Delay 

8.  0 .6 μs (0.55 to  0.65 μs)  ________  

(13)  Power Meter  

6 .  Waveguide Coupler  va lue ________  

7.  2  kW Test  RF Level  (2-2-2,  Table 6)  ________  

 10 kW Test  RF Level  (2-2-2,  Table 6)  ________  

11.  PANEL Meter  (43)  shows 2 kW (1704 to  2296 W) ________  

13.  PANEL Meter  (43)  shows 10 kW (8.52 to  11.48 kW) ________  

15.  RD-301A passes Power Meter  Ver i f icat ion Procedure  
(para 2-2-2F[5] )  ________ (√ )  

(14)  Discr iminator  

ΔF OFFSET 

11.  CAL  PANEL Meter  (43)  ind icates 0.0 MHz of fset  ________ (√ )  

13.  Out  o f  CAL  PANEL Meter  (43)  ind icates 0.0 MHz of fset  ________ (√ )  

16.  Frequency Hz/MHz Dig i ta l  Disp lay (1)  ind icates  
9350.50 MHz ________ (√ )  

20.  Frequency Hz/MHz Dig i ta l  Disp lay (1)  ind icates  
9349.50 MHz (9349.25 to  9349.75 MHz) ________  

22.  Frequency Hz/MHz Dig i ta l  Disp lay (1)  ind icates  
9350.00 MHz (9349.75 to  9350.25 MHz) ________  

24.  Frequency Hz/MHz Dig i ta l  Disp lay (1)  ind icates  
9350.75 MHz (9350.50 to  9351.00 MHz) ________  

26.  Frequency Hz/MHz Dig i ta l  Disp lay (1)  ind icates  
9349.25 MHz (9349.00 to  9349.50 MHz) ________  

XMTR DSCRM .1V/MHz CONNECTOR 

33.  XMTR DSCRM .1V/MHz Connector  (12)  and XMTR DET  
Connector  (13)  pu lses are same level  ________ (√ )  

35.  XMTR DSCRM .1V/MHz Connector  (12)  pu lse leve l  is  50 mV  
above XMTR DET Connector  (13)  pu lse leve l  (45 to  55 mV) ________  

37.  XMTR DSCRM .1V/MHz Connector  (12)   pu lse leve l  is  50 mV  
be low XMTR DET Connector  (13)  pu lse leve l  (45 to  55 mV) ________  
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