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SAFETY FIRST: TO ALL OPERATIONS PERSONNEL 

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

WARNING: USING THIS EQUIPMENT IN A MANNER OTHER THAN SPECIFIED BY THE ACCOMPANYING 
DOCUMENTATION MAY IMPAIR THE SAFETY PROTECTION PROVIDED BY THE EQUIPMENT.  

CASE,  COVER OR PANEL REMOVAL 

Remov ing pro tec t i ve  covers ,  cas ings  or  pane ls  f rom th is  Tes t  Set  exposes  the operator  to  e lec t r i ca l  hazards  
that  can resu l t  in  e lec t r i ca l  shock  or  equ ipment  damage.   Do not  oeprate  th is  Tes t  Set  w i th  the case,  cover  
or  pane ls  removed.  

SAFETY IDENTIFICATION IN TECHNICAL MANUAL 

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

CAUTION:  THIS TERM IDENTIFIES CONDITIONS OR ACTIVIT IES THAT,  IF  IGNORED,  CAN RESULT IN 
EQUIPMENT OR PROPERTY DAMAGE (E .G. ,   F IRE) .  

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

SAFETY SYMBOLS IN MANUALS AND ON UNITS 

CAUTION:   Refer  to  accompany ing documents .   (Th is  symbol  re fers  to  spec i f i c  CAUTIONS represented on 
the un i t  and c lar i f ied  in  the tex t . )  

AC OR DC TERMINAL:   Termina l  that  may  supp ly  or  be supp l ied wi th  ac  or  dc  vo l tage.  

DC TERMINAL:   Termina l  that  may  supp ly  or  be supp l ied wi th  dc  vo l tage.  

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

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

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

EQUIPMENT GROUNDING PRECAUTION 

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

USE OF PROBES 

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

POWER CORDS 

Avoid  us ing power  cords  which are  f rayed,  broken or  expose bare wi r ing  when operat ing th is  equ ipment .  

USE RECOMMENDED FUSES ONLY 

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

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

This  manual  conta ins the in format ion necessary to  insta l l ,  operate and evaluate the RD-301A Test  
Set .  

I t  is  s t rongly  recommended that  personnel  be thoroughly  fami l iar  wi th  the contents  of  th is  manual  
before at tempt ing to  operate th is  equipment .  

In  th is  manual ,  the RD-301A Radar  Test  Set  is  a lso referred to  as Test  Set ,  RD-301A or  RD-301A 
Test  Set .  

ORGANIZATION 

This  manual  is  d iv ided in to  the fo l lowing Chapters  and Sect ions:  

CHAPTER 1 -  OPERATION 

Sect ion 1 -  DESCRIPTION (descr ip t ion of  the RD-301A) 

Sect ion 2 -  OPERATION ( insta l la t ion;  cont ro ls ,  connectors  and ind icators ;  per formance 
evaluat ion;  and genera l  operat ing procedures)  

Sect ion 3 -  SPECIFICATIONS 

Sect ion 4 -  SHIPPING 

Sect ion 5 -  STORAGE 
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SECTION 1 - DESCRIPTION 

1. GENERAL DESCRIPTION AND CAPABILITIES

1.1 GENERAL 

The RD-301A Radar  Test  Set  is  a  prec is ion 
s imulator  des igned for  test ing a i rcraf t  weather  
radar  and narrow pulse mar ine radar  systems.   
The so l id-s tate,  fu l ly  in tegrated Test  Set  
prov ides the means of  complete ly  test ing 
rout ine radar  funct ions.   The RD-301A a lso 
sat is f ies s imulat ion requi rements for  new 
generat ion non-coherent  radar  systems.   Al l  
RF tests  and measurements are accompl ished 
by connect ing the RD-301A to the Uni t  Under  
Test  (UUT) wi th  the use of  the suppl ied 
Ser ia l ized Coaxia l  Cable,  Waveguide Coupler  
and Waveguide Terminat ion (Dummy Load) .   
An opt ional  10 dB At tenuator  is  inc luded (when 
ordered)  for  radars wi th  output  power leve ls  
between 12 and 120 kW. 

1.2 FUNCTIONAL CAPABILITIES 

The RD-301A incorporates the fo l lowing 
features and capabi l i t ies :  

 Automat ica l ly  acqui res,  t racks and prov ides 
a d ig i ta l  readout  o f  the radar  t ransmi t ter  
f requency.  

 Prov ides in ternal  ampl i tude modulat ion or  
accepts  external  ampl i tude modulat ion for  
s imulat ing target  sc in t i l la t ion for  turbu lence 
detect ion radars.  

 Responds to  radar  t ransmi t ter  pu lse widths 
of  50 ns to  30 μs over  a  f requency f rom 
9295 to  9500 MHz.  

 Measures radar  t ransmi t ter  peak pulse 
power.  

 Disp lays Ef fect ive (EFF) Peak Power,  
quant i ta t ive ly  showing the ef fects  o f  phase 
modulat ion and f requency pu l l ing in  the 
magnetron.  

 Prov ides for  accurate Automat ic  Frequency 
Contro l  (AFC) center ing a l ignment  on the 
radar  receiver  ( rep lac ing the requi rement  
for  an "echo box") .  

 Tests  radar  UUT sensi t iv i ty  to  determine 
Min imum Discernable Signal  (MDS).  

 

 Prov ides an addi t ional  0  to  20 dB 
ampl i tude boost  above se lected output  
leve l  for  check ing radar  contour  threshold 
c i rcu i ts ,  rece iver  co lor  and in tens i ty  
response.  

 Prov ides IF sweep generator  f rom 20 to   
70 MHz and marker  generator  for  IF and 
AFC test ing.  

The RD-301A prov ides var ious forms of  the 
UUT t ransmi t ter  s ignal  for  comprehensive 
radar  maintenance and test ing.   S ignals  are at  
the fo l lowing connectors :  

 ANLYZER RF X-BAND XMTR Connector  for  
v iewing the radar  s ignal  on a spect rum 
analyzer .  

 XMTR DET Connector  for  v iewing radar  
t ransmi t ter  pu lse shape on osc i l loscope.  

 XMTR DSCRM .1V/MHz Connector  for  
v iewing radar  pu lse spect ra l  character is t ics  
on an osc i l loscope.   Pulse f requency 
changes are shown as ampl i tude sh i f ts  on 
the osc i l loscope.  

 XMTR HET MON Connector  for  
osc i l loscope d isp lay of  f requency and 
durat ion of  modes,  ident i fy ing locat ion and 
magni tude of  phase pul l ing wi th in  the 
magnetron pulse.  
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SECTION 2 - OPERATION 

1. INSTALLATION 

1.1 CONTROLS, CONNECTORS AND 
INDICATORS 

RD-301A contro ls ,  connectors  and ind icators  
are spec i f ied wi th  i tem numbers.   The locat ion 
accord ing to  i tem number of  each contro l ,  
connector  and ind icator  is  shown in  1-2-2,   
F igure 1.  

1.2 SAFETY PRECAUTIONS 

Lis ted are severa l  impor tant  safety  precaut ions 
which must  be observed dur ing insta l la t ion and 
operat ion.   Aerof lex assumes no l iab i l i ty  for  
fa i lure to  comply wi th  any safety  precaut ion 
out l ined in  th is  manual .  

1.2.1 Complying with Instruct ions 

Operat ing personnel  should not  a t tempt  to  
insta l l  or  operate the RD-301A wi thout  reading 
and comply ing wi th  a l l  ins t ruct ions conta ined 
in  th is  manual .   A l l  procedures must  be 
per formed in  exact  sequence and manner  
descr ibed.  

1.2.1 Grounding Equipment and Power 
Cord 

WARNING: ALL EQUIPMENT CHASSIS 
CABINETS MUST BE 
CONNECTED TO AN 
ELECTRICAL GROUND TO 
MINIMIZE SHOCK HAZARD. 

WARNING: DUE TO POTENTIAL SAFETY 
HAZARDS, USE OF THREE-
PRONG TO TWO-PRONG 
ADAPTOR PLUG IS NOT 
RECOMMENDED. 

The ac power cable inc luded wi th  the Test  Set  
is  equipped wi th  a s tandard three-prong power 
cable which must  be connected to  a  proper ly  
grounded three-prong receptac le.   I t  is  the 
customer 's  responsib i l i ty  to :  

 Have a qual i f ied e lect r ic ian check wal l  
receptac le(s)  for  proper  grounding.  

 Replace any s tandard two-prong wal l  
receptac le(s)  wi th  proper ly  grounded three-
prong receptac le(s) .  

1.2.3 Operat ing Safety 

Due to  presence of  potent ia l ly  le tha l  vo l tages 
wi th in  the RD-301A,  operat ing personnel  must  
not  remove top or  bot tom covers at  any t ime.  

1.2.4 CAUTION and WARNING Labels 

Extreme care should be exerc ised when 
per forming operat ions preceded by a CAUTION 
or  WARNING Label .   CAUTION labels  appear  
where poss ib i l i ty  o f  damage to  equipment  
ex is ts .   WARNING labels  denote condi t ions 
where bodi ly  in jury  or  death may resul t .  
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1.3 POWER REQUIREMENTS 

The RD-301A Radar  Test  Set  requi res 
cont inuous ac power to  operate.   The in ternal  
power  supply  operates over  a  vo l tage range of  
103 to  253 VAC.  No in ternal  wi r ing or  
swi tch ing changes are requi red pr ior  to  
apply ing ac power to  the RD-301A.   
Instantaneous surge current  on power-up is  
<50 A.   Input  current  var ies to  mainta in  
constant  power over  the input  vo l tage range 
(≤150 W).  

For  proper  c i rcu i t  protect ion,  the RD-301A 
requi res a FUSE (51)  wi th  correct  fuse rat ing.   
Recommended fuse rat ings accord ing to  input  
vo l tage are l is ted in  1-2-1,  Table 1.  

 

INPUT 
VOLTAGE 

FUSE RATING AEROFLEX 
PART NO 

103 to  132 
VAC 

2.0 A,  250 V 
Fast  B lo 

5106-0000-017 

132 to  253 
VAC 

1.0 A,  250 V 
Fast  B lo 

5106-4501-000 

Recommended Fuse Rat ings 
Table 1 

1.4 POWER-UP PROCEDURE 

CAUTION: AVOID RESTRICTION OF AIR 
FLOW THROUGH VENT HOLES 
IN SIDE PANELS AND ACROSS 
POWER SUPPLY HEAT SINK ON 
REAR PANEL WHEN 
INSTALLING RD-301A.  

STEP PROCEDURE 

1.  Set  RD-301A in to operat ing pos i t ion.  

2 .  Connect  ac power cable f rom AC INPUT 
Connector  (50)  to  power source.  

3 .  Press LINE Swi tch (30)  ON  and ver i fy  
Frequency Hz/MHz Dig i ta l  Disp lay (1)  
i l luminates.  

1.5 RACK-MOUNT INSTALLATION 

The RD-301A is  insta l led in  bench- top or  rack-
mount  fashion.   A l l  Aerof lex test  sets  are 
sh ipped f rom the factory  wi th  p last ic  feet  
insta l led for  bench- top insta l la t ion.   
Convers ion f rom bench- top to  rack-mount  
insta l la t ion requi res a Rack-Mount  K i t   
(7001-7636-800) .   One k i t  per  un i t  is  requi red 
for  insta l la t ion.   K i ts  are ordered f rom the 
factory .  
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2. CONTROLS, CONNECTORS AND INDICATORS 
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RD-301A Front  and Rear  Panels  
F igure 1 
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1 .  FREQUENCY Hz/MHz Dig i ta l  Disp lay 
2.  PRF/RF Swi tch 
3.  CONTOUR/R2/INTL AM dB BOOST/ 

ATTEN Contro l  
4 .  OUTPUT LEVEL FINE dBm Contro l   
5 .  IF HI  Ind icator  
6 .  RF Ind icator  
7 .  RF -10 dB Ind icator  
8 .  IF LO Ind icator  
9.  OUTPUT LEVEL COARSE dBm Contro l  

10.  MNL FREQ Contro ls  
11.  XMTR HET MON Connector  (J49028)  
12.  XMTR DSCRM .1V/MHz Connector  

(J49027)  
13.  XMTR DET Connector  (J49026)  
14.  IF OUT Ind icator  
15.  IF OUT Connector  (J49025)  
16.  RF/ IF MODE Pushbut ton Swi tches 
17.  X-BAND SIGNAL Indicator  
18.  X-BAND I /O Connector  (J49016)  
19.  MKR FREQ Contro l  
20.  IF SCP SWP Connector  (J49012)  
21.  DISPLAY MKR Swi tch  
22.  EXT TRIG Connector  (J49024)  
23.  INTL AM Swi tch 
24.  DLYD SYNC Connector  (J49023)  
25.  INTL AM Indicator  
26.  SYNC Connector  (J49022)  
27.  TEST RF 1045-1250 MHz Connector  

(J49021)  
28.  TEST VIDEO Connector  (J49020)  
29.  MODULATION MODE Pushbut ton 

Swi tches 
 

 
30.  L INE Swi tch 
31.  PULSE WIDTH μS Contro l  (RANGE 2)  
32.  PULSE WIDTH μS Contro l  (RANGE 1)  
33.  SWEEP WIDTH MHz Contro l  
34.  PULSE WIDTH MULTIPLIER Contro l  

(RANGE 1)  
35.  PULSE WIDTH MULTIPLIER Contro l  

(RANGE 2)   
36.  μS/NM Switch 
37.  RANGE 1 DELAY Thumbwheels  
38.  RANGE 2 DELAY Thumbwheels  
39.  RANGE SEL Swi tch 
40.  CONTOUR/AM UP MOD Ind icator  
41.  INTL PRF/AM Contro l  
42.  X1/X10 INTL PRF/AM Swi tch 
43.  PANEL Meter  
44.  TRACK Indicator  
45.  PANEL METER ZERO Contro l   
46.  EFF READY Indicator  
47.  METER SELECT Swi tch 
48.  ΔF OFFSET/EFF PEAKING Contro l  
49.  OFFSET Indicator  
50.  AC INPUT Connector  (49008)  
51.  FUSE 
52.  VCO L-BAND OUTPUT Connector  

(J49004)  
53.  AM EXT INPUT Connector  (J49005)  
54.  AUX X-BAND OUTPUT Connector  

(J49002)  
55.  FM EXT INPUT Connector  (J49006)  
56.  ANALYZER RF X-BAND XMTR 

Connector  (J49003)  
57.  ANALYZER RF X-BAND XMTR 

Connector  (J49003) 
 

 

 

RD-301A Front  and Rear  Panels  
F igure 1 (cont)
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2.1 RD-301A FRONT PANEL 

 

FREQUENCY 
TYPE 

MODE DISPLAY 

PRF RF TRACK/RF TRACK -10 dB UUT Transmi t ter  PRF 

PRF INTL RD-301A Internal  Osci l la tor  PRF 
( In ternal  AM f requency i f  On)  

PRF EXT (+) ,  EXT ( - )  External  Tr igger  Signal  PRF 

RF IF LO/ IF HI  IF Signal  Generator  Frequency 

RF IF LO/IF HI  DISPLAY MKR 
Swi tch (21)  pressed 

IF Marker  Frequency 

RF RF TRACK/RF TRACK -10 dB RF Signal  Generator /UUT 
Transmi t ter  Frequency 

RF RF MNL/RF MNL -10 dB RF Signal  Generator  Frequency 

FREQUENCY Hz/MHz Dig i ta l  Disp lay Contro l  
Table 2 

1.  FREQUENCY HZ/MHZ DIGITAL DISPLAY 

Displays PRF (Hz) ,  IF (MHz) or  RF (MHz) as 
se lected wi th  PRF/RF Swi tch and RF/ IF MODE 
Pushbut ton Swi tches.   Marker  f requency (MHz) 
is  d isp layed when DISPLAY MKR Swi tch is  
pressed.   Refer  to  1-2-2,  Table 2.  

2.  PRF/RF SWITCH 

Toggle swi tch se lects  type of  f requency shown 
on FREQUENCY Hz/MHz Dig i ta l  Disp lay.   
Refer  to  1-2-2,  Table 2.  

3.  CONTOUR/R2/INTL AM DB 
BOOST/ATTEN CONTROL 

Boosts  or  a t tenuates output  leve l  set  wi th  
OUTPUT LEVEL COARSE dBm Contro l  and 
OUTPUT LEVEL FINE dBm Contro l .   Inner  knob 
contro ls  leve l  in  1  dB steps (0-9) .   Outer  knob 
contro ls  leve l  in  10 dB steps (0-50) .   Select ion 
appears in  smal l  v iewing window at  top center  
o f  cont ro l .  

Boost  is  act ivated when RANGE SEL Swi tch is  
in  CONTOUR/AM MOD UP posi t ion and appl ies 
to  output  leve ls  f rom -127 to  -75 dBm.  
CONTOUR/R2/INTL AM dB BOOST/ATTEN 
Contro l  boosts  contour  or  in ternal  AM level  
f rom 0 to  20 dB above se lected output  leve l .  

NOTE:  Select ing >20 dB boost  produces 
min imal  or  no addi t ional  leve l  
increase>20 dB.  

 

At tenuat ion is  act ivated when RANGE SEL 
Swi tch is  in  any R2 pos i t ion (R2 ON; R2 ALT or  
R1,  R2 AUTO) or  RINGS 1 through 5 wi th  
in ternal  AM act ivated.   Range 2 rep ly  or  
in ternal  AM is  at tenuated f rom 0 to  -59 dB 
referenced to  Range 1 rep ly  leve l  set  wi th  
OUTPUT LEVEL COARSE dBm Contro l  and 
OUTPUT LEVEL FINE dBm Contro l .  

4.  OUTPUT LEVEL FINE DBM CONTROL 

Decreases RF or  IF output  leve l  in  1  dB steps 
referenced to leve l  set  wi th  OUTPUT LEVEL 
COARSE dBm Contro l .   Range is  f rom 0 to   
-10 dB.  

5.  IF HI  INDICATOR 

Green LED i l luminates when IF HI  is  se lected 
wi th  RF/ IF MODE Pushbut ton Swi tches.   Green 
ind icates co lor  o f  sca le used on OUTPUT 
LEVEL COARSE dBm Contro l .  
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6.  RF INDICATOR 

Red LED i l luminates when RF TRACK or  RF 
MNL is  se lected wi th  RF/ IF MODE Pushbut ton 
Swi tches.   Red ind icates co lor  o f  sca le used 
on OUTPUT LEVEL COARSE dBm Contro l .  

7.  RF -10 DB INDICATOR 

Red LED i l luminates when RF TRACK -10 dB 
or  RF MNL -10 dB is  se lected wi th  RF/ IF MODE 
Pushbut ton Swi tches.   Red ind icates co lor  o f  
sca le used on OUTPUT LEVEL COARSE dBm 
Contro l .  

8.  IF LO INDICATOR 

Red LED i l luminates when IF LO is  se lected 
wi th  RF/ IF MODE Pushbut ton Swi tches.   Red 
ind icates co lor  o f  sca le used on OUTPUT 
LEVEL COARSE dBm Contro l .  

9.  OUTPUT LEVEL COARSE DBM CONTROL 

Var ies RF or  IF output  leve l  in  10 dB 
increments.   Red and green scales on cont ro l  
knob are used accord ing to  mode se lected wi th  
RF/ IF MODE Pushbut ton Swi tches.   Each mode 
is  ind icated wi th  an index mark and red or  
green LED.  RF output  leve l  is  ca l ibrated to   
-127 dBm us ing the red scale.  

10.  MNL FREQ CONTROLS 

Sets s ignal  generator  f requency for  RF MNL,  
RF MNL -10 dB,  IF LO or  IF HI  mode se lected 
wi th  RF/ IF MODE Pushbut ton Swi tches.   
Coarse adjust  (outer  knob)  and f ine adjust  
( inner  knob)  set  f requency shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay.  

11.  XMTR HET MON CONNECTOR (J49028)  

Provides output  for  d isp lay ing radar  t ransmi t ter  
pu lse f requency character is t ics  on external  
osc i l loscope.   BNC connector  requi res 50 Ω  
load for  operat ion.  

12.  XMTR DSCRM .1V/MHZ CONNECTOR 
(J49027)  

Provides output  for  d isp lay ing radar  t ransmi t ter  
f requency versus t ime character is t ics  on 
external  osc i l loscope.   BNC connector  requi res 
50 Ω  load for  an output  ca l ibrated at   
0 .1  V/MHz.   System reference pulse,  5  μs 
wide,  occurs approx imate ly  15 μs af ter  
t ransmi t ter  pu lse.   Reference vo l tage 
corresponds to  f requency shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay.  

13.  XMTR DET CONNECTOR (J49026)  

Provides output  for  d isp lay ing radar  t ransmi t ter  
pu lse shape character is t ics  on external  
osc i l loscope.   BNC connector  requi res 50 Ω  
load to  preserve pulse f ide l i ty .  

14.  IF OUT INDICATOR 

Red LED i l luminates when IF LO or  IF HI  is  
se lected wi th  RF/ IF MODE Pushbut ton 
Swi tches and ind icates IF output  is  ava i lab le  
at  IF OUT Connector .  

15.  IF OUT CONNECTOR (J49025)  

Provides IF s ignal  generator  output .   S ignal  
leve l  is  set  wi th  OUTPUT LEVEL FINE dBm 
Contro l  and OUTPUT LEVEL COARSE dBm 
Contro l .   BNC connector  requi res 50 Ω  load for  
operat ion.  

16.  RF/ IF MODE PUSHBUTTON SWITCHES 

Selects  one of  the fo l lowing RF or  IF operat ing 
modes:  

 RF TRACK 

 RF s ignal  generator  acqui res and t racks 
f requency of  UUT t ransmi t ter  s ignal  
received through X-BAND I /O Connector .   
RF Ind icator  and X-BAND SIGNAL Indicator  
i l luminate when RF TRACK mode is  
se lected.  

 RF TRACK -10 dB 
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 Used wi th  external  10 dB coaxia l  
a t tenuator  inser ted at  Waveguide Coupler  
to  prov ide for  UUT t ransmi t ters  wi th   
>12 kW (up to  120 kW) peak power out -put .   
RF s ignal  generator  acqui res and t racks 
f requency of  UUT t ransmi t ter  s ignal  
received through X-BAND I /O Connector .   
RF -10 dB Indicator  and X-BAND SIGNAL 
Ind icator  i l luminate when RF TRACK -10 dB 
mode is  se lected.  

NOTE:  Transmi t t ing rep l ies f rom the RD-
301A whi le  the UUT t ransmi t ter  is  
operat ing dur ing TRACK 
operat ions may cause t rack ing 
inaccurac ies at  h igh generator  
leve ls  (>-75 dBm).   To avoid 
poss ib le  t rack ing error ,  the range 
delay is  set  greater  than the UUT 
t ransmi t ter  pu lse width.  

 RF MNL 

RF s ignal  generator  f requency is  set  f rom 
9.295 to  9.500 GHz wi th  MNL FREQ 
Contro ls .   Output  is  ca l ibrated at  R/T uni t  
wi th  Ser ia l ized Coaxia l  Cable and 
Waveguide Coupler .   RF Ind icator  and  
X-BAND SIGNAL Ind icator  i l luminate when 
RF MNL mode is  se lected.  

 RF MNL -10 dB 

Used wi th  external  10 dB At tenuator  
inser ted at  Waveguide Coupler  to  prov ide 
for  UUT t ransmi t ters  wi th  >12 kW (up to  
120 kW) peak power output .   RF s ignal  
generator  f requency is  set  f rom 9.295 to  
9.500 GHz wi th  MNL FREQ Contro ls .    
X-BAND SIGNAL Indicator  and RF -10 dB 
Ind icator  i l luminate when RF MNL -10 dB 
mode is  se lected.  

 IF  LO 

Act ivates IF s ignal  generator  in  low power 
range f rom -132 to  -20 dBm as se lected 
wi th  OUTPUT LEVEL FINE dBm Contro l  and 
OUTPUT LEVEL COARSE dBm Contro l .   
MNL FREQ Contro ls  vary IF f requency f rom 
20 to  70 MHz.   IF  LO Ind icator  and IF OUT 
Ind icator  i l luminate when IF LO mode is  
se lected.  

 IF HI  

Act ivates IF s ignal  generator  in  h igh power 
range f rom -92 to  +20 dBm as se lected wi th  
OUTPUT LEVEL FINE dBm Contro l  and 
OUTPUT LEVEL COARSE dBm Contro l .   
MNL FREQ Contro ls  vary IF f requency f rom 
20 to  70 MHz.   IF  HI  Ind icator  and IF OUT 
Ind icator  i l luminate when IF HI  mode is  
se lected.  

17.  X-BAND SIGNAL INDICATOR 

Red LED i l luminates when RF TRACK, RF 
TRACK -10 dB,  RF MNL or  RF MNL -10 dB is  
se lected wi th  RF/ IF MODE Pushbut ton 
Swi tches and ind icates RF output  is  ava i lab le  
at  the X-BAND I /O Connector .  

18.  X-BAND I /O CONNECTOR (J49016) 

N connector  couples RD-301A to UUT through 
antenna waveguide.   Output  is  ca l ibrated at  
R/T uni t  us ing Ser ia l ized Coaxia l  Cable and 
Waveguide Coupler  furn ished wi th  Test  Set .   
Output  leve l  is  set  us ing the OUTPUT LEVEL 
COARSE dBm Contro l ,  OUTPUT LEVEL FINE 
dBm Contro l  and ( i f  appl icable)  
CONTOUR/R2/INTL AM dB BOOST/ATTEN 
Contro l .  

CAUTION: MAXIMUM INPUT LEVEL 
CANNOT EXCEED 120 W.  

19.  MKR FREQ CONTROL 

Adjusts  IF marker  f requency when DISPLAY 
MKR Swi tch is  pressed.  

20.  IF SCP SWP CONNECTOR (J49012)  

BNC connector  prov ides an approx imate  
5  VP-P,  100 Hz ramp output  for  hor izonta l  dr ive 
to  external  osc i l loscope dur ing IF sweep tests .  

21.  DISPLAY MKR SWITCH 

Momentary  contact  swi tch adds marker  s ignal  
(approx imate ly  -20 dBc)  to  IF output ,  when 
pressed.   Marker  f requency is  set  wi th  MKR 
FREQ Contro l  and shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay.  

22.  EXT TRIG CONNECTOR (J49024)  

BNC connector  used to  apply  external  t r igger  
when EXT (+)  or  EXT ( - )  is  se lected wi th  
MODULATION MODE Pushbut ton Swi tches.   
Tr igger  input  requi res 2 to  25 V peak pulse or  
s ine wave to  in i t ia te  range delay.  
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23.  INTL AM SWITCH 

INTL AM (On)/OFF toggle swi tch adds 50% AM 
(square wave)  to  rep ly  pu lse out -put .   
Frequency is  set  wi th  INTL PRF/AM Contro l  
and X1/X10 INTL PRF/AM Swi tch.   Ampl i tude 
is  set  wi th  CONTOUR/R2/ INTL AM 
BOOST/ATTEN Contro l  and is  re la t ive to  
output  leve l  set  wi th  OUTPUT LEVEL FINE 
dBm Contro l  and OUTPUT LEVEL COARSE 
dBm Contro l .  

24.  DLYD SYNC CONNECTOR (J49023)  

BNC connector  prov ides de layed synchronous 
pulse output  to  external  osc i l loscope.   Leading 
edge of  pos i t ive pu lse is  co inc ident  wi th  
leading edge of  rep ly  pu lse.  

25.  INTL AM INDICATOR 

Red LED i l luminates when in ternal  AM is  
act ivated wi th  INTL AM Swi tch.  

26.  SYNC CONNECTOR (J49022)  

BNC connector  prov ides synchronous pulse 
output  to  external  osc i l loscope.   Leading edge 
of  pos i t ive pu lse is  co inc ident  wi th  s tar t  o f  
each range delay.  

27.  TEST RF 1045-1250 MHZ CONNECTOR 
(J49021)  

BNC connector ,  prov id ing 50 Ω  load,  rece ives 
L-Band test  s ignals  for  ca l ibrat ion and 
ver i f icat ion of  t rack ing c i rcu i ts .  

28.  TEST VIDEO CONNECTOR (J49020)  

BNC connector ,  prov id ing 50 Ω  load,  rece ives 
external  pu lse s ignals  and is  used wi th  TEST 
RF 1045-1250 MHz Connector  for  ca l ibrat ion 
and ver i f icat ion.  

29.  MODULATION MODE PUSHBUTTON 
SWITCHES  

Selects  range delay t r igger  source or  enables 
cont inuous wave output .   Selectab le modes are 
as fo l lows:  

 TRACK 

Star ts  range delay co inc ident  wi th  leading 
edge of  UUT t ransmi t ter  pu lse at  50% 
ampl i tude point .  

 INTL 

Star ts  range delay wi th  every leading edge 
of  pu lses generated by in ternal  PRF 
osc i l la tor .   Tr igger ing rate is  set  wi th  INTL 
PRF/AM Contro l .  

 CW 

Selects  cont inuous wave RF output  a t   
X-BAND I /O Connector  or  cont inuous wave 
IF output  a t  IF OUT Connector  accord ing to  
RF/ IF MODE Pushbut ton Swi tches.  

 EXT (+)  

Star ts  range delay when t r iggered wi th  
r is ing edge of  a  2 to  25 V peak pulse or  
pos i t ive ha l f  o f  s ine wave input  appl ied to  
EXT TRIG Connector .  

 EXT (- )  

Star ts  range delay when t r iggered wi th  
fa l l ing edge of  a  2 to  25 V peak pulse or  
negat ive ha l f  o f  s ine wave input  appl ied to  
EXT TRIG Connector .  

30.  LINE SWITCH 

Appl ies power to  RD-301A.  

31.  PULSE WIDTH μS CONTROL (RANGE 2)  

Adjusts  Range 2 rep ly  pu lse width f rom 0.05 to  
500 μs,  depending on PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 2)  set t ing.   
PULSE WIDTH μS Contro l  (RANGE 2)  set t ing 
is  var iab le f rom 0.5 to  5 μs and is  mul t ip l ied by 
the PULSE WIDTH MULTIPLIER Contro l  
(RANGE 2)  set t ing to  obta in  the Range 2 rep ly  
pu lse width.  

32.  PULSE WIDTH μS CONTROL (RANGE 1)  

Adjusts  pu lse width f rom 0.05 μs to  2.5 ms,  
depending on PULSE WIDTH MULTIPLIER 
Contro l  (RANGE 1)  set t ing.   PULSE WIDTH μS 
Contro l  (RANGE 1)  set t ing is  var iab le f rom 0.5 
to  5 μs and is  mul t ip l ied by the PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 1)  set t ing to  
obta in  the pu lse width.   Range 1 rep ly  width is  
set  in  RF operat ing modes or  IF pu lse width is  
set  in  IF operat ing modes accord ing to  RF/ IF 
MODE Pushbut ton Swi tches.  
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33.  SWEEP WIDTH MHZ CONTROL 

Sets sweep width ( in  MHz)  of  IF  s ignal  
generator  output .   Sweep width is  set  f rom  
0 to  4 MHz.   Sweep rate is  100 Hz.   Contro l  
has detent  OFF posi t ion.  

34.  PULSE WIDTH MULTIPLIER CONTROL 
(RANGE 1)  

Selects  mul t ip l ier  ( .1 ,  1 ,  10,  100 or  500)  used 
wi th  PULSE WIDTH μS Contro l  (RANGE 1)  
set t ing.   The PULSE WIDTH MULTIPLIER 
Contro l  (RANGE 1)  set t ing mul t ip l ied by the 
PULSE WIDTH μS Contro l  (RANGE 1)  set t ing 
obta ins Range 1 rep ly  or  IF pu lse width.  

35.  PULSE WIDTH MULTIPLIER CONTROL 
(RANGE 2)   

Selects  mul t ip l ier  ( .1 ,  1 ,  10 or  100)  used wi th  
PULSE WIDTH μS Contro l  (RANGE 2)  set t ing.   
The PULSE WIDTH MULTIPLIER Contro l  
(RANGE 2)  set t ing mul t ip l ied by the PULSE 
WIDTH μS Contro l  (RANGE 2)  set t ing obta ins 
Range 2 rep ly  pu lse width.  

36.  μS /NM SWITCH 

Selects  un i t  o f  measurement  (microseconds 
[μS] or  naut ica l  mi les [NM])  for  both Range 1 
and Range 2 s imulated rep ly  de lays.  

37.  RANGE 1 DELAY THUMBWHEELS 

Sets de lay for  Range 1 s imulated rep ly .   Delay 
is  set  f rom 0.1 to  999.9 in  microseconds or  
naut ica l  mi les depending on pos i t ion of  μS/NM 
Swi tch.   A res idual  t ime delay (nominal ly   
0 .1  μs)  is  added to  the delay set  by RANGE 1 
DELAY Thumbwheels .   The source se lected by 
the MODULATION MODE Pushbut ton Swi tches 
t r iggers the delay.  

38.  RANGE 2 DELAY THUMBWHEELS 

Sets de lay for  Range 2 s imulated rep ly .   Delay 
is  set  f rom 0.2 to  999.9 in  microseconds or  
naut ica l  mi les depending on pos i t ion of  μS/NM 
Swi tch.   A res idual  t ime delay (nominal ly   
0 .4  μs)  is  added to  the delay set  by RANGE 2 
DELAY Thumbwheels .   The source se lected by 
the MODULATION MODE Pushbut ton Swi tches 
t r iggers the delay.  

39.  RANGE SEL SWITCH 

Prov ides s imulated rep ly  var ia t ions.   Nine 
pos i t ion ro tary  swi tch se lects  boost ,  se lects  
number of  Range 1 rep ly  r ings (1-5)  or  
act ivates Range 2 rep ly .  

 CONTOUR/AM UP MOD 

Prov ides se lectab le 0 to  20 dB boost  above 
leve l  set  wi th  OUTPUT LEVEL FINE dBm 
Contro l  and OUTPUT LEVEL COARSE dBm 
Contro l .   Boost  is  set  us ing 
CONTOUR/R2/INTL AM dB BOOST/ATTEN 
Contro l  and only  appl ies when in i t ia l  output  
leve ls  are f rom -75 to  -127 dBm.  Range 1 
rep ly  is  boosted when INTL AM Swi tch is  
OFF.   In ternal  AM is  boosted when INTL 
AM Swi tch is  set  to  INTL AM. 

 RINGS 1 through 5 

Selects  number  of  equal ly  spaced 
s imulated Range 1 rep l ies t ransmi t ted by 
the RD-301A.   RANGE 1 DELAY 
Thumbwheels  set  Ring 1 de lay and 
d is tance between a l l  succeeding r ings 
(equid is tant ) .   Min imum range for  Rings  
2  through 5 is  0 .3 μs or  0 .3 nmi .  

 R2 ON 

Act ivates Range 2 rep ly  in  addi t ion to  
Range 1 rep ly .   Range 1 output  leve l  is  set  
wi th  OUTPUT LEVEL FINE dBm Contro l  and 
OUTPUT LEVEL COARSE dBm Contro l .   
Range 2 output  leve l  is  a t tenuated f rom 
Range 1 output  leve l  wi th  
CONTOUR/R2/INTL AM dB BOOST/ATTEN 
Contro l .   Range 2 delay is  set  wi th  RANGE 
2 DELAY Thumbwheels .  

 R2 ALT 

Act ivates Range 1 rep ly  wi th  every t r igger  
as  se lected wi th  MODULATION MODE 
Pushbut ton Swi tches and Range 2 rep ly  
every other  t r igger .   Range 2 output  leve l  
is  a t tenuated f rom Range 1 output  leve l  
wi th  CONTOUR/R2/INTL AM dB 
BOOST/ATTEN Contro l .  



     
OPERATION MANUAL 
RD-301A  

1-2-2 
Page 8 

Feb 1/07 

 R1/R2 AUTO 

Automat ica l ly  se lects  Range 1 or  Range 2 
rep ly  depending on width of  UUT 
t ransmi t ter  pu lse.   Only  Range 1 rep ly  
responds when UUT t ransmi t ter  pu lse width 
is  <0.4 μs.   Only  Range 2 rep ly  responds 
when UUT t ransmi t ter  pu lse width is   
>0.4 μs.  

NOTE:  I f  Range 1 delay set  by RANGE 1 
DELAY Thumbwheels  is  <0.4 μs,  
Range 1 rep ly  a lways responds.   I f  
Range 2 de lay set  by RANGE 2 
DELAY Thumbwheels  is  <0.4 μs,  
Range 2 rep ly  never  responds.  

NOTE:  The factory  ca l ibrated threshold 
set t ing is  0 .4 μs.   The threshold 
set t ing is  ad justab le f rom 0.2 to   
1 .0 μs.   Refer  to  the RD-301A 
Maintenance Manual  for  
ad justment  procedures.  

40.  CONTOUR/AM UP MOD INDICATOR 

Red LED i l luminates when CONTOUR/AM UP 
posi t ion is  se lected wi th  RANGE SEL Swi tch.  

41.  INTL PRF/AM CONTROL 

Used wi th X1/X10 INTL PRF/AM Swi tch to  
regulate the RD-301A in ternal  osc i l la tor  
f requency ( In ternal  PRF and/or  AM f requency) .   
INTL PRF/AM Contro l  sets  in ternal  AM 
f requency when INTL AM Swi tch is  set  to  INTL 
AM.  INTL PRF/AM Contro l  sets  in ternal  PRF 
when INTL is  se lected wi th  MODULATION 
MODE Pushbut ton Swi tches.   INTL PRF/AM 
Contro l  sets  both in ternal  PRF and AM 
f requency when INTL AM Swi tch is  set  to  INTL 
AM and INTL is  se lected wi th  MODULATION 
MODE Pushbut ton Swi tches.   Frequency is  
ad justable f rom 50 to  500 Hz or  500 to   
5000 Hz,  depending on X1/X10 INTL PRF/AM 
Swi tch pos i t ion.  

42.  X1/X10 INTL PRF/AM SWITCH 

Selects  mul t ip l ier  (X1 or  X10)  used wi th  INTL 
PRF/AM Contro l  set t ing.   The INTL PRF/AM 
Contro l  set t ing mul t ip l ied by 1 or  10 as 
se lected wi th  the X1/X10 INTL PRF/AM Swi tch 
prov ides the RD-301A in ternal  osc i l la tor  
f requency.  

43.  PANEL METER 

Ind icates ef fect ive peak power of  UUT 
t ransmi t ter ,  peak power of  UUT t ransmi t ter  or  
f requency of fset  between UUT t ransmi t ter  and 
RD-301A Test  Set  s ignal  generator .   PANEL 
Meter  operates when RF TRACK or  RF TRACK 
-10 dB is  se lected wi th  RF/ IF MODE 
Pushbut ton Swi tches.   Funct ion is  se lected by 
METER SELECT Swi tch.  

 KW PEAK Scale  

Ind icates ef fect ive peak or  peak RF power 
of  UUT t ransmi t ter  at  X-BAND I /O 
Connector  us ing a 0.1 to  12 kW range.   KW 
PEAK Scale is  used when METER SELECT 
Swi tch is  set  to  EFF POWER or  PK POWER 
posi t ions.   For  un i ts  above 12 kW (up to  
120 kW),  an external  10 dB At tenuator  is  
connected to  the Waveguide Coupler  
output  (UUT power is  sca le reading 
mul t ip l ied by ten) .   Power is  ca l ibrated and 
accuracy spec i f ied f rom 1.0 to  12 kW. 

NOTE :  Correct  ca l ibrat ion depends on 
the use of  the Waveguide Coupler  
and Ser ia l ized Coaxia l  Cable 
furn ished wi th  RD-301A Test  Set .   
I f  a  rep lacement  coupler  or  cable 
is  used,  the Test  Set  must  be 
recal ibrated.  

 ΔF-MHz Scale 

Disp lays amount  o f  o f fset  between UUT 
t ransmi t ter  f requency and Test  Set  s ignal  
generator  f requency.   Of fset  is  ad justed 
wi th  ΔF OFFSET/EFF PEAKING Contro l .   
The ΔF-MHz Scale is  used when METER 
SELECT Swi tch is  set  to  ΔF posi t ion.  

44.  TRACK INDICATOR 

Red LED i l luminates when Test  Set  RF s ignal  
generator  system has acqui red and is  t rack ing 
UUT t ransmi t ter  f requency.  

45.  PANEL METER ZERO CONTROL  

Inset  screw used to  a l ign PANEL Meter  needle 
to  zero when LINE Swi tch is  OFF.  

46.  EFF READY INDICATOR 

Green LED i l luminates when Test  Set  is  ready 
to  measure UUT ef fect ive peak power.  
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47.  METER SELECT SWITCH 

Toggle swi tch se lects  PANEL Meter  operat ing 
mode as fo l lows:  

 EFF (Ef fec t ive)  (Peak)  POWER 
PANEL Meter  d isp lays in  kW, the UUT 
ef fect ive peak power resul t ing f rom ef fects  
o f  phase d is tor t ion and f requency 
inconsis tenc ies of  the UUT t ransmi t ter  
pu lse.  

 PK (Peak)  POWER 
PANEL Meter  d isp lays UUT peak power in  
k i lowat ts .  

 ΔF (Frequency Of fset )  
PANEL Meter  d isp lays f requency of fset  
f rom UUT f requency ≤±75 kHz as ad justed 
by ΔF OFFSET/EFF PEAKING Contro l .  

48.  ΔF OFFSET/EFF PEAKING CONTROL 

Offsets  RD-301A in ternal  RF s ignal  generator  
f requency f rom UUT t ransmi t ter  f requency f rom 
0 to  ±0.75 MHz and is  used when RF TRACK or  
RF TRACK -10 dB is  se lected wi th  RF/ IF MODE 
Pushbut ton Swi tches.   CAL (detent )  pos i t ion 
prov ides zero of fset  (RF s ignal  generator  
f requency = UUT t ransmi t ter  f requency) .   
Of fset  is  d isp layed us ingΔF Scale on PANEL 
METER when METER SELECT Swi tch is  in  ΔF 
pos i t ion.  

49.  OFFSET INDICATOR 

Red LED i l luminates when ΔF OFFSET/EFF 
PEAKING Contro l  is  not  in  CAL (detent)  
pos i t ion and RF TRACK or  RF TRACK -10 dB 
is  se lected wi th  RF/ IF MODE Pushbut ton 
Swi tches.   LED ind icates RD-301A is  t rack ing 
magnetron f requency wi th  of fset  determined by 
ΔF OFFSET/EFF PEAKING Contro l .  

2.2 RD-301A REAR PANEL 

50.  AC INPUT CONNECTOR (49008)  

Provides for  115 to  230 VAC s ing le phase 
power input  to  the RD-301A.   Power Supply  
Assembly automat ica l ly  ad justs  accord ing to  
source vo l tage avai lab le .  

51.  FUSE 

2.0 A,  250 V Fast  B lo for  115 VAC operat ion or  
1 .0 A,  250 V Fast  B lo for  230 VAC operat ion.  

52.  VCO L-BAND OUTPUT CONNECTOR 
(J49004)  

SMA connector  prov ides  VCO sample for  
test ing t rack ing accuracy at  L-Band.  

53.  AM EXT INPUT CONNECTOR (J49005)  

BNC connector  prov ides input  for  external  
ampl i tude modulat ion.   S ine,  square or  t r iangle 
wave s ignal  input  modulates the RD-301A rep ly  
pu lse.   External  modulat ion source is  0  to   
5  Vp-p prov id ing up to  50% AM, depending on 
source f requency.   (3  dB bandwidth at  3  Vp-p 
and 30% AM is  f rom 30 Hz to  5 kHz.)  

54.  AUX X-BAND OUTPUT CONNECTOR 
(J49002)  

SMA connector  prov ides  aux i l iary  RF output  
f rom X-Band f ront  end for  s ignal  generator  
appl icat ions and ca l ibrat ing t rack ing accuracy 
of  Test  Set  a t  X-Band.   Output  leve l  is  set  wi th  
OUTPUT LEVEL FINE dBm Contro l  and 
OUTPUT LEVEL COARSE dBm Contro l .  

55.  FM EXT INPUT CONNECTOR (J49006)  

BNC connector  prov ides input  for  external  
f requency modulat ion.  

56.  ANALYZER RF X-BAND XMTR 
CONNECTOR (J49003)  

N connector  prov ides radar  s ignal  a t tenuated 
by 56 to  68 dB for  a  spect rum analyzer  to  
check X-Band f ront  end.  

57.  50% VIDEO XMTR CONNECTOR (J49007)  

BNC connector  prov ides detected pulses f rom 
the radar  t ransmi t ter  a t  TTL level  and s l iced at  
the 50% ampl i tude points .  
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3. PERFORMANCE EVALUATION 

PERFORMANCE EVALUATION PROCEDURE PAGE 

RF --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2  
IF -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2  
PRF --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3  
Range --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4  
Meter  and Track ing Funct ions -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  6  
R1,  R2 AUTO --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  8  
Marker - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9  

3.1 GENERAL 

Performance Evaluat ion cons is ts  o f  a  ser ies of  
qu ick funct ional  checks of  the RD-301A f ront  
panel  cont ro ls ,  connectors  and ind icators .  

3.2 PRE-OPERATIONAL CONSIDERATIONS 

For maximum benef i t ,  i t  is  s t rongly  
recommended that  personnel :  

 Read and understand a l l  s teps of  each 
procedure,  pr ior  to  complet ion.  

 Be fami l iar  wi th  the RD-301A as to  power,  
f requency and waveform to be expected at  
each test  po int .  

3.3 CONTROLS, CONNECTORS AND 
INDICATORS 

RD-301A contro ls ,  connectors  and ind icators  
are spec i f ied wi th  i tem numbers.   The locat ion 
accord ing to  i tem number of  each contro l ,  
connector  and ind icator  is  shown in  1-2-2,   
F igure 1.  

3.4 TEST EQUIPMENT REQUIREMENTS 

Appendix  B conta ins a comprehensive l is t  o f  
test  equipment  su i tab le for  per forming the 
Per formance Evaluat ion Procedures.   Other  
test  equipment  meet ing the spec i f icat ions 
l is ted in  Appendix  B may be subst i tu ted for  the 
recommended models .  

NOTE: Some test  equipment  l is ted in  
Appendix  B may exceed the min imum 
requi red speci f icat ions for  cer ta in  
Per formance Evaluat ion Procedures.  

3 .5  CORRECTIVE MAINTENANCE 
PROCEDURES 

The Per formance Evaluat ion Procedures a id  
the technic ian in  determin ing i f  the RD-301A is  
funct ion ing proper ly  or  a  fa i lure condi t ion 
ex is ts .   A fa i lure condi t ion is  re f lected as a 
ca l ibrat ion error  (measurement  or  reading not  
wi th in  prescr ibed to lerance)  or  a  mal funct ion 
(s ignal  is  absent  or  ext remely  out  o f  
to lerance) .  

I f  a  fa i lure condi t ion is  conf i rmed,  re fer  to   
2-2-2 in  the RD-301A Maintenance Manual  or  
re turn the RD-301A to an author ized repai r  
fac i l i ty .  

3.6 TEST RECORD 

A Per formance Evaluat ion Data Sheet  is  
prov ided for  record ing the resul ts  obta ined 
whi le  per forming the Per formance Evaluat ion 
Procedures.  

NOTE :  I t  is  recommended that  personnel  
reproduce copies of  the Per formance 
Evaluat ion Data Sheet ,  ra ther  than 
use the copy in  th is  manual .  
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3.7 PERFORMANCE EVALUATION 
PROCEDURES 

3.7.1 RF 

TEST EQUIPMENT: None 

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 contro ls  as fo l lows:  

CONTROL SETTING  

PRF/RF Swi tch RF 
MNL FREQ Contro ls  ful ly  ccw 
RF/IF MODE 
 Pushbut ton Swi tches RF MNL 
MODULATION MODE 
 Pushbut ton Swi tches INTL  

3 .  Ver i fy  RF Ind icator  and X-BAND SIGNAL 
Ind icator  i l luminate.  

4 .  Ver i fy  ≤9295 MHz on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay.  

5 .  Turn MNL FREQ Contro ls  ful ly  cw .  

6 .  Ver i fy  ≥9500 MHz on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay.  

 

 

3.7.2 IF 

TEST EQUIPMENT: Frequency Counter 

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 contro ls  as fo l lows 

CONTROL SETTING 

OUTPUT LEVEL  
 FINE dBm Contro l  0 
MNL FREQ Contro ls  ful ly  cw 
RF/IF MODE 
 Pushbut ton Swi tches IF  LO 
MODULATION MODE 
 Pushbut ton Swi tches CW  

3 .  Connect  Frequency Counter  to  IF OUT 
Connector .  

4 .  Set  OUTPUT LEVEL COARSE dBm 
Contro l  to  -20  ( red scale,  IF LO index 
mark) .  

5 .  Ver i fy  IF LO Ind icator  and IF OUT 
Ind icator  i l luminate.  

6 .  Ver i fy  ≥70 MHz on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay.  

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

8 .  Turn MNL FREQ Contro ls  ful ly  ccw .  

9 .  Ver i fy  ≤20 MHz on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay.  

10.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  
Disp lay reading equals  Frequency 
Counter  reading (±2 kHz).  

11.  Set  RF/ IF MODE Pushbut ton Swi tches to  
IF HI .  

12.  Ver i fy  IF HI  Ind icator  i l luminates and IF 
LO Ind icator  does not .  

13.  Disconnect  Frequency Counter  f rom IF 
OUT Connector .  
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3.7.3 PRF 

TEST EQUIPMENT:  Frequency Counter  

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 contro ls  as fo l lows:  

CONTROL SETTING 

PRF/RF Swi tch PRF  
INTL AM Swi tch OFF  
MODULATION MODE 
 Pushbut ton Swi tches INTL  
INTL PRF/AM Contro l  50  
X1/X10 INTL PRF/AM Swi tch X1  

3 .  Connect  Frequency Counter  to  SYNC 
Connector .  

4 .  Ver i fy  ≈50 Hz on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay.  

5 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  
Disp lay reading equals  Frequency 
Counter  reading (±1 Hz) .  

6 .  Turn INTL PRF/AM Contro l  ful ly  cw .  

7 .  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  
Disp lay increases to  ≥500 Hz.  

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

9 .  Set  X1/X10 INTL PRF/AM Swi tch to  X10 .  

10.  Ver i fy  ≥5000 Hz on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay.  

11.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  
Disp lay reading equals  Frequency 
Counter  reading (±2 Hz) .  

12.  Turn INTL PRF/AM Contro l  ful ly  ccw .  

13.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  
Disp lay decreases to  ≤500 Hz.  

14.  Ver i fy  FREQUENCY Hz/MHz Dig i ta l  
Disp lay reading equals  Frequency 
Counter  reading (±1 Hz) .  

15.  Disconnect  Frequency Counter  f rom 
SYNC Connector .  

16.  Select  each mode other  than INTL  on 
MODULATION MODE Pushbut ton 
Swi tches and ver i fy  FREQUENCY 
Hz/MHz Dig i ta l  Disp lay reads 0 Hz.  
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3.7.4 Range 

TEST EQUIPMENT:  Osc i l loscope  

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 

PRF/RF Swi tch PRF 
MODULATION MODE 
 Pushbut ton Swi tches INTL  
PULSE WIDTH μS  
 Contro l  (RANGE 1)  20  
PULSE WIDTH MULTIPLIER 
 Contro l  (RANGE 1)  1  
μS/NM Switch μS  
RANGE 1 DELAY  
 Thumbwheels  000.0  
RANGE SEL Swi tch RINGS 1  
INTL PRF/AM Contro l  500  
X1/X10 INTL PRF/AM Swi tch X1  

3 .  Connect  Osci l loscope Channel  1  to  DLYD 
SYNC Connector  and Channel  2  to  SYNC 
Connector .  

4 .  Set  Osc i l loscope to  d isp lay both 
channels  (dc coupled)  as fo l lows:  

CONTROL SETTING 

Tr igger  Channel  2  
Channel  1  Ampl i tude 0.5 V/Div  
Channel  2  Ampl i tude 2 V/Div  
Sweep Speed 0.2 ms/Div  

STEP PROCEDURE 

5.  Set  RANGE 1 DELAY Thumbwheels  to  
200.0 .   Ver i fy  Range 1 rep ly  pu lse 
(Delayed Sync pulse)  moves r ight   
≈200 μs (one major  d iv is ion) .  

6 .  Set  RANGE SEL Swi tch accord ing to  
1-2-3,  Table 3 and ver i fy  resul ts  ( leading 
edge to  leading edge at  50% ampl i tude 
points) .  

7 .  Set  RANGE 1 DELAY Thumbwheels  to  
var ious va lues and ver i fy  Range 1 rep ly  
r ings change accord ing ly .  

8 .  Set  RANGE SEL Swi tch to R2 ON. 

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

CONTROL SETTING 

PULSE WIDTH μS  
 Contro l  (RANGE 2)  20  
PULSE WIDTH MULTIPLIER 
 Contro l  (RANGE 2)  1  
RANGE 2 DELAY Thumbwheels  400.0  

10.  Ver i fy  Range 2 rep ly  pu lse leading edge 
occurs  ≈400 μs af ter  sync pu lse leading 
edge ( two major  d iv is ions) .  

11.  Set  RANGE 2 DELAY Thumbwheels  to  
var ious va lues and ver i fy  Range 2 rep ly  
pu lse changes accord ing ly .  

 

 

 

 

 

SETTING RESULT 

RINGS 2 Two rep ly  pu lses  are  present .   R ing 2  rep ly  pu lse occurs  
200 μs  (±20 ns )  a f ter  R ing 1  rep ly  pu lse.  

RINGS 3 Three rep ly  pu lses  are  present .   R ing 3  rep ly  pu lse occurs  
200 μs  (±20 ns )  a f ter  R ing 2  rep ly  pu lse.  

RINGS 4 Four  rep ly  pu lses  are  present .   R ing 4  rep ly  pu lse occurs  
200 μs  (±20 ns )  a f ter  R ing 3  rep ly  pu lse.  

RINGS 5 Five rep ly  pu lses  are  present .   R ing 5  rep ly  pu lse occurs  
200 μs  (±20 ns )  a f ter  R ing 4  rep ly  pu lse.  

Range Reply  Rings Evaluat ion 
Table 3 
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STEP PROCEDURE 

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

CONTROL SETTING 

PULSE WIDTH μS  
 Contro l  (RANGE 1)  3  
PULSE WIDTH MULTIPLIER 
 Contro l  (RANGE 1)  .1  
RANGE SEL Swi tch RINGS 1  

13.  Set  Osc i l loscope sweep speed for   
0 .1  μs/Div  and t r igger  on Channel  1 .  

NOTE:  Refer  to  1-2-3,  F igure 2 for  
measur ing pu lse widths in  fo l lowing 
s teps.  

14.  Ver i fy  rep ly  pu lse width is  0 .3 μs.  

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

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

17.  Ver i fy  rep ly  pu lse width is  3  μs.  

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

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

20.  Ver i fy  rep ly  pu lse width is  30 μs.  

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

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

23.  Ver i fy  rep ly  pu lse width is  300 μs.  

24.  Set  PULSE WIDTH MULTIPLIER Contro l  
(RANGE 1)  (34)  to  500 .  

25.  Set  Osc i l loscope sweep speed to   
500 μs/Div .  

STEP PROCEDURE 

26.  Ver i fy  rep ly  pu lse width is  1 .5 ms.  

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

CONTROL SETTING 

PULSE WIDTH μS  
 Contro l  (RANGE 2)  3  
PULSE WIDTH MULTIPLIER 
 Contro l  (RANGE 2)  .1  
RANGE SEL Swi tch R2 ON 

28.  Set  Osc i l loscope sweep speed for   
0 .1  μs/Div .  

29.  Ver i fy  Range 2 rep ly  pu lse width is   
0 .3  μs.  

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

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

32.  Ver i fy  Range 2 rep ly  pu lse width is  3  μs.  

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

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

35.  Ver i fy  Range 2 rep ly  pu lse width is   
30 μs.  

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

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

38.  Ver i fy  Range 2 rep ly  pu lse width is   
300 μs.  

39.  Disconnect  Osc i l loscope f rom RD-301A.  

 
 

MEASURED
PULSE WIDTH

9016002

50%
LEVEL

RISE FALL

  

Reply  Pulse Width 
F igure 2
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3.7.5 Meter and Tracking Functions 

TEST EQUIPMENT:  L-Band Signal  Generator  
  Osc i l loscope 
  Pulse Generator  

STEP PROCEDURE 

METER FUNCTION 

1.  Wi th power not  appl ied,  ver i fy  PANEL 
Meter  ind icates zero on KW PEAK scale.   
I f  not ,  ad just  PANEL METER ZERO 
Contro l .  

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

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

CONTROL SETTING 

PRF/RF Swi tch RF  
RF/ IF MODE 
 Pushbut ton Swi tches RF TRACK  
MODULATION MODE 
 Pushbut ton Swi tches TRACK 

4.  Connect  Pulse Generator  to  Osci l loscope 
wi th  50 Ω  load.  

5 .  Set  Pulse Generator  wi th  dc of fset  a t  
ground reference,  as fo l lows:  

CONTROL SETTING 

Waveform Posi t ive Pulse 
Pulse Width 5 μs 
PRF 500 
Ampl i tude +1.5 VP 

 

STEP PROCEDURE 

6.  Disconnect  Pulse Generator  f rom 
Osci l loscope and connect  test  equipment  
as shown in  1-2-3,  F igure 3.  

7 .  Set  L-Band Signal  Generator  for   
1150 MHz at  +5 dBm. 

8.  Set  Osc i l loscope to  v iew Channels  1  and 
2 wi th  fast  sweep speed to  ver i fy  Coaxia l  
Delay.  

9 .  Prov ide enough Coaxia l  Delay for  XMTR 
DET Connector  output  (Channel  1)  lead 
XMTR HET MON Connector  output  
(Channel  2)  by ≈12 ns.  

10.  Set  METER SELECT Swi tch to PK 
POWER .  

11.  Ver i fy  power leve l  is  between 1  and 2 kW  
on PANEL Meter .  

12.  Set  METER SELECT Swi tch to EFF 
POWER .  

13.  Ver i fy  PANEL Meter  d isp lays 
approx imate ly  same leve l  as in  Step 11.  

14.  Set  METER SELECT Swi tch to PK 
POWER .  

15.  Adjust  Pulse Generator  pu lse ampl i tude 
down to  0 VP and ver i fy  PANEL Meter  
reading drops to  0 kW .  

16.  Adjust  Pulse Generator  pu lse ampl i tude 
for  2 kW  on PANEL Meter .  

 

LOAD
50 Ω

LOAD
50 Ω

RD-301APULSE
GENERATOR

VIDEO

9006012

TEST RF

COAXIAL
DELAYL-BAND

SIGNAL
GENERATOR

XMTR DET HET MON
TEST XMTR

FUNCTION OUT

TTL

EXT MOD

OUT

SCOPE

CHAN 2 CHAN 1

TRIGGER

 

Ef fect ive Power Evaluat ion Setup Diagram 
Figure 3 
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9016007 

Heterodyne Moni tor  L-Band Test  S ignal  
F igure 4 

 

STEP PROCEDURE 

HETERODYNE MONITOR 

17.  Adjust  Osc i l loscope sweep speed and 
ampl i tude sca le to  d isp lay Channel  2 .  

18.  Ver i fy  Osci l loscope d isp lays XMTR HET 
MON Connector  output  as pu lse envelope 
f i l led wi th  l ines.   Refer  to  1-2-4,   
F igure 4.   L ines should be most ly  
hor izonta l  in  nature.  

19.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  
cw  and ver i fy  l ines wi th in  pu lse envelope 
change f rom ver t ica l  to  hor izonta l  and 
back to  ver t ica l .  

20.  Set  ΔF OFFSET/EFF PEAKING Contro l  to  
CAL .  

TRACKING FUNCTION 

21.  Ver i fy  ≈9400 MHz is  shown on Frequency 
Hz/MHz Dig i ta l  Disp lay.  

22.  Adjust  L-Band Signal  Generator  to   
1200 MHz.  

23.  Ver i fy  ≈9450 MHz is  shown on Frequency 
Hz/MHz Dig i ta l  Disp lay.  

24.  Ver i fy  l ines wi th in  pu lse envelope on 
Osci l loscope remain re la t ive ly  hor izonta l .  

25.  Adjust  L-Band Signal  Generator  for   
1150 MHz.  

STEP PROCEDURE 

EFFECTIVE POWER 

26.  Ver i fy  power leve l  is  2 kW  on PANEL 
Meter .   Adjust  Pulse Generator  pu lse 
ampl i tude,  i f  necessary.  

27.  Set  METER SELECT Swi tch to ΔF .  

28.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  
for  +.1 MHz  o f fset  us ing ΔF-MHz sca le  
on PANEL Meter .  

29.  Set  METER SELECT Swi tch to EFF 
POWER .  

30.  Ver i fy  power leve l  is  ≈ .8  kW   
(40% operat ion)  on PANEL Meter .  

31.  Set  METER SELECT Swi tch to  ΔF .  

32.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  
for  - .1  MHz  o f fset  on PANEL Meter .  

33.  Ver i fy  power leve l  is  ≈ .8  kW   
(40% operat ion)  on PANEL Meter .  

34.  Disconnect  test  equipment .  
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3.7.6 R1,  R2 AUTO 

TEST EQUIPMENT:  Osc i l loscope 
  Pulse Generator  

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 

PRF/RF Swi tch PRF  
RF/ IF MODE 
 Pushbut ton Swi tches TRACK  
MODULATION MODE  
 Pushbut ton Swi tches TRACK  
PULSE WIDTH μS  
 Contro l  (RANGE 1)  1  
PULSE WIDTH μS  
 Contro l  (RANGE 2)  3  
PULSE WIDTH MULTIPLIER  
 Contro l  (RANGE 1)  1  
PULSE WIDTH MULTIPLIER  
 Contro l  (RANGE 2)  1  
μS/NM Switch μS  
RANGE 1 DELAY  
 Thumbwheels  000.5  
RANGE 2 DELAY  
 Thumbwheels  011.0  
RANGE SEL Swi tch R1, R2 AUTO  

3 .  Connect  test  equipment  as shown in   
1-2-3,  F igure 5.  

STEP PROCEDURE 

4.  Set  Pulse Generator  as fo l lows:  

CONTROL SETTING 

Waveform Posi t ive Pulse 
Pulse Width 5 μs 
PRF 2000 
Ampl i tude +3 VP 

5.  Set  Osc i l loscope to  d isp lay both 
channels  (dc coupled)  as fo l lows:   

CONTROL SETTING 

Channel  1  Ampl i tude 1 V/Div  
Channel  2  Ampl i tude 1 V/Div  
Sweep Speed 2 μs/Div  

6.  Ver i fy  Range 2 rep ly  pu lse (Channel  2)  is  
≈11 μs fo l lowing sync pu lse ( leading 
edge to  leading edge at  50% ampl i tude 
points) .  

7 .  Decrease Pulse Generator  pu lse width 
unt i l  Range 1 rep ly  pu lse is  d isp layed on 
Osci l loscope.  

8 .  Set  Osc i l loscope sweep speed to   
0 .1 μs/Div .  

9 .  Refer  to  1-2-3,  F igure 6.   Ver i fy  Pulse 
Generator  pu lse width is  ≈0.4 μs ( fac tory  
threshold set t ing) .  

NOTE :  I f  threshold set t ing has been 
readjusted,  Pulse Generator  pu lse 
width should approx imate new 
set t ing.  

10.  Disconnect  test  equipment .  

LOAD
50 Ω

RD-301A SCOPEPULSE
GENERATOR

TEST VIDEO DLYD SYNC XMTR DET CHAN 1 CHAN 2

9006011

SYNC

TRIG

 

R1,  R2 AUTO Evaluat ion Setup Diagram 
Figure 5 
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3.7.7 Marker 

TEST EQUIPMENT: None 

 

 

RANGE 1
REPLY
PULSE

PULSE
GENERATOR

PULSE

0.4    sμ

9016001 

R1,  R2 AUTO Threshold Measurement  
F igure 6 

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 

PRF/RF Swi tch RF  
RF/ IF MODE  
 Pushbut ton Swi tches IF  LO  

3 .  Press and hold DISPLAY MKR Swi tch.   
Ver i fy  f requency d isp layed on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay 
changes.  

4 .  Adjust  MKR FREQ Contro l  ful ly  cw .  

5 .  Wi th DISPLAY MKR Swi tch pressed,  
ver i fy  ≥70 MHz on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay 

6.  Adjust  MKR FREQ Contro l  ful ly  ccw .  

7 .  Wi th DISPLAY MKR Swi tch pressed,  
ver i fy  ≤20 MHz on FREQUENCY Hz/MHz 
Dig i ta l  Disp lay.  
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3.8 Performance Evaluat ion Data Sheet  

TECHNICIAN: ________________________________   DATE: ___________  

 RD-301A S/N: ___________  
 

STEP DATA  RESULT 

(1)  RF 

3.   RF Ind icator  i l luminates.  ________ (√ )  

  X-BAND SIGNAL Ind icator  i l luminates.  ________ (√ )  

4 .   Frequency ≤9295 MHz ________  

6.   Frequency ≥9500 MHz ________  

(2)  IF 

5.   IF  LO Ind icator  i l luminates.  ________ (√ )  

  IF  OUT Ind icator  i l luminates.  ________ (√ )  

6 .   Frequency ≥70 MHz ________  

7.   RD-301A Disp layed Frequency = Frequency Counter   
  Reading (±7 kHz)   ________  

9.   Frequency ≤20 MHz ________  

10.   RD-301A Disp layed Frequency = Frequency Counter   
 Reading (±2 kHz)   ________  

12.   IF  HI  Ind icator  i l luminates.  ________ (√ )  

  IF  LO Ind icator  does not  i l luminate.  ________ (√ )  

(3)  PRF 

4.   Frequency ≈50 Hz ________ (√ )  

5 .   RD-301A Disp layed Frequency = Frequency Counter   
  Reading (±1 Hz)  ________  

7.   Frequency ≥500 Hz ________  

8.   RD-301A Disp layed Frequency =  Frequency Counter   
  Reading (±1 Hz)  ________  

10.   Frequency ≥5000 Hz ________  

11.   RD-301A Disp layed Frequency = Frequency Counter   
 Reading (±2 Hz)  ________  

13.   Frequency ≤500 Hz ________  

14.   RD-301A Disp layed Frequency = Frequency Counter   
 Reading (±1 Hz)   ________  

16.   Frequency 0 Hz ________ (√ )  



     
OPERATION MANUAL 
RD-301A  

1-2-3 
Page 11 

Feb 1/07 

STEP DATA RESULT 

(4)  Range 

5.   Range 1 rep ly  pu lse moves r ight  ≈200 μs.   ________ (√ )  

6 .   Ring 2 rep ly  pu lse pos i t ion  200 μs (180 to  220 μs)  af ter   
  Ring 1 rep ly  pu lse ________  

  Ring 3 rep ly  pu lse pos i t ion 200 μs (180 to  220 μs)  af ter   
  Ring 2 rep ly  pu lse ________  

  Ring 4 rep ly  pu lse pos i t ion  200 μs (180 to  220 μs)  af ter   
  Ring 3 rep ly  pu lse ________  

  Ring 5 rep ly  pu lse pos i t ion 200 μs (180 to  220 μs)  af ter   
  Ring 4 rep ly  pu lse ________  

7.   Range 1 rep ly  r ings vary  accord ing to  de lay set t ing.  ________ (√ )  

10.   Range 2 rep ly  pu lse pos i t ion ≈400 μs af ter  sync pu lse ________ (√ )  

11.   Range 2 rep ly  r ings vary  accord ing to  de lay set t ing.  ________ (√ )  

14.   Reply  pu lse width 0.3 μs ________ (√ )  

17.   Reply  pu lse width 3 μs ________ (√ )  

20.   Reply  pu lse width 30 μs ________ (√ )  

23.   Reply  pu lse width 300 μs ________ (√ )  

26.   Reply  pu lse width 1.5 ms ________ (√ )  

29.   Range 2 rep ly  pu lse width 0.3 μs ________ (√ )  

32.   Range 2 rep ly  pu lse width 3 μs ________ (√ )  

35.   Range 2 rep ly  pu lse width 30 μs ________ (√ )  

38.   Range 2 rep ly  pu lse width 300 μs ________ (√ )  

(5)  Meter  and Track ing Funct ions 

METER FUNCTION 

1.   PANEL Meter  ind icates zero.  ________ (√ )  

11.   Peak Power Level  1  to  2 kW ________  

13.   Ef fect ive Power Level   ≈Same as Step 11 ________ (√ )  

15.   Peak Power Level  decreases to  0 kW. ________ (√ )  

HETERODYNE MONITOR 

18.   XMTR HET MON Connector  output  Pulse envelope  
 conta ins l ines.  ________ (√ )  

19.   L ines wi th in  pu lse envelope change nature as Frequency is   
 o f fset .  ________ (√ )  
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STEP DATA RESULT 

(5)  Meter  and Track ing Funct ions (cont)  

TRACKING FUNCTION 

21.   Track ing Frequency  ≈9400 MHz ________ (√ )  

23.   Track ing Frequency  ≈9450 MHz ________ (√ )  

24.   XMTR HET MON Connector  output  L ines wi th in  pu lse  
 envelope remain re la t ive ly  hor izonta l .   ________ (√ )  

EFFECTIVE POWER 

26.   Peak Power Level  2  kW ________ (√ )  

30.   Ef fect ive Peak Power Level  0 .8 kW ________  

33.   Ef fect ive Peak Power Level  0 .8 kW ________  

(6)  R1,  R2 AUTO 

6.   Range 2 rep ly  pu lse pos i t ion ≈11 μs af ter  Range 1 rep ly   
  pu lse ________ (√ )  

9 .   Pulse Generator  pu lse width ≈0.4 μs (or  ad justed threshold  
  set t ing)   ________ (√ )  

(7)  Marker  

3 .   Frequency changes.  ________ (√ )  

5 .   Frequency ≥70 MHz ________  

7.   Frequency ≤20 MHz ________  



     
OPERATION MANUAL 
RD-301A  

1-2-4 
Page 1 

Feb 1/07 

4. GENERAL OPERATING PROCEDURES 

TEST FUNCTION PROCEDURE PAGE 

Peak Power and Frequency-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3  
Range Prec is ion -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4  
Sens i t iv i ty - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5  
Turbulence Detect ion -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  6  
Dual  Target  S imulat ion -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  7  
Ef fect ive Power and Automat ic  Frequency Contro l  (AFC) Center ing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  8  
Min imum Detect ion Range (MDR) -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9  
Sens i t iv i ty  T ime Contro l  (STC)-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 
Magnetron Pulse Frequency and Phase Deviat ion -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  11 
IF Test ing -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  15

4.1 GENERAL 

The Genera l  Operat ing Procedures are a 
ser ies of  ins t ruct ion sequences for  us ing the 
RD-301A to test  radar  systems.   The 
suggested inst ruct ion sequences prov ide a 
genera l  appl icat ion of  the RD-301A.   Some 
ver i f icat ions are accord ing to  RTCA Document  
DO-173.   Refer  to  the UUT manual  f rom the 
radar  manufacturer  for  spec i f icat ions and 
deta i led test  procedures.  

4.2 PRE-OPERATIONAL CONSIDERATIONS 

For maximum benef i t ,  i t  is  s t rongly  
recommended that  personnel  thoroughly  read 
and understand a l l  s teps of  the Test  Funct ion 
Procedures to  be per formed,  pr ior  to  
complet ion.  

4.3 CONTROLS, CONNECTORS AND 
INDICATORS 

RD-301A contro ls ,  connectors  and ind icators  
are spec i f ied wi th  i tem numbers.   The locat ion 
accord ing to  i tem number of  each contro l ,  
connector  and ind icator  is  shown in  1-2-2,   
F igure 1.  

4.4 TEST EQUIPMENT REQUIREMENTS 

The test  equipment  needed to  per form the 
Genera l  Operat ing Procedures is  a  ca l ibrated 
RD-301A and Osci l loscope.   Appendix  B 
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  B may be 
subst i tu ted for  recommended models .  

NOTE :  For  cer ta in  procedures,  the 
Osci l loscope l is ted in  Appendix  B 
may exceed the min imum requi red 
spec i f icat ions.  

4.5 OPERATING PRECAUTIONS 

WARNING: REMOVE ALL JEWELRY OR 
OTHER COSMETIC 
APPAREL BEFORE 
PERFORMING ANY TEST 
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 UNDER ALL POWERED 
BENCH EQUIPMENT AND A 
RUBBER FLOOR MAT 
UNDER OPERATOR'S 
CHAIR. 

WARNING: HEED ALL WARNINGS AND 
CAUTIONS CONCERNING 
MAXIMUM VOLTAGES AND 
POWER INPUTS. 
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4.6 TEST SETUP  
(1-2-4,  FIGURE 7)  

NOTE :  Cal ibrat ion of  Test  Set  and 
appropr ia te test  resul ts  are 
dependent  on use of  Waveguide 
Coupler  and Ser ia l ized Coaxia l  Cable 
furn ished wi th  RD-301A.   Any 
rep lacement  necess i ta tes 
recal ibrat ion.  

STEP PROCEDURE 

1.  Connect  Waveguide Coupler  to  Radar  
UUT R/T antenna connector .  

2 .  Connect  one end of  Ser ia l ized Coaxia l  
Cable to  Waveguide Coupler .  

CAUTION: THE SERIALIZED COAXIAL 
CABLE IS A PRECISION 
PIECE OF MICROWAVE 
EQUIPMENT AND CANNOT 
WITHSTAND ROUGH 
PHYSICAL USE OR ABUSE. 

3.  Ver i fy  Dummy Load is  a t tached to  
Waveguide Coupler  f lange marked 
"LOAD."  

CAUTION: THE HIGH POWER 
WAVEGUIDE TERMINATION 
(DUMMY LOAD) MUST BE 
ATTACHED TO WAVEGUIDE 
COUPLER FLANGE MARKED 
"LOAD" BEFORE PLACING 
INTO OPERATION. 

4.  I f  Radar  UUT R/T is  ra ted above 12 kW 
(up to  120 kW),  inser t  10 dB At tenuator  
between Ser ia l ized Coaxia l  Cable and 
Waveguide Coupler .  

CAUTION: ANY TRANSMISSION FROM 
A RADAR UUT R/T RATED 
ABOVE 12 KW REQUIRES 10 
DB ATTENUATION 
BETWEEN WAVEGUIDE 
COUPLER AND SERIALIZED 
COAXIAL CABLE. 

NOTE: When 10 dB At tenuator  is  
connected,  mul t ip ly  PANEL Meter  
KW PEAK scale by ten to  obta in 
correct  readings.   PANEL Meter  
fu l l  sca le  becomes 120 kW peak.  

 

 

 

STEP PROCEDURE 

5.  Connect  Ser ia l ized Coaxia l  Cable to   
X-BAND I /O Connector  on RD-301A.  

CAUTION: TRANSMISSION INTO  
X-BAND I /O CONNECTOR 
MUST NEVER EXCEED  
120 W. 

6.  Connect  Radar  UUT system equipment  
together  accord ing to  UUT Manual  
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120 W MAX IN

RD-301A

X-BAND I/O CONNECTOR

RADAR UUT R/T

WAVEGUIDE COUPLER

FLANGE MARKED "LOAD"

DUMMY LOAD

SERIALIZED COAXIAL CABLE

9006001

X
B
A
N
D

I

 

RD-301A/UUT Inter face 
F igure 7 

4.7 TEST FUNCTION PROCEDURES 

4.7.1 PEAK POWER AND FREQUENCY 

TEST EQUIPMENT: None 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4.  Set  METER SELECT Swi tch to PK 
POWER .  

STEP PROCEDURE 

5.  Ver i fy  UUT Peak Power on PANEL Meter  
us ing KW PEAK Scale.   I f  10 dB 
At tenuator  is  connected,  mul t ip ly  PANEL 
Meter  reading by ten to  obta in  UUT Peak 
Power.  

6 .  Select  TRACK  us ing MODULATION 
MODE Pushbut ton Swi tches.   TRACK 
Ind icator  i l luminates.  

7 .  Ver i fy  ΔF OFFSET/EFF PEAKING Contro l  
is  in  CAL  (detent)  pos i t ion.   OFFSET 
Ind icator  is  not  i l luminated.  

8.  Set  PRF/RF Swi tch to RF .  

9 .  Ver i fy  Radar  t ransmi t ter  f requency on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay.  

10.  Set  PRF/RF Swi tch to  PRF .  

11.  Vary range scale set t ings on Radar  UUT 
Ind icator  and ver i fy  Radar  t ransmi t ter  
pu lse repet i t ion f requency on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay.  
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4.7.2 Range Precision 

TEST EQUIPMENT:  None 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

OUTPUT LEVEL  
 FINE dBm Contro l  0  
OUTPUT LEVEL  
 COARSE dBm Contro l  -70  
MODULATION MODE  
 Pushbut ton Swi tches TRACK  
PULSE WIDTH μS  
 Contro l  (RANGE 1)  5  
PULSE WIDTH MULTIPLIER  
 Contro l  (RANGE 1)  1  
μS/NM Switch NM  
METER SELECT Swi tch ΔF  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

5 .  Set  Radar  UUT Ind icator  to  min imum 
range scale.  

6 .  Set  RANGE SEL Swi tch to number (≤5)  of  
range r ings on Radar  UUT Ind icator .  

NOTE:  I f  more than one Range 1 rep ly  
r ing is  se lected by RANGE SEL 
Swi tch and the rep ly  is  not  shown 
or  is  d is tor ted on the Radar  UUT 
Ind icator ,  the rep ly  pu lse width 
se lected on RD-301A may requi re  
ad just ing.   Pulse width is  ad justed 
us ing PULSE WIDTH μS Contro l  
(RANGE 1)  and PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 1) .  

7 .  Adjust  RANGE 1 DELAY Thumbwheels  
unt i l  leading edge of  f i rs t  rep ly  r ing f rom 
Test  Set  is  super imposed over  f i rs t  range 
r ing on Radar  UUT Ind icator .  

 

 

 

STEP PROCEDURE 

8.  Ver i fy  va lue shown on RANGE 1 DELAY 
Thumbwheels  equals  spec i f ied d is tance 
between range r ings on Radar  UUT 
Ind icator  (±1 nmi  for  ranges ≤10 nmi  or  
±10% of  range speci f ied for  >10 nmi  or  
accord ing to  UUT speci f icat ions) .  

9 .  Ver i fy  rep ly  r ings are pos i t ioned at  each 
range r ing on Radar  UUT Ind icator .  

10.  Repeat  Steps 6 through 9 for  a l l  range 
scale set t ings on Radar  UUT Ind icator .  
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4.7.3 Sensit iv i ty 

TEST EQUIPMENT:  None 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

OUTPUT LEVEL  
 FINE dBm Contro l  0  
OUTPUT LEVEL  
 COARSE dBm Contro l  -70  
INTL AM Swi tch OFF  
MODULATION MODE  
 Pushbut ton Swi tches TRACK  
PULSE WIDTH μS  
 Contro l  (RANGE 1)  3.5  
PULSE WIDTH MULTIPLIER  
 Contro l  (RANGE 1)  10  
μS/NM Switch μS  
RANGE SEL Swi tch RINGS 1  

5 .  Set  RANGE 1 DELAY Thumbwheels  
>Sensi t iv i ty  T ime Contro l  (STC) l imi ts  for  
Radar  UUT Ind icator .  

MINIMUM DISCERNIBLE SIGNAL (MDS) 

6.  Adjust  Radar  UUT Ind icator  to  v iew reply  
r ing.  

7 .  Adjust  OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  unt i l  ≈30% of  rep ly  r ing s ignal  
band is  i l luminated on Radar  UUT 
Ind icator .  

8 .  Add OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  set t ings to  obta in  MDS level .  

 

 

 

STEP PROCEDURE 

INTENSITY LEVELS 

9.  Set  RANGE SEL Swi tch to CONTOUR/AM 
UP MOD .  

10.  Adjust  CONTOUR/R2/INTL AM dB 
BOOST/ATTEN Contro l  f rom 0 to  20 dB.   
Moni tor  Osc i l loscope and Radar  UUT 
Ind icator  for  correct  in tens i ty /co lor  
responses.  

11.  Ver i fy  CONTOUR/R2/ INTL AM dB 
BOOST/ATTEN Contro l  set t ing (Contour  
Threshold)  re la t ive to  MDS at  each 
in tens i ty /co lor  leve l  accord ing to  UUT 
speci f icat ions.  
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4.7.4 Turbulence Detect ion 

TEST EQUIPMENT:  None 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

INTL AM Swi tch INTL AM  
MODULATION MODE 
 Pushbut ton Swi tches TRACK  
PULSE WIDTH μS  
 Contro l  (RANGE 1)  5  
PULSE WIDTH MULTIPLIER  
 Contro l  (RANGE 1)  1  
μS/NM Switch NM  
METER SELECT Swi tch ΔF  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

5 .  Set  Radar  UUT Ind icator  for  turbulence 
detect ion.  

6 .  Set  RANGE 1 DELAY Thumbwheels  to  
des i red range in  nmi .  

7 .  Set  RANGE SEL Swi tch to CONTOUR/AM 
UP MOD  for  up modulat ion.   Set  RANGE 
SEL Swi tch to  any other  pos i t ion for  
down modulat ion.  

8 .  Use INTL PRF/AM Contro l  and X1/X10 
INTL PRF/AM Swi tch to  set  PRF of  AM 
square wave.  

9.  Adjust  OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  for  des i red leve l  o f  Range 1 
rep ly .  

 

 

 

STEP PROCEDURE 

10.  Adjust  CONTOUR/R2/INTL AM dB 
BOOST/ATTEN Contro l  to  set  AM level  
re ferenced to  Range 1 rep ly  leve l .  

 Set  f rom 00  to  20  (0  to  20 dB) for  up 
modulat ion when Range 1 rep ly  leve l  is  
between -127 to  -75 dBm. 

 Set  f rom 00  to  59  (0  to  -59 dB) for  down 
modulat ion.  

11.  Ver i fy  Radar  UUT Ind icator  d isp lays 
turbulence accord ing to  UUT 
speci f icat ions.  

12.  For  external  AM, set  INTL AM Swi tch to  
OFF  and connect  AM source to  AM EXT 
INPUT Connector .   Refer  to  1-2-2 for  
input  requi rements.  
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4.7.5 Dual  Target  Simulat ion 

TEST EQUIPMENT:  None 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

MODULATION MODE  
 Pushbut ton Swi tches TRACK  
μS/NM Switch μS  
METER SELECT Swi tch ΔF  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

5 .  Adjust  PULSE WIDTH μS Contro l   
(RANGE 1)  and PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 1)  for  5  μs 
or  des i red Range 1 rep ly  pu lse width 
( f i rs t  target  s imulat ion) .  

6 .  Adjust  PULSE WIDTH μS Contro l   
(RANGE 2)  and PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 2)  for   
10 μs or  des i red Range 2 rep ly  pu lse 
width (second target  s imulat ion) .  

7 .  Adjust  OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  for  des i red leve l  o f  Range 1 
rep ly .  

8 .  Adjust  CONTOUR/R2/INTL AM dB 
BOOST/ATTEN Contro l  to  at tenuate 
Range 2 rep ly  leve l  f rom Range 1 rep ly  
leve l .  

9 .  Set  RANGE 1 DELAY Thumbwheels  to  
061.8  (5  nmi)  or  des i red delay,  in  
microseconds,  f rom leading edge of  UUT 
t ransmi t ter  pu lse to  f i rs t  target .  

 

 

 

STEP PROCEDURE 

10.  Set  RANGE 2 DELAY Thumbwheels  to  
086.5  (7  nmi)  or  des i red delay,  in  
microseconds,  f rom leading edge of  UUT 
t ransmi t ter  pu lse to  second target .  

NOTE :  I f  the d i f ference between Range 1 
and Range 2 de lays is  not  greater  
than the Range 1 rep ly  pu lse 
width,  Range 1 rep ly  over lays 
Range 2 rep ly .  

11.  Set  RANGE SEL Swi tch to R2 ON .  

12.  Ver i fy  Radar  UUT Ind icator  d isp lays 
target  r ings at  Step 9 and Step 10 ranges 
accord ing to  UUT speci f icat ions.  

13.  Set  RANGE SEL Swi tch to R2 ALT  to  
have Range 1 rep l ies for  every UUT 
t ransmi t ter  pu lse Range 2 rep l ies for  
every other  (or  a l ternate)  UUT 
t ransmi t ter  pu lse.  

14.  Ver i fy  Radar  UUT Ind icator  d isp lays 
target  r ings at  Step 9 range every sweep 
and Step 10 range every other  sweep 
accord ing to  UUT speci f icat ions.  

15.  Set  RANGE SEL Swi tch to R1, R2 AUTO  
to  have RD-301A reply  wi th  e i ther   
Range 1 or  Range 2 rep ly  pu lse 
depending on UUT t ransmi t ter  pu lse 
width.   Range 1 rep ly  is  t ransmi t ted when 
UUT t ransmi t ter  pu lse width is  less than 
threshold ( factory  ca l ibrated at  0 .4 μs) .   
Range 2 rep ly  is  t ransmi t ted i f  UUT 
t ransmi t ter  pu lse width is  greater  than 
threshold.  

NOTE:  Range delays for  both Range 1 
and Range 2 rep l ies must  be 
greater  than threshold.  I f  Range 1 
de lay is  set  be low threshold,  
Range 1 a lways responds.   I f  
Range 2 de lay is  be low threshold,  
Range 2 never  responds.  

16.  Ver i fy  Radar  UUT Ind icator  d isp lays 
target  r ing at  Step 9 range or  Step 10 
range accord ing to  UUT t ransmi t ter  pu lse 
width.  
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4.7.6 Effect ive Power and Automatic 
Frequency Control  (AFC) Centering 

NOTE:  Suggested per formance wi th   
para 1-2-4-7-9.   (Shown separate for  
c lar i ty . )  

TEST EQUIPMENT:  None 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  Radar  UUT for  t ransmi t ter  pu lse 
width ≥5 μs and ≤10 μs.  

5 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

PRF/RF Swi tch RF  
MODULATION MODE  
 Pushbut ton Swi tches TRACK  
RANGE SEL Swi tch RINGS 1  
METER SELECT Swi tch PK POWER  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

6 .  Determine UUT Peak Power on PANEL 
Meter  us ing KW PEAK Scale.   I f  10 dB 
At tenuator  is  connected,  mul t ip ly  PANEL 
Meter  reading by ten to  obta in  UUT Peak 
Power.  

7 .  Set  METER SELECT Swi tch to EFF 
POWER .  

8 .  When EFF READY Indicator  i l luminates,  
determine UUT Ef fect ive Peak Power on 
PANEL Meter  us ing KW PEAK Scale.   
Mul t ip ly  PANEL Meter  reading by ten to  
obta in  UUT Ef fect ive Peak Power i f  10 dB 
At tenuator  is  connected.   Refer  to  para  
1-2-4-8 for  power percentage.  

AFC CENTERING 

9.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  
out  o f  CAL  pos i t ion for  h ighest  poss ib le  
Ef fect ive Peak Power reading on PANEL 
Meter .  

 

 

 

STEP PROCEDURE 

10.  Set  METER SELECT Swi tch to ΔF .  

11.  Determine f requency of fset  on PANEL 
Meter  us ing ΔF-MHz Scale.   Pos i t ive 
needle def lect ion ind icates UUT Radar  
R/T center  f requency is  too low (add 
f requency of fset ) .   Negat ive needle 
def lect ion ind icates UUT R/T center  
f requency is  too h igh (subt ract  f requency 
of fset ) .  

12.  Add or  subt ract  f requency of fset  f rom 
Step 11 wi th  FREQUENCY Hz/MHz 
Dig i ta l  Disp lay reading to  determine 
center  f requency for  AFC a l ignment .   
Refer  to  para 1-2-4-7-9 for  AFC 
a l ignment .  
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4.7.7 Minimum Detect ion Range (MDR) 

TEST EQUIPMENT:  Osc i l loscope 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

MODULATION MODE  
 Pushbut ton Swi tches TRACK  
μS/NM Switch NM  
RANGE 1 DELAY  
 Thumbwheels  010.0  
RANGE SEL Swi tch RINGS 1  
METER SELECT Swi tch ΔF  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

5 .  Adjust  PULSE WIDTH μS Contro l   
(RANGE 1)  and PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 1)  to  set  
Range 1 rep ly  pu lse width equal  to  Radar  
UUT t ransmi t ter  pu lse width.  

6 .  Adjust  OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  to  set  Range 1 rep ly  leve l  equal  
to  30% of  UUT l imi t ing level .   (Refer  to  
UUT Manual . )  

7 .  Disable Radar  UUT Sensi t iv i ty  T ime 
Contro l  (STC) c i rcu i t ry .  

8 .  Set  Radar  UUT Ind icator  to  ≈10 nmi  
range l imi t .   Ver i fy  Range 1 rep ly  r ing 
s ignal  is  shown on Radar  UUT Ind icator .  

9 .  Decrease RANGE 1 DELAY Thumbwheels  
unt i l  Radar  UUT Ind icator  d isp lays ≈30% 
of  rep ly  r ing s ignal  band (MDS level  is  
reached) .  

10.  Ver i fy  MDR, RANGE 1 DELAY 
Thumbwheels  set t ing,  is  ≤2 nmi .  

11.  Connect  SYNC Connector  to  Osci l loscope 
Channel   

 

 

 

STEP PROCEDURE 

12.  Connect  DLYD SYNC Connector  to  
Osc i l loscope Channel  2 .  

13.  Set  Osci l loscope to  t r igger  on Channel  1  
and d isp lay both pu lses.  

14.  Ver i fy  spacing f rom SYNC Connector  
pu lse leading edge (Radar  UUT 
t ransmi t ter  pu lse s tar t  t ime)  to  DLYD 
SYNC Connector  pu lse leading edge 
( rep ly  pu lse s tar t  t ime)  at  50% points .  

15.  Disconnect  test  equipment .  
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4.7.8  Sensit iv i ty Time Control  (STC) 

TEST EQUIPMENT:  Osc i l loscope 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

MODULATION MODE  
 Pushbut ton Swi tches TRACK  
μS/NM Switch NM  
RANGE SEL Swi tch RINGS 1  
METER SELECT Swi tch ΔF  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

5 .  Adjust  PULSE WIDTH μS Contro l   
(RANGE 1)and PULSE WIDTH 
MULTIPLIER Contro l  (RANGE 1)  to  set  
Range 1 rep ly  pu lse width equal  to  Radar  
UUT t ransmi t ter  pu lse width.  

6 .  Set  RANGE 1 DELAY Thumbwheels  to  
maximum range of  STC on Radar  UUT.  

7.  Connect  XMTR DET Connector  to  
Osci l loscope Channel  1  wi th  50 Ω  load.   
Connect  DLYD SYNC Connector  to  
Osc i l loscope Channel  2 .  

8 .  Set  Osci l loscope to  t r igger  on Channel  2  
and d isp lay leve l  o f  Radar  UUT 
t ransmi t ter  pu lse.  

9.  Adjust  OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  unt i l  t ransmi t ter  pu lse leve l  
d isp layed on Osci l loscope equals  rep ly  
pulse leve l .   Add OUTPUT LEVEL FINE 
dBm Contro l  and OUTPUT LEVEL 
COARSE dBm Contro l  together  to  
ca lcu la te Output  Level .   Ver i fy  and record 
leve l .  

 

 

 

STEP PROCEDURE 

10.  Repeat  Steps 6 through 9 for  s ix  equal ly  
spaced ranges wi th in  STC operat ional  
l imi ts  o f  Radar  UUT.  

11.  Disconnect  test  equipment .  
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4.7.9 Magnetron Pulse Frequency and 
Phase Deviat ion 

NOTE:  Suggested per formance wi th  para  
1-2-4-7-6.   (Shown separate for  
c lar i ty . )  

TEST EQUIPMENT:  Osc i l loscope 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Select  RF TRACK  for  Radar  UUT R/T 
rated ≤12 kW or  RF TRACK -10 dB  for  
Radar  UUT R/T rated >12 kW using RF/ IF 
MODE Pushbut ton Swi tches.   RF 
Ind icator  or  RF -10 dB Ind icator  
i l luminates.  

4 .  Set  RD-301A contro ls  as fo l lows:  

CONTROL SETTING 

PRF/RF Swi tch RF  
MODULATION MODE  
 Pushbut ton Swi tches TRACK  
μS/NM Switch μS  
RANGE 1 DELAY  
 Thumbwheels  024.0  
RANGE SEL Swi tch RINGS 1  
ΔF OFFSET/EFF  
 PEAKING Contro l  CAL  

 

 

 

STEP PROCEDURE 

DISCRIMINATOR PULSE  
(FREQUENCY DEVIATION) 

5.  Connect  XMTR DSCRM .1V/MHz 
Connector  to  Osci l loscope Channel  1  wi th  
50 Ω  load.   Connect  DLYD SYNC 
Connector  to  Osci l loscope Channel  2 .  

6 .  Set  Osci l loscope to  t r igger  on Channel  2  
and d isp lay leve l  o f  5  μs wide 
d iscr iminator  pu lse.   Refer  to  1-2-4,  
F igure 8 for  example d iscr iminator  pu lse 
wi th  Osci l loscope set  a t  3  mV/Div .  

7 .  Determine f requency dev iat ion dur ing 
Radar  UUT t ransmi t ter  pu lse.   Vol tage 
leve l  changes dur ing d iscr iminator  pu lse,  
d isp layed on Osci l loscope,  re f lect  
changes in  f requency dur ing Radar  UUT 
t ransmi t ter  pu lse.   Reference or  average 
vo l tage corresponds to  f requency shown 
on Frequency Hz/MHz Dig i ta l  Disp lay.   
One mV of  leve l  change represents   
10 kHz of  f requency change.  

NOTE :  Adjust  RANGE 1 DELAY 
Thumbwheels  to  set  Osc i l loscope 
t r igger  for  greater  t ime base 
resolut ion.  

 

 

9016006

 

Discr iminator  Pulse 
F igure 8 
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STEP PROCEDURE 

HETERODYNE MONITOR  
(FREQUENCY AND PHASE DEVIATION) 

8.  Disconnect  XMTR DSCRM .1V/MHz 
Connector  f rom Osci l loscope Channel  1 .   
Disconnect  DLYD SYNC Connector  f rom 
Osci l loscope Channel  2 .  

9 .  Connect  XMTR HET MON Connector  to  
Osci l loscope Channel  1  wi th  50 Ω  load.   
Connect  XMTR DET Connector  to  
Osci l loscope Channel  2  wi th  50 Ω  load.  

10.  Set  Osci l loscope to  t r igger  on Channel  2  
and d isp lay Channel  1 .   Refer  to  1-2-4,  
F igure 9 for  example of  XMTR HET MON 
Connector  output .   Example Radar  UUT 
t ransmi t ter  pu lse is  1 .6 μs wide.  

STEP PROCEDURE 

NOTE:  The RD-301A compares or  f requency 
beats  the Radar  UUT t ransmi t ter  
pu lse s ignal  wi th  the in ternal  RF 
s ignal  generator  CW s ignal .   When 
the f requencies match,  a  zero beat  
note is  produced at  the XMTR HET 
MON Connector .   The s ignal  appears 
on the Osci l loscope as a pu lse 
envelope conta in ing ver t ica l ly  
random, hor izonta l  l ines.   The random 
ver t ica l  dc leve l ,  dependent  on the 
f in i te  f requency synchroniz ing 
between the two input  s ignals  a t  each 
pulse occurrence,  is  set  
ins tantaneously .   As the two s ignals  
become d i f ferent  in  f requency,  the 
hor izonta l  l ines begin to  s lope up and 
down cross ing each other ,  appear ing 
as a cross-hatch pat tern on the 
Osci l loscope.   Refer  to  1-2-4,   
F igure 10.   The f requency beat ing 
technique (heterodyning)  is  very  
accurate in  compar ing f requencies.   
Appl icat ion,  dependent  somewhat  on 
radar  t ransmi t ter  f requency s tab i l i ty ,  
reso lves a few k i loher tz  in  a  5 μs 
pulse.   Shor t  term f requency 
var ia t ions dur ing t ransmi t ter  
magnetron pulses are ident i f ied us ing 
an Osci l loscope d isp lay of  the XMTR 
HET MON Connector  out -put .   An 
abrupt  f requency var ia t ion 
(magnetron mode sp l i t t ing)  is  
d isp layed wi th  a  ver t ica l  f ine l ine 
between two d i f ferent  pat terns ( i .e . ,  
c ross-hatch/hor izonta l  l ines) .   Refer  
to  1-2-4,  F igure 11.   The degree of  
f requency sh i f t  and t ime durat ion of  
the modes are measured us ing the  
ΔF OFFSET/EFF PEAKING Contro l  
whi le  observ ing the XMTR HET MON 
Connector  output .   When both input  
s ignals  are at  zero beat ,  Ampl i tude 
Modulat ion p lus any Phase 
Modulat ion is  shown at  the peak of  
the envelope.   The AM response 
d imin ishes as the beat  notes occur  
more towards the base l ine reveal ing 
phase response only  a t  the base l ine.   
The RD-301A and Osci l loscope 
ident i fy  the locat ion and magni tude of  
phase pul l ing wi th in  the magnetron 
pulse.  
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9016003 

Heterodyne Moni tor  Output  (A l igned Radar)  
F igure 9 

 

9016004 

Heterodyne Moni tor  Output  (Frequency Deviat ion)  
F igure 10 

 

9016005 

Heterodyne Moni tor  Output  (Mode Spl i t )  
F igure 11 
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STEP PROCEDURE 

12.  Set  METER SELECT Swi tch to ΔF .  

13.  Adjust  ΔF OFFSET/EFF PEAKING Contro l  
out  o f  CAL  pos i t ion unt i l  XMTR HET MON 
Connector  output  l ines d isp layed on 
Osci l loscope are most ly  hor izonta l  and 
para l le l  to  each other .  

NOTE :  Usual ly ,  one of fset  f requency wi l l  
not  reso lve a l l  f requency and 
phase dev iat ions in  the Radar  
UUT t ransmi t ter  pu lse.   Di f ferent  
sect ions are analyzed to  f ind 
f requency and phase errors .   The 
RD-301A and Osci l loscope reveal  
the f requency and phase 
character is t ics  of  the Radar  UUT 
t ransmi t ter  pu lse to  prov ide 
locat ion and amount  o f  correct ion 
needed in  the magnetron pulse.  

14.  Determine f requency of fset  on PANEL 
Meter  us ing ΔF-MHz Scale.   Pos i t ive 
needle def lect ion ind icates Radar  UUT 
t ransmi t ter  pu lse f requency is  too low 
(pos i t ive correct ion or  negat ive error )   
Subtract  f requency of fset  to  determine 
f requency of  pu lse sect ion in  er ror .   Add 
f requency of fset  to  determine best  
correct ive f requency.   Negat ive needle 
def lect ion ind icates Radar  UUT 
t ransmi t ter  pu lse f requency is  too h igh 
(negat ive correct ion or  pos i t ive er ror ) .   
Add f requency of fset  to  determine 
f requency of  pu lse sect ion in  er ror .   
Subtract  f requency of fset  to  determine 
best  correct ive f requency.  

15.  Add or  subt ract  f requency of fset  f rom 
Step 14 wi th  FREQUENCY Hz/MHz 
Dig i ta l  Disp lay reading to  determine 
Radar  UUT t ransmi t ter  pu lse f requency 
for  sect ion be ing analyzed.  

NOTE:  Best  correct ive f requencies 
should c lose ly  match each other  
and AFC center  f requency 
determined in  para 1-2-4-7-6.  

STEP PROCEDURE 

AFC ALIGNMENT 

16.  Select  RF MNL  for  Radar  UUT R/T rated 
≤12 kW or  RF MNL -10 dB  for  Radar  UUT 
R/T rated >12 kW on RF/ IF MODE 
Pushbut ton Swi tches.  

17.  Set  METER SELECT Swi tch to EFF 
POWER  and ΔF OFFSET/EFF PEAKING 
Contro l  to  CAL .  

18.  Adjust  MNL FREQ Contro ls  unt i l  AFC 
center  f requency determined in  para  
1-2-4-7-6 and/or  Step 15 is  shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay.  

19.  A l ign Radar  UUT AFC center  f requency 
for  h ighest  poss ib le  Ef fect ive Peak 
Power reading on PANEL Meter  and 
XMTR HET MON Connector  output  l ines 
d isp layed on Osci l loscope are most ly  
hor izonta l  and para l le l  to  each other .  

RADAR UUT TRANSMITTER  
PULSE WIDTH 

20.  Set  Osc i l loscope to  d isp lay on ly   
Channel  2 .  

21.  Ver i fy  Radar  UUT t ransmi t ter  pu lse width 
accord ing to  UUT speci f icat ions.   Pulse 
width must  be ≤2.5% of  t ime base range 
in  use on Radar  UUT or  ≤20 μs,  
whichever  is  greater .  

RADAR UUT TRANSMITTER  
PULSE COMPARISON 

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

23.  Compare detected Radar  UUT t ransmi t ter  
pu lse wi th  f requency and phase 
character ized heterodyne pulse.   Ver i fy  
envelopes match.  

24.  Disconnect  test  equipment .  
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4.7.10 IF Test ing 

TEST EQUIPMENT:  Osc i l loscope 

STEP PROCEDURE 

1.  Per form Test  Setup (para 1-2-4-6) .  

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

3.  Connect  IF OUT Connector  to  50 Ω  load 
at  IF input  on Radar  UUT receiver  or  
des i red appl icat ion connector .  

4 .  Select  IF  LO  for  IF s ignal  f rom -132 to   
-20 dBm or  IF HI  for  IF s ignal  f rom -92 to  
+20 dBm using RF/ IF MODE Pushbut ton 
Swi tches.   IF LO Indicator  or  IF HI  
Ind icator  i l luminates.  

NOTE :  RD-301A produces IF or  X-Band 
s ignals  but  not  both at  the same 
t ime.  

5 .  For  Radar  UUT receiver  se lect iv i ty  test ,  
connect  Osc i l loscope Channel  1  to  
detector  output  o f  Radar  UUT IF receiver .  

6 .  For  Radar  UUT receiver  se lect iv i ty  test  or  
IF  sweep operat ion,  connect  Osc i l loscope 
Channel  2  to  IF SCP SWP Connector .  

7 .  Adjust  OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  for  des i red IF leve l .  

8 .  Adjust  MNL FREQ Contro ls  for  des i red 
f requency f rom 20 to  70 MHz.   For  Radar  
UUT receiver  se lect iv i ty  test ,  set  
f requency for  maximum s ignal  on 
Osc i l loscope (≥10 dB down f rom Radar  
UUT receiver  over load leve l ) .   Record 
leve l  for  re ference.  

9 .  Set  MODULATION MODE Pushbut ton 
Swi tches to :  

 TRACK  for  IF s ignal ,  modulated by 
Radar  UUT t ransmi t ter  pu lse.  

 INTL  for  IF s ignal ,  modulated by in ternal  
pu lse.   Use INTL PRF/AM Contro l  and 
X1/X10 INTL PRF/AM Swi tch to  set  
in ternal  pu lse modulat ion.  

 CW  for  cont inuous wave IF s ignal  used in  
Radar  UUT receiver  se lect iv i ty  test  and 
IF sweep operat ion.  

 

 

 

STEP PROCEDURE 

 EXT (+)  for  IF s ignal ,  modulated by 
external  2  to  25 VP pulse r is ing edge or  
pos i t ive ha l f  o f  s ine wave.   Connect  
external  source to  EXT TRIG Connector .  

 EXT (- )  for  IF s ignal ,  modulated by 
external  2  to  25 VP pulse fa l l ing edge or  
negat ive ha l f  o f  s ine wave.   Connect  
external  source to  EXT TRIG Connector .  

SWEEP 

10.  Adjust  SWEEP WIDTH MHz Contro l  for  
des i red sweep width f rom 0 to  4 MHz.  

RECEIVER SELECTIVITY 

11.  Use OUTPUT LEVEL FINE dBm Contro l  
and OUTPUT LEVEL COARSE dBm 
Contro l  to  decrease at tenuat ion 3 dB 
f rom level  set  in  Step 7 ( increas ing IF 
s ignal  leve l  3  dB) .  

12.  Adjust  MNL FREQ Contro ls  cw unt i l  
s ignal  leve l  on Osci l loscope is  same as 
in  Step 8.  

13.  Record f requency shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay.  

14.  Adjust  MNL FREQ Contro ls  ccw unt i l  
s ignal  leve l  on Osci l loscope is  same as 
in  Step 8.  

15.  Record f requency shown on FREQUENCY 
Hz/MHz Dig i ta l  Disp lay.  

16.  Ver i fy  d i f ference between f requency in  
Step 15 f rom f requency in  Step 13 Radar  
UUT receiver  bandwidth)  is  wi th in  UUT 
speci f icat ions.  

MARKER 

17.  Wi th DISPLAY MKR Swi tch pressed,  
ad just  MKR FREQ Contro l  to  des i red 
marker  s ignal  f requency shown on 
FREQUENCY Hz/MHz Dig i ta l  Disp lay.  

18.  Press DISPLAY MKR Swi tch to  add IF 
marker  s ignal  (≈-20 dBc)  to  IF output .  

19.  Disconnect  test  equipment .  
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4.7.11 UUT Power Percentage 

Div ide UUT Ef fect ive Peak Power f rom para  
1-2-4-7-6,  Step 8 by UUT Peak Power f rom 
para 1-2-4-7-6,  Step 6 and mul t ip ly  by 100 to  
obta in  power percentage Radar  UUT is  
operat ing at .  

 

UUT Ef fect ive 
Peak Power Equat ion:  

UUT Peak Power 

x 100 

 

Example:  para 1-2-3-5 

 

0 .8 kW  
 

2  kW  

x  
100 

 0 .4  x  100  

 40%  

 

A Radar  UUT operates at  40% when i t  has an 
Ef fect ive Peak Power of  0 .8 kW wi th  a Peak 
Power of  2  kW. 
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SECTION 3 - SPECIFICATIONS 

1. RD-301A RADAR TEST SET SPECIFICATIONS 

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

1.1 RF SIGNAL GENERATOR: 

Frequency:  Var iab le f rom 9.295 to  9.500 GHz 

Track ing:  

UUT Frequency:  9 .295 to  9.500 GHz 

UUT Power:  0 .25 to  12 kW 

Accuracy:   

UUT PULSE WIDTH ACCURACY 

2 to  30 μs ±25 kHz 

0.5 to  <2 μs ±60 kHz 

0.1 to  <0.5 μs ±600 kHz 

0.05 to  <0.1 μs ±2 kHz 

 

ΔF Of fset :  ±  MHz f rom t rack ing f requency 

Accuracy:  ±20 kHz + 10% ofΔF of fset  PANEL Meter  reading 

Output  Power:  Var iab le f rom -127 to  -50 dBm (at  UUT) 

Step:  1  or  10 dB 

Accuracy:  ±2 dB 

Contour  Boost :  Var iab le f rom 0 to  20 dB above se lected RF  
  Output  leve l  between -127 to  -75 dBm 

Accuracy:  ±1 dB f rom 9.310 to  9.410 GHz 

Range 2 At tenuat ion:  Var iab le f rom 0 to  59 dB below selected RF  
  Output  leve l  (Range 1)  (≥ -127 dBm) 

Step:  1  dB 

Accuracy:  ±1.5 dB 

RF Pulse Width:  Var iab le f rom 0.05 μs to  2 .5 ms 

RF ON/OFF Rat io :  ≥70 dB 

Source VSWR at  Waveguide Coupler :  ≤1.25:1 
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1.2 IF SIGNAL GENERATOR 

Frequency:  Var iab le f rom 20 to  70 MHz 

Sweep Width:  Var iab le f rom 0 to  4 MHz 

Marker  Frequency:  Var iab le f rom 20 to  70 MHz 

Power:   Var iab le f rom -130 to  +20 dBm 

Step:  1  or  10 dB 

Accuracy:  ±>2.5 dB + 1% of  se lected leve l  

Pulse Width:  Var iab le f rom 0.05 μs to  2 .5 ms 

ON/OFF Rat io :  ≥48 dB 

1.3 MODULATION 

Track:   PRF same as UUT (50 Hz to  20 kHz)  

INTL ( In ternal ) :  Var iab le PRF f rom 50 to  5000 Hz 

In ternal  AM (Square Wave) :  

Frequency:  Var iab le f rom 50 Hz to  5 kHz 

Square Wave Duty Cyc le:  50% 

Accuracy:  ±2.5% 

Ampl i tude:  

Up Modulat ion:  Var iab le f rom 0 to  +20 dB 

Step:  1  or  10 dB 

Accuracy:  ±1 dB for  se lected RF Output  leve l  between  
-127 to  -75 dBm (9.295 to  9.500 GHz) 

Down Modulat ion:  Var iab le f rom 0 to  -59 dB 

Step:  1  or  10 dB 

Accuracy:  ±1.5 dB for  se lected RF Output  leve l  above 
  -127 dBm (9.295 to  9.500 GHz) 
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1.4 RANGE 

Range 1:  0 .1 to  999.9 μs or  nmi  (NM) referenced to  leading  
edge of  detected UUT pulse at  50% point  

Residual  Delay:  0  to  0 .2 μs  

Range 2:  0 .1 to  999.9 μs or  nmi  (NM) referenced to  leading  
edge of  detected UUT pulse at  50% point  

Residual  de lay:  0 .3 to  0.5 μs 

Range Accuracy:  Residual  de lay ±0.01% of  se lected range delay  
(Range delay is  re ferenced to  12.3589 μs/nmi . )  

Modes:  

CONTOUR: Refer  to  RF Signal  Generator ,  Contour  Boost .  

RINGS 1 through 5:  Selectab le mul t ip les of  Range 1 

R2 ON: Range 1 and Range 2 act ive.  

R2 ALT:  Range 1 act ive wi th  Range 2 act ive every other  
  detected Radar  t ransmi t ter  pu lse.  

R1,R2 AUTO: Range 1 or  Range 2 act ive accord ing to  detected 
  radar  t ransmi t ter  pu lse width.   Range 1 act ive when 
  Radar  t ransmi t ter  pu lse width is  <Threshold.    
  Range 2 act ive when Radar  t ransmi t ter  pu lse width 
  is  ≥  Threshold.  

Threshold:  Var iab le f rom 0.2 to  1.0 μs (Preset  for  0 .4 μs)  

1.5 FREQUENCY COUNTER 

RF: 

Resolut ion:  10 kHz 

Accuracy:  ±250 kHz 

IF:  

Resolut ion:  1  kHz 

Accuracy:  ±0.01% of  FREQUENCY Hz/MHz Dig i ta l  Disp lay 
  reading 

PRF: 

Resolut ion:  1  Hz 

Accuracy:  ±1 Hz + 0.01% of  FREQUENCY Hz/MHz Dig i ta l  
  Disp lay reading 
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1.6 POWER METER 

Range:  0 .25 kW to 12 kW peak (s tandard)  2 .5 kW to 120 kW 
peak (opt ion wi th  external  10 dB At tenuator ,  not  
ca l ibrated in  system) 

Accuracy:  ±0.6 dB f rom 1 to  12 kW peak (s tandard)  (a t  UUT) 

Load VSWR: ≤1.25:1 

1.7 OUTPUTS 

ANALYZER RF X-BAND XMTR  
Connector :  Radar  t ransmi t ter  s ignal  

Level :  56 to  68 dB below radar  t ransmi t ter  leve l  

DLYD SYNC Connector :  Pos i t ive pu lse co inc ident  wi th  rep ly  pu lse 
(Range 1 and/or  Range 2)  

XMTR DET Connector :  Detected Radar  t ransmi t ter  pu lse 

Level :  0  to  +3 Vdc peak Video in to  50 Ω  

XMTR DSCRM .1V/MHz Connector :  0 .1 V/MHz (±10%) in to 50 Ω  

XMTR HET MON Connector :  

Level :  0  to  <+0.5 Vdc peak in to  50 Ω  

SYNC Connector :  Pos i t ive pu lse 

 Posi t ion:  Dependent  on MODULATION MODE Pushbut ton 
Swi tches se lect ion:  
 
TRACK  Coinc ident  wi th  Radar  t ransmi t ter  pu lse 
INTL  Coinc ident  wi th  in ternal  pu lse 
EXT (+)  Coinc ident  wi th  external  t r igger  
EXT (- )  Coinc ident  wi th  external  t r igger  
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1.8 INPUTS 

AM EXT INPUT Connector :  External  AM 

Input  Impedance:  >10 kΩ ,  ac  coupled 

Input  Vol tage:  3  VP-P for  28 to  32% modulat ion 

3 dB Bandwidth at  30% AM: ≥4970 Hz (30 Hz to  5 kHz)  

AM Percent  L imi t :  0% to 50% 

Square Wave Modulat ion 
( typ ica l  va lues) :   

FREQUENCY MODULATION RISE 
TIME 

FALL 
TIME 

500 Hz 50% (10 dB) 28 μs 60 μs 

500 Hz 30% (6 dB)  24 μs 40 μs 

 

EXT TRIG Connector :  ac coupled,  + or  -  

Level :  2  to  25 VP 

Frequency:  50 Hz to  20 kHz 

1.9 POWER 

AC INPUT Connector :  

Vol tage:  103 to  253 VAC 

Frequency:  50 to  440 Hz 

Power Consumpt ion ≤150 W 
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SECTION 4 - SHIPPING

1 SHIPPING TEST SETS 

1.1 INFORMATION 

Test  Sets  re turned to  factory  for  ca l ibrat ion,  
serv ice or  repai r  must  be repackaged and 
sh ipped accord ing to  the fo l lowing condi t ions:  

Authorizat ion 

Do not  re turn any products  to  factory  wi thout  
f i rs t  receiv ing author izat ion f rom Aerof lex 
Customer Serv ice Depar tment .  

CONTACT: 

Aerof lex  
Customer Serv ice 

Telephone:  (800)  835-2350 
FAX: (316)  529-5330 
emai l :  amer icas.serv ice@aerof lex.com  

Tagging Test  Sets 

Al l  Test  Sets  must  be tagged wi th :  

 Ident i f icat ion and address of  owner  

 Nature of  serv ice or  repai r  requi red 

 Model  Number 

 Ser ia l  Number 

Shipping Containers 

Test  Sets  must  be repackaged in  or ig ina l  
sh ipp ing conta iners  us ing Aerof lex pack ing 
molds.   I f  or ig ina l  sh ipp ing conta iners and 
mater ia ls  are not  avai lab le ,  contact  Aerof lex 
Customer Serv ice for  sh ipp ing inst ruct ions.  

Freight  Costs 

Al l  f re ight  costs  on non-warranty  sh ipments are 
assumed by the customer.   (See “Warranty  
Packet”  for  f re ight  charge pol icy  on warranty  
c la ims.)  

 

1 .2  REPACKING PROCEDURE 

 Make sure bot tom pack ing mold is  
seated on f loor  o f  sh ipp ing conta iner .  

 Carefu l ly  wrap Test  Set  wi th  
po lyethy lene sheet ing to  protect  f in ish.  

 P lace Test  Set  in to  sh ipp ing conta iner ,  
making sure Test  Set  is  secure ly  seated 
in  bot tom pack ing mold.  

 P lace top pack ing mold over  top of  Test  
Set  and press down unt i l  mold rests  
so l id ly  in  bot tom pack ing mold.  

 Close sh ipp ing conta iner  l ids  and seal  
wi th  sh ipp ing tape or  an indust r ia l  
s tap ler .   T ie  a l l  s ides of  conta iner  wi th  
break res is tant  rope,  twine or  equiva lent  
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TOP PACKING
MOLD

TEST INSTRUMENT
WRAPPED WITH
POLYETHYLENE
SHEETING

BOTTOM PACKING
MOLD

SHIPPING CONTAINER

HOLD DOWN
STRAP

 
Repacking Procedure 

F igure 1 
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SECTION 5 - STORAGE

1. STORING TEST SETS 

Perform the fo l lowing s torage precaut ions 
whenever  the Test  Set  is  s tored for  extended 
per iods:  

 Disconnect  Test  Set  f rom any e lect r ica l  
power source.  

 Disconnect  and s tore ac power cable and 
other  accessor ies wi th  Test  Set .  

 Cover  Test  Set  to  prevent  dust  and debr is  
f rom cover ing and enter ing Test  Set .  
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APPENDIX A - I/O CONNECTORS PIN-OUT TABLES 

CONNECTOR SIGNAL NAME TYPE INPUT/OUTPUT SIGNAL TYPE 

J49002 AUX X-BAND SMA OUTPUT RF (X-Band) 

J49003 ANLYZER RF 
X-BAND XMTR 

N OUTPUT At tenuated Radar  
UUT Signal  

J49004 VCO L-BAND SMA OUTPUT RF (L-Band)  

J49005 AM EXT BNC INPUT External  AM 

J49006 FM EXT BNC INPUT External  FM 

J49007 50% VIDEO XMTR BNC OUTPUT TTL Video 

J49008 AC ac Male INPUT ac L ine Power 

J49012 IF SCP SWP BNC OUTPUT 5 Vp-p 100 Hz 

J49016 X-BAND N INPUT/OUTPUT RF (X-Band) 

J49020 TEST VIDEO BNC INPUT External  Pulse 

J49021 TEST RF BNC INPUT RF (L-Band)  

J49022 SYNC BNC OUTPUT TTL 

J49023 DLYD SYNC BNC OUTPUT TTL 

J49024 EXT TRIG BNC OUTPUT 2 to  25 Vp Pulse or  
S ine Wave 

J49025 IF BNC OUTPUT IF 

J49026 XMTR DET BNC OUTPUT Detected Radar  
UUT Pulse Signal  

J49027 XMTR DSCRM 
.1V/MHz 

BNC OUTPUT Reference Pulse 
(Ampl i tude Ref lects  

UUT Frequency)  

J49028 XMTR HET MON BNC OUTPUT Radar  UUT Pulse 
Modulat ion 
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APPENDIX B - TEST EQUIPMENT REQUIREMENTS 

This  Appendix  conta ins a l is t  o f  test  equipment  su i tab le for  per forming a l l  o f  the maintenance 
procedures conta ined in  th is  manual .   The equipment  l is ted in  th is  Appendix  may exceed the 
min imum requi red speci f icat ions for  some of  the procedures conta ined in  th is  manual .  
 

TYPE MODEL 

Frequency Counter  PM 6662 or  Equiva lent  

L-Band Signal  Generator  Aerof lex 2023B w/Opt ion 11 or  Equiva lent  

Osci l loscope TEK 5032B or  Equiva lent  

Pulse Generator  HP8116A or  Equiva lent  
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 APPENDIX C - METRIC/BRITISH IMPERIAL CONVERSION TABLE 
  WITH NAUTICAL DISTANCE CONVERSIONS 

TO 
CONVERT: 

 
INTO: 

MULTIPLY 
BY: 

TO 
CONVERT: 

 
INTO: 

MULTIPLY 
BY: 

cm feet  0 .03281 meters  feet  3 .281 

cm inches 0.3937 meters  inches 39.37 

feet  cm 30.48 m/sec f t /sec 3.281 

feet  meters  0.3048 m/sec km/hr  3 .6 

f t /sec km/hr  1 .097 m/sec mi les/hr  2 .237 

f t /sec knots  0 .5921 mi les feet  5280 

f t /sec mi les/hr  0 .6818 mi les km 1.609 

f t /sec2  cm/sec2  30.48 mi les meters  1609 

f t /sec2  m/sec2  0 .3048 mi les nmi  0 .8684 

grams ounces 0.03527 mi les/hr  f t /sec 1.467 

inches cm 2.54 mi les/hr  km/hr  1 .609 

kg pounds 2.205 mi les/hr  knots  0 .8684 

kg/cm2 ps i  0 .0703 nmi  feet  6080.27 

km feet  3281 nmi  km 1.8532 

km mi les 0.6214 nmi  meters  1853.2 

km nmi  0 .5396 nmi  mi les 1.1516 

km/hr  f t /sec 0.9113 ounces grams 28.34953 

km/hr  knots  0.5396 pounds kg 0.4536 

km/hr  mi les/hr  0 .6214 ps i  kg/cm2 0.0703 

knots  f t /sec 1.689 100 f t  km 3.048 

knots  km/hr  1 .8532 100 f t  mi les 1.894 

knots  mi les/hr  1 .1516 100 f t  nmi  1 .645 
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APPENDIX D - ABBREVIATIONS 

A 

AC Al ternat ing Current  
ac Al ternat ing Current  
ADF Automat ic  Di rect ion F inder  
AFC Automat ic  Frequency Contro l  
AM Ampl i tude Modulated 
AMPL Ampl i f ier  
ANLYZER Spectrum Analyzer  
ARINC Aeronaut ica l  Radio,  Inc.  
ASCII  Amer ican Standard Code for  

In format ion In terchange 
ATE Automat ic  Test  Equipment  
ATTEN At tenuat ion 
AUX Auxi l iary  

B 

BCD Binary-Coded Data 

C 

ccw Counterc lockwise 
cm Cent imeter  
CMOS Complementary  Meta l -Ox ide 

Semiconductor  
CONT Contro l  
Cont  Cont inued 
CW Cont inuous Wave 
cw Clockwise 

D 

D/A Dig i ta l  to  Analog 
dB Decibe l  
dBc Decibe ls  re la t ive to  
 carr ier  
dBi  Decibe ls  above isot rop ic  
dBm Decibe ls  above one mi l l iwat t  
dc Di rect  Current  
DET Detector  
Div  Div is ion 
DLYD Delayed 
DMM Dig i ta l  Mul t imeter  
DSCRM Discr iminator  

E 

EFF Ef fect ive 
EXT External  
Ext  External  

F 

FCC Federa l  Communicat ions 
Commiss ion 

FM Frequency Modulated 
FREQ Frequency 
Ft  Feet  

G 

GEN Generator  
GHz Gigaher tz  (109)  
GND Ground 

H 

h Hexadecimal  
HET Heterodyne 
HI  High 
hr  Hour  
Hz Hertz  

I  

IEEE Inst i tu te of  E lect r ica l  and 
Elect ron ic  Engineers 

IF In termediate Frequency 
INTL Internal  
I /O Input /Output  

K 

kg Ki lograms (103)  
kHz Ki loher tz  (103)  
km Ki lometers  (103)  
k ts  Knots  (Veloc i ty )  
kV Ki lovo l ts  (103)  
kW Ki lowat ts  (103)  

L 

LED Light  Emi t t ing Diode 
LO Local  Osc i l la tor  
LO Low (Contro ls)  
LRU L ine Repai rab le Uni t  
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M 

m Meters  
Max Maximum 
MDR Min imum Detectab le Range 
MDS Min imum Discern ib le  Signal  
MHz Megaher tz  (106)  
Min Min imum 
MKR Marker  
MNL Manual  
MOD Modulator  
MON Moni tor  
ms Mi l l iseconds (10 - 3 )  
mV Mi l l ivo l t  (10 - 3 )  

N 

N/A Not  Appl icable 
NM Naut ica l  Mi les 
nmi  Naut ica l  Mi les 
ns Nanoseconds (10 - 9 )  

O 

OSC Osci l la tor  

P 

PC Pr in ted Ci rcu i t  
PM Pulse Modulated 
PPM Pulse Posi t ion Modulated 
PRF Pulse Repet i t ion Frequency 
ps i  Pounds per  Square Inch 
PWM Pulse Width Modulated 
PWR Power 

R 

RCT Rain Echo At tenuat ion 
Compensat ion Technique 

RCV Receive 
RCVR Receiver  
Ref  Reference 
RF Radio Frequency 
RMS Root  Mean Square 
R/T Receiver /Transmi t ter  
RTCA Radio Technica l  Commiss ion  

for  Aeronaut ics  

S 

SCOPE Osci l loscope 
SCP Osci l loscope 
sec Seconds 
SEL Select  
S/N Ser ia l  Number 
STC Sensi t iv i ty  T ime Contro l  
SWP Sweep 
SYNC Synchronizat ion 

T 

TGS Tangent ia l  Sensi t iv i ty  S ignal  
TRIG Tr igger  
TTL Trans is tor -Trans is tor  Logic  

U 

UUT Uni t  Under  Test  

V 

V Vol ts  
VAC Vol ts ,  A l ternat ing Current  
VCO Vol tage Contro l led Osci l la tor  
Vdc Vol ts ,  Di rect  Current  
VHF Very High Frequency 
Vp Vol ts ,  Peak 
Vp-p Vol ts ,  Peak- to-Peak 
VSWR Vol tage Standing Wave Rat io  

W 

W Watts  

X 

XCVR Transceiver  
XMTR Transmi t ter  
 
μs Microseconds (10 - 6 )  
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