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Cable Statement:  

For cont inued EMC compl iance,  double sh ie lded and proper ly terminated external  in ter face cables 
must  be used wi th  th is equipment  when in ter facing wi th  the GPIB,  INTERROGATOR, INDICATOR, 
IFR BUS and/or  AUXILIARY Connectors.  

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

Dur ing the occurrence of  a  vo l tage d ip ,  in ter rupt ion or  surge on the power l ine,  the d isp lay 
readouts may momentar i ly  d im and Transmi t ter  Power may momentar i ly  d isp lay an erroneous 
reading.  

 

Nomenclature Statement:  

The ATC-1400A-2 Transponder /DME Test  Set  is the of f ic ia l  nomenclature for  the EMC and Safety 
compl iant  ATC-1400A Transponder /DME Test  set .   The gener ic terms Uni t  and Test  Set  a lso refer  
to  the ATC-1400A-2 Transponder /DME Test  Set .  
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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 SPECIF IED 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 IDENTIF IES 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 – ATC-1400A-2 TEST SET 

This manual  conta ins the in format ion necessary to  insta l l ,  operate and evaluate the ATC-1400A-2 
Test  Set .  

I t  is  st 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 .  

Refer  a l l  servic ing of  the ATC-1400A-2 Test  Set  to  qual i f ied technica l  personnel .  

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 ATC-1400A-2)  

Sect ion 2 -  OPERATION ( insta l la t ion;  descr ip t ion of  contro ls,  connectors and 
  ind icators;  per formance evaluat ion;  genera l  operat ing procedures;  and  
  remote operat ion)  

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 ATC-1400A-2 is designed for  test ing and 
ca l ibrat ing DME (Distance Measur ing 
Equipment) ,  ATC (Ai r  Traf f ic  Contro l )  
Transponder  Ai rcraf t  Equipment ,  and ARINC 
568 Dig i ta l  DME Indicators.   The ATC-1400A-2 
operates manual ly using f ront  panel  cont ro ls 
and swi tches,  or  remote ly by ATE (Automat ic 
Test  Equipment)  contro l  through GPIB (Genera l  
Purpose In ter face Bus) .  

NOTE:  Necessary test  s ignals and the i r  
var ia t ions are generated wi th in  the 
ATC-1400A-2.   An Osci l loscope is 
requi red as per iphera l  equipment .  

1.2 FUNCTIONAL CAPABILITIES 

The ATC-1400A-2 incorporates the fo l lowing 
features and capabi l i t ies:  

1.2.1 Signal  Generator 

Frequency Select  Modes 

Desi red L-Band Output  Frequency is se lected 
by d i rect  MHz,  VOR-pai red and TACAN channel  
designat ions.   Desi red f requency is se lected in  
1  MHz increments f rom 962 to  1213 MHz.  

�F Capabi l i ty  

Desi red f requency is var ied ±9.99 MHz in   
10 kHz increments.  

Manual  or  Automatic Stepping 

Selected f requency is var ied manual ly or  
automat ica l ly in  1  MHz steps,  upward in  
f requency,  a t  a  ra te determined by a f ront  
panel  cont ro l .  

Suppressor ON/OFF 

Mutual  suppression output  is swi tched ON or  
OFF.   Suppression pulse leve l  is  ad justab le on 
f ront  panel .  

 

 

1 .2.2 DME Mode 

The standard test  conf igurat ion for  test ing 
ARINC 568 DME in loca l  or  remote contro l  
mode of  operat ion is shown in  1-1-1,  F igure 1.  

Range Delay 

Switch se lectable -1 NMi range for  ind icator  
ca l ibrat ion.   When se lect ing -1 NMi feature,   
1  NMi  is subtracted f rom programmable range 
of  0  to  399.99 NMi.   Actual  range of  UUT is 
d isp layed on DISPLAY SELECT Readout   
(1-2-2,  F igure 5) .  

Velocity 

Selected as inbound or  outbound.   Inbound 
ve loci ty decreases se lected range to  0 NMi,  
then increases to  400.00 NMi.   Outbound 
ve loci ty increases se lected range to   
400.00 NMi,  then decreases to  0 NMi.  

Accelerat ion 

Non-zero accelerat ion decreases se lected 
ve loci ty to  0,  then increases to  9990 KTS.  

Squitter  

Squi t ter  provides stab le ra te,  d ist r ibut ion and 
repeatabi l i ty .  

TACAN 

When TACAN is se lected,  output  pu lses are 
AM modulated wi th  15 and 135 Hz signals.   
TACAN main burst  and auxi l iary burst  s ignals 
are generated,  represent ing a bear ing of  180° .   
External  AM and pulse modulat ion inputs are 
avai lab le at  TACAN INPUT Connector  (J2)   
(1-2-2,  F igure 5)  and EXTERNAL 
MEASUREMENT GATE Connector  (J3)   
(1-2-2,  F igure 5) .
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ATE
CONTROLLER POWER SUPPLY

115 V, 400 Hz 26 V, 400 Hz
POWER SUPPLY

SCOPE ATC-1400A-2

IEEE-488 INDICATOR I/O BUS

RF I/O
SYNC OUTPUT

GEN/XMTR/DISCRIMINATOR
OUTPUT

ARINC 568
INTRG INDICATOR

ARINC 568

7501032 

ATC-1400A-2/ARINC 568 DME Funct ional  B lock Diagram 
Figure 1

Echo Pulses 

Selected ECHO pulse rep l ies are generated at  
approximate ly 30 NMi in  response to  a l l  
in ter rogat ions.  

Pulse Characterist ics 

DME pulses are formed by f i l ter ing.   Pulse 
spect rum has adequate s ide lobe shaping to  
a l low adjacent  channel  re ject ion 
measurements.  

DME Serial  Data Interface 

Ser ia l  BCD distance word is generated by  
ATC-1400A-2 to  correspond to  range d istance 
programmed in  ATC-1400A-2.   Th is ser ia l  BCD 
word is avai lab le at  INDICATOR Connector  
(J7)  (1-2-2,  F igure 5) .   Th is in ter face is 
compat ib le  wi th  ARINC Character ist ic 568 
requi rements for  d ig i ta l  s ignals.  

INTERROGATOR Connector  (J8)  (1-2-2,   
F igure 5)  rece ives ser ia l  BCD distance data 
f rom DME UUT for  d isp lay on DISPLAY 
SELECT Readout  (1-2-2,  F igure 5) .  

Frequency Channel ing Outputs 

The 2-out-of -5 VOR pai red channel  f requencies 
are avai lab le at  INTERROGATOR Connector  
(J8)  (1-2-2,  F igure 5)  for  contro l  o f  DME UUT 
when ATC-1400A-2 is in  Automat ic Frequency 
Stepping Mode.  
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CONTROLLER POWER SUPPLY

115 V, 400 Hz
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RF I/O
SYNC OUTPUT

GEN/XMTR OUTPUT

ARINC 572
XPDR CONTROL

ARINC 572

7501002

115 V, 400 Hz

PANEL

 

ATC-1400A-2/ARINC 572 XPDR Funct ional  B lock Diagram 
Figure 2

1.2.3 XPDR Mode 

The standard test  conf igurat ion for  test ing 
ARINC 572 XPDR in loca l  or  remote contro l  
mode of  operat ion is shown in  1-1-1,  F igure 2.  

Modes 

Modes 1,  2 ,  T,  A,  B,  C,  D,  AC1 and AC2 are 
avai lab le.   Modes AC1 and AC2 a l ternate 
between Modes A and C.   AC1 resul ts in  XPDR 
Code data in  4  d ig i t  Octa l  Code for  Mode A 
response to  be d isp layed.   AC2 Mode has 
a l t i tude data f rom Mode C response d isp layed 
in  feet  (X1000) .  

Variable Pulse Spacing 

P2 and P3 pulses are var ied in  posi t ive or  
negat ive d i rect ion,  or  set  to  ca l ibrated spacing 
by ind iv idual  swi tches.   P2 and P3 cannot  be 
var ied at  d i f ferent  amounts s imul taneously.  

Pulse Width 

Pulse width generated in  XPDR Mode is var ied 
f rom 0.2 to  1.95 µs,  or  se lected for  a  
ca l ibrated width.  

Side Lobe Suppression 

Ampl i tude of  P2 SLS (Side Lobe Suppression)  
pu lse is set  f rom -19 to  +6 dB,  re la t ive to  P1,  
in  1  dB increments.   P1 pulse is swi tched ON 
or  OFF by a se lector  swi tch.  

Interference/DBL Interrogat ion 

In ter ference pulse and double in ter rogat ion 
funct ions are combined in  one swi tch se lector  
and cannot  be se lected simul taneously.   E i ther  
funct ion is swi tched ON or  OFF by se lector  
swi tch.   In  DBL In ter rogat ion Mode,  second 
in ter rogat ion is 20.5 µs maximum plus Mode 
spacing f rom P1 of  f i rst  in ter rogat ion.  

UUT Pulse Spacing Detector 

Transponder  rep l ies are ver i f ied for  proper  
pu lse posi t ion by se lect ion of  a  narrow window,  
using DECODER WIDE/NARROW Swi tch  
(1-2-2,  F igure 5) .   In  narrow posi t ion,  pu lses 
wi th in  100 ns of  designated posi t ion are 
recognized and d isp layed in  XPDR Code 
Disp lay readout .   A wide window is provided by 
DECODER WIDE/NARROW Swi tch (1-2-2,  
F igure 5)  when pulse posi t ion accuracy 
ver i f icat ion is not  desi red.  
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1.2.4 UUT Measurements 

Transmitter  Frequency Counter 

Average f requency of  one pulse in  a rep ly 
(XPDR Mode) or  in ter rogat ion (DME Mode) is 
counted and cont inuously d isp layed.   In  DME 
Mode,  e i ther  P1 or  P2 is se lected for  count ing 
by a se lector  swi tch.   In  XPDR Mode,  e i ther  F1 
or  F2 is se lected for  count ing by a se lector  
swi tch.  

Transmitter Frequency Discriminator 

Frequency var ia t ion wi th in  measured pulse is 
v iewed at  d iscr iminator  output .   A reference 
vo l tage is suppl ied af ter  measured pulse,  
which represents average f requency d isp layed 
on UUT t ransmi t ter  f requency counter  d isp lay.  

Transmitter Power Meter 

Transmi t ter  power is measured by a peak 
power detector  and d isp layed.   Resolut ion of  
d isp lay is 1  W f rom 4 to  40 kW and 0.1 W f rom 
0 to  40 W.  In  DME Mode,  e i ther  P1 or  P2 is 
measured.   In  XPDR Mode,  e i ther  F1 or  F2 is 
measured.  

1.2.5 Auxi l iary Unit  Capabi l i ty  

The ATC-1400A-2 a l lows communicat ion wi th  
one or  more auxi l iary un i ts.   Auxi l iary un i ts 
provide addi t ional  modulat ion capabi l i ty  
needed to test  TACAN, IFF,  MODE S and DME 
P.   Communicat ion is provided via  Aerof lex 
BUS Connector  (J5)  (1-2-2,  F igure 5)  and 
AUXILIARY Connector  (J6)  (1-2-2,  F igure 5) .  

1.3.  ELECTRICAL DESCRIPTION 

The ATC-1400A-2 is microprocessor  contro l led,  
featur ing a s ing le conversion phase lock 
generator  and a s imple detector  rece iver .   
V ideo processing ( received video and generate 
v ideo)  is contro l led by a microprocessor  
through f ront  panel  contro l  set t ings or  GPIB 
commands.   ATC-1400A-2 ci rcu i t  descr ip t ion is 
shown in  1-1-1,  Table 1.

 

CIRCUIT(S) MODULES 

Ut i l i ty  Ci rcu i ts Power Supply Module 
Dist r ibut ion PC Board 
Connector  PC Board 
Counter  Module 
In ter face PC Board Module 
AC Power Panel  
Front  Panel  Module 

Card Cage Module Ci rcu i ts DME Range PC Board 
DME Timing PC Board 
XPDR Decoder  PC Board 
DME Reply PC Board 
XPDR Contro l  PC Board 
XPDR Pulse PC Board 

Generate Ci rcu i ts Synthesizer  Module 
ALC/Mixer  Module 
200 MHz Generator  Module 
RF Bulkhead Module 

Receive Ci rcu i ts Discr iminator  Module 
RF Bulkhead Module 
Video Module 

Microprocessor  Ci rcu i t  Microprocessor  PC Board 

ATC-1400A-2 Major  E lect r ica l  Systems 
Table 1 
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SECTION 2 - OPERATION 

1. INSTALLATION 

1.1 GENERAL 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 in to operat ing 
posi t ion.  

2 .  Connect  ac power cable f rom AC INPUT 
Connector  (1-2-2,  F igure 5)  to  100 to  
120 VAC at  60 Hz or  220 to  240 VAC at  
50 Hz source.  

1.2 SAFETY PRECAUTIONS 

Listed 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 ions 
out l ined in  th is manual .  

1.2.1 Complying with Instruct ions 

Insta l la t ion/operat ing personnel  should not  
a t tempt  to  insta l l  or  operate the ATC-1400A-2 
wi thout  reading and complying wi th  a l l  
inst ruct ions conta ined in  th is manual .   A l l  
procedures must  be per formed in  exact  
sequence and manner  descr ibed.  

1.2.2 Grounding Requirements 

The power cord,  equipped wi th  standard three-
prong p lug,  must  be connected to  a proper ly 
grounded three-prong wal l  receptacle.   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  
receptacle(s)  for  proper  grounding.  

Replace any standard two-prong wal l  
receptacle(s)  wi th  proper ly grounded three-
prong receptacle(s) .  

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

WARNING: DO NOT USE A THREE-PRONG 
TO TWO-PRONG ADAPTER 
PLUG.  DOING SO CREATES A 
SHOCK HAZARD BETWEEN THE 
CHASSIS AND ELECTRICAL 
GROUND. 

 

1.2.3 Operat ing Safety 

Due to presence of  potent ia l ly  le tha l  vo l tages 
wi th in  ATC-1400A-2,  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 exercised when 
per forming any operat ions preceded by a 
CAUTION or  WARNING label .   CAUTION labels 
appear  where possib i l i ty  o f  damage to  
equipment  exists and WARNING labels denote 
condi t ions where bodi ly in jury or  death may 
resul t .  

1.3.  POWER REQUIREMENTS 

The ATC-1400A-2 power supply operates over  
a vo l tage range of  100 to  120 VAC at  60 Hz or  
220 to  240 VAC at  50 Hz.   No in ternal  wi r ing or  
swi tch ing changes are requi red pr ior  to  
apply ing ac power to  ATC-1400A-2.   
Instantaneous surge current  turn-on is <10 A.   
The speci f ied fuse rat ings for  input  vo l tage are 
shown in  Table 1.  
 

INPUT  
VOLTAGE 

FUSE  
RATINGS 

(F1 and F2)  

AEROFLEX  
PART NO 

105 to  250  
VAC 

3.0 A,   
Type F 

5106-0300-600 
(Bussman 

AGC3) 

200 to  220  
VAC 

3.0 A,   
Type F 

5106-0300-600  
(Bussman 

AGC3) 

Speci f ied Fuse Rat ings 
Table 1 

CAUTION: FOR CONTINUOUS 
PROTECTION AGAINST FIRE, 
REPLACE ONLY WITH FUSE OF 
THE SPECIFIED VOLTAGE AND 
CURRENT RATINGS. 
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1.4 RACK-MOUNT INSTALLATION 

The ATC-1400A-2 is insta l led in  bench- top or  
rack-mount  fash ion.   A l l  Aerof lex test  sets are 
sh ipped f rom factory wi th  p last ic feet  insta l led 
for  bench- top insta l la t ion.   Conversion f rom 
bench- top to  rack-mount  insta l la t ion is possib le  
by order ing Rack-Mount  K i t  (7001-7636-800) .   
One ki t  per  un i t  is  requi red for  insta l la t ion.  

CAUTION: AVOID RESTRICTION OF AIR 
FLOW TO INTAKE VENT ON 
REAR PANEL AND EXHAUST 
VENT ON LEFT SIDE PANEL.  
WHEN OPERATING IN THE 
NORMAL HORIZONTAL 
POSITION, MAINTAIN AT  
LEAST TWO INCHES (FIVE 
CENTIMETERS) OF CLEARANCE 
BETWEEN OBJECTS OR WALLS 
AND THE LEFT SIDE AND REAR 
PANELS OF THE EQUIPMENT.  
IF OPERATING IN A RACK, 
MAXIMUM AMBIENT 
TEMPERATURE MUST BE AT OR 
BELOW 40�C. 

1.5 EXTERNAL CLEANING 

The fo l lowing procedure conta ins rout ine 
inst ruct ions for  c leaning the outside of  the Test  
Set .  

CAUTION: DISCONNECT POWER FROM 
TEST SET TO AVOID POSSIBLE 
DAMAGE TO ELECTRONIC 
CIRCUITS. 

STEP PROCEDURE 

1.  Clean f ront  panel ,  swi tches and d isp lay 
face wi th  sof t  l in t - f ree c lo th.   I f  d i r t  is  
d i f f icu l t  to  remove,  dampen clo th wi th  
water  and a mi ld  l iqu id  detergent .  

2 .  Remove grease,  fungus and ground- in  
d i r t  f rom sur faces wi th  sof t  l in t - f ree c lo th 
dampened (not  soaked)  wi th  isopropyl  
a lcohol .   

3 .  Remove dust  and d i r t  f rom connectors 
wi th  sof t -br ist led brush.  

4 .  Cover  connectors,  not  in  use,  wi th  
su i tab le dust  cover  to  prevent  tarn ish ing 
of  connector  contacts.  

5 .  Clean cables wi th  sof t  l in t - f ree c lo th.  

6 .  Paint  exposed meta l  sur face to  avoid 
corrosion.  
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1.6 SYSTEM INTERCONNECT CABLES 

For at tach ing in terconnect  cables and power 
cords to  test  ARINC 568 DME Interrogator  
equipment ,  re fer  to  1-2-1,  F igure 1.   For  test  
setup of  ARINC 572 Transponder  equipment ,  
re fer  to  1-2-1,  F igure 2.  

1.6.1 ARINC 568 Indicator Interface 

ARINC 568 d ig i ta l  ind icator  is in ter faced wi th  
ATC-1400A-2 through INDICATOR Connector  
(J7)  (1-2-2,  F igure 5)  to  provide signals 
necessary to  operate contro l  un i t .   Typica l  
in terconnect  cable is shown in  1-2-1,  F igure 3 
and wi r ing d iagram is shown in  1-2-1,  F igure 4.    
ATC-1400A-2 is capable of  reading ser ia l  
range data,  e l iminat ing need for  separate 
ind icator .  

1.6.2 ARINC 568 Interrogator Interface 

ARINC 568 In ter rogator  is in ter faced wi th   
ATC-1400A-2 through INTERROGATOR 
Connector  (J8)  (1-2-2,  F igure 5)  to  provide  
2-out -of -5 VOR-Pai red Channel  Frequency 
Code necessary for  channel ing in ter rogator  
and to  e l iminate the need for  a  DME contro l  
un i t .  

NOTE:  To proper ly in ter face ARINC 568 
In terrogator  un i t  to  ATC-1400A-2,  an 
accessory wi r ing harness is requi red.   
Wir ing harness is fabr icated by user .   
Typica l  accessory wi r ing harness is 
shown in  1-2-1,  F igure 3 and 
in terconnect  d iagram is shown in   
1-2-1,  F igure 4.  
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 ATC-1400A-2/ARINC 568 DME Interconnect   
 Assembl ies Front  and Rear  Panels 

 F igure 3
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SUPPRESSOR
ANTENNA

REC. VIDEO

TOP PLUG

ARINC 568 DME INTERROGATOR
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TO ATC-1400A-2
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D
E

0.01 MHz FREQUENCY SELECT C
FREQUENCY SELECT COMMON
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 ATC-1400A-2/ARINC 568 DME Interconnect  Wir ing Diagram 
 F igure 4 
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2. DESCRIPTION OF CONTROLS, CONNECTORS AND INDICATORS 
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ATC-1400A-2 Front  and Rear  Panels 
F igure 5 
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1 .  XMTR PWR WATTS Disp lay 
2.  LOAD RNG Pushbut ton Swi tch 
3.  RF LEVEL -dBm Disp lay 
4.  LOAD VEL Pushbut ton Swi tch 
5.  LOAD ACCEL Pushbut ton Swi tch 
6.  RF LEVEL Contro l  
7 .  CW/NORM/OFF Swi tch 
8.  CLEAR ACCEL Pushbut ton Swi tch 
9.  RF I /O Connector  (J15)  

10.  CLEAR VEL Pushbut ton Swi tch 
11.  -1  NMi /NORM Swi tch 
12.  XMTR Connector  (J16)  
13.  CLEAR RNG Pushbut ton Swi tch 
14.  IN/OUT Swi tch 
15.  GEN Connector  (J17)  
16.  SUPPRESSOR OUTPUT Connector  (J18)  
17.  SUPPRESSOR ON/OFF Swi tch 
18.  SLS/ECHO ON/OFF Swi tch 
19.  SUPPRESSOR VAR Adjustment  
20.  XPDR PULSE WIDTH VAR/CAL Swi tch 
21.  FREQ STEP RATE Contro l  
22.  MAN/AUTO/MAN STEP Swi tch 
23.  CAL Ø Contro l  
24.  DME DEV P2/CAL Swi tch 
25.  XPDR DEV P3/CAL Swi tch 
26.  CAL MARKS Connector  (J19)  
27.  1 .0 µs/1.45 µs Swi tch 
28.  XPDR DEV P2/CAL Swi tch 
29.  SYNC Connector  (J20)  
30.  TO/TAC/TD Swi tch 
31.  INTRF PULSE WIDTH Contro l  
32.  PRF/SQTR ON/OFF Swi tch 
33.  DISCRIMINATOR Connector  (J21)  
34.  F2/P2 F1/P1 Swi tch 
35.  POWER Switch 
36.  IDENT TONE/OFF/CODE Swi tch 
37.  TACAN ON/OFF Swi tch 
38.  XPDR MODE Contro l  
39.  DME REPLY EFFICIENCY Contro l  

 
40.  DISPLAY SELECT Contro l  
41.  PRF/SQTR Thumbwheels 
42.  DBL INTERR/INTRF PULSE Thumbwheels 
43.  DISPLAY SELECT  Readout  
44.  XPDR P2/P3 DEV Thumbwheels 
45.  FREQ/FUNCTION SELECT Thumbwheels 
46.  DME-PRF Hz/XPDR-%REPLY Disp lay 
47.  DME P2 DEV Thumbwheels 
48.  ∆F Thumbwheels 
49.  XPDR PULSE WIDTH Thumbwheels 
50.  SLS/ECHO Thumbwheels 
51.  XMTR FREQ MHz Disp lay 
52.  RANGE/VEL/ACCEL Thumbwheels 
53.  GPIB Connector  
54.  GPIB ADDRESS/OPTION Dip Swi tches 
55.  AC LINE Fuses 
56.  Not  Used 
57.  AC INPUT Connector  
58.  Not  Used 
59.  J23 
60.  EXTERNAL RF Connector  (J22)  
61.  XMTR Connector  (J11)  
62.  GEN Connector  (J10)  
63.  R/NAV Connector  (J9)  
64.  DECODER WIDE/NARROW Swi tch 
65.  EQUALIZER/OFF Swi tch 
66.  SELF-INTERR/OFF Swi tch 
67.  INST-DIM HI /LOW Swi tch 
68.  SERIAL CLOCK FREQ Adjustment  
69.  INTERROGATOR Connector  (J8)  
70.  INDICATOR Connector  (J7)  
71.  IFR BUS Connector  (J5)  
72.  AUXILIARY Connector  (J6)  
73.  DABS INPUT Connector  (J1)  
74.  TACAN INPUT Connector  (J2)  
75.  EXTERNAL MEASUREMENT GATE 

Connector  (J3)  
76.  RF LEVEL INPUT Connector  (J4)  
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2.1 ATC-1400A-2 FRONT PANEL (1-2-2,  Figure 5)

ITEM DESCRIPTION 

1.  XMTR PWR WATTS Display 

Provides cont inuous visual  d isp lay of  peak 
power of  UUT f rom 0 to  3999 W and EEEE 
when over  l imi t .   In  DME Mode,  f i rst  or  second 
in ter rogat ion pulse is measured.   In  XPDR 
Mode,  f i rst  or  second f raming pulse is 
measured.  

NOTE:  ATC-1400A-2 recognizes pulses f rom 
0 to  50 W Peak Power and for  PRFs 
as low as 1.4 Hz PRF (0.5 dB 
accuracy is speci f ied only for  s ignals 
above 50 W and 10 Hz) .    
ATC-1400A-2 does not  f i l ter  out  
undesi red DC pulses which may af fect  
power measurement .   When measured 
UUT power is <41 W, resolut ion of  
measurement  changes to  0.1 W steps.   
A decimal  po int  appears pr ior  to  last  
d ig i t  in  d isp lay and "100"  d ig i t  is  
de leted.   Condi t ion remains unt i l  
power increases to  49.0 W and 
resolut ion rever ts back to  1 W. 

NOTE:  Overshoot  on leading edge of  XPDR 
pulse is ignored by power meter  i f   
<50 ns in  width.  

2.  LOAD RNG Pushbutton Switch (DME) 

Programs f ixed range d istance f rom 000.00 to  
399.99 NMi,  as se lected on RANGE/VEL/  
ACCEL Thumbwheels.   LOAD RNG funct ion 
automat ica l ly c lears ve loci ty and accelerat ion 
funct ion.  

3.  RF LEVEL -dBm Display 

Displays programmed peak RF power of  
generator  in  dB <1 mW, as se lected by RF 
LEVEL Contro l  or  Remote Contro l  (GPIB) .  

NOTE:  RF Level  is  programmed f rom 0 to   
-127 dBm in 1 dB steps wi th  accuracy 
speci f ied f rom 0 to  -110 dBm. 

4.  LOAD VEL Pushbutton Switch (DME) 

Programs ve loci ty f rom 000.0 to  9990.0 KTS,  
as se lected on RANGE/VEL/ACCEL 
Thumbwheels.   Select ion of  LOAD VEL funct ion 
c lears accelerat ion to  zero and presets 
accelerat ion to  decrease ve loci ty.  

ITEM DESCRIPTION 

5.  LOAD ACCEL Pushbutton Switch (DME) 

Programs accelerat ion f rom 000.00 to   
399.00 FT/S/S,  as se lected on RANGE/VEL/  
ACCEL Thumbwheels.   Select ion of  LOAD 
ACCEL funct ion programs ATC-1400A-2 wi th  
last  programmed va lue of  ve loci ty.   Non-zero 
accelerat ion decreases ve loci ty to  zero,  then 
automat ica l ly swi tches to  outbound and 
increases.   Veloci ty increases to  maximum 
value of  9990 KTS and stops.  

6.  RF LEVEL Control  

Slowly turn RF LEVEL Contro l  to  adjust  RF 
generator  leve l  in  1  dB steps.   Spinn ing RF 
LEVEL Contro l  rap id ly causes RF LEVEL -dBm 
Disp lay to  change rap id ly,  but  does not  change 
RF generator  output  leve l .   Generator  output  
leve l  is  programmed to new value when RF 
LEVEL Contro l  turn ing rate is s lowed.  

7.  CW/NORM/OFF Switch 

 CW Suppl ies cont inuous-wave 
output  s ignal  for  test ing and 
ca l ibrat ion of  ATC-1400A-2.  

 NORM Al lows ATC-1400A-2 to  operate 
as f l ight  s imulator .  

 OFF Inh ib i ts a l l  ATC-1400A-2 
generated pulses.  

8.  CLEAR ACCEL Pushbutton Switch (DME)  

Clears previously loaded accelerat ion 
in format ion to  0 FT/S/S.   Select ion of  CLEAR 
ACCEL funct ion programs ATC-1400A-2 wi th  
last  programmed va lue of  ve loci ty.  

NOTE:  ATC-1400A-2 stores last  programmed 
va lue of  ve loci ty in  memory.  

9.  RF I /O Connector   

CAUTION:  MAXIMUM INPUT TO THE RF I /O 
CONNECTOR MUST NOT EXCEED 
5 KW PEAK OR 10 W AVERAGE. 

Connects a l l  in ter rogat ion and rep ly RF pulses 
to  UUT antenna connector .  
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ITEM DESCRIPTION 

10.  CLEAR VEL Pushbutton Switch (DME) 

Clears previously se lected ve loci ty in format ion 
to  0 KN and accelerat ion to  0 FT/S/S.  

11.  -1 NMi/NORM Switch (DME) 

 NORM Selects normal  range on  
ATC-1400A-2 of  0  to   
399.99 NMi.  

 -1  NMi Subtracts 1 NMi f rom range,  
programming ATC-1400A-2 to  
operate f rom -1 to  398.99 NMi.  

NOTE:  Select ion of  0 .1 NMi  a l lows 
ATC-1400A-2 to  rep ly to  a l l  
in ter rogat ions,  regard less of  
pu lse posi t ion errors.  

12.  XMTR Connector 

RF pulses t ransmi t ted by UUT are detected by 
ATC-1400A-2 and present  a t  XMTR Connector .   
Detected video is seen wi th  Osci l loscope and 
50 Ω  Coaxia l  Cable.  

13.  CLEAR RNG Pushbutton Switch (DME) 

Clears previously se lected range in format ion to  
0 NMi  and clears previously se lected ve loci ty 
and accelerat ion in format ion.  

14.  IN/OUT Switch (DME) 

 IN Inbound non-zero ve loci ty 
decreases range to  zero,  then 
automat ica l ly swi tches to  
outbound and increases range.  

 Range increases to  maximum 
value of  399.99 NMi or  va lue set  
in ternal ly (on ly by a qual i f ied 
service technic ian) ,  then 
automat ica l ly swi tches to  
inbound and decreases range 
again.  

ITEM DESCRIPTION 

 OUT Outbound non-zero ve loci ty 
increases range to  maximum 
value of  399.99 NMi or  va lue set  
in ternal ly (on ly by a qual i f ied 
service technic ian) ,  then 
automat ica l ly swi tches to  
inbound and decreases range.  

Range decreases to  zero,  then 
automat ica l ly swi tches to  
outbound and increases range 
again.  

NOTE:  I f  ve loci ty is outbound when 
IN/OUT Swi tch is set  to  IN,  set  
IN/OUT Swi tch to  OUT, then 
back to  IN.  

15.  GEN Connector 

RF output  pu lses f rom generator  are detected 
and present  a t  GEN Connector  for  v iewing 
t ransponder  in ter rogat ions and in ter ference 
pulses,  DME TACAN reference groups,  TACAN 
AM, ident  and equal izer  pu lses,  range rep l ies 
and squi t ter .   Detected pulses are seen wi th  
Osci l loscope and 50 Ω  Coaxia l  Cable.  

16.  SUPPRESSOR OUTPUT Connector 

Mutual  suppression pulses are provided for  
XPDR and DME.  Level  o f  suppression pulses 
is adjusted by SUPPRESSOR VAR Adjustment .   
Pulse occurs pr ior  to  range repl ies in  DME 
Mode and is co incident  wi th  P3 pulse in  XPDR 
Mode.  

17.  SUPPRESSOR ON/OFF Switch 

 ON Provides suppressor  pu lses to  
XPDR and DME. 

 OFF Inh ib i ts suppressor  pu lses wi th in  
ATC-1400A-2.  

18.  SLS/ECHO ON/OFF Switch 

 ON Echo repl ies are generated in  
DME mode.   P2 SLS suppression 
pulses are enabled in  XPDR 
Mode.  

 OFF Echo repl ies and P2 SLS pulses 
are inh ib i ted.  

NOTE:  SLS/ECHO Thumbwheel  se lect  
ampl i tude of  echo rep l ies,  P2 SLS 
pulses and in ter ference pulses.  
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ITEM DESCRIPTION 

19.  SUPPRESSOR VAR Adjustment 

Adjusts leve l  o f  suppression pulse.   Clockwise 
rotat ion increases leve l  o f  suppression pulse 
and counterclockwise rotat ion decreases leve l  
o f  suppression pulse.  

20.  XPDR PULSE WIDTH VAR/CAL Switch 
(XPDR) 

 VAR Selects var iab le pulse width (as 
read f rom XPDR PULSE WIDTH 
Thumbwheels [49] )  f rom 0.15 to  
1.95 µs in  0 .05 µs increases.  

NOTE:  Generator  output  leve l  is  not  
speci f ied <0.2 µs pulse width.  

 CAL Selects t ransponder  pu lse width 
of  0 .8 µs.  

21.  FREQ STEP RATE Control  

Channel  f requency rate is increased 
automat ica l ly.   Clockwise rotat ion increases 
f requency step rate.   Fu l ly counterclockwise 
d isables automat ic f requency step rate and 
enables manual  stepping.  

22.  MAN/AUTO/MAN STEP Switch 

 MAN Channel  f requency is 
determined by se lect ion of  
FREQ/FUNCTION SELECT 
Thumbwheels.  

 AUTO Channel  f requency is increased 
automat ica l ly in  1  MHz steps.   
Step rate is contro l led by 
posi t ion ing of  FREQ STEP RATE 
Contro l  and FREQ/FUNCTION 
SELECT Thumbwheels are 
d isabled.  

 Power-up of  ATC-1400A-2 wi th  
MAN/AUTO/MAN STEP Swi tch 
set  to  AUTO, defaul ts  
ATC-1400A-2 to  1031 MHz.  

 MAN STEP 
Channel  f requency is increased 
manual ly in  1  MHz steps.  

ITEM DESCRIPTION 

NOTE:  In  XPDR funct ion,  f requency is 
increased in  1  MHz steps f rom 
f requency se lected on 
FREQ/FUNCTION SELECT 
Thumbwheels and terminated at   
1213 MHz.   In  DME Funct ion,  a l l  X 
and Y Channels are increased 
automat ica l ly by using AUTO Channel  
feature a long wi th  2-out -of -5  code 
output  a t  INTERROGATOR Connector  
(J8) .   Stepping star ts at  f requency and 
channel  (X or  Y)  se lected by 
FREQ/FUNCTION SELECT 
Thumbwheels af ter  p lacing 
MAN/AUTO/MAN STEP Swi tch to 
AUTO f rom MAN, and proceeds in   
1  MHz increments as fo l lows:  

 

AUTOMATIC FREQUENCY STEPPING 

X Channel  Y Channel  

962 to  1020 MHz 
1157 to  1213 MHz 
Terminate 

1088 to  1146 MHz 
1031 to  1087 MHz 
Cont inue 

 

 When channel  stepping for  X Channel  
reaches 1213 MHz,  "AUTO" stepping 
terminates.   "AUTO" stepping for  Y 
Channel  automat ica l ly re turns to   
1088 MHz,  af ter  reaching 1087 MHz,  
and cont inues stepping.  

23.  CAL �  Control  (XPDR) 

Adjusts phase of  t iming ca l ibrat ion pulses wi th  
respect  to  in ter rogat ion pulses.   Clockwise 
rotat ion de lays t iming pulses and enables 
operator  to  a l ign leading edge of  t iming pulses 
wi th  P1  of  rep ly.  

24.  DME DEV P2/CAL Switch (DME) 

 -∆  Advances posi t ion of  P2 pulse 
f rom nominal ,  by va lue se lected 
on DME P2 DEV Thumbwheels,  
in  µs.  

 CAL P2 pulse remains in  nominal  
posi t ion.   DME P2 DEV 
Thumbwheels have no ef fect  on 
deviat ing P2 pulses.  

 +∆  Delays posi t ion of  P2 pulse f rom 
nominal ,  by va lue se lected of  
DME P2 DEV Thumbwheels,   
in  µs.  
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ITEM DESCRIPTION 

25.  XPDR DEV P3/CAL Switch (XPDR) 

 -∆  Advances posi t ion of  P3 pulse 
f rom nominal ,  by va lue se lected 
on XPDR P2/P3 DEV 
Thumbwheels,  in  µs.  

 CAL P3 pulse remains in  nominal  
posi t ion.   XPDR P2/P3 DEV 
Thumbwheels have no ef fect  on 
deviat ing P3 pulses.  

 +∆  Delays posi t ion of  P3 pulse f rom 
nominal ,  by va lue se lected on 
XPDR P2/P3 DEV Thumbwheels,  
in  µs.  

26.  CAL MARKS Connector 

1.0 and 1.45 µs pulses are present  for  t iming 
measurements of  var ious s ignals.   Output  
s ignal  o f  1 .0 or  1 .45 µs is cont ro l led by  
1 .0 µs/1.45 µs Swi tch.  

27.  1 .0 �s/1.45 �s Switch 

Selects e i ther  1 .0 or  1 .45 µs ca l ibrat ion pu lse 
at  CAL MARKS Connector .  

28.  XPDR DEV P2/CAL Switch 

 -∆  Advances posi t ion of  P2 pulse 
f rom nominal ,  by va lue se lected 
on the XPDR P2/P3 DEV 
Thumbwheels,  in  µs.  

 CAL P2 pulse remains in  nominal  
posi t ion.   XPDR P2/P3 DEV 
Thumbwheels have no ef fect  on 
deviat ing P2 pulses.  

 +∆  Delays posi t ion of  P2 pulse f rom 
nominal ,  by va lue se lected on 
the XPDR P2/P3 DEV 
Thumbwheels,  in  µs.  

29.  SYNC Connector 

A negat ive osci l loscope sync pulse is present .   
S ignal  output  is cont ro l led by TO/TAC/TD 
Swi tch.  

ITEM DESCRIPTION 

30.  TO/TAC/TD Switch 

 TO Provides sync pulse 17.5 µs 
before P1 of  in ter rogat ion in  
XPDR Mode and sync pulse 
co incident  wi th  50% point  o f  P1 
of  in ter rogat ion in  DME Mode.  

 TAC Provides sync t ransi t ion pulse at  
15 Hz to  enable d isp lay of  
TACAN modulat ion,  i f  TACAN is 
se lected.   No sync occurs i f  
TACAN ON/OFF Swi tch is set  to  
OFF.  

 TD Presents sync pulse co incident  
wi th  P3 of  in ter rogat ion in  XPDR 
Mode and sync pulse pr ior  to  P1 
of  rep ly in  DME Mode.  

31.  INTRF PULSE WIDTH Control  (XPDR) 

Adjusts width of  in ter ference pulse f rom 0.2 to  
5  µs.   Clockwise rotat ion increases width of  
pu lse.  

32.  PRF/SQTR ON/OFF Switch 

Two-posi t ion toggle swi tch.   When set  to  OFF,  
inh ib i ts squi t ter  in  DME Mode and inh ib i ts 
in ter rogat ions in  XPDR Mode.  

33.  DISCRIMINATOR Connector 

Instantaneous f requency of  RF input  pu lses are 
d iscr iminated and present .   Frequency 
modulat ion of  t ransmi t ter  under  test  is  
moni tored wi th in  one pulse or  between two 
pulses.   Discr iminator  produces noise when no 
RF is present .  

34.  F2/P2 F1/P1 Switch 

Measures UUT f requency and power of  F1 or  
F2 rep ly pu lse in  XPDR Mode,  and f requency 
and power of  P1 or  P2 rep ly pu lse in  DME 
Mode.  

35.  POWER Switch     or    

Connects ( I )  or  d isconnects (O)  external  ac 
power f rom ATC-1400A-2.  
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ITEM DESCRIPTION 

36.  IDENT TONE/OFF/CODE Switch (DME) 

 TONE Enables 1350 Hz CW tone.  

 OFF Inh ib i ts cont inuous and code 
tones.  

 CODE Modulates 1350 Hz tone wi th  
morse code " IFR."   Repet i t ion 
rate is approximate ly  
30 seconds.  

37.  TACAN ON/OFF Switch (DME) 

 ON Simulates TACAN ground 
stat ion.   Bear ing is f ixed at  
180° .   15 Hz sync is provided for  
observing TACAN modulat ion at  
SYNC Connector .  

 OFF Inh ib i ts TACAN signals 
generated by ATC-1400A-2.  

38.  XPDR MODE Control  (XPDR) 

Selects nominal  P3 pulse posi t ion of  XPDR 
interrogat ions.   AC1 and AC2 posi t ions cause 
a l ternat ing A and C in ter rogat ions.   Sync 
occurs before A in ter rogat ion when AC1 is 
se lected,  and before C in ter rogat ion when AC2 
is se lected.  

NOTE:  Mode A in ter rogat ion pulse spacing is 
s imi lar  to  IFF Mode 3.  

39.  DME REPLY EFFICIENCY Control  (DME) 

Range rep l ies are produced only in  response 
to  a va l id  in ter rogat ion ( i .e . ,  P1 to  P2 spacing 
of  e i ther  12 or  36 µs) .   Select ion of  any 
posi t ion se lects ATC-1400A-2 rep ly ef f ic iency 
rate ( i .e . ,  50 equals 50% reply ra te and 100 
equals 100% reply ra te) .  

ITEM DESCRIPTION 

40.  DISPLAY SELECT Control  

DISPLAY SELECT Readout  d isp lays par t icu lar  
test  condi t ion for  set t ing as fo l lows:  

FREQ MHz 

Displays A when simulator  is in  automat ic 
operat ion.  

Disp lays E for  incorrect  programming.  

S imulator  f requency in  MHz is counted and 
d isp layed when se lected on FREQ/FUNCTION 
SELECT Thumbwheels.   Frequency is ad justed 
wi th in  10 kHz of  desi red channel  by moni tor ing 
th is d isp lay.  

Enables ser ia l  data output  o f  s imulator  range 
repl ies to  INDICATOR Connector  (J7) .  

RANGE NMi (DME) 

Displays range delay in  NMi  when LOAD RNG 
Pushbut ton Swi tch is se lected.  

Disp lays C to  ind icate negat ive range.   Range 
is <1 NMi.   ( i .e . ,   d isp lay reads C--0.01) .  

Disp lays OFF when FREQ/FUNCTION SELECT 
Thumbwheels are set  to  XPDR. 

Enables ser ia l  data output  o f  s imulator  range 
to INDICATOR Connector  (J7) .  

NOTE:  Th is d isp lay is used to  moni tor  range 
delay when non-zero ve loci ty is 
loaded.  

VEL KTS (DME) 

Cont inuously d isp lays s imulator  ve loci ty in  KTS 
and is used to  moni tor  ve loci ty whi le  
accelerat ion is loaded.  

Disp lays OFF when FREQ/FUNCTION SELECT 
Thumbwheels are set  to  XPDR. 

Enable ser ia l  data output  o f  s imulator  range 
repl ies to  INDICATOR Connector  (J7) .  

NOTE:  DISPLAY SELECT Readout  is used to 
moni tor  ve loci ty when accelerat ion is 
loaded.   Value of  accelerat ion is not  
d isp layed,  but  is read f rom 
RANGE/VEL/ACCEL Thumbwheels.  
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ITEM DESCRIPTION 

40.  DISPLAY SELECT Control  (cont)  

PRF/SQTR Hz (DME) 

Tota l  number and type of  pu lse pai rs are 
counted and d isp layed:  

  Reference Groups (Main and Auxi l iary)  
  Ident i f icat ion and Equal izer  Pulse 
  Echo Repl ies 
  Range Repl ies 
  Squi t ter  Pulses 

Disp lays OFF when CW/NORM/OFF Swi tch is 
set  to  CW or  OFF.  

Enables ser ia l  data output  o f  s imulator  range 
repl ies to  INDICATOR Connector  (J7) .  

PRF/SQTR Hz (XPDR) 

Tota l  number of  in ter rogat ions per  second 
se lected on PRF/SQTR Thumbwheels are 
counted and d isp layed on DISPLAY SELECT 
Readout .  

DME DIST NMi (DME) 

Displays ser ia l  data input  o f  in ter rogator  range 
repl ies on DISPLAY SELECT Readout .  

Disp lays DDDD.DD unt i l  ATC-1400A-2 receives 
va l id  label  f rom Inter rogator  through 
INTERROGATOR Connector  (J8) .   Only data 
fo l lowing va l id  label  and last  va l id  data 
received is d isp layed.  

Enables ser ia l  data output  o f  in ter rogator  
range repl ies to  ind icator  under  test  through 
INDICATOR Connector  (J7) .   When DISPLAY 
SELECT Contro l  is  set  to  DME DIST NMi,  
ind icator  under  test  reads only in ter rogator  
output .   When DISPLAY SELECT Contro l  is  in  
any other  posi t ion,  ind icator  under  test  reads 
ATC-1400A-2 range repl ies.  

DISPLAY SELECT Readout  is reset  and last  
va l id  data received is c leared f rom d isp lay by 
cycl ing DISPLAY SELECT Contro l  to  any other  
posi t ion,  then back to  DME DIST NMi.  

Disp lays OFF when FREQ/FUNCTION SELECT 
Thumbwheels are set  to  XPDR. 

ITEM DESCRIPTION 

XPDR CODE (XPDR) 

Four  d ig i t  octa l  code is decoded and d isp layed 
for  A mode ident i f icat ion rep l ies and C mode 
a l t i tude rep l ies are d isp layed e i ther  as four  
d ig i t  octa l  code or  a l t i tude in  thousands of  
feet .   XPDR MODE Contro l  determines which 
rep ly is decoded and which format  is d isp layed 
on DISPLAY SELECT Readout .  

Disp lays CCCCCC or  CCCCC.C when XPDR 
reply ra te is zero.  

Disp lays OFF when FREQ/FUNCTION SELECT 
Thumbwheels  are set  to  DME. 

41.  PRF/SQTR Thumbwheels 

 DME Selects mean squi t ter  ra te in  
Hz.  

NOTE:  ATC-1400A-2 Squi t ter  is  def ined 
as nominal  leve l  pu lse pai rs o f  
random spacing generated at  a  
mean squi t ter  ra te,  as se lected 
by thumbwheel  set t ing.  

 XPDR Selects in ter rogat ion rate in  Hz.   
When double in ter rogat ion rate 
is se lected,  in ter rogat ion rate is 
twice thumbwheel  set t ing.   When 
XPDR MODE Contro l  is  set  to  
AC1 or  AC2,  in ter rogat ions are 
50% thumbwheel  set t ing.  

42.  DBL INTERR/INTRF PULSE 
Thumbwheels (XPDR) 

Selects double in ter rogat ion or  in ter ference 
pulse.   Numbers,  in  µs,  re la te to  funct ion 
v iewed in  window.   Overr ides normal  XPDR 
Mode.  

43.  DISPLAY SELECT Readout 

Readout  d isp lays in format ion se lected on 
DISPLAY SELECT Contro l .  

44.  XPDR P2/P3 DEV Thumbwheels (XPDR) 

Deviates P2 or  P3 pulse f rom nominal  posi t ion 
by va lue se lected,  in  µs,  on thumbwheels.  
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ITEM DESCRIPTION 

45.  FREQ/FUNCTION SELECT Thumbwheels 

Selects funct ion of  operat ion and f requency of  
ATC-1400A-2.   Numbers,  in  MHz,  re la te to  
funct ion v iewed in  window.   Funct ion and 
f requency are as fo l lows:
 

WINDOW 
DISPLAY 

OPERATION 
FUNCTION 

RANGE THUMBWHEEL 
RANGE 

XPDR 
TAC X 
TAC Y 
5 VOR PAIR 
0 VOR PAIR 
MHz Y 
MHz Z 

TRANSPONDER 
DME-X Channel  
DME-Y Channel  
DME-Y Channel  
DME-X Channel  
DME-Y Channel  
DME-X Channel  

962 to  1213 MHz 
Channel  1  to  126 
Channel  1  to  126 

108.05 to  117.95 MHz 
108.00 to  117.90 MHz 

962 to  1213 MHz 
962 to  1213 MHz 

0962 to  1213 
0001 to  0126 
0001 to  0126 
1080 to  1179 
1080 to  1179 
0962 to  1213 
0962 to  1213 

 

ITEM DESCRIPTION 

46.  DME-PRF Hz/XPDR -  % REPLY Display 

 DME Number of  in ter rogat ions per  
second are counted and 
d isp layed cont inuously.   
In ter rogat ions are decoded and 
"F"  is d isp layed for  
approximate ly 0 .5 seconds i f  P2 
pulse is not  present  nor  wi th in  
decoder  window.  

 XPDR Rat io  of  t ransponder  rep l ies to  
in ter rogat ions are sampled 
every 100 in ter rogat ions and 
d isp layed cont inuously.   Disp lay 
reads "50"  when DOUBLE 
INTERR is set  on DBL 
INTERR/INTRF PULSE 
Thumbwheels and t ransponder  
rep l ies to  on ly one in ter rogat ion.  

 OFF Disp layed on DISPLAY SELECT 
Readout  when PRF/SQTR 
ON/OFF Swi tch is set  to  OFF.  

47.  DME P2 DEV Thumbwheels (DME) 

Deviates P2 pulse f rom nominal  posi t ion,  in  µs,  
by va lue se lected on thumbwheels.  

ITEM DESCRIPTION 

48.  �F Thumbwheels 

Deviates generator  f requency f rom -9.99 to  
+9.99 MHz.   Frequency range is increased f rom 
952.01 to  1222.99 MHz.   ∆F Thumbwheels 
have no ef fect  on X or  Y channel  se lect ion or  
2-out -of -5 code output  a t  INTERROGATOR 
Connector  (J8) .  

49.  XPDR PULSE WIDTH Thumbwheels 
(XPDR) 

Width of  P1,  P2 and P3 pulses are var ied,  in  
µs,  by va lue se lected.  

50.  SLS/ECHO Thumbwheels 

Range is -19 to  +9 dB wi th  accuracy of  -19 to  
+6 dB.  

 DME Ampl i tude of  echo reply is 
se lected in  dB,  above nominal  
RF leve l .  

 XPDR Ampl i tude of  P2 s ide lobe 
suppression pulse and 
in ter ference pulse is se lected in  
dB,  above nominal  RF leve l .  
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ITEM DESCRIPTION 

51.  XMTR FREQ MHz Display 

Average f requency of  UUT RF pulses are 
measured between 50% ampl i tude point  and 
d isp layed cont inuously.   In  DME Mode,  P1 or  
P2 pulse is measured.   In  XPDR Mode,  F1 or  
F2 pulse is measured.  

52.  RANGE/VEL/ACCEL Thumbwheels (DME) 

Desi red va lue of  range,  ve loci ty and 
accelerat ion is s imulated in  ATC-1400A-2 by 
se lect ion of  naut ica l  mi les (NMi)  for  range,  
knots (KTS) for  ve loci ty and feet  per  second 
per  second (Ft /Sec2 )  for  accelerat ion.  

 

 

 

 

 

 

 

 

 

 

 

SELECTION RANGE THUMBWHEEL 
SETTING 

Range 
Veloci ty 

Accelerat ion 

0 to  399.99 NMi 
0 to  9990 KTS 

0 to  399 Ft /Sec2  

00000 to  39999 
000XX to 999XX 
000XX to 399XX 

X = Not  Used 
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2.2 ATC-1400A-2 REAR PANEL (1-2-2,  Figure 5)

87654321O
N
O
F
F

0.1 W POWER OPTION INSTALLED
ENABLE 0.1 W POWER MEASUREMENT
ENABLE MONITOR (SERVICE)
GPIB ADDRESS
A5-A1

7507001  

 

ITEM DESCRIPTION 

53.  GPIB Connector 

24-p in female connector  conforming to  IEEE 
standard 488-1978 for  in ter face of  genera l  
purpose programmable inst rumentat ion.  

54.  GPIB ADDRESS/OPTION Dip Switches 

Eight  segment  DIP swi tch for  set t ing 
conf igurat ion opt ions and IEEE-488 bus 
address for  remote contro l  operat ion:  

I f  le f t -most  swi tch (SW1) is set  to  ON,  
ATC-1400A-2 d isp lays proper  power 
measurements and assumes low-power opt ion 
has been insta l led.  

NOTE:  I f  SW1 is OFF,  the ATC-1400A-2 
d isp lays double the actua l  power 
measurement .  

I f  second- le f t  swi tch (SW2) is set  to  ON,  
ATC-1400A-2 enables low-power d isp lay 
( tenths of  a  wat t  be low 40 W) i f  SW1 is a lso 
ON. 

NOTE:  Some S-1403 tests requi re th is mode 
to  be d isabled.  

55.  AC LINE Fuses 

Fuses input  power to  the ATC-1400A-2.   Refer  
to  para 1-2-1-3 for  correct  fuse size and type.  

56.  Not Used 

57.  AC INPUT Connector 

Conta ins standard 3-prong power receptacle 
for  power cord.  

58.  Not Used 

ITEM DESCRIPTION 

59.  J23 

Not used.  

60.  EXTERNAL RF Connector (J22)  

<20 W Peak RF Input .  

61.  XMTR Connector (J11)  

RF pulses t ransmi t ted by UUT are detected 
wi th  a l inear  vo l tage detector  and resul tant  
v ideo is c l ipped at  50% point  and present  a t  
XMTR Connector .   TTL-compat ib le  s ignal  is  
seen wi th  Osci l loscope and 50 Ω  Coaxia l  
Cable.  

62.  GEN Connector (J10)  

TTL-compat ib le  s ignal ,  which modulates  
ATC-1400A-2 generator  output ,  is  buf fered and 
present  a t  GEN Connector .   Generate pulses 
are seen wi th  Osci l loscope and 50 Ω  Coaxia l  
Cable.  

63.  R/NAV Connector (J9)  

Two 7 µs pulses are present  to  test  area 
navigat ion computers.   One pulse is co incident  
wi th  in ter rogat ion pulse and one pulse is 
co incident  wi th  rep ly pu lse.  
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ITEM DESCRIPTION 

64.  DECODER WIDE/NARROW Switch 

 NARROW 
Selects 1  µs window,  centered 
at  12 or  3  µs f rom P1,  in  DME 
Mode.   Selects 220 ns window,  
centered on F2,  in  XPDR Mode.  

 WIDE Selects 4  µs window,  centered 
at  12 or  36 µs f rom P1,  in  DME 
Mode.   Selects 750 ns window,  
centered on F2,  in  XPDR Mode.  

NOTE:  In  DME Mode;  i f  50% point  o f  P2 pulse 
is wi th in  ARINC 568 speci f icat ions,  
ATC-1400A-2 generates range repl ies 
when in  NARROW.  I f  pu lse spacing is 
suspect  on UUT, WIDE is set .  

65.  EQUALIZER/OFF Switch (DME) 

Equal izer  pu lse occurs 100 µs af ter  
ident i f icat ion pulse only i f  IDENT 
TONE/OFF/CODE Swi tch is set  to  TONE or  
CODE. 

66.  SELF-INTERR/OFF Switch (DME) 

ATC-1400A-2 is in ter rogated and generates 
range repl ies wi thout  a  DME UUT.  Rate of  se l f  
in ter rogat ions is determined by se lect ion on 
PRF/SQTR Thumbwheels.   Squi t ter  ra te is 
uncal ibrated when SELF-INTERR is enabled.  

67.  INST-DIM HI /LOW Switch (DME) 

Provided for  test ing d imming ci rcu i ts o f  ARINC 
568 DME Indicator .  

 HI  5  V appl ied to  Pin 7 of  
INDICATOR Connector  (J7) .  

 LOW Open appl ied to  Pin 7 of  
INDICATOR Connector  (J7) .  

68.  SERIAL CLOCK FREQ Adjustment (DME) 

Adjusts ser ia l  c lock f requency output  o f  
INDICATOR Connector  (J7)  f rom 7 to  14 kHz.   
Clockwise rotat ion increases f requency output .  

69.  INTERROGATOR Connector (J8)  (DME) 

25-p in female connector  for  in ter face of  DME 
interrogator  under  test .   ATC-1400A-2 
channels UUT wi th  2-out -of -5  code outputs.   
Range data is rece ived f rom UUT and 
d isp layed on DISPLAY SELECT Readout  when 
DISPLAY SELECT Contro l  is  set  to  DME DIST 
NMi .  

ITEM DESCRIPTION 

70.  INDICATOR Connector (J7)  DME) 

25-p in female connector  for  in ter face of  ARINC 
568 DME Indicator .   Ind icator  under  test  
d isp lays exact  range data t ransmi t ted by 
in ter rogator ,  as d isp layed on DISPLAY 
SELECT Readout ,  when DISPLAY SELECT 
Contro l  is  set  to  DME DIST NMi.   Ind icator  
d isp lays ATC-1400A-2 range in  a l l  o ther  
posi t ions.  

71.  IFR BUS Connector (J5)  

25-p in female connector  for  Aerof lex use only.  

72.  AUXILIARY Connector (J6)  

25-p in female connector  used wi th  auxi l iary 
equipment .  

73.  DABS INPUT Connector (J1)  (XPDR) 

SMB input  connector  receives PSK modulat ion 
f rom Discrete Address Beacon System (DABS) 
s imulator .  

74.  TACAN INPUT Connector (J2)  (DME) 

SMB input  connector  for  in ter face of  TACAN 
Simulator .  

75.  EXTERNAL MEASUREMENT GATE 
Connector (J3)  

Al lows pulses other  than F2/P2 and F1/P1 to  be 
measured when connected to  S-1403 MODE S 
Test  Auxi l iary.  

76.  RF LEVEL INPUT Connector (J4)  

Addi t ional  ±3 dB leve l  cont ro l  o f  RF Output .  
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3. PERFORMANCE EVALUATION

3.1 GENERAL 

The Per formance Evaluat ion conta ins genera l  
per formance procedures to  evaluate the 
operat ing condi t ion of  the ATC-1400A-2.  

3.2 PRE-OPERATIONAL CONSIDERATIONS 

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

Thoroughly read and understand a l l  steps of  
procedure to  be per formed,  pr ior  to  
complet ion.  

Be fami l iar  wi th  c i rcu i t  or  un i t  under  test  so 
some idea is perce ived as to  power,  f requency 
and waveform to be expected at  each test  
po int .  

3.3 CONTROLS, CONNECTORS AND 
INDICATORS 

The Contro ls,  Connectors and Ind icators 
speci f ied in  the Per formance Evaluat ion 
Procedures are fo l lowed by an i tem number.   
Refer  to  1-2-2,  F igure 5 for  the locat ion of  
each Contro l ,  Connector  and Ind icator .  

3.4 TEST EQUIPMENT REQUIREMENTS 

Appendix G conta ins a l is t  o f  test  equipment  
su i tab le for  per forming any procedure in  th is 
manual .   Any other  equipment  meet ing the 
speci f icat ions l is ted in  Appendix G,  may be 
subst i tu ted in  p lace of  the recommended 
models.  

NOTE:  For  cer ta in  procedures,  equipment  
l is ted in  Appendix G may exceed the 
min imum requi red speci f icat ions.  

3.5 CORRECTIVE MAINTENANCE 
PROCEDURES 

The Per formance Evaluat ion Procedures a id  
the technic ian in  determin ing i f  the  
ATC-1400A-2 is funct ion ing proper ly or  a  
fa i lure condi t ion exists.   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  out  o f  
to lerance) .  

I f  a  fa i lure condi t ion is conf i rmed,  technic ian 
should take appropr ia te act ion to  re turn  
ATC-1400A-2 to  normal  operat ing condi t ion by 
refer r ing to  para 2-2-3 and 2-2-4 in   
ATC-1400A-2 Maintenance Manual .  

3.5 TEST RECORD 

A Per formance Evaluat ion Data Sheet  is 
provided for  record ing resul ts obta ined in  
per forming Per formance Evaluat ion 
Procedures.  

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

3.6.1 Generate 

PURPOSE:  Measures generated P1,  P2 and 
P3 pulse spacing,  posi t ion ing,  
width and ampl i tude.   Measures 
double in ter rogat ion and 
in ter ference,  TACAN, CAL Marks 
and suppressor  pu lses.   Tests 
range,  ve loci ty and accelerat ion 
funct ions.  

TEST EQUIPMENT: 

1 Osci l loscope 
1 Spectrum Analyzer  
1  Frequency Counter  
3  50 Ω  Coaxia l  Cables  
 (BNC to BNC) 
1 50 Ω  Coaxia l  Cable  
 (BNC to Type N) 

STEP PROCEDURE 

1.  Connect  ATC-1400A-2 to  test  equipment  
as shown in  1-2-3,  F igure 6.  

 

 

STEP PROCEDURE 

2.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -dBm 
CW/NORM/OFF Swi tch CW 
-1 NMi /NORM Swi tch NORM 
IN/OUT Swi tch IN 
SUPPRESSOR  
 ON/OFF Swi tch OFF 
SLS/ECHO  
 ON/OFF Swi tch OFF 
XPDR PULSE WIDTH  
 VAR/CAL Swi tch CAL 
FREQ STEP  
 RATE Contro l  OFF Ful ly ccw 
MAN/AUTO/MAN  
 STEP Swi tch MAN 
XPDR DEV P3/CAL Swi tch CAL 
1.0 µs/1.45 µs Swi tch 1.0 µs 
XPDR DEV P2/CAL Swi tch CAL 
TO/TAC/TD Swi tch TO 
INTRF PULSE  
 WIDTH Contro l  Midrange 
PRF/SQTR ON/OFF Swi tch ON 
IDENT TONE/OFF/CODE  
 Swi tch OFF 
TACAN ON/OFF Swi tch OFF 
XPDR MODE Contro l  1  
DME REPLY  
 EFFICIENCY Contro l  100% 
DISPLAY SELECT Contro l  FREQ MHz 
PRF/SQTR Thumbwheels 2500 
DBL INTERR/INTRF  
 PULSE Thumbwheels 019.0 OFF 
XPDR P2/P3 DEV  
 Thumbwheels 1.00 
FREQ/FUNCTION SELECT  
 Thumbwheels 0962 XPDR 
DME P2 DEV Thumbwheels 7.0 
∆F Thumbwheels 0.00 OFF 
XPDR PULSE WIDTH  
 Thumbwheels 1.85 
SLS/ECHO Thumbwheels -0 dB 
RANGE/VEL/ACCEL  
 Thumbwheels 39999 
EQUALIZER/OFF Swi tch OFF 
SELF-INTERR/OFF  
 Swi tch SELF-INTERR 
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Generate Set-Up Diagram 
Figure 6

STEP PROCEDURE 

3.  Set  POWER Swi tch to  ON and a l low  
10 minute warm-up per iod.  

4 .  Adjust  RF LEVEL Contro l  for  0  dBm on 
RF LEVEL -dBm Disp lay and Spectrum 
Analyzer .  

5 .  Decrease ATC-1400A-2 RF leve l  in   
10 dB increments to  Spectrum 
Analyzer ’s maximum sensi t iv i ty.   Ver i fy 
RF leve l  on RF LEVEL -dBm Disp lay is 
ident ica l  to  Spectrum Analyzer .   (Refer  
to  2-2-4 of  the ATC-1400A-2 
Maintenance Manual  for  addi t ional  
in format ion. )  

NOTE:  Repeat  Steps 5 and 6 wi th  
FREQ/FUNCTION SELECT 
Thumbwheels set  to  1034 
XPDR and 1213 XPDR 
respect ive ly to  ver i fy proper  
f i l ter  swi tch ing.   Return 
FREQ/FUNCTION SELECT 
Thumbwheels to  0962 XPDR. 

6.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING  

RF LEVEL Contro l  0  dBm 
PRF/SQTR ON/OFF  
 Swi tch OFF 
PRF/SQTR Thumbwheels 0000 
FREQ/FUNCTION SELECT  
 Thumbwheels 1090 XPDR 

STEP PROCEDURE 

7.  Set  Spectrum Analyzer  contro ls as 
fo l lows:  

CONTROL SETTING 

Center  Frequency Contro l  1090 MHz 
Sensi t iv i ty Contro l  2  dB/Div 
Video F i l ter  Contro l  300 Hz 
Dispersion Contro l  50 kHz/Div 
Bandwidth 30 kHz 
Reference Level  0  dBm 
Sweep Contro l  20 ms/Div 

8.  Adjust  Spectrum Analyzer  to  posi t ion 
CW signal  peak ampl i tude to  center  o f  
d isp lay.  

9.  Set  CW/NORM/OFF Swi tch to NORM.  
Ver i fy a l l  s ignals are -80 dBm or  less on 
Spectrum Analyzer  

10.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -10 dBm 
PRF/SQTR ON/OFF Swi tch ON 
PRF/SQTR Thumbwheels 2500 
FREQ/FUNCTION SELECT  
 Thumbwheels 0962 XPDR 

11.  Using DC coupl ing on Osci l loscope,  
ad just  Channel  A posi t ion ing to  a l ign 
t race over  major  hor izonta l  grat icu le .  



     
OPERATION MANUAL 
ATC-1400A-2  

1-2-3 
Page 4 

Nov 1/04 

STEP PROCEDURE 

12.  Set  CW/NORM/OFF Swi tch to NORM.  
Ver i fy peak of  pu lses a l ign wi th  
hor izonta l  grat icu le  (±0.1 d iv) .   Ver i fy 
pu lse width is 800 ns (±5.0 ns) .   Ver i fy 
pu lse spacing is 3  µs (±5.0 ns) .  

13.  Set  XPDR MODE Contro l  to  2.   Ver i fy 
pu lse spacing is 5 .0 µs (±5.0 ns)  on 
Osci l loscope.  

14.  Set  XPDR MODE Contro l  to  T.   Ver i fy 
pu lse spacing is 6 .5 µs (±5.0 ns)  on 
Osci l loscope.  

15.  Set  XPDR MODE Contro l  to  A.   Ver i fy 
pu lse spacing is 8 .0 µs (±5.0 ns)  on 
Osci l loscope.  

16.  Set  XPDR MODE Contro l  to  B.   Ver i fy 
pu lse spacing is 17 µs (±5.0 ns)  on 
Osci l loscope.  

17.  Set  XPDR MODE Contro l  to  C.   Ver i fy 
pu lse spacing is 21 µs (±5.0 ns)  on 
Osci l loscope.  

18.  Set  XPDR MODE Contro l  to  D.   Ver i fy 
pu lse spacing is 25 µs (±5.0 ns)  on 
Osci l loscope.  

19.  Set  XPDR MODE Contro l  to  AC1 CODE.  
Ver i fy a l ternat ing pulse pai rs of  8 .0 and 
21 µs are on Osci l loscope.  

20.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

SLS/ECHO ON/OFF Swi tch ON 
XPDR MODE Contro l  A 

21.  Ver i fy 800 ns pulse appears 2.0 µs af ter  
leading edge of  P1 pulse.  

22.  Set  XPDR DEV P2/CAL Swi tch to -∆ ,  
then +∆ .   Ver i fy P2 pulse is 1 .0 µs f rom 
leading edge of  P1 at  -∆ .   Ver i fy P2 
pulse is 3 .0 µs f rom leading edge of  P1 
at  +∆ .  

23.  Set  XPDR DEV P2/CAL Swi tch to CAL.  

24.  Set  XPDR DEV P3/CAL Swi tch to -∆ ,  
then +∆ .   Ver i fy P3 pulse is 7 .0 µs f rom 
leading edge of  P1 at  -∆ .   Ver i fy P3 
pulse is 9 .0 µs f rom leading edge of  P1 
at  +∆ .  

STEP PROCEDURE 

25.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

SLS/ECHO ON/OFF Swi tch OFF 
XPDR DEV P3/CAL Swi tch CAL 

26.  Set  XPDR PULSE WIDTH VAR/CAL 
Swi tch to  VAR.  Ver i fy width of  pu lses is 
1 .85 µs (±5.0 ns) .  

27.  Decrease XPDR PULSE WIDTH 
Thumbwheels to  0.20 µs.   Ver i fy width 
of  pu lses decreases accord ing ly.  

28.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

SLS/ECHO  
 ON/OFF Swi tch ON 
XPDR PULSE WIDTH  
 VAR/CAL Swi tch CAL 

29.  Set  SLS/ECHO Thumbwheels to  -6 dB.   
Ver i fy P2 pulse is approximate ly ha l f  
ampl i tude of  P1 pulse.  

30.  Set  SLS/ECHO Thumbwheels to  +6 dB.   
Ver i fy P2 pulse is approximate ly twice 
ampl i tude of  P1 pulse.  

31.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

SLS/ECHO ON/OFF  
 Swi tch OFF 
DBL INTERR/INTRF PULSE  
 Thumbwheels 017.0 INTERF- 

32.  Ver i fy (using Osci l loscope in ternal  sync)  
a  pu lse approximate ly twice ampl i tude 
of  P1 pulse is 17 µs (+0.05 µs)  before 
leading edge of  P1.  

33.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  017.0 INTERF+.   Ver i fy 
pu lse approximate ly twice ampl i tude of  
P1 pulse is 17.0 µs ( -0.05 µs)  af ter  
leading edge of  P1.  

34.  Rotate INTRF PULSE WIDTH Contro l  
fu l ly  cw,  then fu l ly ccw.   Ver i fy pu lse 
width of  d isp layed pulse changes a 
min imum of  0 .4 to  5 µs.  
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STEP PROCEDURE 

35.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  050.0 DOUBLE.  Ver i fy 
second in ter rogat ion pulse is  
50.0 µs (±8 ns)  a f ter  leading edge of  
P3.  

36.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  17.0 OFF.  

37.  Ver i fy CAL MARKS pulses are spaced 
1.0 µs apar t .   Ver i fy pu lse width of   
0 .45 µs (±40 ns) .  

38.  Set  1 .0 µs/1.45 µs Swi tch to  1.45.   
Ver i fy CAL MARKS pulses are spaced 
1.45 µs apar t .  

39.  Rotate CAL Ø Contro l  fu l ly  cw,  then 
fu l ly ccw.   Ver i fy CAL MARKS Phase 
sh i f ts a  min imum of  360° .   Set  
SUPPRESSOR ON/OFF Swi tch to ON. 

40.  Remove Osci l loscope Channel  B f rom 
CAL MARKS Connector .   Connect  
Osci l loscope Channel  B to  
SUPPRESSOR OUTPUT Connector .   
Ver i fy r is ing edge of  suppression pulse 
is 0 .8 µs before r is ing edge of  P3.  

41.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  INTERF- 17.0.   Ver i fy 
suppression pulse leading edge is 
co incident  wi th  INTERF leading edge 
( INTERF removed).  

42.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  INTERF+.   Ver i fy 
suppression pulse leading edge is 
co incident  wi th  INTERF leading edge 
( INTERF removed).  

43.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  DOUBLE.  Ver i fy 
leading edge of  suppression pulse is 
co incident  wi th  posi t ion of  f i rst  INTERR 
P3 leading edge ( f i rst  INTERR 
removed).   Set  SUPPRESSOR ON/OFF 
Swi tch to  OFF.  

44.  Remove Spectrum Analyzer  f rom RF I /O 
Connector .   Connect  Frequency Counter  
to  RF I /O Connector .  

45.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING  

CW/NORM/OFF Swi tch CW 
FREQ/FUNCTION SELECT  
 Thumbwheels 1000 MHz 

STEP PROCEDURE 

46.  Ver i fy 1000 MHz (±10 kHz) on 
Frequency Counter .  

47.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  962 MHz.   Press 
MAN/AUTO/MAN STEP Swi tch to MAN 
STEP.  Ver i fy A963.00 MHz on DISPLAY 
SELECT Readout .  

48.  Rotate FREQ STEP RATE Contro l  fu l ly  
cw.   Ver i fy f requency increases f rom 
A963.00 to  A213.00 MHz in  1 MHz steps 
on DISPLAY SELECT Readout .  

NOTE:  Let ter  "A"  occupies 1000 MHz 
d ig i t  locat ion.   1213.00 MHz is 
d isp layed as A213.00.    
0963.00 MHz is d isp layed as 
A963.00.  

49.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

CW/NORM/OFF Swi tch NORM 
MAN/AUTO/MAN  
 STEP Swi tch MAN 
TO/TAC/TD Swi tch TD 
PRF/SQTR ON/OFF Swi tch OFF 
FREQ/FUNCTION SELECT  
 Thumbwheels 0962 MHz X 

50.  Ver i fy two gaussian shaped pulses 
spaced 12 µs ( -0.1 µs)  apar t  on 
Osci l loscope.  

51.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  0962 MHz Y.   Ver i fy 
two gaussian shaped pulses on 
Osci l loscope are spaced 30 µs (±0.1 µs)  
apar t .  

52.  Set  DME DEV P2/CAL Swi tch to -∆ ,  then 
+∆ .   Ver i fy P2 pulse is posi t ioned 23 µs 
f rom leading edge of  P2 at  -∆ .   Ver i fy P2 
pulse is 37 µs f rom leading edge of  P1 
at  +∆ .  

53.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

IDENT TONE/OFF/CODE 
  Swi tch TONE 
DISPLAY SELECT  
 Contro l  PRF SQTR Hz 

54.  Ver i fy 1350 on DISPLAY SELECT 
Readout .  
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STEP PROCEDURE 

55.  Set  EQUALIZER/OFF Swi tch to 
EQUALIZER.  Ver i fy 2700 on DISPLAY 
SELECT Readout .  

56.  Set  IDENT TONE/OFF/CODE Swi tch to 
OFF.  

57.  Ver i fy DME REPLY EFFICIENCY Contro l  
set t ings in  Table 2 are wi th in  to lerance 
on DISPLAY SELECT Readout .  

NOTE:  A l l  DME repl ies se lected by 
DME REPLY EFFICIENCY 
Contro l  have random funct ions 
except  for  0% and 100%, which 
are stab le.  

Disp lay Frequency for  DME Contro l  Set t ings 
Table 2 

58.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

PRF/SQTR ON/OFF Swi tch ON 
SELF-INTERR/OFF Swi tch OFF 

59.  Ver i fy 2500 (±250)  on DISPLAY 
SELECT Readout .  

NOTE:  DISPLAY SELECT Readout  
changes cont inual ly due to  
random squi t ter  pu lses.  

STEP PROCEDURE 

60.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

TO/TAC/TD Swi tch TAC 
TACAN ON/OFF Swi tch ON 

61.  Set  Osci l loscope Channel  A sweep to   
10 ms/Div.   Ver i fy 15 and 135 Hz 
TACAN AM are present  on squi t ter  
pu lses.  

62.  Set  PRF/SQTR ON/OFF Swi tch to  OFF.   
Ver i fy 877 (±2) on DISPLAY SELECT 
Readout .  

63.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  0962 MHz X.   Ver i fy 
900 (±2)  on DISPLAY SELECT Readout .  

64.  Set  DISPLAY SELECT Contro l  to  
RANGE NMi.   Press LOAD RNG 
Pushbut ton Swi tch.   Ver i fy 399.99 on 
DISPLAY SELECT Readout .  

65.  Set  -1 NMi/NORM Swi tch to -1 NMi.   
Ver i fy 398.99 on DISPLAY SELECT 
Readout .   Reset  -1  NMi/NORM Swi tch to  
NORM. 

66.  Press LOAD VEL Pushbut ton Swi tch.   
Ver i fy DISPLAY SELECT Readout  is 
decreasing.  

67.  Set  IN/OUT Swi tch to  OUT.  Ver i fy 
DISPLAY SELECT Readout  is 
increasing.  

68.  Set  DISPLAY SELECT Contro l  to  VEL 
KTS.  Ver i fy 3990 on DISPLAY SELECT 
Readout .  

69.  Press LOAD ACCEL Pushbut ton Swi tch.   
Ver i fy DISPLAY SELECT Readout  is 
decreasing.  

NOTE:  When d ig i ts in  DISPLAY 
SELECT Readout  reach 0000,  
d isp lay automat ica l ly 
increases.  

70.  Press CLEAR ACCEL Pushbut ton 
Swi tch.   Ver i fy DISPLAY SELECT 
Readout  remains constant .  

71.  Press CLEAR VEL Pushbut ton Swi tch.   
Ver i fy 000 on DISPLAY SELECT 
Readout .  

DME REPLY  
EFFICIENCY 

Contro l  Set t ing 

DISPLAY SELECT  
Readout  

0% 0 Hz (±0.0 Hz)  

10% 250 Hz (±125.0 Hz)  

20% 500 Hz (±125.0 Hz)  

30% 750 Hz (±125.0 Hz)  

40% 1000 Hz (±125.0 Hz)  

50% 1250 Hz (±125.0 Hz)  

60% 1500 Hz (±125.0 Hz)  

70% 1750 Hz (±125.0 Hz)  

80% 2000 Hz (±125.0 Hz)  

90% 2250 Hz (±125.0 Hz)  

100% 2500 Hz (±25.0 Hz)  
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STEP PROCEDURE 

72.  Set  DISPLAY SELECT Contro l  to  
RANGE NMi.   Ver i fy DISPLAY SELECT 
Readout  remains constant .  

73.  Press CLEAR RNG Pushbut ton Swi tch.   
Ver i fy 0.00 on DISPLAY SELECT 
Readout .  

74.  Set  POWER Swi tch to  OFF and 
d isconnect  test  equipment .  
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3.6.2 Receive 

PURPOSE:  Measures ATC-1400A-2’s ab i l i ty  
to  measure DME (UUT) power,  
f requency,  PRF and XPDR 
(UUT) rep ly and decoder  
e f f ic iency.  

TEST EQUIPMENT: 

1 Transponder  
1  DME (ARINC) 
1 Peak Power Meter  
1  Frequency Counter  
1  50 Ω  Coaxia l  Cable  
 (BNC to BNC) 
1 50 Ω  Coaxia l  Cable  
 (BNC to Type N) 

STEP PROCEDURE 

1.  Connect  ATC-1400A-2 to  test  equipment  
as shown in  1-2-3,  F igure 7.  

2 .  Set  ATC-1400A-2 contro ls as fo l lows:  P1 
at  +∆  

CONTROL SETTING 

CW/NORM/OFF Swi tch NORM 
-1 NMi /NORM Swi tch NORM 
IN/OUT Swi tch OUT 
SLS/ECHO ON/OFF Swi tch OFF 
XPDR PULSE WIDTH  
 VAR/CAL Swi tch CAL 
MAN/AUTO/MAN  
 STEP Swi tch MAN 
DME DEV P2/CAL Swi tch CAL 
XPDR DEV P3/CAL Swi tch CAL 
XPDR DEV P2/CAL Swi tch CAL 
PRF/SQTR ON/OFF Swi tch ON 
F2/P2 F1/P1 Swi tch F1/P1 
XPDR MODE Contro l  1  
DME REPLY EFFICIENCY  
 Contro l  100% 
DISPLAY SELECT Contro l  FREQ MHz 
PRF/SQTR Thumbwheels 2700 
FREQ/FUNCTION SELECT  
 Thumbwheels 0001 TAC-X 
∆F Thumbwheels OFF 
RANGE/VEL/ACCEL  
 Thumbwheels 10000 
DECODER WIDE/NARROW  
 Swi tch NARROW 
EQUALIZER/OFF Swi tch OFF 
SELF-INTERR/OFF Swi tch OFF 

STEP PROCEDURE 

3.  Set  POWER Swi tch to  ON and a l low  
10 minute warm-up per iod.  

4 .  Apply ac power to  DME and Peak Power 
Meter  and a l low 10 minute warm-up 
per iod.  

5 .  Set  DME to channel  TAC-X.   Record 
reading on Peak Power Meter .  

6 .  Set  DME power swi tch to  stand-by 
posi t ion.  

7 .  Disconnect  coaxia l  cable f rom Peak 
Power Meter .   Connect  coaxia l  cable to  
RF I /O Connector .  

8 .  Set  DME power swi tch to  ON.  Ver i fy 
peak power in  Step 5 (±0.5 dB p lus 
Power Meter  Speci f icat ions)  on XMTR 
PWR WATTS Disp lay.  

9 .  Adjust  ∆F Thumbwheels for  962 MHz on 
DISPLAY SELECT Readout .  

10.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -50 dBm 
DISPLAY SELECT  
 Contro l  DME DIST NMi  

11.  Ver i fy 0  NMi (±0.1 NMi)  on DISPLAY 
SELECT Readout  and/or  DME Indicator .  

12.  Adjust  ∆F Thumbwheels for  0017 MHz 
on DISPLAY SELECT Readout .  

13.  Ver i fy 0  NMi (±0.1 NMi)  on DISPLAY 
SELECT Readout  and/or  DME Indicator .  

14.  Adjust  ∆F Thumbwheels for  0126 MHz 
on DISPLAY SELECT Readout .  

15.  Ver i fy 0  NMi (±0.1 NMi)  on DISPLAY 
SELECT Readout  and/or  DME Indicator .  

16.  Press LOAD RNG Pushbut ton Swi tch.   
Ver i fy 100 NMi on DISPLAY SELECT 
Readout  and/or  DME ind icator .  

17.  Connect  Frequency Counter  to  XMTR 
Connector .   Ver i fy va lue approximate ly 
twice va lue on DME-PRF Hz/XPDR -  % 
REPLY Disp lay on Frequency Counter .   
(A l low for  a  to lerance of  5%.)  
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Receive Set-Up Diagram 
Figure 7

STEP PROCEDURE 

18.  Ver i fy 1025 MHz on XMTR FREQ MHz 
Disp lay.   (Reference DME 
Manufacturer ’s speci f icat ions for  
a l lowable to lerance.)  

19.  Set  DISPLAY SELECT Contro l  to  XPDR 
CODE. 

20.  Remove DME f rom RF I /O Connector .   
Connect  Transponder  to  RF I /O 
Connector .  

21.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

PRF/SQTR Thumbwheels 0500 
FREQ/FUNCTION SELECT  
 Thumbwheels 1030 XPDR 

22.  Enable Mode A on Transponder .   Ver i fy 
code on Transponder  is on DISPLAY 
SELECT Readout .  

23.  Set  XPDR CODE Contro l  to  AC1 CODE 
or  AC2 FEET. 

24.  I f  a  Transponder  Al t i tude Encoder  is 
avai lab le,  connect  to  ATC-1400A-2.   
Enter  a l t i tude code se lected at  random.  
Ver i fy a l t i tude is ident ica l  on DISPLAY 
SELECT Readout  and Transponder  
Al t i tude Encoder .  

STEP PROCEDURE 

25.  Repeat  Steps 22 through 24,  two to  
three t imes,  using var ious Transponder  
codes,  to  ver i fy proper  decoding of  
ATC-1400A-2.  

26.  Set  POWER Swi tch to  OFF and 
d isconnect  test  equipment .  



     
OPERATION MANUAL 
ATC-1400A-2  

1-2-3 
Page 10 

Nov 1/04 

3.6.3 Parameter Veri f icat ions 

PURPOSE:  Measures Residual  FM, CW vs.  
Transponder  and DME Pulse 
Level ,  Transponder  Pulse 
Spacing,  Double In ter rogat ion/  
In ter ference Pulse,  DME Reply 
Ef f ic iency/ Ident  Tone/  
In ter rogat ion Rate,  Equal izer ,  
Veloci ty and Accelerat ion 

TEST EQUIPMENT: 

1 Osci l loscope 
1 Modulat ion Meter  
1  Signal  Generator  
1  Heterodyne Moni tor  

STEP PROCEDURE 

1.  Set  POWER Swi tch to  ON and a l low  
10 minute warm-up per iod.  

RESIDUAL FM 

2.  Connect  Modulat ion Meter  input  to  RF 
I /O Connector .  

3 .  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

CW/NORM/OFF Swi tch CW 
FREQ/FUNCTION  
 SELECT Thumbwheels 1090 XPDR 

4.  Adjust  RF LEVEL Contro l for  a  leve l  5  dB 
above point  where leve l  l ight  on 
Modulat ion Meter  is ext inguished 
(approximate ly 20 to  25 dB) .  

5 .  Set  Modulat ion Meter  contro ls as 
fo l lows:  

CONTROL SETTING 

Tuning  AUTO 
High-Pass 300 Hz 
Low-Pass 3 kHz 
Peak  PK-PK 
Range  10 
Funct ion kHz Deviat ion 

6.  Ver i fy FM Deviat ion is <5 kHz.  

7 .  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  0962.   Ver i fy FM 
Deviat ion is <5 kHz.  

8 .  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  1090.   Ver i fy twice peak 
reading,  over  a  10-second per iod,  is  
<10 kHz.  

STEP PROCEDURE 

CW VS. TRANSPONDER AND  
DME PULSE LEVEL 

9.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -10 dBm 
CW/NORM/OFF Swi tch NORMAL 
SLS/ECHO ON/OFF Swi tch OFF 
XPDR PULSE WIDTH  
 VAR/CAL Swi tch CAL 
FREQ STEP RATE  
 Contro l  OFF Ful ly ccw 
MAN/AUTO/MAN  
 STEP Swi tch MAN 
XPDR DEV P3/CAL Swi tch CAL 
XPDR DEV P2/CAL Swi tch CAL 
TO/TAC/TD Swi tch TO 
PRF/SQTR ON/OFF Swi tch ON 
XPDR MODE Contro l  A 
PRF/SQTR Thumbwheels 1000 
FREQ/FUNCTION SELECT  
 Thumbwheels 1090 XPDR 
SLS/ECHO Thumbwheels -0 

10.  Connect  S ignal  Generator  to  
Heterodyne Moni tor  LO input .  

11.  Set  S ignal  Generator  for  1090 MHz at  
+6 dBm. 

12.  Connect  Heterodyne Moni tor  to  
Osci l loscope input .   Connect  
Osci l loscope external  t r igger  input  to  
SYNC Connector .  

13.  Set  Osci l loscope contro ls as fo l lows:  

CONTROL SETTING 

Ver t ica l  Sensi t iv i ty 0 .01 V/Div 
Tr igger  Source  
 Contro l  EXT SYNC Tr igger  

14.  Using Osci l loscope Vern ier  Contro l ,  
posi t ion peak of  posi t ive go ing P1 pulse 
on f i f th  hor izonta l  axis (one grat icu le  
d iv is ion above major  hor izonta l  axis) .   
Ver i fy P1 pulse ampl i tude is f ive 
grat icu le  d iv is ions on Osci l loscope.  

15.  Set  Osci l loscope Ver t ic le  Sensi t iv i ty 
Contro l  to  0.005 V/Div.  

16.  Using posi t ion ing contro l ,  posi t ion peak 
of  P1 pulse on hor izonta l  axis one 
grat icu le  posi t ion under  top of  
Osci l loscope d isp lay.  
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STEP PROCEDURE 

17.  Set  CW/NORM/OFF Swi tch to  CW.  
Ver i fy pu lse leve l  between CW and 
t ransponder  pu lse is ≤2%. 

18.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

CW/NORM/OFF Swi tch OFF 
TO/TAC/TD Swi tch TD 
FREQ/FUNCTION SELECT  
 Thumbwheels MHz X 

19.  Ver i fy pu lse leve l  between CW and DME 
pulse is ≤2%. 

TRANSPONDER PULSE SPACING 

20.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

TO/TAC/TD Swi tch TO 
FREQ/FUNCTION SELECT  
 Thumbwheels 1090 XPDR 

21.  Ver i fy XPDR pulse spacing for  each 
XPDR MODE Contro l  set t ing in  Table 3 
is wi th in  to lerance.  
 

SETTING PULSE SPACING 

Mode 1 3.0 µs (±5 ns)  

Mode 2 5.0 µs (±5 ns)  

Mode T 6.5 µs (±5 ns)  

Mode A/Mode 3 8.0 µs (±5 ns)  

Mode B 17.0 µs (±5 ns)  

Mode C 21.0 µs (±5 ns)  

Mode D 25.0 µs (±5 ns)  

XPDR Pulse Spacing 
Table 3 

 

STEP PROCEDURE 

DOUBLE INTERROGATION/ 
INTERFERENCE PULSE 

22.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

SLS/ECHO ON/OFF Swi tch ON 
DBL INTERR/INTRF PULSE  
 Thumbwheels 019.0 INTERF+ 
SLS/ECHO Thumbwheels +6 

23.  Ver i fy a  pu lse approximate ly twice 
ampl i tude of  P1 pulse posi t ioned  
19.0 µs (±50 ns)  a f ter  leading edge  
o f  P1.  

24.  Rotate INTRF PULSE WIDTH Contro l  
fu l ly  cw,  then fu l ly ccw.   Ver i fy pu lse 
width of  d isp layed pulse changes f rom 
0.2 to  5 µs.  

25.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  050.0 DOUBLE.  Ver i fy 
second in ter rogat ion pulse is 50.0 µs 
(±8 ns)  a f ter  leading edge of  P1.  

26.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  050.0 OFF.  

 DME REPLY EFFICIENCY/IDENT 
TONE/INTERROGATION RATE 

27.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  1090 MHz Y.  

28.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

IDENT TONE/OFF/CODE  
 Swi tch TONE 
DISPLAY SELECT  
 Contro l  PRF SQTR Hz 

29.  Ver i fy 1350 on DISPLAY SELECT 
Readout .  

30.  Set  EQUALIZER/OFF Swi tch to 
EQUALIZER.  Ver i fy 2700 on DISPLAY 
SELECT Readout .  

31.  Set  IDENT TONE/OFF/CODE Swi tch to 
OFF.  
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STEP PROCEDURE 

32.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

PRF/SQTR ON/OFF Swi tch OFF 
PRF/SQTR Thumbwheels 2500 
SELF-INTERR/OFF  
 Swi tch SELF-INTERR 

33.  Ver i fy DME REPLY EFFICIENCY Contro l  
set t ings in  Table 4 are wi th in  to lerance 
on DISPLAY SELECT Readout .  

NOTE:  A l l  DME repl ies se lected by 
DME REPLY EFFICIENCY 
Contro l  have random readouts 
except  0% and 100%, which 
are stab le.  
 

DME REPLY 
EFFICIENCY 

Contro l  Set t ing 

DISPLAY SELECT  
Readout  

0% 0 Hz (±0.0 Hz)  

10% 250 Hz (±125.0 Hz)  

20% 500 Hz (±125.0 Hz)  

30% 750 Hz (±125.0 Hz)  

40% 1000 Hz (±125.0 Hz)  

50% 1250 Hz (±125.0 Hz)  

60% 1500 Hz (±125.0 Hz)  

70% 1750 Hz (±125.0 Hz)  

80% 2000 Hz (±125.0 Hz)  

90% 2250 Hz (±125.0 Hz)  

100% 2500 Hz (±25.0 Hz)  

DME Reply Ef f ic iency Contro l  Frequency 
Table 4 

 

34.  Set  PRF/SQTR ON/OFF Swi tch to  ON 
and SELF-INTERR/OFF Swi tch to  OFF 

35.  Ver i fy 2500 (±250)  on DISPLAY 
SELECT Readout .  

NOTE:  DISPLAY SELECT Readout  
changes cont inual ly due to  
random squi t ter  pu lses.  

STEP PROCEDURE 

36.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

PRF/SQTR ON/OFF Swi tch ON 
FREQ/FUNCTION SELECT  
 Thumbwheels 1090 XPDR 

37.  Ver i fy 2500 on DISPLAY SELECT 
Readout .  

EQUALIZER 

38.  Connect  Osci l loscope to  GEN Connector  
(J10) .  

39.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

IDENT TONE/OFF/ CODE  
 Swi tch TONE 
FREQ/FUNCTION SELECT  
 Thumbwheels MHz Y 
EQUALIZER/OFF Swi tch EQUALIZER 

40.  Ver i fy leading edge of  f i rst  pu lse in  f i rst  
pu lse pai r  is  100 µs (±10 µs)  ahead of  
leading edge of  f i rst  pu lse in  second 
pai r .  

VELOCITY 

41.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

IN/OUT Swi tch OUT 
DISPLAY SELECT Contro l  RANGE 
RANGE/VEL/ACCEL  
 Thumbwheels 600 KTS 

42.  Press LOAD VEL Pushbut ton Swi tch.   
Ver i fy range advances 10.00 NMi in   
60 seconds on DISPLAY SELECT 
Readout .  

43.  Set  DISPLAY SELECT Contro l  to  VEL 
KTS.  Ver i fy 600 on DISPLAY SELECT 
Readout .  

44.  Press LOAD ACCEL Pushbut ton Swi tch.   
Ver i fy DISPLAY SELECT Readout  
decreases to  zero,  then automat ica l ly 
increases.  
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STEP PROCEDURE 

ACCELERATION 

45.  Press CLEAR RNG Pushbut ton Swi tch 
to  c lear  a l l  previous entered range,  
ve loci ty and accelerat ion data.  

46.  Set  RANGE/VEL/ACCEL Thumbwheels 
to  1000.  

47.  Press LOAD ACCEL Pushbut ton Swi tch.   
Ver i fy 1770 in  30 seconds on DISPLAY 
SELECT Readout .  

48.  Set  POWER Swi tch to  OFF and 
d isconnect  test  equipment .  
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3.7 PERFORMANCE EVALUATION DATA SHEET 

Technic ian: __________________________________  Date: ____________  

ATC-1400A-2 S/N: _____________________________  

STEP DATA RESULT 

(1)  Generate 

6.   RF leve l  on RF LEVEL -dBm Disp lay (3)  is ident ica l  to   
  Spectrum Analyzer  ________ (√ )  

10.   A l l  s ignals are -80 dBm or  less ________ (√ )  

12.   Peak of  pu lses a l ign wi th  hor izonta l  grat icu le  (±0.1 Div)  ________  
 
 Pulse width is 800 ns (±5.0 ns)  ________  
 
 Pulse spacing is 3  µs (±5.0 ns)  ________  

13.   Pulse spacing is 5 .0 µs (±5.0 ns)  ________  

14.   Pulse spacing is 6 .5 µs (±5.0 ns)  ________  

15.   Pulse spacing is 8 .0 µs (±5.0 ns)  ________  

16.   Pulse spacing is 17 µs (±5.0 ns)  ________  

17.   Pulse spacing is 21 µs (±5.0 ns)  ________  

18.   Pulse spacing is 25 µs (±5.0 ns)  ________  

19.   A l ternat ing pulse pai rs o f  8 .0 and 21 µs ________ (√ )  

21.   800 ns pulse appears 2.0 µs af ter  leading edge of  P1 pu lse ________ (√ )  

22.   P2 pulse is 1 .0 µs f rom leading edge of  P1 at  -∆  ________ (√ )   
 
 P2 pulse is 3 .0 µs f rom leading edge of  P1 at  +∆  ________ (√ )  

24.   P3 pulse is 7 .0 µs f rom leading edge of  P1 at  -∆  ________ (√ )  
 
 P3 pulse is 9 .0 µs f rom leading edge of  P1 at  +∆  ________ (√ )  

26.   Width of  pu lses is 1 .85 µs (±5.0 ns)  ________  

27.   Width of  pu lses decreases accord ing ly ________ (√ )  

29.   P2 pulse is approximate ly ha l f  ampl i tude of  P1 pu lse ________ (√ )  

30.   P2 pulse is approximate ly twice ampl i tude of  P1 pu lse ________ (√ )  

32.   Pulse approximate ly twice ampl i tude of  P1 pulse is  
 17 µs (+0.05 µs)  before leading edge of  P1 ________  

33.   Pulse approximate ly twice ampl i tude of  P1 pulse is  
 17.0 µs ( -0.05 µs)  a f ter  leading edge of  P1 ________  

34.   Pulse width of  d isp layed pulse changes a min imum of   
 0 .4  to  5 µs ________ (√ )  
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STEP DATA RESULT 

35.   Second in ter rogat ion pulse is 50.0 µs (±8 ns)  a f ter  leading  
 edge of  P3 ________  

37.   CAL MARKS pulses are spaced 1.0 µs apar t  ________ (√ )  
 
 Pulse width of  0 .45 µs (±40 ns)  ________  

38.   CAL MARKS pulses are spaced 1.45 µs apar t  ________ (√ )  

39.   CAL MARKS Phase sh i f ts a  min imum of  360°  ________ (√ )  

40.   Ris ing edge of  suppression pulse is 0 .8 µs before r is ing  
 edge of  P3 ________ (√ )  

41.   Suppression pulse leading edge is co incident  wi th  INTERF  
 leading edge ( INTERF removed)  ________ (√ )  

42.   Suppression pulse leading edge is co incident  wi th  INTERF  
 leading edge ( INTERF removed)  ________ (√ )  

43.   Leading edge of  suppression pulse is co incident  wi th   
 posi t ion of  f i rst  INTERR P3 leading edge ( f i rst  INTERR  
 removed)  ________ (√ )  

46.   1000 MHz (±10 kHz) ________  

47.   A963.00 MHz ________ (√ )  

48.   Frequency increases f rom A963.00 to  A213.00 MHz in   
 1  MHz steps ________ (√ )  

50.   Two gaussian shaped pulses spaced 12 µs ( -0.1 µs)  apar t  ________  

51.   Two gaussian shaped pulses spaced 30 µs (±0.1 µs)  apar t  ________  

52.   P2 pulse is 23 µs f rom leading edge of  P2 at  -∆  ________ (√ )  
  
 P2 pu lse is 37 µs f rom leading edge of  P1 at  +∆  ________ (√ )  

54.   1350 ________ (√ )  

55.   2700 ________ (√ )  

57.   0% 0 Hz (±0.0 Hz)  ________  
 10% 250 Hz (±125.0 Hz)  ________  
 20% 500 Hz (±125.0 Hz)  ________  
 30% 750 Hz (±125.0 Hz)  ________  
 40% 1000 Hz (±125.0 Hz)  ________  
 50% 1250 Hz (±125.0 Hz)  ________  
 60% 1500 Hz (±125.0 Hz)  ________  
 70% 1750 Hz (±125.0 Hz)  ________  
 80% 2000 Hz (±125.0 Hz)  ________  
 90% 2250 Hz (±125.0 Hz)  ________  
 100% 2500 Hz (±25.0 Hz)  ________  

59.   2500 (±250)  ________  

61.   15 Hz and 135 Hz TACAN AM are present  on squi t ter   
 pu lses ________ (√ )  

62.   877 (±2)  ________  
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STEP DATA RESULT 

63.   900 (±2)  ________  

64.   399.99 ________ (√ )  

65.   398.99 ________ (√ )  

66.   DISPLAY SELECT Readout  is decreasing ________ (√ )  

67.   DISPLAY SELECT Readout  is increasing ________ (√ )  

68.   3990 ________ (√ )  

69.   DISPLAY SELECT Readout  is decreasing ________ (√ )  

70.   DISPLAY SELECT Readout  remains constant  ________ (√ )  

71.   000 ________ (√ )  

72.   DISPLAY SELECT Readout  remains constant  ________ (√ )  

73.   0 .00 ________ (√ )  

(2)  Receive 

5.   Record reading on Peak Power Meter  ________ (√ )  

8 .   Peak power in  Step 5 (±0.5 dB p lus Power Meter   
  Speci f icat ions)  ________ (√ )  

11.   0  NMi  (±0.1 NMi)  ________  

13.   0  NMi  (±0.1 NMi)  ________  

15.   0  NMi  (±0.1 NMi)  ________  

16.   100 NMi ________ (√ )  

17.   Value approximate ly twice va lue on DME-PRF Hz/  
 XPDR -  % REPLY Disp lay ________  

18.   1025 MHz ________ (√ )  

22.   Code on Transponder  is on DISPLAY SELECT Readout  ________ (√ )  

24.   A l t i tude is ident ica l  on DISPLAY SELECT Readout  and  
 Transponder  Al t i tude Encoder  ________ (√ )  

(3)  Parameter  Ver i f icat ions 

6.   FM Deviat ion is <5 kHz ________  

7.   FM deviat ion is <5 kHz ________  

8.   Twice peak reading,  over  a  10-second per iod,  is <10 kHz ________  

14.   P1 pu lse ampl i tude is f ive grat icu le  d iv is ions ________ (√ )  

17.   Pulse leve l  between CW and t ransponder  pu lse is ≤2% ________  

19.   Pulse leve l  between CW and DME pulse is ≤2% ________  
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STEP DATA RESULT 

21.   Mode 1 3.0 µs (±5 ns)  ________  
 Mode 2 5.0 µs (±5 ns)  ________  
 Mode T 6.5 µs (±5 ns)  ________  
 Mode A/Mode 3 8.0 µs (±5 ns)  ________  
 Mode B 17.0 µs (±5 ns)  ________  
 Mode C 21.0 µs (±5 ns)  ________  
 Mode D 25.0 µs (±5 ns)  ________  

23.   Pulse approximate ly twice ampl i tude of  P1 pulse posi t ioned  
 19.0 µs (±50 ns)  a f ter  leading edge of  P1 ________  

24.   Pulse width of  d isp layed pulse changes f rom 0.2 to  5 µs ________ (√ )  

25.   Second in ter rogat ion pulse is 50.0 µs (±8 ns)  a f ter  leading  
 edge of  P1 ________  

29.   1350 ________ (√ )  

30.   2700 ________ (√ )  

33.   0% 0 Hz (±0.0 Hz)  ________  
 10% 250 Hz (±125.0 Hz)  ________  
 20% 500 Hz (±125.0 Hz)  ________  
 30% 750 Hz (±125.0 Hz)  ________  
 40% 1000 Hz (±125.0 Hz)  ________  
 50% 1250 Hz (±125.0 Hz)  ________  
 60% 1500 Hz (±125.0 Hz)  ________  
 70% 1750 Hz (±125.0 Hz)  ________  
 80% 2000 Hz (±125.0 Hz)  ________  
 90% 2250 Hz (±125.0 Hz)  ________  
 100% 2500 Hz (±25.0 Hz)  ________  

35.   2500 (±250)  ________  

37.   2500 ________ (√ )  

40.   Leading edge of  f i rst  pu lse in  f i rst  pu lse pai r  is   
 100 µs (±10 µs)  ahead of  leading edge of  f i rst  pu lse in   
 second pai r  ________  

42.   Range advances 10.00 NMi in  60 seconds ________ (√ )  

43.   600 ________ (√ )  

44.   DISPLAY SELECT Readout  decreases to  zero,  then  
 automat ica l ly increases ________ (√ )  

47.   1770 in  30 seconds ________ (√ )  
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4. GENERAL OPERATING PROCEDURES 

TEST EXAMPLE  PAGE 
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Measur ing Ident i f icat ion and Al t i tude Codes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

DME Test  Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
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Measur ing Pulse Posi t ion Decoder  Accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Adjacent  Channel  Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
Measur ing Accuracy and Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
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4.1 GENERAL 

Conta ins Test  Examples re la t ing to  loca l  
contro l  ( f ront  panel )  operat ion of   
ATC-1400A-2.  

4.2 PRE-OPERATIONAL CONSIDERATIONS 

For maximum benef i t ,  i t  is  st rongly 
recommended that  personnel  thoroughly read 
and understand a l l  steps of  Test  Example to  be 
per formed,  pr ior  to  complet ion.  

4.3 CONTROLS, CONNECTORS AND 
INDICATORS 

The Contro ls,  Connectors and Ind icators 
speci f ied in  the Test  Examples are fo l lowed by 
an i tem number.   Refer  to  1-2-4,  F igures 8 and 
9 (XPDR Test  Examples)  and 1-2-4,  F igures 13 
and 14 (DME Test  Examples)  for  the locat ion 
of  each Contro l ,  Connector  and Ind icator .  

4.4 TEST EQUIPMENT REQUIREMENTS 

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

NOTE:  For  cer ta in  procedures,  equipment  
l is ted in  Appendix G may exceed the 
min imum requi red speci f icat ions.  

4.5 OPERATING PRECAUTIONS 

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

WARNING: REMOVE ALL JEWELRY OR 
OTHER COSMETIC APPAREL 
BEFORE PERFORMING ANY 
TEST PROCEDURES INVOLVING 
LIVE CIRCUITS. 

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 VOLTAGE AND 
POWER INPUTS. 
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4.6 XPDR TEST EXAMPLES 

The XPDR Test  Examples are for  genera l  
appl icat ion of  ATC-1400A-2 for  test ing ATC  
(a i r  t ra f f ic  contro l )  XPDR ai rcraf t  equipment .   
Refer  to  XPDR manufacturer ’s inst ruct ion 
manual  for  deta i led XPDR Test  Procedures.  

The XPDR Test  Examples are used to  i l lust ra te 
operat ion of  ATC-1400A-2 and are not  
in tended to  supersede or  modi fy 
manufacturer ’s recommended test  procedure or  
in tended to  include a l l  tests necessary to  
cer t i fy XPDR equipment .   Speci f icat ions ca l led 
out  in  the fo l lowing Test  Examples are for  
i l lust ra t ion purposes only and do not  apply to  
any speci f ic  XPDR equipment  model .  

The In i t ia l  Contro l  Set t ings for  XPDR Test  
Examples F igure 8 are as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -70 dBm 
CW/NORM/OFF Swi tch NORM 
SUPPRESSOR ON/OFF Switch OFF 
SLS/ECHO ON/OFF Swi tch OFF 
XPDR PULSE WIDTH  
 VAR/CAL Swi tch CAL 
FREQ STEP RATE Contro l  OFF 
MAN/AUTO/MAN STEP Swi tch MAN 
XPDR DEV P3/CAL Swi tch CAL 
1.0 µS/1.45 µS Swi tch 1.45 µS 
XPDR DEV P2/CAL Swi tch CAL 
TO/TAC/TD Swi tch TD 
PRF/SQTR ON/OFF Swi tch ON 
F2/P2 F1/P1 Swi tch F1/P1 
POWER Switch OFF 
XPDR MODE Contro l  A 
DISPLAY SELECT Contro l  FREQ MHz 
PRF/SQTR Thumbwheels 500 Hz 
DBL INTERR/INTRF  
 PULSE Thumbwheels 047.9 µs,  OFF 
XPDR P2/P3 DEV Thumbwheels 0.20 µs 
FREQ/FUNCTION SELECT  
 Thumbwheels 1030 MHz,  XPDR 
∆F Thumbwheels 0.00 MHz,  OFF 
XPDR PULSE WIDTH  
 Thumbwheels 0.00 µs 
SLS/ECHO Thumbwheels 0 dB 

 

4.6.1 Measuring Receiver Bandwidth and 
Minimum Threshold Level  (MTL) 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Ver i fy % reply is >90% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

NOTE:  When test ing XPDR equipment ,  
a  steady or  f lash ing "F"  
d isp layed in  f i rst  character  
posi t ion of  DME-PRF Hz/XPDR 
-  % REPLY Disp lay ind icates 
XPDR F1 or  F2 pulse is not  
wi th in  speci f icat ions.  

5 .  Decrease RF LEVEL Contro l  in  1 dB 
steps unt i l  <90% on DME-PRF Hz/  
XPDR -  % REPLY Disp lay.  

6 .  Increase RF LEVEL Contro l  1  dB.   
Min imum threshold leve l  (MTL) of  UUT is 
on RF LEVEL -dBm Disp lay.   Record 
leve l .  

7 .  Set  RF LEVEL Contro l  3  dB above leve l  
in  Step 6.  

8 .  Set  ∆F Thumbwheels to  +∆ .  

9 .  Increase ∆F Thumbwheels in  1  MHz 
steps unt i l  <90% is on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.   Record 
generator  f requency (Fhi )  on DISPLAY 
SELECT Readout .  

10.  Set  ∆F Thumbwheels to  -∆ .  

11.  Decrease ∆F Thumbwheels in  1  MHz 
steps unt i l  <90% is on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.   Record 
generator  f requency (F lo)  on DISPLAY 
SELECT Readout .  
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STEP PROCEDURE 

12.  Determine 3 dB bandwidth and center  
f requency (Fo)  by apply ing fo l lowing 
formulas to  va lues in  Steps 9 and 11:  

Center  f requency:   Fo = (Fhi  + F lo)  ÷  2  

3  dB bandwidth:   3  dB BW = Fhi  -  F lo  

13.  Set  ∆F Thumbwheels to  OFF.  

14.  Increase RF LEVEL Contro l  to  increase 
leve l  +17 dB above leve l  in  Step 7.  

15.  Set  ∆F Thumbwheels to  +∆ .  

16.  Increase ∆F MHz Thumbwheels in   
1  MHz steps unt i l  <90% is on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.   Record 
f requency (Fhi )  on DISPLAY SELECT 
Readout .  

17.  Set  ∆F Thumbwheels to  -∆ .  

18.  Decrease ∆F Thumbwheels unt i l  <90% is 
on DME-PRF Hz/XPDR -  % REPLY 
Disp lay.   Record f requency (F lo)  on 
DISPLAY SELECT Readout .  

19.  Determine 20 dB bandwidth by apply ing 
fo l lowing formula to  va lues in  Steps 16 
and 18:  

20 dB BW = Fhi  -  F lo  

20.  Set  ∆F Thumbwheels to  OFF.  

4.6.2 Measuring Side Lobe Suppression 
(SLS) 

TEST EQUIPMENT :  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Ver i fy % reply is >90% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

NOTE:  When test ing XPDR equipment ,  
a  steady or  f lash ing "F"  
d isp layed in  f i rst  character  
posi t ion of  DME-PRF Hz/XPDR 
-  % REPLY Disp lay ind icates 
XPDR F1 or  F2 pulse is not  
wi th in  speci f icat ions.  

5 .  Decrease RF LEVEL Contro l  in  1 dB 
steps unt i l  <90% on DME-PRF Hz/  
XPDR -  % REPLY Disp lay.  

6 .  Increase RF LEVEL Contro l  1  dB.   
Min imum threshold leve l  (MTL) of  UUT is 
on RF LEVEL -dBm Disp lay.   Record 
leve l .  

7 .  Set  RF LEVEL Contro l  3  dB above leve l  
in  Step 6.  

8 .  Set  SLS/ECHO ON/OFF Swi tch to ON. 

9.  Using RF LEVEL Contro l ,  increase RF 
output  in  10 dB steps to  insure a 0% 
reply ra te up to  50 dB above leve l  in  
Step 6.   

10.  Set  RF LEVEL Contro l  to  3 dB above 
leve l  recorded in  Step 6.  

11.  Set  SLS/ECHO Thumbwheels to  -9 dB.  

12.  Using RF LEVEL Contro l ,  increase RF 
output  in  10 dB steps to  insure a 100% 
reply ra te up to  50 dB above leve l  in   
Step 6.  
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STEP PROCEDURE 

13.  Set  RF LEVEL Contro l  3  dB above leve l  
in  Step 6.  

14.  Set  SLS/ECHO ON/OFF Swi tch to  OFF.  

15.  Using RF LEVEL Contro l ,  increase RF 
output  in  10 dB steps to  insure a >90% 
reply ra te >50 dB above leve l  in  Step 6.  

4.6.3 Measuring Pulse Deviat ion 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Ver i fy % reply is 100% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

NOTE:  When test ing XPDR equipment ,  
a  steady or  f lash ing "F"  
d isp layed in  f i rst  character  
posi t ion of  DME-PRF Hz/XPDR 
-  % REPLY Disp lay ind icates 
XPDR F1 or  F2 pulse is not  
wi th in  speci f icat ions.  

5 .  Decrease RF LEVEL Contro l  in  1 dB 
steps unt i l  <90% on DME-PRF Hz/  
XPDR -  % REPLY Disp lay.  

6 .  Increase RF LEVEL Contro l  1  dB.   
Min imum threshold leve l  (MTL) of  UUT is 
on RF LEVEL -dBm Disp lay.   Record 
leve l .  

7 .  Set  XPDR DEV P3/CAL Swi tch to +∆ .  

8 .  Using RF LEVEL Contro l ,  increase RF 
output  in  10 dB steps to  ver i fy % reply 
ra te is >90% for  a  leve l  o f  50 dB above 
leve l  in  Step 6.  

9.  Set  XPDR P3/CAL Swi tch to -∆ .  

10.  Using RF LEVEL Contro l ,  decrease RF 
output  in  10 dB steps to  leve l  in   
Step 6.   Ver i fy % reply ra te is >90% for  
a  leve l  o f  50 dB above leve l  in  Step 6,  
down to  leve l  in  Step 6.  

11.  Set  XPDR P2/P3 DEV Thumbwheels to  
1.05 µs.  

12.  Set  RF LEVEL Contro l  to  leve l  in  Step 6.  
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STEP PROCEDURE 

13.  Using RF LEVEL Contro l ,  increase RF 
output  in  10 dB steps to  50 dB above 
MTL.   Ver i fy % reply ra te is <10% on 
DME-PRF Hz/XPDR -  % REPLY Disp lay.  

14.  Set  XPDR DEV P3/CAL Swi tch to +∆ .  

15.  Ver i fy % reply is <10% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

16.  Using RF LEVEL Contro l ,  decrease RF 
output  in  10 dB steps down to  leve l  in  
Step 6.   Ver i fy % reply ra te is <10% on 
DME-PRF Hz/XPDR -  % REPLY Disp lay.  

17.  Set  XPDR DEV P3/CAL Swi tch to CAL.  

4.6.4 Veri f icat ion of  Interrogator Recovery 
Time 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tchto ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Ver i fy % reply is 100% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

NOTE:  When test ing XPDR equipment ,  
a  steady or  f lash ing "F"  
d isp layed in  f i rst  character  
posi t ion of  DME-PRF Hz/XPDR 
-  % REPLY Disp lay ind icates 
XPDR F1 or  F2 pulse is not  
wi th in  speci f icat ions.  

5 .  Decrease RF LEVEL Contro l  in  1 dB 
steps unt i l  <90% on DME-PRF Hz/  
XPDR -  % REPLY Disp lay.  

6 .  Increase RF LEVEL Contro l  1  dB.   
Min imum threshold leve l  (MTL) of  UUT is 
on RF LEVEL -dBm Disp lay.   Record 
leve l .  

7 .  Set  RF LEVEL Contro l  3  dB above leve l  
in  Step 6.  

8 .  Set  SLS/ECHO ON/OFF Swi tch to ON. 

9.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  047.9 DOUBLE. 

10.  Ver i fy % reply is 50% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

11.  Set  SLS/ECHO ON/OFF Swi tch to  OFF.  

12.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  125.0 DOUBLE. 

13.  Ver i fy % reply is >90% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

14.  Set  DBL INTERR/INTRF PULSE 
Thumbwheels to  OFF.  
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4.6.5 Pulse Width Decoder Operat ion 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Ver i fy % reply is 100% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

NOTE:  When test ing XPDR equipment ,  
a  steady or  f lash ing "F"  
d isp layed in  f i rst  character  
posi t ion of  DME-PRF Hz/XPDR 
-  % REPLY Disp lay ind icates 
XPDR F1 or  F2 pulse is not  
wi th in  speci f icat ions.  

5 .  Decrease RF LEVEL Contro l  in  1 dB 
steps unt i l  <90% on DME-PRF Hz/  
XPDR -  % REPLY Disp lay.  

6 .  Increase RF LEVEL Contro l  1  dB.   
Min imum threshold leve l  (MTL) of  UUT is 
on RF LEVEL -dBm Disp lay.   Record 
leve l .  

7 .  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

XPDR PULSE WIDTH  
 Thumbwheels 0.25 µs 
XPDR PULSE WIDTH  
 VAR/CAL Swi tch VAR 

8.  Ver i fy % reply is <10% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay.  

9 .  Using RF LEVEL Contro l ,  increase RF 
output  in  10 dB steps to  50 dB above 
leve l  in  Step 6.   Ver i fy % reply ra te is 
<10% on DME-PRF Hz/XPDR -  % REPLY 
Disp lay.  

10.  Set  XPDR PULSE WIDTH Thumbwheels 
to  1.55 µs.   Ver i fy % reply is <10% on 
DME-PRF Hz/XPDR -  % REPLY Disp lay.  

 

STEP PROCEDURE 

11.  Using RF LEVEL Contro l ,  decrease RF 
output  in  10 dB steps to  leve l  in  Step 6.   
Ver i fy % reply ra te is <10% on DME-PRF 
Hz/XPDR -  % REPLY Disp lay .  
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4.6.6 Measuring Frequency and Power 
Output 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Ver i fy UUT t ransmi t ter  f requency (F1)  of  
1090 MHz (±3 MHz) is on XMTR FREQ 
MHz Disp lay.   Record t ransmi t ter  
f requency (FF2) .  

5 .  Ver i fy UUT t ransmi t ter  power output  (P1)  
is wi th in  Manufacturer ’s speci f icat ions 
on XMTR PWR WATTS Disp lay.   Record 
power output  (PF1) .  

6 .  Set  F2/P2 F1/P1 Swi tch to  F2/P2.  

7 .  Ver i fy UUT t ransmi t ter  f requency (F2)  of  
1090 MHz (±3 MHz) is on XMTR FREQ 
MHz Disp lay.   Record t ransmi t ter  
f requency (FF2) .  

8 .  Ver i fy UUT t ransmi t ter  power output  (P2)  
is wi th in  manufacturer ’s speci f icat ions 
on XMTR PWR WATTS Disp lay.   Record 
power output  (PF2) .  

9 .  Determine ∆F by apply ing fo l lowing 
formula to  va lues in  Steps 4 and 7:  

∆F = FF1 – FF2 

NOTE:  Desi red ∆F is <3 MHz.  

10.  Determine ∆P by apply ing fo l lowing 
formula to  va lues in  Steps 5 and 8:  

∆P = 10 log (PF1 ÷  PF2)  

NOTE:  Desi red ∆P is <1 dB.  

4.6.7 Measuring Pulse Shape and Width,  
Transmitter  Droop and Frequency 
Pul l ing 

TEST EQUIPMENT:  Osci l loscope 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Using three coaxia l  cables terminated 
in to  a 50 Ω  Load through a BNC  
T-Connector ,  connect  Osci l loscope 
Channel  A to  XMTR Connector  ,  
Osci l loscope Channel  B to  
DISCRIMINATOR Connector  and 
Osci l loscope Sync to  SYNC Connector .  

5 .  Measure UUT reply de lay f rom leading 
edge of  P3 pulse to  leading edge of  F1 
pulse.   Record measured delay ( i .e .  D1) .   
Ver i fy D1 = 3.0 µs (±0.5 µs) .  

6 .  Set  XPDR MODE Contro l  to  C.   Measure 
UUT reply de lay f rom leading edge of  P3 
pulse to  leading edge of  F1 pulse.   
Record measured delay ( i .e .  D2) .   Ver i fy 
D2 = 3.0 µs (±0.5 µs) .  

7 .  Subtract  D1 f rom D2 .   Ver i fy >-0.2 to  
<0.2 µs d i f ference in  de lay f rom Mode A 
to  Mode C.   Reset  XPDR MODE Contro l  
to  A.  

8 .  Sync Osci l loscope to  leading edge of  F1 
pulse for  a  stab le t race on d isp lay (using 
Osci l loscope In ternal  Sync) .  

9 .  Ver i fy on Osci l loscope Channel  A a UUT 
reply t ra in  pu lse width r ise t ime of   
0 .05 µs to  0.1 µs and fa l l  t ime of  0 .05 µs 
to  0.2 µs,  measured between 90% and 
10% ampl i tude points.   Ver i fy pu lse 
shape is 0 .35 to  0.55 µs,  measured at  
50% ampl i tude point .  

NOTE:  Refer  to  Appendix F for  
basel ine set t ing using  
ATC-1400A-2 XMTR detected 
output .  
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STEP PROCEDURE 

10.  Ver i fy ampl i tude of  pu lses between  
F1 and F2 f raming pulse are wi th in  
ampl i tude of  F1 and F2 wi th  except ion  
o f  X pulse.   Refer  to  1-2-4,  F igure 10 for  
example.  

11.  Ver i fy SPI  pu lse width and shape is 
wi th in  speci f icat ions as out l ined in  Step 
9 and ampl i tude of  SPI  pu lse is wi th in  
12% of  F1 f raming pulse.  

12.  Set  PRF/SQTR Thumbwheels to   
1200 Hz.   Ver i fy SPI  pu lse width and 
shape is wi th in  speci f icat ions as 
out l ined in  Step 9 and ampl i tude of  SPI  
pu lse is wi th in  12% of  F1 f raming pulse.  

13.  Set  PRF/SQTR Thumbwheels to  500 Hz.  

14.  Wi th  d iscr iminator  output  on 
Osci l loscope Channel  B,  ver i fy a l l  pu lses 
are wi th in  leve ls of  the F1 and F2 
f raming pulse.   For  pu lses not  wi th in  
speci f ied range,  measure vo l tage 
d i f ference between reference l ine and 
pulse (∆E).   To determine f requency of  
pu lse,  apply pu lse vo l tage to  formulas in  
fo l lowing examples:  

NOTE:  Using ver t ica l  posi t ion contro l  
on Osci l loscope,  a l ign F1 or  F2 
f raming pulse on major  
hor izonta l  axis depending on 
posi t ion of  F2/P2 F1/P1 Swi tch 
(F igure 11 and 12) .  

NOTE:  Waveform shown in  F igure 11 
and 12 is for  F2/P2 F1/P1 
Swi tch set  to  F1/P1.  

EXAMPLE #1:   
Transmi t ter  Frequency Pul l  
F1/P1,  F igure 11:  

F = FF1 + (∆E ÷  G) 

G = 0.5 V ÷  MHz in to 50 Ω  Load 

 

EXAMPLE #2:   
Transmi t ter  Frequency Pul l  
F1/P1,  F igure 12:  

F = FF2 + (∆E ÷  G) 

G = 0.5 V ÷  MHz in to 50 Ω  Load 

 

4.6.8 Measuring Ident i f icat ion and Alt i tude 
Codes 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 2 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
XPDR operat ion as shown in  para  
1-2-4-6(2) .  

2 .  Set  DISPLAY SELECT Contro l  to  XPDR 
CODE. 

3.  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

4 .  Set  XPDR (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

5 .  Ver i fy le t ter  "F"  is not  on DISPLAY 
SELECT Readout .   Wi th 7777 set  on 
UUT, ver i fy 7777 on DISPLAY SELECT 
Readout .  

6 .  Enable squawk ident  funct ion of  UUT.   
Ver i fy UUT ID Code IDXXXX is on 
DISPLAY SELECT Readout .  

7 .  Step through UUT Mode A Codes.   Ver i fy 
correct  code is on DISPLAY SELECT 
Readout .  

8 .  Set  XPDR MODE Contro l  to  C.  

9 .  Enable C Mode operat ion on UUT.  

10.  Step through UUT Mode C Codes.   
Ver i fy correct  code is on DISPLAY 
SELECT Readout .  

11.  Set  XPDR MODE Contro l  to  AC2 FEET. 

12.  Set  UUT Al t i tude Repor t ing Code C2 to  
posi t ion one and a l l  o ther  b i ts to  zero.   
Ver i fy C1.0 on DISPLAY SELECT 
Readout .  

13.  Set  UUT Al t i tude Repor t ing Code 
A1A2A4B1B2B4C1C2D2D4 to  posi t ion one 
and a l l  o ther  b i ts to  zero.   Ver i fy ID84.1 
on DISPLAY SELECT Readout .  

14.  Set  UUT Al t i tude Repor t ing Code C4D2 
to  posi t ion one and a l l  o ther  b i ts to  zero.   
Ver i fy 126.7 on DISPLAY SELECT 
Readout .  
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D2B42B 2DX4C 4A SPIF2D1B1A2C2A1C11F

7518005 

Transmi t ter  Droop 
F igure 10 

 

F1 1C 1A 2C 2A 1B 1D 2F SPIA4C4 X D2B2 4B 2D

7518004 

Transmi t ter  Frequency Pul l  F1/P1 No.  1 
F igure 11 

 

D2B42B 2DX4C 4A SPIF2D1B1A2C2A1C11F

7518006 

Transmi t ter  Frequency Pul l  F1/P1 No.  2 
F igure 12 
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4.7 DME TEST EXAMPLES 

The DME Test  Examples are for  genera l  
appl icat ion of  ATC-1400A-2 for  test ing ATC 
(a i r  t ra f f ic  contro l )  DME ai rcraf t  equipment .   
Refer  to  DME manufacturer ’s inst ruct ion 
manual  for  deta i led DME Test  Procedures.  

The DME Test  Examples are used to  i l lust ra te 
operat ion of  ATC-1400A-2 and are not  
in tended to  supersede or  modi fy 
manufacturer ’s recommended test  procedure or  
in tended to  include a l l  tests necessary to  
cer t i fy DME equipment .   Speci f icat ions ca l led 
out  in  the fo l lowing Test  Examples are for  
i l lust ra t ion purposes only and do not  apply to  
any speci f ic  DME equipment  model .  

The In i t ia l  Contro l  Set t ings for  DME Test  
Examples (F igure 13 and 14)  are as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -48 dBm 
CW/NORM/OFF Swi tch NORM 
-1 NMi /NORM Swi tch NORM 
IN/OUT Swi tch OUT 
SUPPRESSOR ON/OFF Switch OFF 
SLS/ECHO ON/OFF Swi tch OFF 
FREQ STEP RATE Contro l  OFF 
MAN/AUTO/MAN STEP Swi tch MAN 
DME DEV P22/CAL Swi tch CAL 
1.0 µS/1.45 µS Swi tch 1.0 µS 
TO/TAC/TD Swi tch TO  
PRF/SQTR ON/OFF Swi tch ON 
F2/P2 F1/P1 Swi tch F1/P1 
POWER Switch OFF 
IDENT TONE/OFF/CODE  
 Swi tch OFF 
TACAN ON/OFF Swi tch OFF 
DME REPLY EFFICIENCY  
 Swi tch 70% 
DISPLAY SELECT  
 Contro l  FREQ MHz 
PRF/SQTR Thumbwheels 2700 Hz 
FREQ/FUNCTION  
 SELECT Thumbwheels 108.00 MHz,  
    VOR PAIR 
DME P2 DEV Thumbwheels 0.5 µs 
∆F Thumbwheels 0.00 MHz,  OFF 
SLS/ECHO Thumbwheels -8 dB 
RANGE/VEL/ACCEL  
 Thumbwheels 04000 
DECODER WIDE/NARROW  
 Swi tch NARROW 
EQUALIZER/OFF Swi tch ON 
SELF-INTERR/OFF Swi tch OFF  

4.7.1 Measuring DME Transmitter 
Frequency and Power 

TEST EQUIPMENT:  1  Spectrum Analyzer  
   1  60 dB Pad 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

5 .  Ver i fy UUT t ransmi t ter  f requency on 
XMTR FREQ MHz Disp lay.   Record 
XMTR f requency (FP1) .    
(FP1 = 1041 MHz [±0.07 MHz])  

6 .  Ver i fy UUT t ransmi t ter  power on XMTR 
PWR WATTS Disp lay is wi th in  
Manufacturer ’s speci f icat ions.  

7 .  Set  F2/P2 F1/P1 Swi tch to  F2/P2.  

8 .  Ver i fy UUT t ransmi t ter  f requency on 
XMTR FREQ MHz Disp lay.   Record 
XMTR f requency (FP2) .    
(FP2 = 1041 MHz [±0.07 MHz])  

9 .  Ver i fy UUT t ransmi t ter  power on XMTR 
PWR WATTS Disp lay is wi th in  
Manufacturer ’s speci f icat ions.  

10.  Determine f requency stab i l i ty  o f  UUT by 
apply ing fo l lowing formula to  va lues in  
Steps 5 and 8:  

100 X (1 -  [FP1 ÷  FP2] )  = % Frequency 
Stabi l i ty  

11.  Ver i fy Frequency Stabi l i ty  o f  UUT 
t ransmi t ter  is  wi th in  ±0.0007%. 

12.  Connect  output  o f  UUT,  through 60 dB 
Pad,  to  Spectrum Analyzer .   Ver i fy 90% 
of  t ransmi t ted power fa l ls  wi th in   
±0.5 MHz of  assigned channel  
f requency.  
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STEP PROCEDURE 

13.  Set  F2/P2 F1/P1 Swi tch to  F1/P1.  

14.  Connect  UUT output  to  RF I /O 
Connector .  

15.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  117.90 MHz VOR PAIR.  

16.  Per form Steps 4 through 12 for  three 
other  channels to  assure proper  
operat ion and f requency stab i l i ty  o f  
UUT. 

NOTE:  For  best  resu l ts,  se lect  two X 
channels and two Y channels 
for  test ing.  

4.7.2 Measuring Transmitter Pulse 
Characterist ics 

TEST EQUIPMENT:  1  Osci l loscope 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up t ime and set  to  NORM 
posi t ion.  

4 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

5 .  Connect  BNC T-Connector  to  
Osci l loscope Channel  A.  

6 .  Connect  50 Ω  Load to  one end of  BNC 
T-Connector  and 50 Ω  coaxia l  cable 
f rom other  end of  BNC T-Connector  to  
XMTR Connector .  

7 .  Connect  50 Ω  coaxia l  cable f rom 
Osci l loscope External  Tr igger  to  SYNC 
Connector .  

NOTE:  I f  v iewing to ta l  P1 pulse is 
desi red,  remove Osci l loscope 
External  Tr igger  coaxia l  cable 
f rom SYNC Connector .   
Connect  Osci l loscope External  
Tr igger  coaxia l  cable to  UUT 
suppression output .  

8 .  Ver i fy UUT t ransmi t ted pulse r ise and 
fa l l  t ime is <3.0 µs.   Ver i fy pu lse width,  
measured between leading and t ra i l ing 
edges,  is 3 .5 µs (±0.5 µs) .  

NOTE:  Refer  to  Appendix F for  
basel ine set t ing using  
ATC-1400A-2 XMTR detected 
output .  

9 .  Ver i fy Lock Mode pulse repet i t ion 
f requency (PRF) is ≤30 pp/s.  
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STEP PROCEDURE 

10.  Set  DME REPLY EFFICIENCY Contro l  to  
0%.  A l low ATC-1400A-2 a 15-second 
in terva l  to  exi t  f rom memory.  

11.  Ver i fy Search Mode PRF is in  
accordance to  Manufacturer ’s 
speci f icat ions (≤150 pp/s) .  

4.7.3 Measuring Receiver Memory Time 

TEST EQUIPMENT:  1  Stopwatch 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up per iod,  set  to  NORM 
posi t ion and wai t  for  a  lock-on condi t ion.  

5 .  Using Stopwatch,  record e lapsed t ime 
DME REPLY EFFICIENCY Contro l  is  set  
to  0% and DME-PRF Hz/XPDR -  % 
REPLY Disp lay ref lects an increase of  
UUT PRF.  Ver i fy e lapsed t ime is  
8  seconds (±4 seconds) .  

6 .  Set  RANGE/VEL/ACCEL Thumbwheels to  
400 KTS.  

7.  Set  DME REPLY EFFICIENCY CONTROL 
to 70%.  Press CLEAR RNG Pushbut ton 
Swi tch and LOAD VEL Pushbut ton 
Swi tch.   A l low UUT to lock-on and t rack.  

8.  Set  DME REPLY EFFICIENCY Contro l  to  
0% and a l low an in terva l  o f  8  seconds 
(±4 seconds)  for  ATC-1400A-2 to  exi t  
f rom memory.   Set  DME REPLY 
EFFICIENCY Contro l  to  70%.  Ver i fy 
d istance,  in  accuracy,  is ≤±0.2 NMi.  
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4.7.4 Measuring Receiver Bandwidth and 
Sensit iv i ty 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up per iod and set  to  
NORM posi t ion.  

5 .  Set  RF LEVEL Contro l  to  -79 dBm. 

6.  Decrease RF LEVEL Contro l  in  1 dB 
steps,  pausing 10 to  15 seconds 
between steps,  unt i l  UUT breaks lock-on 
condi t ion and star ts search.  

7 .  Increase RF LEVEL Contro l  1  dB.   Ver i fy 
t rack sensi t iv i ty on RF LEVEL -dBm 
Disp lay.   Record leve l .  

8 .  Set  IDENT TONE/OFF/CODE Swi tch  to  
CODE.  Ver i fy a  c lear  modulated tone 
wi th  Morse Code " IFR."   I f  tone is 
garb led,  increase RF LEVEL Contro l  
unt i l  code is c lear  and usefu l .   Th is is 
rece iver  sensi t iv i ty leve l  (≤ -90 dBm).  

9 .  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  117.90 MHz (DME 
[UUT]  receive f requency 1213 MHz) VOR 
PAIR.   Per form Steps 6 through 8.  

10.  Set  IDENT TONE/OFF/CODE Swi tch to 
OFF.  

11.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

∆F Thumbwheels +∆  
DISPLAY SELECT Contro l  FREQ MHz 

12.  Increase ∆F Thumbwheels unt i l  
f requency is assigned channel  f requency 
p lus receiver  f requency stab i l i ty  o f   
0 .06 MHz on DISPLAY SELECT Readout .  

 

STEP PROCEDURE 

13.  Repeat  Steps 5 through 9.   Ver i fy resu l ts 
are ≤ -90 dBm. 

14.  Decrease ∆F Thumbwheels unt i l  
f requency is assigned channel  f requency 
minus receiver  f requency stab i l i ty  o f  
0 .06 MHz on DISPLAY SELECT Readout .  

15.  Repeat  Steps 5 through 9.   Ver i fy resu l ts 
are ≤ -90 dBm. 

16.  Repeat  Steps 6 through 15 for  three 
other  channels to  assure proper  receiver  
sensi t iv i ty o f  UUT.  

NOTE:  For  best  resu l ts,  se lect  two X 
Channels and two Y Channels 
for  test ing.  

17.  I f  DME connected to  INTERROGATOR 
Connector  (J8)  is automat ica l ly 
channeled using the 2-out -of -5  code,  
proceed at  Step 18.   I f  not ,  proceed at  
Step 20.  

18.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  (Step 8)  
MAN/AUTO/MAN STEP  
 Swi tch AUTO 
IDENT TONE/OFF/CODE  
 Swi tch TONE 
FREQ/FUNCTION  
 SELECT Thumbwheels 0001 TAC X 

19.  Set  FREQ STEP RATE Contro l  for  
maximum channel ing delay of  UUT in  
accordance wi th  Manufacturer ’s 
speci f icat ions.  

20.  Ver i fy c lear  IDENT Tone for  a l l  TACAN X 
Channels.  

21.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  0001 TAC Y.  

22.  Set  MAN/AUTO/MAN STEP Swi tch to 
MAN, then back to  AUTO to in i t ia te  
automat ic channel  stepping and ver i fy a  
c lear  IDENT Tone for  a l l  TACAN Y 
Channels.  
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4.7.5 Measuring Pulse Posit ion Decoder 
Accuracy 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4.  Set  DISPLAY SELECT Contro l  to  DME 
DIST NMi .  

5 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up per iod and set  to  
NORM posi t ion.  

6 .  Set  RF LEVEL Contro l  to  -79 dBm. 

7.  Increase RF LEVEL Contro l  by 1 dB.   
Ver i fy t rack sensi t iv i ty on RF LEVEL  
-dBm Disp lay.   Record leve l .  

8 .  Set  IDENT TONE/OFF/CODE Swi tch to 
CODE.  Ver i fy a  c lear  modulated tone 
wi th  Morse Code " IFR."   I f  tone is 
garb led,  increase RF Level  unt i l  code is 
c lear  and usefu l .   Th is is rece iver  
sensi t iv i ty leve l  (≤ -90 dBm).  

9 .  Press LOAD RNG Pushbut ton Swi tch to  
load previously se lected range of  40 NMi 
in  ATC-1400A-2.   A l low 15 seconds for  
UUT to obta in  lock-on.  

10.  Set  DME DEV P2/CAL Swi tch to +∆ .   
Pause for  durat ion of  memory t ime.   
Ver i fy UUT does not  break lock-on 
condi t ion.   Ver i fy range is 040.00 NMi 
(±1.2 NMi)  on DISPLAY SELECT 
Readout .  

11.  Set  DME DEV P2/CAL Swi tch to -∆ .   
Pause for  durat ion of  memory t ime.   
Ver i fy UUT does not  break lock-on 
condi t ion.   Ver i fy range is 040.00 NMi 
(±1.2 NMi)  on DISPLAY SELECT 
Readout .  

 
 

STEP PROCEDURE 

12.  Rotate RF LEVEL Contro l  unt i l  -20 dBm 
is on RF LEVEL -dBm Disp lay.   Per form 
Steps 10 and 11.  

13.  Repeat  Steps 7 through 9 to  establ ish 
previous receiver  sensi t iv i ty leve l .  

14.  Set  DME P2 DEV Thumbwheels to   
6 .0 µs.   Pause for  durat ion of  memory 
t ime.   Ver i fy UUT breaks lock-on 
condi t ion.  

15.  Set  DME DEV P2/CAL Swi tch to CAL.   
Pause for  durat ion of  memory t ime.   
Ver i fy UUT lock-on condi t ion.  

16.  Set  DME DEV P2/CAL Swi tch to +∆ .   
Pause for  durat ion of  memory t ime.   
Ver i fy UUT breaks lock-on condi t ion.  

17.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

RF LEVEL Contro l  -48 dBm 
DME DEV P2/CAL Swi tch CAL 

18.  Pause for  durat ion of  memory t ime.   
Ver i fy UUT lock-on condi t ion.  

19.  Set  DME P2 DEV Thumbwheels to   
0 .5 µs.  

20.  Set  FREQ/FUNCTION SELECT 
Thumbwheels to  108.05 MHz (DME 
[UUT]  receive f requency 983.00 MHz).   
Repeat  Steps 10,  11,  14,  15 and 16.  
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4.7.6 Adjacent Channel  Test  

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4.  Set  DISPLAY SELECT Contro l  to  FREQ 
MHz.  

5.  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up per iod and set  to  
NORM posi t ion.  

6 .  Set  ∆F Thumbwheels to  +∆ .  

7 .  Adjust  ∆F Thumbwheels for  a  f requency 
of  +0.94 MHz above assigned channel  
f requency on DISPLAY SELECT 
Readout .  

8 .  Set  RF LEVEL Contro l  to  -79 dBm. 

9.  Decrease RF LEVEL Contro l  in  1 dB 
steps,  pausing one second between 
steps,  unt i l  UUT breaks lock-on 
condi t ion.  

10.  Increase RF LEVEL Contro l  1  dB.   Ver i fy 
t rack sensi t iv i ty on RF LEVEL -dBm 
Disp lay.   Record leve l .  

11.  Set  RF LEVEL Contro l  30 dB above lock-
on sensi t iv i ty (estab l ished in  Step 10) .   
Ver i fy UUT does not  lock-on for  more 
than 1 out  o f  5  search cycles.   I f  UUT 
lock-on,  ver i fy UUT does not  t rack for  
more than 5 seconds.  

NOTE:  To ver i fy UUT is t racking and 
not  in  memory,  PRF is ≤30 pp/s 
for  5  seconds p lus memory 
t ime.  

12.  Set  ∆F Thumbwheels to  -∆ .  

13.  Set  ∆F Thumbwheels for  a  f requency of   
-0 .94 MHz below assigned channel  
f requency on DISPLAY SELECT 
Readout .  

 

STEP PROCEDURE 

14.  Ver i fy UUT does not  lock-on for  more 
than 1 out  o f  5  search cycles.   I f  UUT 
lock-on,  ver i fy UUT does not  t rack for  
more than 5 seconds.  

NOTE:  To ver i fy UUT is t racking and 
not  in  memory,  PRF is ≤30 pp/s 
for  5  seconds p lus memory 
t ime.  

15.  Set  ∆F Thumbwheels to  OFF.  
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4.7.7 Measuring Accuracy and Tracking 

TEST EQUIPMENT:  None 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4.  Set  DISPLAY SELECT Contro l  to  DME 
DIST NMi .  

5 .  Set  RANGE/VEL/ACCEL Thumbwheels to  
100.00 NMi.  

6 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up per iod,  set  to  NORM 
posi t ion and pause unt i l  UUT locks-on.   
Ver i fy 0 .00 NMi (±0.5 NMi) .  

7 .  Set  DISPLAY SELECT Contro l  to  RANGE 
NMi.  

8 .  Press LOAD VEL Pushbut ton Swi tch.   
Ver i fy reading of  UUT d istance ind icator  
(±0.5 NMi)  or  3%, whichever  is greater ,  
on DISPLAY SELECT Readout .  

9 .  Press LOAD RNG Pushbut ton Swi tch.   
Pause unt i l  UUT locks-on.   Ver i fy UUT 
d istance ind icator  is 100.00 NMi  
(±3 NMi) .   Af ter  30 second delay,  ver i fy 
UUT d istance is 100 NMi (±0.13 NMi) .  

10.  Set  RANGE/VEL/ACCEL Thumbwheels to  
0600 KTS.  

11.  Set  IN/OUT Swi tch to  IN.  

12.  Press LOAD VEL Pushbut ton Swi tch.   
Ver i fy UUT t racks inbound.  

13.  Set  IN/OUT Swi tch to  OUT.  Ver i fy UUT 
does not  lose lock-on and t racks 
outbound.  

14.  Press LOAD RNG Pushbut ton Swi tch.   
Pause unt i l  UUT locks-on.   Press LOAD 
VEL Pushbut ton Swi tch.   Ver i fy UUT 
t racks inbound.  

 

STEP PROCEDURE 

15.  Set  DME REPLY EFFICIENCY Contro l  to  
0%.  Ver i fy reading of  UUT d istance 
ind icator  (±0.3 NMi)  or  3%, whichever  is 
greater  on DISPLAY SELECT Readout  
for  durat ion of  memory.  

16.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

PRF/SQTR ON/OFF Swi tch OFF 
DME REPLY EFFICIENCY  
 Contro l  100% 

17.  Ver i fy UUT locks-on and t racks.  

18.  Set  DME REPLY EFFICIENCY Contro l  to  
0%.  Pause for  durat ion of  memory t ime.   
Ver i fy f lag on UUT ind icator  comes in to 
v iew.  
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4.7.8 Measuring Acquisi t ion Time 

TEST EQUIPMENT:  Stopwatch 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4 .  Set  DME (UUT) to  stand-by and a l low  
2 minute warm-up per iod.  

5 .  Set  RANGE/VEL/ACCEL Thumbwheels to  
100.00 NMi.  

6 .  Press LOAD RNG Pushbut ton Swi tch to  
load previously se lected range of   
100 NMi.  

7 .  Set  UUT to NORM posi t ion.   Star t  a  
stopwatch to  measure t ime requi red for  
UUT to reach lock-on and UUT ind icator  
to  d isp lay 100 NMi (±0.23 NMi) .  

 I f  acquis i t ion t ime is >1 second,  repeat  
previous act ion severa l  t imes.   Ver i fy 
UUT demonstrates >50% probabi l i ty  to  
lock-on in  1  second and >90% 
probabi l i ty  to  lock-on in  1 .5 seconds.  

8.  Set  DME (UUT) to  stand-by.  

9.  Set  DISPLAY SELECT Contro l  to  RANGE 
NMi.  

10.  Set  ATC-1400A-2 contro ls as fo l lows:  

CONTROL SETTING 

IN/OUT Swi tch IN 
RANGE/VEL/ACCEL  
 Thumbwheels 1000 KTS 

11.  Press LOAD VEL Pushbut ton Swi tch.   
Pause 10 seconds before proceeding.  

 

STEP PROCEDURE 

12.  Set  UUT to NORM posi t ion.   Star t  
Stopwatch to  measure t ime requi red for  
UUT to reach lock-on.   Ver i fy UUT 
ind icator  and DISPLAY SELECT Readout  
d isp lay 100 NMi  (±0.23 NMi) .  

 I f  acquis i t ion t ime is >1 second,  repeat  
previous act ion severa l  t imes.   Ver i fy 
UUT demonstrates >50% probabi l i ty  to  
lock-on in  1  second and >90% 
probabi l i ty  to  lock-on in  1 .5 seconds.  
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4.7.9 Measuring Echo and Co-Channel  
Performance 

TEST EQUIPMENT:  Stopwatch 

SET-UP DIAGRAM:  1-2-1,  F igure 1 

STEP PROCEDURE 

1.  Set  ATC-1400A-2 contro ls for  genera l  
DME operat ion as shown in  para  
1-2-4-7(2) .  

2 .  Set  POWER Swi tch to  ON and a l low  
3 minute warm-up per iod.  

3 .  Press CLEAR RNG Pushbut ton Swi tch to  
c lear  ATC-1400A-2 of  any previously 
loaded range,  ve loci ty and accelerat ion 
in format ion.  

4 .  Set  DME (UUT) to  stand-by,  a l low 
suf f ic ient  warm-up per iod and set  UUT 
to NORM posi t ion.  

5 .  Press LOAD RNG Pushbut ton Swi tch to  
load previously se lected range of  40 NMi 
in  ATC-1400A-2.  

6 .  Using Stopwatch,  record e lapsed t ime 
DME REPLY EFFICIENCY Contro l  is  set  
to  0% and DME-PRF Hz/XPDR -  % 
REPLY Disp lay ref lects increase of  UUT 
PRF.   Ver i fy e lapsed t ime is 8  seconds 
(±4 seconds) .  

7 .  Set  SLS/ECHO ON/OFF Swi tch to ON. 

8.  Set  DISPLAY SELECT Contro l  to  DME 
DIST NMi .  

9 .  Ver i fy 40 NMi on DISPLAY SELECT 
Readout .  

10.  Set  SLS/ECHO Thumbwheels to  -0 dB.  

11.  Pause for  durat ion of  e lapsed t ime in  
Step 6 before proceeding.  

12.  Ver i fy 30 NMi nominal  on UUT ind icator .  

13.  Set  SLS/ECHO Thumbwheels to  -5 dB.  

14.  Swi tch UUT to stand-by and back to  
NORM posi t ion.   Ver i fy UUT locks-on 
and d isp lays approximate ly 40 NMi.  
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5. REMOTE OPERATION

5.1 GENERAL 

Remote communicat ion wi th  ATC-1400A-2 is by 
Genera l  Purpose In ter face Bus (GPIB) ,  which 
conforms to IEEE standard 488-1978.    
ATC-1400A-2 per forms to fo l lowing IEEE-488 
subsets:  

SH1,  AH1,  T8,  TE0,  L4,  LE0,  SR1,  RL1,  
PP0,  DC1,  DT1 and C0.  

ATC-1400A-2 is a  ta lker ,  l is tener ,  pr imary 
address only wi th  remote and loca l  capabi l i ty ,  
device c lear  capabi l i ty ,  device t r igger  
capabi l i ty ,  ser ia l  po l l  capabi l i ty  and no para l le l  
po l l  capabi l i ty  nor  cont ro l ler  capabi l i ty .   

A l l  communicat ion wi th  ATC-1400A-2 over  
GPIB is implemented wi th  ASCII  encoded 
character  st r ings.   Inva l id  or  improper ly 
formulated characters are d iscarded and an 
error  status f lag is set .   A l l  ATC-1400A-2 
commands are t ransmi t ted as packed ASCII  
character  st r ings as def ined in  2-2-4E(1)  
except  ASCII  character  “ ! ” .   Th is command is 
decoded immediate ly upon receipt  and causes 
ATC-1400A-2 to  re turn to  loca l  contro l  v ia  f ront  
panel .   Other  commands not  included in  
inst ruct ion set ,  but  operated on immediate ly,  
are fo l lowing IEEE-488 bus messages:  
 

MNEMONIC 
MESSAGE 

ASCI I  CODE  
(HEX)  

IEEE-488  
INSTRUCTION 

MLA 
MTA 
GTL 
GET 
LLO 
DCL 
SPE 
SPD 

XX (20 to  3E)  
XX (40 to  5E)  

01 
08 
11 
14 
18 
19 

My  L is ten Address  
My  Ta lk  Address  
Go To Loca l  
Group Execute  
Tr igger  
Loca l  Lockout  
Dev ice Clear  
Ser ia l  Po l l  Enab le  
Ser ia l  Po l l  D isab le  

 

5.1.1 GPIB Transact ions 

Severa l  examples of  GPIB t ransact ions 
showing ASCII  st r ing to  be t ransmi t ted 
fo l lowed by necessary BUS operat ions to  
complete t ransact ions are as fo l lows.   These 
examples were generated and executed using 
a GPIB contro l ler  that  uses an ANSI Standard 
Basic In terpreter  wi th  enhancements a l lowing 
d i rect  communicat ion over  GPIB using specia l  
GPIB in ter face hardware.  

EXAMPLE:   Command ATC-1400A-2 to  set  RF 
Output  to  1080 MHz 

ASCII  St r ing:  “F1080”  

BUS Transact ion:  
MLA, MTA, DAB"F" ,  
DAB"1" ,DAB"0" ,  DAB"8" ,  
DAB"0" ,  DAB CR, DAB LF,  
UNT,UNL.  

EXAMPLE:   Command ATC-1400A-2 to  read 
back RF output  o f  1080 MHz 

ASCII  St r ing:  “F?” ,  fo l lowed by a contro l ler  
input  command to  input  data.  

Return Str ing:  “#1080.00”   

BUS Transact ion:  
MLA, MTA, DAB “F” ,  DAV “?” ,  
DAB CR, DAB LF,  UNT, UNL, 
MLA, MTA, DAB “  “ ,  DAB “1" ,  
DAB “0" ,  DAB “8" ,  DAB “0" ,  
DAB “ . ” ,  DAB “0” ,  DAB “0” ,  
DAB CR, DAB LF,  UNT, UNL. 

NOTE:  #  Denotes Blank Space 

EXAMPLE:  Command ATC-1400A-2 to  return 
to  loca l  mode (Front  Panel  
Operat ion)  

ASCII  Str ing:  “ ! ”  

BUS Transact ions:  
MLA, MTA, DAB"!" ,  DAB CR, 
DAB LF,  UNT, UNL, or  just  
issu ing GTB BUS message 
has the same ef fect .  
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5.1.2 Status and Service Request  
Transact ion 

ATC-1400A-2 has abi l i ty  to  provide status 
in format ion (SPE) and issue request  for  
service (SRQ) depending on condi t ions set  by 
user  wi th ATC-1400A-2 “SRM=XXXXXX” 
command.   Af ter  ATC-1400A-2 is p laced in  
remote operat ion mode,  ATC-1400A-2 is 
in ter rogated for  one byte status in format ion.   I f  
user  sets any SRQ mask b i ts to  “1, "  and error  
condi t ion matches mask b i t ,  a  request  for  
service (SRQ) is issued by ATC-1400A-2.   
Status b i ts are shown as fo l lows:  
 

STATUS BIT  NO.  CONDITION DEFINIT ION 

7 
7 
6 
5 
4 
3 
2 
1 
0 

0 
1 
1 
1 
1 
1 
1 
1 
1 

XPDR Funct ion 
DME Funct ion 
RSV (Request  for  Service)  
UUT Pulse Posi t ion Error  
UUT Frequency Inva l id /Out  o f  Lock 
UUT Inact ive (Low Power)  
Inva l id  Command/Syntax Error  
Auxi l iary Error  (No Connect ion/ Inva l id  Command) 
DME/XPDR Funct ion Select  Error  

 

EXAMPLE:   Status Transact ion 

Request  is made for  sta tus f rom ATC-1400A-2 
wi th  an address of  8 :  

GPSTAT(8)  

Returned in format ion is:  

B i t  No. :      7  6  5 4 3 2 1 0 

Condi t ion:   “1  0 0 1 1 0 0 1"  

Ind icates ATC-1400A-2 is in  DME Funct ion of  
operat ion.   UUT f requency is out  o f  lock,  lost  
power and last  command sent  was a XPDR 
command,  creat ing an operat ion funct ion error  
ind icat ion.  

When user  quer ies i f  there is a  pu lse posi t ion 
error  or  operat ion funct ion se lect  er ror ,  
command “SRM=100001" is issued to  t r igger  a  
service request  whenever  e i ther  o f  two masked 
b i ts are act ive.   Data st r ing for  “SRM=" is 
r ight -hand just i f ied so not  a l l  s ix characters 
need to  be output  depending on desi red mask.   
I f  on ly an operat ion funct ion error  detect  SRQ 
is desi red,  output  st r ing “SRM=1".   A l l  
previously masked b i ts are c leared each t ime 
mask command is g iven.  

EXAMPLE:  Service Request  Transact ion 

I f  a  service request  is t r iggered by issu ing an 
“SRM=1" command pr ior  to  XPDR command 
before status was requested (Example:   Status 
Transact ion) ,  re turned status byte would have 
Bi t  6  set  in  addi t ion to  other  B i ts shown as 
fo l lows:  

B i t  No:    7  6  5 4 3 2 1 0 

Condi t ion:     “1  1  0 1 1 0 0 1"  

Most  contro l lers respond to  Bi t  No.  6  be ing set  
(1)  as a request  for  service f rom addressed 
device dur ing a ser ia l  po l l  sequence.  

NOTE:  ATC-1400A-2 powers up in  loca l  mode 
and remains unt i l  addressed to  ta lk or  
l is ten (MTA or  MLA),  or  unt i l   
ATC-1400A-2 receives a loca l  lockout  
or  remote (LLO or  REM) BUS 
message.  
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5.2 COMMAND AND DATA STRUCTURE 

Al l  communicat ion wi th  ATC-1400A-2 is done 
wi th  uppercase ASCII  character  st r ings,  which 
are designed to  rep lace f ront  panel  cont ro ls.   
There is a  one- for -one correspondence 
between ASCII  Commands and ATC-1400A-2 
f ront  panel  swi tches and d isp lays,  wi th  
except ion of  MAN/AUTO/MAN STEP Swi tch,  
“XPDR” “VOR” “DME” and TACAN channel ing 
funct ion of  the FREQ/FUNCTION SELECT 
Thumbwheels,  INTRF PULSE WIDTH Contro l ,  
CAL 0 Contro l  and FREQ STEP RATE Contro l .   
Front  panel  swi tches are used to  program 
in i t ia l  condi t ion or  loca l  sta te of  ATC-1400A-2.   
Device c lear  message (GPIB DCL) resets  
ATC-1400A-2 to  current  f ront  panel  condi t ions.  

5.2.1 ASCII  Output Commands to  
ATC-1400A-2 

Al l  ASCII  Commands sent  to  ATC-1400A-2 wi th  
except ion of  “ ! ” ,  are p laced on an input  stack 
to  be processed at  complet ion of  t ransmission.   
Maximum command st r ing length is s ixty- four  
characters wi th  spaces being opt ional .  

Commands are packed together  in  random 
order  wi th in  one long (≤64 character)  st r ing,  
wi thout  any separat ion del imi ters.  

5.2.2 ASCII  Output Command Format 
Example  

Commands F1030,  R39.50,  ID0,  D? are 
t ransmi t ted as fo l lows:  

“F1030R39.50ID0D?” 

Var iab le formats and ranges are expla ined in  
deta i l  in  2-2-4G.  In  genera l ,  var iab les greater  
than a l lowable l imi t  are set  to  maximum l imi t  
and var iab les less than a l lowable l imi t  are set  
to  min imum l imi t .   Inva l id  commands and data 
are ignored,  but  an error  sta tus f lag is set .  

 

5 .2.3 ASCII  Commands to Input Data from 
ATC-1400A-2 

ASCII  command inst ruct ions pass data f rom 
ATC-1400A-2 to  GPIB end wi th  a “?” .   These 
commands are p laced on an in ternal  stack in  
ATC-1400A-2 unt i l  a  group execute t r igger  
BUS message (GET) is rece ived or   
ATC-1400A-2 is addressed to  ta lk.   A l l  
measurements are made when t r igger  is 
rece ived or  f i rst  t ime uni t  is  addressed to  ta lk 
a f ter  measurement  command st r ing is rece ived.   
Resul t ing data f rom a l l  measurements are 
stored and passed to  BUS, one measurement  
at  a  t ime,  in  order  requested.   When a l l  data 
has been passed to  BUS, ATC-1400A-2 outputs 
an ASCII  “#?”  command to ind icate there are 
no more pending resul ts.  

NOTE:  A l l  ATC-1400A-2 responses are in  
form of  an ASCII  decimal  character  
st r ing,  preceded by an ASCII  space 
character  “  “ ,  and terminated by a 
carr iage return and l ine feed.  

Once ATC-1400A-2 has made measurements,  
no new measurements are requested unt i l  a l l  
previous resul ts have been passed to  BUS, as 
th is act ion dest roys data remain ing to  be 
t ransmi t ted.  

5.2.4 ASCII  Input Command Format 
Example  

Fol lowing input  example uses a GPIB contro l ler  
wi th  an enhanced ANSI compat ib le  basic 
in terpreter :  

NOTE:  ATC-1400A-2 GPIB address is 8 .  

Measurement  Request :  

0010 Pr in t  #8,  “R123.45V100A100R?V?” 
0020 Input  #8,  A$ 
0030 IF A$="#?" ,  then STOP 
0040 Pr in t  A$ 
0050 GOTO 20 
RUN 

Reply response:  

#0123.45      #0100 
(Range)      (Veloci ty)  
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5.3 ATC-1400A-2 ALPHABETICAL QUICK 
REFERENCE ASCII  COMMAND TABLE 

Al l  commands are in  ASCII  Code.  

Data l is ted under  Data L ist  co lumn ref lects 
input /output  data of  ATC-1400A-2.   Data shown 
in  parentheses is input  data,  data not  enclosed 
in  parentheses is output  data and a dash is 
used for  commands having no input /output  
data.

 

 

Under  Funct ion co lumn,  symbol  represents 
which ATC-1400A-2 funct ion ASCII  command is 
used.   X is for  XPDR funct ion,  D is for  DME 
funct ion and X/D is for  DME and XPDR 
funct ions.  

Fol lowing Inst ruct ion co lumn of  command tab le 
is a  co lumn l ist ing page number where deta i led 
descr ip t ion of  ASCII  command is found.  

 

ASCII  Command Table 

COMMAND DATA LIST FUNCTION INSTRUCTION PAGE 

!  - - -  X /D Set  ATC-1400A-2 in  Loca l  Mode 8  

A XXX D Set  Acce le ra t ion  (000 to  399 f t / sec 2 )  98 

AXn AAA-A 
 
 

(AAA-A) ,  
X10 

X10 
 
 

X10 

X10,  Aux i l i a ry  Un i t  Ins t ruc t ions  (n  =  1  to  4)  
 
 
Aux i l ia ry  Un i t  Response i f  requ i red ( "?"  Command 
was  sent )  

9  

C? (#XXXXXX)  X  Get  XPDR Code/A l t i t ude 9  

C.  - - -  X  Disp lay  XPDR Code 11 

CM0 - - -  X /D Selec t  1 .45 µs  CAL MARKS 11 

CM1 - - -  X /D Selec t  1 .0  µs  CAL MARKS 11 

D? (#XXXX.XX)  D Get  DME Dis tance ( -1  to  399.00 NMi)  12 

DC ’HHHHHH’ X /D Disp lay  Message (1  to  6  Hex  Charac ters )  12 

DCL.  - - -  X10 Dev ice Clear  (Return  to  Front  Panel  Setup)  13 

DF= X .XX X/D Set  De l ta  Frequency  Va lue (0 .00 to  9 .99 MHz)  13 

DF0 - - -  X /D Cance l  De l ta  Frequency  13 

DF+ - - -  X /D Add Del ta  Frequency  to  RF 14 

DF-  - - -  X /D Subt rac t  De l ta  Frequency  14 

D.  - - -  D Disp lay  DME Dis tance 14 

DI=  XXX.X X Enab les  Doub le  In ter r  P1  to  P1 Spac ing (20.5  +  
Mode Spac ing to  399.0  µs )  

15 

DMEX - - -  D Set  DME Func t ion to  X  Channel  15 

DMEY - - -  D Set  DME Func t ion to  Y  Channel  16 

DV2= X .X  D Set  DME P2 Pu lse Spac ing 16 

DV20 - - -  D Set  DME P2 to  CAL 16 
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ASCII  Command Table 

COMMAND DATA LIST FUNCTION INSTRUCTION PAGE 

DV2+ - - -  D Dev ia te  DME P2 Pos i t i ve  ( -19 to  9  dB)  17 

DV2-  - - -  D Dev ia te  DME P2 Negat ive  17 

EQ0 - - -  D Disab le  Equal i zer  Pu lses  17 

EQ1 - - -  D Enable  Equal i zer  Pu lses  18 

ES= ±XX X/D Set  ECHO/SLS Pulse Ampl i tude 18 

E0 - - -  D Disab le  ECHO Pulses  18 

E1 - - -  D Enable  ECHO Pulses  19 

E% XXX D Set  DME Rep ly  Ef f i c iency  (0% to  100%) 19 

F  XXXX X/D Set  RF Outpu t  (962 to  1213 MHz)  19 

F? (#XXXX.XX)  X /D Get  RF Output  (962 to  1213 MHz + DF)  20 

F .  - - -  X /D Disp lay  RF Output  20 

FP1 - - -  X /D Sample  and Measure UUT’s  1s t  Pu lse 20 

FP2 - - -  X /D Sample  and Measure UUT’s  2nd Pu lse 21 

ID0 - - -  D Disab le  IDENT Tone 21 

ID1 - - -  D Enable  IDENT Tone 21 

ID2 - - -  D Enable  CODE Message 22 

ID3= XXXXXX D Set  CODE Message 22 

IDD= XXX D Set  CODE Dot  T ime in  ms  (100,  125 or  160)  2  

IDP= XXX D Set  Number  o f  Dot  T imes  for  Per iod  (1  to  999)  34 

IP= ±XXX.X X Enab le  and Dev ia te  INTRF Pu lse  ( -17 .5  to   
399.9  µs )  

24 

IP0 - - -  X  Disab le  INTRF Pulse and Double  INTERR Pulse 24 

NM0 - - -  D Disab le  -1  NMi  Range 24 

NM1 - - -  D Enable  -1  NMi  Range 25 

P? (#XXXX) X /D Get  PRF 25 

P .  - - -  X /D Disp lay  PRF 25 

PS= XXXX X/D Set  XPDR PRF or  DME Squi t te r  Rate  26 

P0 - - -  X  Disab le  XPDR PRF 26 

P1 - - -  X  Enable  XPDR PRF 26 

R XXX.XX D Set  DME Range Delay  (0  to  399.00 NMi)  27 

R? (#XXXX.XX)  D Get  DME Range Delay  ( -1  to  399.00 NMi)  27 

R.  - - -  D Disp lay  DME Range Delay  27 

RF XXX X/D Set  RF Output  Leve l  (0  to  –127 dBm) 28 

RI  - - -  D Set  Range Delay  Inbound 28 
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ASCII  Command Table 

COMMAND DATA LIST FUNCTION INSTRUCTION PAGE 

RO - - -  D Set  Range Delay  Outbound 28 

RT0 - - -  X /D Set  RF Output  to  Normal  29 

RT1 - - -  X /D Set  RF Output  to  OFF 29 

RT2 - - -  X /D Set  RF Output  to  CW 29 

S0 - - -  X  Disab le  XPDR SLS Pulse 30 

S1 - - -  X  Enable  XPDR SLS Pulse 30 

S I0  - - -  D Disab le  Se l f - In ter rogat ion 30 

S I1  - - -  D Enable  Se l f - In ter rogat ion 31 

SP0 - - -  X /D Disab le  Suppressor  Pu lse (Front  Panel )  31 

SP1 - - -  X /D Enable  Suppressor  Pu lse (Front  Panel )  31 

SQ0 - - -  D Disab le  DME Squi t te r  32 

SQ1 - - -  D Enable  DME Squi t te r  32 

SRM= XXXXXX X/D Set  SRQ Mask  for  Des i red  SRQ Signa l  32  

TC0 - - -  D Disab le  TACAN Modula t ion 33 

TC1 - - -  D Enable  TACAN Modula t ion 33 

T0 - - -  X /D Set  SYNC to  In ter rogat ion 34 

TD - - -  X /D Set  SYNC to  Reply  34 

TT - - -  X /D Set  SYNC to  15 Hz  TACAN Modula t ion 34 

UF? (#XXXX.XX)  X /D Get  UUT Frequency  (1020 to  1155 MHz)  35 

UP? (#XXXX) D Get  UUT DME PRF 35 

UW? (#XXXX)  X/D Get  UUT Power  in  Wat ts  (0 .0  to  3999 W) 36 

U%? (#XXXX)  X Get  UUT XPDR % Reply  (0% to  159%) 36 

V  XXX0 D Set  DME Ve loc i t y  (0  to  9990 KTS)  37 

V? (#XXX0)  D Get  DME Ve loc i t y  (0  to  9990 KTS)  37 

V .  - - -  D Disp lay  DME Veloc i t y  37 

WN - - -  X /D Set  Narrow To lerance Window 38 

WW -- -  X /D Set  Wide To lerance Window 38 

Xm - - -  X  Sets  XPDR Modes  1  through AC2  38 

X1 - - -  X  Set  XPDR Mode 1 39 

X2 - - -  X  Set  XPDR Mode 2 39 

XA - - -  X  Set  XPDR Mode A  39 

XB - - -  X  Set  XPDR Mode B  39 

XC - - -  X  Set  XPDR Mode C 39 

XD - - -  X  Set  XPDR Mode D 39 

XT - - -  X  Set  XPDR Mode T  39 
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ASCII  Command Table 

COMMAND DATA LIST FUNCTION INSTRUCTION PAGE 

XA1 - - -  X  Set  XPDR Mode AC1 39 

XA2 - - -  X  Set  XPDR Mode AC2 39 

XP= X .XX X Set  XPDR Pulse Width  (0 .10 to  1 .95 µs  in   
0 .05 µs  s teps )  

39 

XP0 - - -  X  Set  XPDR Pulse Width  to  CAL 39 

XP1 - - -  X  Set  XPDR Pulse Width  (0 .10 to  1 .95 µs )  40 

XV= X.XX X Set  P2/P3 Dev ia t ion  (0 .00 to  1 .95 µs  in  0 .05 µs  
s teps )  

40 

XV20 - - -  X  Set  P2  Pu lse Spac ing to  CAL 40 

XV2+ - - -  X  Inc rease P2 Pu lse Spac ing by  Va lue set  in  
“XV=X.XX”  

41 

XV2-  - - -  X  Decrease P2 Pu lse Spac ing by  Va lue set  in  
“XV=X.XX”  

41 

XV30 - - -  X  Set  P3  Pu lse Spac ing to  CAL 41 

XV3+ - - -  X  Inc rease P3 Pu lse Spac ing by  Va lue set  in  
“XV=X.XX”  

42 

XV3-  - - -  X  Decrease P3 Pu lse Spac ing by  Va lue set  in  
“XV=X.XX”  

42 
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5.4 EXPLANATION OF CODES FOR COMMON 
COMMANDS 

Fol lowing are deta i led descr ip t ions of  ASCII  
Commands used in  DME funct ion of  operat ion 
and XPDR funct ion of  operat ion for   
ATC-1400A-2.  

 
 

NOTE:  A l l  commands are in  ASCII  Code.  

NOTE:  Data l is ted under  Data L ist  co lumn 
ref lects input /output  data of   
ATC-1400A-2.   Data shown enclosed 
in  parentheses is input  data,  data not  
enclosed in  parentheses is output  
data and “None”  ind icates no 
input /output  data f low.  

NOTE:  #  Denotes Blank Space.

 

!  

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  !  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  go to  loca l  or  f ront  panel  mode of  
operat ion immediate ly upon ent ry.  

I f  ASCII  character  “ ! ”  is  inser ted wi th in  a longer  command 
st r ing,  a l l  o ther  characters are ignored.  

DATA LIST DEFINITION No input /output  data.  

EXAMPLE ASCII  character  st r ing “ ! "  or  “A100DF=1.11!"  commands  
ATC-1400A-2 to  re turn to  loca l  mode of  operat ion and ignore 
accelerat ion and del ta  f requency commands.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

AXXX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  A 
Data L ist  -  XXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  accelerat ion va lue f rom 000 to   
399 f t /sec2  in  1  f t /sec2  increments ( i .e . ,  ASCII  character  st r ing 
“A123" or  “A123" sets DME accelerat ion to  123 f t /sec 2 ) .  

DATA LIST DEFINITION Output  a  maximum of  three (3)  ASCII  decimal  d ig i ts f rom 000 
to  399.  

ERROR CONDITION ATC-1400A-2 in  XPDR funct ion.  

RESPONSE GPSTAT bi t /0  set .  

NOTE:  ASCII  Command “AXXX” loads last  programmed input  va lue of  ve loci ty ( "VXXX0")  
ra ther  than la test  va lue obta ined through accelerat ion.  
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AXn 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  AXn 
Data L ist  -  (send)  AAA-A          ( rece ive)  (AAA-A) 

COMMAND DEFINITION Transfers data l is t  to  auxi l iary un i t  for  processing.   I f  “?”  
command appears in  “send”  data l is t ,  ATC-1400A-2 wai ts for  a  
“ receive”  data l is t  to  be t ransferred back.  

DATA LIST DEFINITION Send 1 to  60 ASCII  characters and (Receive)  1 to  64 ASCII  
characters.  

ERROR CONDITION <1 character  or  >60 characters to  be t ransferred (data l is t  is  
t runcated) .   >64 characters in  “ receive”  data l is t  ( t runcated)  or  
inva l id  command.  

RESPONSE A “#?”  is inser ted in  “ receive”  data l is t .  

 

C? 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  C? 
Data L ist  -  (#XXXXXX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  output  XPDR CODE or  a l t i tude 
in format ion through GPIB when addressed to  ta lk.  

DATA LIST DEFINITION Data input  f rom ATC-1400A-2 in  response to  “C?”  command 
consists o f  inputs shown in  1-2-4,  Table 5.  

ERROR CONDITION ATC-1400A-2 in  DME funct ion.  

RESPONSE A quest ion mark (#?)  is re turned.  
GPIB status b i t  0  and 2 are set .  

NOTE:  ASCII  character  st r ing generated in  response to  “C?”  command consists of  6  to   
8  characters depending on XPDR Mode.  

A l l  Modes except  Modes 
AC2 and C 

Character  st r ing consists of  6  characters as fo l lows  
(1-2-4,  Table 6) :  
 
  1  2  3 4 5 6 
  A A N N N N 

AC2 and C Modes ASCII  character  st r ing consists of  7  or  8  characters as fo l lows 
(1-2-4,  Table 7) :  
 
 1  2(1)  3(2)  4(3)  5(4)  6(5)  7(6)  8(7)  
 -  A A N N N N N 

NOTE:  I f  improper  a l t i tude is received,  character  st r ing is  
  “EEE.E”.  
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DATA VALID/ INVALID XPDR MODE DEFINITION 

XX0000 
XX0000 
XX0000 
XXdddd 

CCCCCC 

VALID 
VALID 
VALID 
VALID 

INVALID 

A Mode 
C Mode 

AC1 Mode 
AC2 Mode 

- - - - - -  

0000 = OCTAL Format  
0000 = OCTAL Format  
0000 = OCTAL Format  

dddd = f t  :  1000 
No Incoming In ter rogat ions 

"C"  Command Data Input  
Table 5 

 

 

CHARACTER FUNCTION 

1 Minus ( - )  s ign (2D Hex)  character  is present  on ly when BCD al t i tude is 
be low sea leve l ;  o therwise 7 characters as denoted in  parentheses (  ) .  

2 ,  3 ,  (1 ,  2)  Characters are 1 of  4  combinat ions of  ASCII  characters:  
 
 F0 Ind icates XPDR F2 Pulse is missing.  
 ID Ind icates SPI  ( IDENT) Pulse is present .  
 FD Ind icates SPI  ( IDENT) Pulse is present  and F2 Pulse is missing.  
 00 Ind icates F2 Pulse is present  and SPI  ( IDENT) Pulse is missing.  

4 ,  5 ,  6 ,  7 ,  8  Characters are decimal  numbers represent ing f t  ÷1000 ( -01.0 to   
126.5 thousand feet ) .  

6  Character  St r ing 
Table 6 

 

 

CHARACTER FUNCTION 

1,  2  Characters are 1 of  4  combinat ions of  ASCII  characters:  
 
 F0 Ind icates XPDR F2 Pulse is missing.  
 ID Ind icates SPI  ( IDENT) Pulse is present .  
 FD Ind icates SPI  ( IDENT) Pulse is present  and F2 Pulse is missing.  
 00 Ind icates F2 Pulse is present  and SPI  ( IDENT) Pulse is missing.  

3 ,  4 ,  5 ,  6  Characters represent  4  d ig i t  octa l  code received f rom UUT. 

8 Character  St r ing 
Table 7 
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C. 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  C.  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isp lay the XPDR CODE funct ion of  
DISPLAY SELECT Contro l  on DISPLAY SELECT Readout .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME funct ion.  

RESPONSE GPIB status b i t  0  (GPSTAT 0)  is set .  
"OFF" is d isp layed on DISPLAY SELECT Readout .  

 

CM0 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  CM0 
Data L ist  -  None 

COMMAND DEFINITION Selects 1 .45 µs ca l ibrat ion marks (present  a t  CAL MARKS 
Connector  [26] )  for  UUT cal ibrat ion and a l ignment .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

CM1 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  CM1 
Data L ist  -  None 

COMMAND DEFINITION Selects 1 .0 µs ca l ibrat ion marks (present  a t  CAL MARKS 
Connector  [26] )  for  UUT cal ibrat ion and a l ignment .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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D? 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  D? 
Data L ist  -  (#XXXX.XX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  output  DME ser ia l  BCD distance data 
to  GPIB when addressed to  ta lk.  

DATA LIST DEFINITION ASCII  character  st r ing returned in  response to ASCII  Command 
“D?”  consists of  a  space “  “  and 7 characters includ ing decimal  
po int .   I f  no ser ia l  data is rece ived when receiver  is act ivated 
by “D?”  command,  st r ing is “#DDDD.D”.   Under  normal  
operat ing condi t ions,  a l l  6  characters represent  decimal  
numbers.  

ERROR CONDITION (a)  Improper  non-zero pad detected.  
(b)  Word status ind icates no data.  
(c)  Word status ind icates funct ion test .  
(d)  Word status not  def ined.  
(e)  Command “D.”  not  issued previously.  
( f )  ATC-1400A-2 in  XPDR funct ion.  

RESPONSE (a)  “#AXXX.XX” 
(b)  “#DXXX.XX” 
(c)  “#FXXX.XX” 
(d)  “#EXXX.XX” 
(e)  “#EEEE.EE” 
( f )  Quest ion mark returned;  “#?”  and GPSTAT b i t  0  and 2 are  
 set .  

NOTE:  I f  “D?”  command is included in  same command l ine as “D.”  command,  correct  DME 
distance is not  re turned.   A delay of  2  seconds between “D.”  and “D?”  commands 
a l lows ATC-1400A-2 enough t ime to  swi tch modes and sample DME distance f rom 
UUT. 

 

DC’HHHHHH’ 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  DC 
Data L is t  -  ’HHHHHH’ 

COMMAND DEFINITION Disp lay 6 hexadecimal  characters on DISPLAY SELECT 
Readout .  

DATA LIST DEFINITION Up to 6 hexadecimal  ASCII  characters enclosed by ASCII  are 
d isp layed.  

EXAMPLE ASCII  character  st r ing “DC'123ABC'“  inst ructs ATC-1400A-2 to 
d isp lay “123ABC” on DISPLAY SELECT Readout .  

ERROR CONDITION Inval id  data in  data l is t .  

RESPONSE Character  is set  to  0.  
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DCL. 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  DCL.  
Data L ist  -  None 

COMMAND DEFINITION Returns ATC-1400A-2 to  Front  Panel  Setupp.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

DF=X.XX 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  DF= 
Data L ist  -  X.XX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 ∆F of fset  to  be f ixed at  X.XX MHz.   
Operates in  conjunct ion wi th  “DF0” ,  “DF+” and “DF-”  
commands.  

DATA LIST DEFINITION A maximum of  3  ASCII  d ig i ts and a decimal  po int  between f i rst  
and second d ig i ts are output  to  ATC-1400A-2,  wi th  a range of  
0 .00 to  9.99 MHz.  

EXAMPLE ASCII  character  st r ing “DF=1.00”  inst ructs ATC-1400A-2 to 
of fset  RF output  by 1.00 MHz.  

ERROR CONDITION (a)  Data va lue >9.99 MHz. 
(b)  Data va lue <0.0 MHz.  

RESPONSE (a)  Defaul ts to  9.99 MHz.  
(b)  Defaul ts to  9.99 MHz.  

 

DF0 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  DF0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  cancel  ∆F of fset  previously set  by 
DF+ and DF- commands.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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DF+ 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  DF+ 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  add previously set  ∆F of fset  va lue to  
RF output .  

DATA LIST DEFINITION No input /output  data.  

EXAMPLE ASCII  character  st r ing “DF+” adds va lue set  by “DF=X.XX” 
command to present  f requency.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

DF- 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  DF- 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  subtract  previously set  ∆F of fset  
va lue to  RF output .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

D. 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  D.  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isp lay DME ser ia l  BCD distance 
data on DISPLAY SELECT Readout .   Ser ia l  data is rece ived 
f rom UUT to INTERROGATOR Connector  (J8)  when command 
is act ive,  and ATC-1400A-2 outputs ser ia l  data to  UUT when 
any other  f ront  panel  d isp lay se lect  contro l  commands are 
act ive.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Disp lay goes to  “OFF”.  
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NOTE:  I f  “D?”  command is included in  same command l ine as “D.”  command,  correct  DME 
distance is not  re turned.   A delay of  2  seconds between “D.”  and “D?”  commands 
a l lows ATC-1400A-2 enough t ime to  swi tch modes and sample DME distance f rom 
UUT. 

 

DI=XXX.X 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  DI= 
Data L ist  -  XXX.X 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  in i t ia te  double in ter rogat ions wi th  a 
P1 to  P2 spacing of  20.5 µs + mode spacing to  399.9 µs.  

NOTE:  Mode spacing is P1 to  P3 spacing of  current  XPDR  
  Mode.  

Double In ter rogat ions are terminated by ASCII  Command 
“DI=0”  or  by in i t ia t ing in ter ference pulse wi th  ASCII  Command 
“ IP=“ .   ( i .e . ,  ASCII  character  st r ing “DI=100.0”  is double 
in ter rogat ion at  100.0 µs,  “DI=50.5”  is double in ter rogat ion at  
50.5 µs and “DI=0.0”  d isables double in ter rogat ions. )  

DATA LIST DEFINITION Output  a  maximum of  4  decimal  ASCII  d ig i ts includ ing a 
decimal  po int  pr ior  to  last  d ig i t  i f  reso lut ion >1 µs is desi red.  

EXAMPLE ASCII  character  st r ing “DI=100.0” ,  “DI=50.5”  and “DI=0.0”  
in i t ia tes double in ter rogat ions at  100.0 µs,  50.5 µs and 
d isables double in ter rogat ions.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  
Data va lue >399.9 or  <20.5 + mode spacing.  

RESPONSE GPSTAT bi t  0  set .   GPSTAT bi t  2  set .  
Defaul ts to  399.9 or  20.5 + mode spacing.  

 

DMEX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  DMEX 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  operate in  DME X channel .   Enables 
a l l  DME Funct ions and d isables a l l  XPDR Funct ions.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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DMEY 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  DMEY 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  operate in  DME Y channel .   Enables 
a l l  DME Funct ions and d isables a l l  XPDR Funct ions.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

DV2=X.X 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  DV2= 
Data L ist  -  X.X 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  deviate P1 pulse spacing f rom 
cal ibrated posi t ion ±7.9 µs in  X and Y Channel .   “DV2=“ 
command works in  conjunct ion wi th  ASCII  Commands “DV20” ,  
“DV2+” or  “DV2-” .  

DATA LIST DEFINITION Output  a  maximum of  2  decimal  ASCII  d ig i ts includ ing a 
decimal  po int  between f i rst  and second d ig i ts.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set ,  command is executed.  

 

DV20 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  DV20 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  cancel  any deviat ion of  P2 pulse and 
return to  ca l ibrated posi t ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set ,  command is executed.  
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DV2+ 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  DV2+ 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  deviate P2 pulse spacing in  a  
posi t ive d i rect ion f rom cal ibrated va lue by amount  previously 
set  by ASCII  Command “DV2=X.X” .   ( i .e . ,  “DV2=1.5"  sets 
var iab le deviat ion of  P2 pulse to  1.5 µs.   When “DV2+" is 
rece ived,  pu lse spacing is increased by 1.5 µs f rom cal ibrated 
posi t ion. )  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE (a)  Inva l id  posi t ive of fset .  
(b)  GPSTAT b i t  0  set ,  command is executed.  

 

DV2- 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  DV2- 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  deviate P2 pulse spacing in  a  
negat ive d i rect ion f rom cal ibrated va lue by amount  previously 
set  by ASCII  Command “DV2=X.X”.   ( i .e . ,  “DV2=1.5”  sets 
deviat ion of  P2 pulse to  1.5 µs.   When “DV-“  is rece ived,  pu lse 
spacing is decreased by 1.5 µs f rom cal ibrated posi t ion. )  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE (a)  Inva l id  negat ive deviat ion.  
(b)  GPSTAT bi t  0  set .  

 

EQ0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  EQ0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isable EQUALIZER pulses.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set ,  command is executed.  



     
OPERATION MANUAL 
ATC-1400A-2  

1-2-5 
Page 18 

Nov 1/04 

 

EQ1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  EQ1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  enable EQUALIZER pulses.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set ,  command is executed.  

 

ES=�XX 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  ES= 
Data L ist  -  ±XX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  ampl i tude of  ECHO pulse (DME 
Funct ion)  when enabled by “E1"  command,  or  ampl i tude of  SLS 
pulse (XPDR Funct ion)  when enabled by “S1"  command,  to  
va lue g iven in  data l is t .  

DATA LIST DEFINITION Send an opt ional  “+”  or  “ - ”  s ign fo l lowed by 2 decimal  ASCII  
d ig i ts f rom 9 to  -19 dB.  

EXAMPLE Fol lowing ASCII  character  st r ings are va l id  commands:  
 
 "ES=5" ,  “ES=+9" ,  “ES=-10" .  
 “ES=“ command defaul ts to  “ES=0”.  

ERROR CONDITION Data l is t  va lues over  range.  

RESPONSE Defaul t  to  maximum value for  s ign g iven.  

 

E0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  E0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isable ECHO pulses.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  
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E1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  E1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  enable ECHO pulses to  an ampl i tude 
va lue set  by ASCII  Command “ES=“.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

E%XXX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  E% 
Data L ist  -  XXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  DME reply ef f ic iency rate f rom 
0% to 100% in 1% increments.  

DATA LIST DEFINITION Output  a  maximum of  3  decimal  ASCII  d ig i ts f rom 0 to  100.  

EXAMPLE ASCII  character  st r ing “E%75” inst ructs ATC-1400A-2 to set  
rep ly ef f ic iency rate to  75%. 

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  
GPSTAT b i t  2  is set .  

RESPONSE (a)  Command is ignored.  
(b)  GPSTAT b i t  0  and 2 are set .  

 

FXXXX 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  F 
Data L ist  -  XXXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  RF output  to  XXXX MHz.   Actual  
f requency is o f fset  f rom set  va lue in  0.01 MHz steps by using 
ASCII  Command “DF=“.  

DATA LIST DEFINITION Output  a  maximum of  4  decimal  ASCII  d ig i ts between 962 and 
1213 MHz.  

EXAMPLE ASCII  character  st r ing “F1030”  sets RF output  to  1030.00 MHz 
provid ing no del ta  f requency was previously set .  

ERROR CONDITION Frequency se lect ion is out  o f  speci f ied range.  

RESPONSE MSD of  f requency d isp lay ( i f  se lected)  or  “F?”  command is set  
to  “E” .  
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F? 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  F? 
Data L ist  -  (#XXXX.XX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  read RF output  and return RF output  
v ia  GPIB.  

DATA LIST DEFINITION ASCII  code generated in  response to  “F?”  command consists of  
a  space “  “  and 7 ASCII  characters includ ing a decimal  po int  
between four th  and f i f th  d ig i ts.  

ERROR CONDITION Frequency set t ing exceeds a l lowable f requency range.  

RESPONSE “EXXX.XX” is d isp layed.  

 

F. 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  F.  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isp lay RF output  on DISPLAY 
SELECT Readout  and t ransmi t  ser ia l  range data (DME 
Funct ion)  to  INDICATOR Connector  (J7) .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION Frequency set t ing exceeds a l lowable range.  

RESPONSE "EXXX.XX" d isp layed on DISPLAY SELECT Readout .  

 

FP1 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  FP1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  sample and measure f requency and 
power of  UUT XPDR F1 f raming pulse and DME P1 
in ter rogat ion pulse.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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FP2 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  FP2 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  sample and measure f requency and 
power of  UUT XPDR F2 f raming pulse and DME P2 
in ter rogat ion pulse.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

ID0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  ID0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  IDENT modulat ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

 

ID1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  ID1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  modulate RF Output  wi th  a f ixed 
audio ( IDENT) tone.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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ID2 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  ID2 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  modulate RF Output  wi th  an encoded 
message ( in i t ia l  “ IFR” in  Morse code) .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

 

ID3=XXXXXX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  ID3= 
Data L ist  -  XXXXXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  desi red Ident  code word for  
modulat ing RF Output .  

DATA LIST DEFINITION One to e ight  a lpha characters (A to  Z only) .   Must  be exact ly 
e ight  characters i f  addi t ional  ATC-1400A-2 commands fo l low 
th is command.   For  less than e ight  characters,  input  st r ing 
must  be terminated wi th  the end of  l ine character  (CR or  LF) .  

EXAMPLE ASCII  character  st r ing “ ID3=IFR" sets Ident  code word to  " IFR."  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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IDD=XXX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  IDD= 
Data L ist  –  XXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  va lue for  code dot  t ime in  
mi l l iseconds (ms).   Defaul t  is  125 ms.   (Accuracy is ±5 ms.)  

DATA LIST DEFINITION Three decimal  ASCII  characters represent ing one of  three va l id  
va lues:   100,  125 or  160.  

EXAMPLE ASCII  character  st r ing “ IDD=100" sets code dot  t ime to 100 ms.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.   Less than three characters or  
inva l id  va lue causes command to  be ignored.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

NOTE:  New dot  t ime is not  used unt i l  Ident  is turned OFF,  then back ON again.  

 

IDP=XXX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  IDP= 
Data L ist  -  XXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  number of  dot  t imes for  per iod  
(e .g.  300 at  100 ms = 30 seconds) .   Defaul t  is  223 at  125 ms 
(27.875 seconds) .  

DATA LIST DEFINITION One to three decimal  ASCII  characters f rom 1 to  999.  

EXAMPLE ASCII  character  st r ing “ IDP=100”  sets number of  dot  t imes for  
per iod to  100 (wi th  125 ms dot  t ime,  per iod is 100 X 125 ms or  
12.5 seconds) .  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.   Inva l id  va lue (zero)  or  any 
character  o ther  than ASCII  numbers f rom 0 to  9.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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IP=�XXX.X 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  IP= 
Data L ist  -  ±XXX.X 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  enable in ter ference pulse and 
deviate in ter ference pulse f rom P1 pulse –17.5 to  399.9µs.   
In ter ference pulses are terminated by ASCII  Command “ IP0”  or  
by in i t ia t ing Double In ter rogat ion Command “DI=“ .   ( i .e . ,  ASCII  
character  st r ing “ IP=-5.6”  turns on in ter ference pulse 5.6 µs 
before P1 pulse and “ IP0”  turns in ter ference pulse of f . )  

DATA LIST DEFINITION Outputs a maximum of  5  decimal  ASCII  d ig i ts includ ing a 
decimal  po int  between least  s ign i f icant  d ig i t  and preceding 
d ig i t .   A negat ive s ign is inser ted i f  va lue to  be output  is <0,  
whereas posi t ive s ign is opt ional .  

EXAMPLE ASCII  character  st r ing “ IP=-5.6”  turns on in ter ference pulse  
5 .6 µs before P1 pulse.   “ IP=0.0”  turns of f  in ter ference pulse.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  
Command is executed.  

 

IP0 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  IP0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  INTERFERENCE pulse.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  

 

NM0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  NM0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isable –1 NMi range ca l ibrat ion 
feature.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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NM1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  NM1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  -1  NMi range feature which 
subst racts -1 .0 NMi f rom range va lue.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

 

P? 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  P? 
Data L ist  -  (#XXXX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  read in ternal  PRF counter  and 
t ransfer  va lue to  GPIB when addressed to  ta lk.  

DATA LIST DEFINITION ATC-1400A-2 response to  “P?”  command consists of  a  space  
“  “  and 4 characters.  

ERROR CONDITION Data va lue out  o f  range.  

RESPONSE Value defaul ts to  maximum. 

NOTE:  ATC-1400A-2 must  be a l lowed a set -up t ime before per forming measurement .   
Parameter  measured must  remain stab le for  2 .0 seconds pr ior  to  command 
execut ion.  

 

P. 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  P.  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 d isp lay in ternal  PRF of  ATC-1400A-2 on 
DISPLAY FUNCTION Readout  and t ransmi t  ser ia l  range data 
(DME Funct ion)  to  INDICATOR Connector  (J7) .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION Data va lue out  o f  range.  

RESPONSE Value defaul ts to  maximum. 



     
OPERATION MANUAL 
ATC-1400A-2  

1-2-5 
Page 26 

Nov 1/04 

 

PS=XXXX 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  PS= 
Data L ist  -  XXXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  XPDR PRF or  DME squi t ter  ra te 
f rom 0000 to  7999 Hz.  

DATA LIST DEFINITION Output  a  maximum of  4  decimal  ASCII  characters f rom 0000 to 
7999.  

EXAMPLE ASCII  character  st r ing “PS=100” sets PRF to 100 Hz in  XPDR 
Funct ion or  squi t ter  to  100 Hz in  DME in  conjunct ion wi th  
ASCII  Commands “SQ0” and “SQ1”.  

ERROR CONDITION Data va lue out  o f  range.  

RESPONSE GPSTAT bi t  2  is set .  
Value defaul ts to  maximum or  zero i f  data is ≤0.  

 

P0 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  P0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  XPDR PRF. 

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

P1 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  P1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  enable XPDR PRF. 

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  
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RXXX.XX 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  R 
Data L ist  -  XXX.XX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  range delay f rom 00.0 to   
399.99 NMi.   ( i .e . ,  “R145.50”  sets range delay to  145.50 NMi. )  

DATA LIST DEFINITION Output  a  maximum of  5  decimal  ASCII  d ig i ts wi th  a decimal  
po int  between th i rd  and four th  d ig i ts.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.   Data out  o f  range.  

RESPONSE GPSTAT bi t  0  set  and command is executed.   Defaul ts to  
maximum.  Sets GPSTAT to b i t  2 .  

 

R? 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  R? 
Data L ist  -  (#XXX.XX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  read in ternal  range delay and 
t ransfer  data to  GPIB when addressed to  ta lk.  

DATA LIST DEFINITION Data returned f rom ATC-1400A-2 in  response to ASCII  
Command “R?”  consists of  a  space “  “  and 5 decimal  ASCII  
characters includ ing a decimal  po int  between th i rd  and four th  
d ig i ts.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

R. 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  R.  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  cont inuously d isp lay current  range 
delay on DISPLAY SELECT Readout  and t ransmi t  ser ia l  range 
data to  INDICATOR Connector  (J7) .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
“Disp lay Select ”  d isp lay goes to  “OFF.”  
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RFXXX 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  RF 
Data L ist  -  XXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  RF output  leve l  f rom 0 to   
-127 dBm in 1 dBm steps.  

DATA LIST DEFINITION Output  a  maximum of  3  decimal  ASCII  d ig i ts between 0 and 
127.  

EXAMPLE ASCII  character  st r ing “RF60"  sets RF output  leve l  to  -60 dBm. 

ERROR CONDITION Data va lue out  o f  range.  

RESPONSE GPSTAT set  to  b i t  2 .  
Value defaul ts to  maximum or  min imum i f  data is <0.  

 

RI 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  RI  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  range delay to  s imulate an 
inbound a i rcraf t .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

 

RO 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  RO 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  range delay to  s imulate an 
outbound a i rcraf t .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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RT0 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  RT0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  RF <%-1>output  to  NORM mode,  
permi t t ing DME and XPDR modulat ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

RT1 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  RT1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn RF output  to  OFF,  inh ib i t ing a l l  
pu lses generated by ATC-1400A-2.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

RT2 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  RT2 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  RF output  for  CW operat ion to  
provide a cont inuous wave output  for  test ing and ca l ibrat ion of  
ATC-1400A-2.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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S0 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  S0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  XPDR SLS (P2)  pu lse.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

S1 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  S1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  enable XPDR SLS (P2)  pu lse.    
ATC-1400A-2 SLS leve l  is  set  by ASCII  Command “ES=“.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

SI0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  SI0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  se l f - in ter rogat ion feature 
(normal  mode of  operat ion) .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  
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SI1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  SI1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn on se l f - in ter rogat ion feature.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

SP0 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  SP0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  d isable suppressor  pu lse at  
SUPPRESSOR OUTPUT Connector .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

SP1 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  SP1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  enable suppressor  pu lses at  
SUPPRESSOR OUTPUT Connector .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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SQ0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  SQ0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  DME Squi t ter .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

 

SQ1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  SQ1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn on DME Squi t ter .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  

NOTE:  ASCII  Command “PS=“ sets DME Squi t ter  Rate and precedes “SQ1” command.   I f  
not ,  last  Front  Panel  va lues set  are used.  

 

SRM=XXXXXX 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  SRM= 
Data L ist  -  XXXXXX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  service request  mask to  enable 
an SRQ signal  to  be sent  to  GPIB contro l ler  when an error  
condi t ion wi th in  ATC-1400A-2 causes 1 to  6 er ror  f lags to  be 
set .   Service request  mask ensures,  regard less of  how many 
d i f ferent  er rors occur ,  on ly those that  correspond to  b i ts set  in  
mask actual ly cause an SRQ signal  to  be t ransmi t ted.   When 
contro l ler  responds to  SRQ signal ,  contro l ler  issues a ser ia l  
po l l  command or  a  read status command to  obta in  status byte.  

DATA LIST DEFINITION Outputs up to  6 decimal  ASCII  characters ( "1"  enable,   
“0"  d isable)  to  ind icate which error  condi t ion is to  be serviced.   
Mask b i ts are def ined in  1-2-4,  Table 8.  

EXAMPLE Output  of  ASCII  character  st r ing “SRM=1001" causes  
ATC-1400A-2 to  request  servic ing f rom GPIB contro l ler  i f  UUT 
is d isconnected,  or  i f  an inva l id  funct ion command is sent .  

ERROR CONDITION N/A 

RESPONSE N/A 
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STATUS BIT NO. CONDITION DEFINITION 

5 1 UUT Pulse Posi t ion Error  

4  1 UUT Frequency Inva l id /Out  o f  Lock 

3 1 UUT Inact ive (Low Power)  

2  1 GPIB Command/Syntax Error  

1  1 Auxi l iary Uni t  Error  

0  1 DME/XPDR Funct ion Select  Error  

Mask Bi ts 
Table 8 

 

 

TC0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  TC0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn of f  TACAN modulat ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  

 

TC1 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  TC1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  turn ON TACAN modulat ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  



     
OPERATION MANUAL 
ATC-1400A-2  

1-2-5 
Page 34 

Nov 1/04 

 

T0 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  T0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  SYNC output  to  co incide wi th  
DME or  XPDR interrogat ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

TD 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  TD 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  SYNC output  to  co incide wi th  
DME or  XPDR reply.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

TT 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  TT 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  SYNC output  to  co incide wi th   
15 Hz TACAN modulat ion.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION TACAN not  enabled.  

RESPONSE No sync output  at  SYNC Connector .  
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UF? 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  UF? 
Data L ist  -  (XXXX.XX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  measure UUT f requency and t ransfer  
data to  GPIB.  

DATA LIST DEFINITION Returns a space “  “  and up to  7 decimal  ASCII  d ig i ts includ ing 
decimal  po int  between four th  and f i f th  d ig i ts.  

ERROR CONDITION UUT f requency inva l id /out  o f  lock.  

RESPONSE GPIB status b i t  3  set .  

NOTE:  UUT f requency measurements must  be a l lowed a set -up t ime before commanding a 
measurement .   UUT f requency must  remain stab le dur ing set -up.   ASCII  character  
st r ing is “0000.00”  when f requency d iscr iminator  is un locked.   Maximum set-up t ime 
requi red is ≤40 XPDR repl ies or  ≤40 DME inter rogat ions.  

 

UP? 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  UP? 
Data L ist  -  (#XXXX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  measure UUT PRF and t ransfer  
reading to  GPIB when addressed to  ta lk.  

DATA LIST DEFINITION ASCII  character  st r ing t ransfer  in  response to “UP?” command 
consists of  a  space “  “  and 4 decimal  ASCII  d ig i ts wi th  a range 
f rom 0 to  9999 pulses.  

ERROR CONDITION (a)  An inva l id  P1 to  P2 spacing is detected.  
(b)  ATC-1400A-2 in  XPDR funct ion.  

RESPONSE (a)  Most  s igni f icant  ( f i rst )  d ig i t  is  rep laced by le t ter  “E” .  
(b)  GPSTAT bi t  0  set .   XPDR INTERR PRF returned.  
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UW? 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  UW? 
Data L ist  -  (#XXXX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  measure UUT output  power and 
t ransfer  DATA to GPIB when addressed to  ta lk.  

DATA LIST DEFINITION Returns a space “  “  and up to  4 decimal  ASCII  d ig i ts in  
response to  “UW?” command represent ing power in  wat ts f rom 
0.0 to  3999 W. 

ERROR CONDITION Power exceeds 3999 W. 

RESPONSE "EEEE" is d isp layed on XMTR PWR WATTS Disp lay and 
returned on GPIB BUS. 

NOTE:  When measured UUT power decreases below 41 W, resolut ion of  measurement  
changes to  0.1 W steps.   A decimal  po int  is  inser ted in  data l is t  a t  th i rd  character  
posi t ion and 100’s d ig i t  is  de leted.   Condi t ion remains unt i l  power  increases to  
>49.0 W, when posi t ion rever ts back to  1 W.  A setup t ime must  be a l lowed before 
commanding a measurement .   UUT power must  remain stab le dur ing setup.   
Maximum setup t ime requi red is ≤40 XPDR repl ies or  ≤40 DME inter rogat ions.  

 

U%? 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  U%? 
Data L ist  -  (#XXX) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  measure UUT percent  rep ly and 
t ransfer  data to  GPIB when addressed to  ta lk.  

DATA LIST DEFINITION The ASCII  character  st r ing generated in  response to  “U%?” 
command consists o f  a  space “  “  and up to  3 decimal  d ig i ts 
represent ing percent  rep ly f rom 0% to 159%. 

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE Quest ion mark is returned.  
GPSTAT b i t  0  and 2 are set .  

NOTE:  ATC-1400A-2 must  be a l lowed a setup t ime before measur ing percent  rep ly.   
Parameters measured must  remain stab le for  200 in ter rogat ions pr ior  to  execut ion 
of  percent  rep ly command.  
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VXXX0 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  V 
Data L ist  -  XXX0 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  ve loci ty f rom 0 to  9990 knots in   
10 knot  increments.  

DATA LIST DEFINITION Output  a  maximum of  4  decimal  ASCII  characters,  the last  wi th  
a va lue of  “0” .  

Ones d ig i t  is  in ternal ly forced to  a zero by ATC-1400A-2.  

EXAMPLE ASCII  character  st r ing “V1230”  sets DME veloci ty to   
1230 knots.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE (a)  Uni ts d ig i t  is  dropped to 0.  
(b)  GPSTAT b i t  0  set ,  command is executed.  

 

V? 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  V? 
Data L ist  -  (#XXX0) 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  read in ternal  ve loci ty counters and 
t ransfer  data to  GPIB when addressed to  ta lk.  

DATA LIST DEFINITION Returns a space “  “  and up to  4 decimal  characters,  the last  o f  
which is zero (0) .  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  and 2 are set .  
Returns “?” .  

NOTE:  ASCII  Command “AXXX” loads la test  programmed va lue of  ve loci ty.  

 

V. 

FUNCTION DME 

INSTRUCTION FORMAT ASCII  Command -  V.  
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  cont inuously d isp lay current  loaded 
va lue of  ve loci ty on DISPLAY SELECT Readout  and t ransmi t  
ser ia l  range data to  INDICATOR Connector  (J7) .  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  XPDR Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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WN 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  WN 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  se lect  a  narrow to lerance for  window 
used to  detect  DME or  XPDR pulses.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

WW 

FUNCTION XPDR/DME 

INSTRUCTION FORMAT ASCII  Command -  WW 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  se lect  a  wide to lerance for  window 
used to  detect  XPDR or  DME pulses.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 

 

Xm 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  Xm 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  one of  fo l lowing XPDR Modes as 
l is ted in  1-2-4,  Table 9.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION N/A 

RESPONSE N/A 
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ASCII  COMMAND XPDR MODE 

X1 
X2 
XT 
XA 
XB 
XC 
XD 

XA1 
XA2 

1 
2 
T 
A 
B 
C 
D 

AC1 
AC2 

XPDR Modes 
Table 9 

 

 

XP=X.XX 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XP= 
Data L ist  -  X.XX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  XPDR pulse width var iab le f rom 
0.10 to  1.95 µs.  

DATA LIST DEFINITION Send a maximum of  3  decimal  ASCII  d ig i ts includ ing a decimal  
po int  between f i rst  and second d ig i ts.  

ERROR CONDITION (a)  Var iab le is not  a  mul t ip le  of  0 .05 µs.  
(b)  ATC-1400A-2 in  DME Funct ion.  

RESPONSE (a)  Command is ignored,  b i t  2  is set .  
(b)  GPSTAT b i t  0  set ,  command is executed.  

NOTE:  Preceding command is act ive only when ATC-1400A-2 is set  to  var iab le pu lse width 
mode by ASCII  command “XP1".  

 

XP0 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XP0 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ACT-1400A-2 to  reset  XPDR pulse width to  the 
ca l ibrat ion va lue of  0 .8 µs.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION Test  set  in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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XP1 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XP1 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  XPDR pulse width to  a var iab le 
va lue set  by ASCII  command “XP=X.XX”.   (Refer  to  ASCII  
Command “XP0.” )  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

 

XV=X.XX 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV= 
Data L ist  -  X.XX 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  XPDR P2/P3 deviat ion f rom 0.00 
to  1.95 µs in  0 .05 µs steps.  

DATA LIST DEFINITION Output  a  maximum of  3  decimal  ASCII  d ig i ts includ ing a 
decimal  po int  between f i rst  and second d ig i ts.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

NOTE:  Deviat ion va lue is appl ied to  P3 or  P2 pulse as a posi t ive or  negat ive va lue by 
fo l lowing ASCII  command “XV=“ wi th  “XV2+”,  “XV2-” ,  “XV3+” or  “XV3-” .  

 

XV20 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV20 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  XPDR P2 pulse spacing to  
ca l ibrated posi t ion of  2 .0 µs.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

NOTE:  ASCII  Command “XV20” d isables var iab le va lue set  by ASCII  Command “XV=X.XX”.  
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XV2+ 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV2+ 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  increase XPDR P2 pulse spacing by 
va lue set  by ASCII  Command “XV=X.XX”.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set  
Command is executed.  

 

XV2- 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV2- 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  decrease XPDR P2 pulse spacing by 
va lue set  by ASCII  command “XV=X.XX”.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  

 

XV30 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV30 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  set  XPDR P3 pulse spacing to  
ca l ibrated va lue as shown in  1-2-4,  Table 10.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  
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MODE OF OPERATION P3 PULSE SPACING 

MODE 1 3.0 µs 
MODE 2 5.0 µs 
MODE T 6.5 µs 
MODE A 8.0 µs 
MODE B 17.0 µs 
MODE C 21.0 µs 
MODE D 25.0 µs 

XPDR P3 Pulse Spacing 
Table 10 

 

 

XV3+ 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV3+ 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  increase XPDR P3 pulse spacing by 
va lue set  by ASCII  Command “XV=X.XX”.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
Command is executed.  

 

XV3- 

FUNCTION XPDR 

INSTRUCTION FORMAT ASCII  Command -  XV3- 
Data L ist  -  None 

COMMAND DEFINITION Inst ructs ATC-1400A-2 to  decrease XPDR P3 pulse spacing by 
va lue set  by ASCII  Command “XV=X.XX”.  

DATA LIST DEFINITION No input /output  data.  

ERROR CONDITION ATC-1400A-2 in  DME Funct ion.  

RESPONSE GPSTAT bi t  0  set .  
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SECTION 3 - SPECIFICATIONS 

1. GENERAL 

Fol lowing are speci f icat ions for  the ATC-1400A-2.  

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

1.1 SIGNAL GENERATOR: 

Frequency:  

 Range:  952.01 to  1222.99 MHz 

 Accuracy:  ±0.001% 

 Disp lay Resolut ion:  10 kHz 

 Channel  Select ion:  962 to  1213 MHz in  1 MHz increments 

 ∆F:   ±9.99 MHz in  10 kHz increments f rom selected  
   f requency 

RF Output :  

 Range:  0  to  -127 dBm in 1 dB increments 

 Overa l l  Accuracy:  ±2.0 dB,  0 to  -90 dBm 
   ±2.5 dB,  -90 to  -110 dBm 

 Frequency F latness:  ±0.6 dB maximum 

 Composi te  At tenuator  Accuracy:  (Measured f rom 0 dB Reference Level )  

   010 (±0.4)  
   020 (±0.4)  
   030 (±0.4)  
   040 (±0.5)  
   050 (±0.6)  
   060 (±0.7)  
   070 (±0.81)  
   080 (±0.92)  
   090 (±1.04)  
   100 (±1.23)  
   110 (±1.60)  
   120 (+2.44,  -2 .62)  
   127 (+3.8,  -4 .7)  

 ON/OFF Rat io :  80 dB min imum 

 Output  Impedance:  50 Ω ,  VSWR <1.2:1 

Spectra l  Pur i ty (CW):  

 Residual  FM: 5 kHz peak- to-peak maximum in a 300 to  3 kHz  
   bandwidth 

 Phase Noise:  <-90 dBc/Hz measured at  150 kHz f rom carr ier  

 Spur ious (non-harmonic) :  <-60 dBc measured f rom 350 to  1800 MHz 
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1.1 SIGNAL GENERATOR: (CONT) 

Suppressor  Pulse Output :  ( In to a 2 kΩ  resist ive load)  

 Pulse Width:  33 µs (±3 µs)  

 Ampl i tude:  Adjustable f rom 3 to  27 V 

 T iming:  

  DME Funct ion:  Nominal ly 3 .5 µs before P1 of  range reply  

  XPDR Funct ion:  

S ing le In ter rogat ion:  0 .8 µs pr ior  to  P3 

In ter ference:  Coincident  wi th  INTERF pulse posi t ion.  
 ( INTERF pulse is removed.)  

Double In ter rogat ion:  F i rst  In ter rogat ion is removed.   Double 
 In ter rogat ion spacing ind icates t ime f rom leading 
 edge of  suppressor  to  P1 of  second in ter rogat ion.  

1.2 DME MODE CHARACTERISTICS: 

Range Delay:  

 Range:  -1 .00 to  399.99 NMi (se lectab le in  0 .01 NMi  
   increments)  

 Accuracy:  ±0.02 NMi p lus ±0.005% of  se lected range 

Veloci ty:  

 Range:  0  to  9990 KTS selectable in  10 KT increments 

 Accuracy:  ±0.05% ( includ ing j i t ter )  

Accelerat ion:  

 Range:  0  to  399 f t /sec2  se lectab le in  1  f t /sec2  increments 

 Accuracy:  ±0.5 f t /sec2  

Squi t ter :  

 Range:  Selectable f rom 10 to  5999 Hz in  1 Hz increments 
   (Average Rate)  

 Accuracy:  ±2% f rom 200 to  5000 Hz.  

 Dead Time:  60 µs (±10 µs)  

 Dist r ibut ion:  At  2700 Hz,  d ist r ibut ion is in  compl iance wi th  
   requi rements presented in  ARINC character ist ic 568.  

TACAN Simulat ion ( In ternal ) :  

 AM Modulat ion Frequencies:  15 and 135 Hz (±0.02%) 

 AM Modulat ion Percent :  21% (±3%) (Each component)  

 Bear ing:  ≈180°  
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1.2 DME MODE CHARACTERISTICS: (CONT) 

Echo Pulse:  

 Posi t ion:  30 NMi (±1 NMi)  (X Channel )  

 Ampl i tude:  -19 to  6 dB,  se lectable in  1 dB increments 

 Accuracy:  ±0.2 dB for  -10 to  0 dB 
   ±0.5 dB for  -19 to  -11 dB 

Ident  Pulse:  

 Rate:  1350 Hz (±0.02%) 

Equal izer  Pulse:  

 Posi t ion:  100 µs (±10 µs)  af ter  IDENT pulse 

Reply Ef f ic iency:  

 Range:  0% to 100% selectab le in  10% increments  
   (1% under  GPIB Contro l )  

 Accuracy:  ±1.0% of  in ter rogat ions 0% and 100% 
   ±5.0% of  in ter rogat ions 10% to 90% (Typica l )  

 Stat ist ics:  Random 

Pulse Character ist ics:  

 Spectrum: >55 dB down f rom center  f requency measured at   
   ±800 kHz.  

 Spacing:  12 µs (±0.1 µs)  (X Channel ) ,  P1 to  P2,  50% peak 
   30 µs (±0.1 µs)  (Y Channel ) ,  P1 to  P2,  50% peak 

 P2 Deviat ion:  ±7.9 µs in  0 .1 µs increments (X and Y Channel )  

NOTE:  In  X Channel ,  P1 and P2 merge when P2 is deviated >-5.0 µs.  

 Rise T ime:  2.0 µs (±0.25 µs)  (10% to 90%) 

 Fal l  T ime:  2 .5 µs (±0.25 µs)  (90% to 10%) 

 Width:  3 .5 µs (±0.5 µs)  (50% to 50%) 

R-NAV Pulse:  

 Spacing:  50 µs (±0.25 µs)  a t  0  NMi (X Channel )  
   56 µs (±0.25 µs)  a t  0  NMi (Y Channel )  
   P1 at  t ime of  in ter rogat ion  
   P2 at  t ime of  rep ly 

 Width:  7  µs (±1 µs)  

 Level :  Logic 0 is 2 .8 V (±0.2 V)  
   Logic 1 is 7 .5 V (±0.5 V)  

Ser ia l  Data Output :  ARINC 568 Dig i ta l  Receiver  Test  Levels 

 Level :  Logic 0 is 2 .8 V (±0.2 V)  
   Logic 1 is 7 .5 V (±0.5 V)  

 Clock Frequency:  Adjustable f rom 7 to  15 kHz 
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1.2 DME MODE CHARACTERISTICS: (CONT) 

Ser ia l  Data Input :  Readout  f ront  panel ,  ARINC 568 Dig i ta l  Transmi t ter   
   Test  Levels and Load 

 Schmi t t  Tr igger  Level :  Logic 0 is <1.0 V 
   Logic 1 is >10.0 V 

 Input  Resistance:  1200 Ω  (±10%) 

Scope Sync:  

 TO:  50% of  P1 in ter rogat ions 

 TAC: 15 Hz (co incident  wi th  main reference group)  

 TD:   3 .5 µs before range repl ies (TD1)  
   3 .5  µs before generator  pu lses (TD2)  
   ( In ternal  swi tch set t ing se lects e i ther  TD1 or  TD2)  

Automat ic Frequency Stepping:  

 Per iod:  1  to  10 seconds adjustable 

UUT Pulse Spacing Detector :  (Centered:  12 µs for  X Channel ,  36 µs for   
   Y Channel )  

 Window Width:  Accept :  <±0.5 µs 
   Reject :  >±1.0 µs  
   Referenced to  50% of  P1 for  narrow window. 

   Accept :  <±2.0 µs  
   Reject :  >±3.0 µs  
   Referenced to  50% of  P1 for  wide window. 

1.3 XPDR MODE CHARACTERISTICS: 

In ter rogat ion Rate:  

 Range:  10 to  7999 Hz se lectab le in  1  Hz increments 

 Accuracy:  ±0.005% 

Pulse Character ist ics:  

 RF Pul l ing:  <10 kHz 

 Mode Spacing:  03.0 µs (±5 ns)  (Mode 1)  
   05.0 µs (±5 ns)  (Mode 2)  
   06.5 µs (±5 ns)  (Mode T)  
   08.0 µs (±5 ns)  (Mode A/Mode 3)  
   17.0 µs (±5 ns)  (Mode B)  
   21.0 µs (±5 ns)  (Mode C) 
   25.0 µs (±5 ns)  (Mode D) 

 P2,  P3 Deviat ion:  ±1.85 µs se lectab le in  0 .05 µs increments for   
   both P2 and P3 

   P2 and P3 independent ly var iab le in  d i rect ion 
   re la t ive to  P1 
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1.3 XPDR MODE CHARACTERISTICS: (CONT) 

Pulse Character ist ics:  (cont)  

 Width:  Cal ibrate 0.8 µs (±5 ns)  (CAL Swi tch posi t ion)  
   Var iab le 0.20 to  1.85 µs (±5 ns) ,  se lectable in   
   0 .05 µs increments (VAR Swi tch posi t ion)  

 Rise T ime:  70 ns (+10 ns,  -20 ns)  (10% to 90%) 

 Fal l  T ime:  70 ns (+10 ns,  -20 ns)  (90% to 10%) 

Side Lobe Suppression (SLS):  

 Ampl i tude:  -19 to  6 dB,  re la t ive to  P1,  se lectab le in  1  dB 
   increments 

 Accuracy:  ±0.2 dB for  -10 to  +3 dB 
   ±0.5 dB for  -19 to  -11 dB 
   ±0.5 dB for  4  to  6 dB 

Inter ference Pulse:  

 Ampl i tude:  -19 to  +6 dB,  re la t ive to  P1,  se lectab le in  1  dB 
   increments 

 Posi t ion Range:  -17.5 to  399 µs,  re ferenced to  P1 ,se lectab le in   
   0 .1  µs increments  

 Accuracy:  ±0.05 µs 

 Width:  Adjustable f rom 0.2 to  5 µs 

Double In ter rogat ion:  

 Range:  Measured f rom P1 f i rst  in ter rogat ion to  P1 second  
   in ter rogat ion,  se lectable in  0 .1 µs increments 

   Min imum: P3 f i rst  in ter rogat ion + 20.5 µs 
   Maximum: 399.9 µs 

 Accuracy:  ±5 ns p lus 0.005% 

Scope Sync:  

 TO:  20 µs before P1 

 TD:   Leading edge of  P3 

CAL Marks:  

 Accuracy:  ±0.005% 

 Phase Adjustment :  >360°  a t  1 .45 µs 

UUT Pulse Spacing Detector :  

 Window Width:  220 ns nominal  for  narrow window 
   750 ns nominal  for  wide window 

 Posi t ion:  Centered at  1 .45 µs in terva ls f rom F1 

 Narrow Window Accuracy:  Accept :  <±100 ns 
   Reject :  >±120 ns 
   Referenced to  50% ampl i tude of  F1 to  F2 
   Tra i l ing edge f rom center ,  110 ns (±10 ns)  
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1.4 UUT MEASUREMENT CHARACTERISTICS: 

NOTE:  *  ind icates measurement  o f  F1/P1 or  F2/P2.  

*Transmi t ter  Frequency Counter :  

 Range:  1020 to  1155 MHz 

 Accuracy:  ±20 kHz (DME Funct ion)  
   ±50 kHz (XPDR Funct ion)  

*Transmi t ter  Frequency Discr iminator   
 Output :  

 Response:  1  MHz/Vol t  (±10%) in to an open load 
   2  MHz/Vol t  (±10%) in to a 50 Ω  load 

 Bandwidth:  10 MHz min imum 

*Transmi t ter  Power Meter :  

 Frequency Range:  1020 to  1155 MHz 

 Ampl i tude Range:  0  to  3999 W 

 Accuracy:  ±0.5 dB f rom a 50 Ω  source (100 to  3999 W) 
   ±0.7 dB or  5  W f rom a 50 Ω  source (1 to  99 W) 

 Input  Impedance:  50 Ω ,  VSWR <1.20:1 

 Absolute Maximum: 5 kW Peak,  10 W Average 

*Transmi t ter  Detector  Output  (XMTR):  

 Ampl i tude:  0 .5 V Nominal  a t  500 W Input  in to  a 50 Ω  load 

 Rise T ime:  <50 ns 

 Fal l  T ime:  <50 ns 

DME PRF: 

 Range:  0  to  6000 Hz 

 Accuracy:  ±0.01% (+1,  -0  Counts)  (1  Hz Resolut ion)  

XPDR Percent  Reply:  

 Range:  0  to  159% 

 Accuracy:  +1,  -0  Counts (1% Resolut ion)  

1.5 POWER REQUIREMENTS: 

Source Vol tage and Frequency:  100 to  120 VAC, 60 Hz 
   220 to  240 VAC, 50 Hz 

Power Consumpt ion:  120 W Maximum 
   94 W Nominal  a t  115 VAC 
   86 W Nominal  a t  230 VAC 

Nominal  Input  Current :  1 .49 A at  115 VAC 
   0 .88 A at  230 VAC 
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1.6 FUSE REQUIREMENTS 

F1 and F2:  

 100 to  120 VAC: 3.0 A,  Type F 

 220 to  240 VAC: 3.0 A,  Type F 

1.7 SAFETY CONDITIONS 

Use:    Indoors 

Al t i tude:   ≤4000 meters (13,124 feet )  

Temperature:  5°  to  40°C 

Relat ive Humidi ty:  ≤80% for  temperatures up to  31°C decreasing 
   l inear ly to  50% at  40°C 

Mains Supply Vol tage F luctuat ions:  ≤±10% of  the nominal  vo l tage 

Transient  Overvo l tages:  Accord ing to  Insta l la t ion Category I I  

Pol lu t ion Degree:  2  
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SECTION 4 - SHIPPING

1. SHIPPING TEST SETS 

1.1 INFORMATION 

Test  Sets returned to  factory for  ca l ibrat ion,  
service 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 rst  rece iv ing author izat ion f rom Aerof lex 
Customer Service Depar tment .  

CONTACT: Aerof lex 
 Customer Service 

 Telephone:  (800)  835-2350 
 FAX:  (316)  524-2623 
 emai l :  service@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  service 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 using Aerof lex packing 
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 Service 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 packing mold is seated 
on f loor  o f  sh ipp ing conta iner .  

 Carefu l ly wrap Test  Set  wi th  po lyethylene 
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 packing mold.  

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

 Close sh ipp ing conta iner  l ids and seal  wi th  
sh ipp ing tape or  an indust r ia l  stap ler .   T ie  
a l l  s ides of  conta iner  wi th  break resistant  
rope,  twine or  equiva lent .
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SECTION 5 - STORAGE

1. STORING TEST SETS 

Perform the fo l lowing storage precaut ions 
whenever  the Test  Set  is stored for  extended 
per iods:  

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

 Disconnect  and store 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 - MULTILINE INTERFACE MESSAGES: ISO CODE  
REPRESENTATION 
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APPENDIX B - DME CHANNELING AND VHF FREQUENCY PAIRING 
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TACAN 
CHANNEL 
SPACING 

 
 

VHF 
CHANNEL 

(MHz) 

 
AIRBORNE DME 
TRANSMITTER 
FREQUENCY 

(MHz) 

 
 
 

SPACING 
(µs) 

GROUND 
STATION 

TRANSMITTER 
FREQUENCY 

(MHz) 

 
 
 

SPACING 
(µs) 

94X 
94Y 
95X 
95Y 
96X 
96Y 

97X 
97Y 
98X 
98Y 
99X 
99Y 

100X 
100Y 
101X 
101Y 
102X 
102Y 

103X 
103Y 
104X 
104Y 
105X 
105Y 

106X 
106Y 
107X 
107Y 
108X 
108Y 

109X 
109Y 
110X 
110Y 
111X 
111Y 

112X 
112Y 
113X 
113Y 
114X 
114Y 

115X 
115Y 
116X 
116Y 
117X 
117Y 

114.70 
114.75 
114.80 
114.85 
114.90 
114.95 

115.00 
115.05 
115.10 
115.15 
115.20 
115.25 

115.30 
115.35 
115.40 
115.45 
115.50 
115.55 

115.60 
115.65 
115.70 
115.75 
115.80 
115.85 

115.90 
115.95 
116.00 
116.05 
116.10 
116.15 

116.20 
116.25 
116.30 
116.35 
116.40 
116.45 

116.50 
116.55 
116.60 
116.65 
116.70 
116.75 

116.80 
116.85 
116.90 
116.95 
117.00 
117.05 

1118 
1118 
1119 
1119 
1120 
1120 

1121 
1121 
1122 
1122 
1123 
1123 

1124 
1124 
1125 
1125 
1126 
1126 

1127 
1127 
1128 
1128 
1129 
1129 

1130 
1130 
1131 
1131 
1132 
1132 

1133 
1133 
1134 
1134 
1135 
1135 

1136 
1136 
1137 
1137 
1138 
1138 

1139 
1139 
1140 
1140 
1141 
1141 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

1181 
1055 
1182 
1056 
1183 
1057 

1184 
1058 
1185 
1059 
1186 
1060 

1187 
1061 
1188 
1062 
1189 
1063 

1190 
1064 
1191 
1065 
1192 
1066 

1193 
1067 
1194 
1068 
1195 
1069 

1196 
1070 
1197 
1071 
1198 
1072 

1199 
1073 
1200 
1074 
1201 
1075 

1202 
1076 
1203 
1077 
1204 
1078 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 
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TACAN 
CHANNEL 
SPACING 

 
 

VHF 
CHANNEL 

(MHz) 

 
AIRBORNE DME 
TRANSMITTER 
FREQUENCY 

(MHz) 

 
 
 

SPACING 
(µs) 

GROUND 
STATION 

TRANSMITTER 
FREQUENCY 

(MHz) 

 
 
 

SPACING 
(µs) 

118X 
118Y 
119X 
119Y 
120X 
120Y 

121X 
121Y 
122X 
122Y 
123X 
123Y 

124X 
124Y 
125X 
125Y 
126X 
126Y 

117.10 
117.15 
117.20 
117.25 
117.30 
117.35 

117.40 
117.45 
117.50 
117.55 
117.60 
117.65 

117.70 
117.75 
117.80 
117.85 
117.90 
117.95 

1142 
1142 
1143 
1143 
1144 
1144 

1145 
1145 
1146 
1146 
1147 
1147 

1148 
1148 
1149 
1149 
1150 
1150 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

12 
36 
12 
36 
12 
36 

1205 
1079 
1206 
1080 
1207 
1081 

1208 
1082 
1209 
1083 
1210 
1084 

1211 
1085 
1212 
1086 
1213 
1087 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 

12 
30 
12 
30 
12 
30 
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APPENDIX C - ATCRBS INTERROGATION MODES AND XPDR  
REPLY CODES 

1.  ATCRBS Interrogat ion Modes 
 

3/A

B

C

D

COMMON (ATC)

CIVIL (ATC)

CIVIL (ALTITUDE)

CIVIL (UNASSIGNED)

FOR U.S.
(NOT REQUIRED

OPERATION )

P
1 2

P P
3

25   s

21   s

17   s

8   s

7502002

2   s

µ

µ

µ

µ

µ

 

 

2 .  XPDR Reply Codes 
 

7502003

PULSE NOMENCLATURE

SPACING (   s) LEADING

EDGE TO LEADING EDGE

MODE 3/A

µ

F1 1C A 1 C2 A 2 C4 A 4 B1X 1D B2 D2 B4 D4 F2

0 1.45 2.9 4.35 5.8 7.25 8.7 10.15 11.6 13.06 14.5 15.95 17.4 18.85 20.3
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APPENDIX D - ALTITUDE TRANSMISSION CODE CHART 

 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

-1.0 0 0 0 0 0 0 0 0 0 1 0 

-0.9 0 0 0 0 0 0 0 0 1 1 0 

-0.8 0 0 0 0 0 0 0 0 1 0 0 

-0.7 0 0 0 0 0 0 0 1 1 0 0 

-0.6 0 0 0 0 0 0 0 1 1 1 0 

-0.5 0 0 0 0 0 0 0 1 0 1 0 

-0.4 0 0 0 0 0 0 0 1 0 1 1 

-0.3 0 0 0 0 0 0 0 1 0 0 1 

-0.2 0 0 0 0 0 0 1 1 0 0 1 

-0.1 0 0 0 0 0 0 1 1 0 1 1 

0.0 0 0 0 0 0 0 1 1 0 1 0 

0.1 0 0 0 0 0 0 1 1 1 1 0 

0.2 0 0 0 0 0 0 1 1 1 0 0 

0.3 0 0 0 0 0 0 1 0 1 0 0 

0.4 0 0 0 0 0 0 1 0 1 1 0 

0.5 0 0 0 0 0 0 1 0 0 1 0 

0.6 0 0 0 0 0 0 1 0 0 1 1 

0.7 0 0 0 0 0 0 1 0 0 0 1 

0.8 0 0 0 0 0 1 1 0 0 0 1 

0.9 0 0 0 0 0 1 1 0 0 1 1 

1.0 0 0 0 0 0 1 1 0 0 1 0 

1.1 0 0 0 0 0 1 1 0 1 1 0 

1.2 0 0 0 0 0 1 1 0 1 0 0 

1.3 0 0 0 0 0 1 1 1 1 0 0 

1.4 0 0 0 0 0 1 1 1 1 1 0 

1.5 0 0 0 0 0 1 1 1 0 1 0 

1.6 0 0 0 0 0 1 1 1 0 1 1 

1.7 0 0 0 0 0 1 1 1 0 0 1 

1.8 0 0 0 0 0 1 0 1 0 0 1 

1.9 0 0 0 0 0 1 0 1 0 1 1 

2.0 0 0 0 0 0 1 0 1 0 1 0 

2.1 0 0 0 0 0 1 0 1 1 1 0 

2.2 0 0 0 0 0 1 0 1 1 0 0 

2.3 0 0 0 0 0 1 0 0 1 0 0 

2.4 0 0 0 0 0 1 0 0 1 1 0 

2.5 0 0 0 0 0 1 0 0 0 1 0 

2.6 0 0 0 0 0 1 0 0 0 1 1 

2.7 0 0 0 0 0 1 0 0 0 0 1 

2.8 0 0 0 0 1 1 0 0 0 0 1 

2.9 0 0 0 0 1 1 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

3.0 0 0 0 0 1 1 0 0 0 1 0 

3.1 0 0 0 0 1 1 0 0 1 1 0 

3.2 0 0 0 0 1 1 0 0 1 0 0 

3.3 0 0 0 0 1 1 0 1 1 0 0 

3.4 0 0 0 0 1 1 0 1 1 1 0 

3.5 0 0 0 0 1 1 0 1 0 1 0 

3.6 0 0 0 0 1 1 0 1 0 1 1 

3.7 0 0 0 0 1 1 0 1 0 0 1 

3.8 0 0 0 0 1 1 1 1 0 0 1 

3.9 0 0 0 0 1 1 1 1 0 1 1 

4.0 0 0 0 0 1 1 1 1 0 1 0 

4.1 0 0 0 0 1 1 1 1 1 1 0 

4.2 0 0 0 0 1 1 1 1 1 0 0 

4.3 0 0 0 0 1 1 1 0 1 0 0 

4.4 0 0 0 0 1 1 1 0 1 1 0 

4.5 0 0 0 0 1 1 1 0 0 1 0 

4.6 0 0 0 0 1 1 1 0 0 1 1 

4.7 0 0 0 0 1 1 1 0 0 0 1 

4.8 0 0 0 0 1 0 1 0 0 0 1 

4.9 0 0 0 0 1 0 1 0 0 1 1 

5.0 0 0 0 0 1 0 1 0 0 1 0 

5.1 0 0 0 0 1 0 1 0 1 1 0 

5.2 0 0 0 0 1 0 1 0 1 0 0 

5.3 0 0 0 0 1 0 1 1 1 0 0 

5.4 0 0 0 0 1 0 1 1 1 1 0 

5.5 0 0 0 0 1 0 1 1 0 1 0 

5.6 0 0 0 0 1 0 1 1 0 1 1 

5.7 0 0 0 0 1 0 1 1 0 0 1 

5.8 0 0 0 0 1 0 0 1 0 0 1 

5.9 0 0 0 0 1 0 0 1 0 1 1 

6.0 0 0 0 0 1 0 0 1 0 1 0 

6.1 0 0 0 0 1 0 0 1 1 1 0 

6.2 0 0 0 0 1 0 0 1 1 0 0 

6.3 0 0 0 0 1 0 0 0 1 0 0 

6.4 0 0 0 0 1 0 0 0 1 1 0 

6.5 0 0 0 0 1 0 0 0 0 1 0 

6.6 0 0 0 0 1 0 0 0 0 1 1 

6.7 0 0 0 0 1 0 0 0 0 0 1 

6.8 0 0 0 1 1 0 0 0 0 0 1 

6.9 0 0 0 1 1 0 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

7.0 0 0 0 1 1 0 0 0 0 1 0 

7.1 0 0 0 1 1 0 0 0 1 1 0 

7.2 0 0 0 1 1 0 0 0 1 0 0 

7.3 0 0 0 1 1 0 0 1 1 0 0 

7.4 0 0 0 1 1 0 0 1 1 1 0 

7.5 0 0 0 1 1 0 0 1 0 1 0 

7.6 0 0 0 1 1 0 0 1 0 1 1 

7.7 0 0 0 1 1 0 0 1 0 0 1 

7.8 0 0 0 1 1 0 1 1 0 0 1 

7.9 0 0 0 1 1 0 1 1 0 1 1 

8.0 0 0 0 1 1 0 1 1 0 1 0 

8.1 0 0 0 1 1 0 1 1 1 1 0 

8.2 0 0 0 1 1 0 1 1 1 0 0 

8.3 0 0 0 1 1 0 1 0 1 0 0 

8.4 0 0 0 1 1 0 1 0 1 1 0 

8.5 0 0 0 1 1 0 1 0 0 1 0 

8.6 0 0 0 1 1 0 1 0 0 1 1 

8.7 0 0 0 1 1 0 1 0 0 0 1 

8.8 0 0 0 1 1 1 1 0 0 0 1 

8.9 0 0 0 1 1 1 1 0 0 1 1 

9.0 0 0 0 1 1 1 1 0 0 1 0 

9.1 0 0 0 1 1 1 1 0 1 1 0 

9.2 0 0 0 1 1 1 1 0 1 0 0 

9.3 0 0 0 1 1 1 1 1 1 0 0 

9.4 0 0 0 1 1 1 1 1 1 1 0 

9.5 0 0 0 1 1 1 1 1 0 1 0 

9.6 0 0 0 1 1 1 1 1 0 1 1 

9.7 0 0 0 1 1 1 1 1 0 0 1 

9.8 0 0 0 1 1 1 0 1 0 0 1 

9.9 0 0 0 1 1 1 0 1 0 1 1 

10.0 0 0 0 1 1 1 0 1 0 1 0 

10.1 0 0 0 1 1 1 0 1 1 1 0 

10.2 0 0 0 1 1 1 0 1 1 0 0 

10.3 0 0 0 1 1 1 0 0 1 0 0 

10.4 0 0 0 1 1 1 0 0 1 1 0 

10.5 0 0 0 1 1 1 0 0 0 1 0 

10.6 0 0 0 1 1 1 0 0 0 1 1 

10.7 0 0 0 1 1 1 0 0 0 0 1 

10.8 0 0 0 1 0 1 0 0 0 0 1 

10.9 0 0 0 1 0 1 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

11.0 0 0 0 1 0 1 0 0 0 1 0 

11.1 0 0 0 1 0 1 0 0 1 1 0 

11.2 0 0 0 1 0 1 0 0 1 0 0 

11.3 0 0 0 1 0 1 0 1 1 0 0 

11.4 0 0 0 1 0 1 0 1 1 1 0 

11.5 0 0 0 1 0 1 0 1 0 1 0 

11.6 0 0 0 1 0 1 0 1 0 1 1 

11.7 0 0 0 1 0 1 0 1 0 0 1 

11.8 0 0 0 1 0 1 1 1 0 0 1 

11.9 0 0 0 1 0 1 1 1 0 1 1 

12.0 0 0 0 1 0 1 1 1 0 1 0 

12.1 0 0 0 1 0 1 1 1 1 1 0 

12.2 0 0 0 1 0 1 1 1 1 0 0 

12.3 0 0 0 1 0 1 1 0 1 0 0 

12.4 0 0 0 1 0 1 1 0 1 1 0 

12.5 0 0 0 1 0 1 1 0 0 1 0 

12.6 0 0 0 1 0 1 1 0 0 1 1 

12.7 0 0 0 1 0 1 1 0 0 0 1 

12.8 0 0 0 1 0 0 1 0 0 0 1 

12.9 0 0 0 1 0 0 1 0 0 1 1 

13.0 0 0 0 1 0 0 1 0 0 1 0 

13.1 0 0 0 1 0 0 1 0 1 1 0 

13.2 0 0 0 1 0 0 1 0 1 0 0 

13.3 0 0 0 1 0 0 1 1 1 0 0 

13.4 0 0 0 1 0 0 1 1 1 1 0 

13.5 0 0 0 1 0 0 1 1 0 1 0 

13.6 0 0 0 1 0 0 1 1 0 1 1 

13.7 0 0 0 1 0 0 1 1 0 0 1 

13.8 0 0 0 1 0 0 0 1 0 0 1 

13.9 0 0 0 1 0 0 0 1 0 1 1 

14.0 0 0 0 1 0 0 0 1 0 1 0 

14.1 0 0 0 1 0 0 0 1 1 1 0 

14.2 0 0 0 1 0 0 0 1 1 0 0 

14.3 0 0 0 1 0 0 0 0 1 0 0 

14.4 0 0 0 1 0 0 0 0 1 1 0 

14.5 0 0 0 1 0 0 0 0 0 1 0 

14.6 0 0 0 1 0 0 0 0 0 1 1 

14.7 0 0 0 1 0 0 0 0 0 0 1 

14.8 0 0 1 1 0 0 0 0 0 0 1 

14.9 0 0 1 1 0 0 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

15.0 0 0 1 1 0 0 0 0 0 1 0 

15.1 0 0 1 1 0 0 0 0 1 1 0 

15.2 0 0 1 1 0 0 0 0 1 0 0 

15.3 0 0 1 1 0 0 0 1 1 0 0 

15.4 0 0 1 1 0 0 0 1 1 1 0 

15.5 0 0 1 1 0 0 0 1 0 1 0 

15.6 0 0 1 1 0 0 0 1 0 1 1 

15.7 0 0 1 1 0 0 0 1 0 0 1 

15.8 0 0 1 1 0 0 1 1 0 0 1 

15.9 0 0 1 1 0 0 1 1 0 1 1 

16.0 0 0 1 1 0 0 1 1 0 1 0 

16.1 0 0 1 1 0 0 1 1 1 1 0 

16.2 0 0 1 1 0 0 1 1 1 0 0 

16.3 0 0 1 1 0 0 1 0 1 0 0 

16.4 0 0 1 1 0 0 1 0 1 1 0 

16.5 0 0 1 1 0 0 1 0 0 1 0 

16.6 0 0 1 1 0 0 1 0 0 1 1 

16.7 0 0 1 1 0 0 1 0 0 0 1 

16.8 0 0 1 1 0 1 1 0 0 0 1 

16.9 0 0 1 1 0 1 1 0 0 1 1 

17.0 0 0 1 1 0 1 1 0 0 1 0 

17.1 0 0 1 1 0 1 1 0 1 1 0 

17.2 0 0 1 1 0 1 1 0 1 0 0 

17.3 0 0 1 1 0 1 1 1 1 0 0 

17.4 0 0 1 1 0 1 1 1 1 1 0 

17.5 0 0 1 1 0 1 1 1 0 1 0 

17.6 0 0 1 1 0 1 1 1 0 1 1 

17.7 0 0 1 1 0 1 1 1 0 0 1 

17.8 0 0 1 1 0 1 0 1 0 0 1 

17.9 0 0 1 1 0 1 0 1 0 1 1 

18.0 0 0 1 1 0 1 0 1 0 1 0 

18.1 0 0 1 1 0 1 0 1 1 1 0 

18.2 0 0 1 1 0 1 0 1 1 0 0 

18.3 0 0 1 1 0 1 0 0 1 0 0 

18.4 0 0 1 1 0 1 0 0 1 1 0 

18.5 0 0 1 1 0 1 0 0 0 1 0 

18.6 0 0 1 1 0 1 0 0 0 1 1 

18.7 0 0 1 1 0 1 0 0 0 0 1 

18.8 0 0 1 1 1 1 0 0 0 0 1 

18.9 0 0 1 1 1 1 0 0 0 1 1 

 



     
OPERATION MANUAL 
ATC-1400A-2  

APPENDIX D 
Page 6 

Nov 1/04 

 
 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

19.0 0 0 1 1 1 1 0 0 0 1 0 

19.1 0 0 1 1 1 1 0 0 1 1 0 

19.2 0 0 1 1 1 1 0 0 1 0 0 

19.3 0 0 1 1 1 1 0 1 1 0 0 

19.4 0 0 1 1 1 1 0 1 1 1 0 

19.5 0 0 1 1 1 1 0 1 0 1 0 

19.6 0 0 1 1 1 1 0 1 0 1 1 

19.7 0 0 1 1 1 1 0 1 0 0 1 

19.8 0 0 1 1 1 1 1 1 0 0 1 

19.9 0 0 1 1 1 1 1 1 0 1 1 

20.0 0 0 1 1 1 1 1 1 0 1 0 

20.1 0 0 1 1 1 1 1 1 1 1 0 

20.2 0 0 1 1 1 1 1 1 1 0 0 

20.3 0 0 1 1 1 1 1 0 1 0 0 

20.4 0 0 1 1 1 1 1 0 1 1 0 

20.5 0 0 1 1 1 1 1 0 0 1 0 

20.6 0 0 1 1 1 1 1 0 0 1 1 

20.7 0 0 1 1 1 1 1 0 0 0 1 

20.8 0 0 1 1 1 0 1 0 0 0 1 

20.9 0 0 1 1 1 0 1 0 0 1 1 

21.0 0 0 1 1 1 0 1 0 0 1 0 

21.1 0 0 1 1 1 0 1 0 1 1 0 

21.2 0 0 1 1 1 0 1 0 1 0 0 

21.3 0 0 1 1 1 0 1 1 1 0 0 

21.4 0 0 1 1 1 0 1 1 1 1 0 

21.5 0 0 1 1 1 0 1 1 0 1 0 

21.6 0 0 1 1 1 0 1 1 0 1 1 

21.7 0 0 1 1 1 0 1 1 0 0 1 

21.8 0 0 1 1 1 0 0 1 0 0 1 

21.9 0 0 1 1 1 0 0 1 0 1 1 

22.0 0 0 1 1 1 0 0 1 0 1 0 

22.1 0 0 1 1 1 0 0 1 1 1 0 

22.2 0 0 1 1 1 0 0 1 1 0 0 

22.3 0 0 1 1 1 0 0 0 1 0 0 

22.4 0 0 1 1 1 0 0 0 1 1 0 

22.5 0 0 1 1 1 0 0 0 0 1 0 

22.6 0 0 1 1 1 0 0 0 0 1 1 

22.7 0 0 1 1 1 0 0 0 0 0 1 

22.8 0 0 1 0 1 0 0 0 0 0 1 

22.9 0 0 1 0 1 0 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

23.0 0 0 1 0 1 0 0 0 0 1 0 

23.1 0 0 1 0 1 0 0 0 1 1 0 

23.2 0 0 1 0 1 0 0 0 1 0 0 

23.3 0 0 1 0 1 0 0 1 1 0 0 

23.4 0 0 1 0 1 0 0 1 1 1 0 

23.5 0 0 1 0 1 0 0 1 0 1 0 

23.6 0 0 1 0 1 0 0 1 0 1 1 

23.7 0 0 1 0 1 0 0 1 0 0 1 

23.8 0 0 1 0 1 0 1 1 0 0 1 

23.9 0 0 1 0 1 0 1 1 0 1 1 

24.0 0 0 1 0 1 0 1 1 0 1 0 

24.1 0 0 1 0 1 0 1 1 1 1 0 

24.2 0 0 1 0 1 0 1 1 1 0 0 

24.3 0 0 1 0 1 0 1 0 1 0 0 

24.4 0 0 1 0 1 0 1 0 1 1 0 

24.5 0 0 1 0 1 0 1 0 0 1 0 

24.6 0 0 1 0 1 0 1 0 0 1 1 

24.7 0 0 1 0 1 0 1 0 0 0 1 

24.8 0 0 1 0 1 1 1 0 0 0 1 

24.9 0 0 1 0 1 1 1 0 0 1 1 

25.0 0 0 1 0 1 1 1 0 0 1 0 

25.1 0 0 1 0 1 1 1 0 1 1 0 

25.2 0 0 1 0 1 1 1 0 1 0 0 

25.3 0 0 1 0 1 1 1 1 1 0 0 

25.4 0 0 1 0 1 1 1 1 1 1 0 

25.5 0 0 1 0 1 1 1 1 0 1 0 

25.6 0 0 1 0 1 1 1 1 0 1 1 

25.7 0 0 1 0 1 1 1 1 0 0 1 

25.8 0 0 1 0 1 1 0 1 0 0 1 

25.9 0 0 1 0 1 1 0 1 0 1 1 

26.0 0 0 1 0 1 1 0 1 0 1 0 

26.1 0 0 1 0 1 1 0 1 1 1 0 

26.2 0 0 1 0 1 1 0 1 1 0 0 

26.3 0 0 1 0 1 1 0 0 1 0 0 

26.4 0 0 1 0 1 1 0 0 1 1 0 

26.5 0 0 1 0 1 1 0 0 0 1 0 

26.6 0 0 1 0 1 1 0 0 0 1 1 

26.7 0 0 1 0 1 1 0 0 0 0 1 

26.8 0 0 1 0 0 1 0 0 0 0 1 

26.9 0 0 1 0 0 1 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

27.0 0 0 1 0 0 1 0 0 0 1 0 

27.1 0 0 1 0 0 1 0 0 1 1 0 

27.2 0 0 1 0 0 1 0 0 1 0 0 

27.3 0 0 1 0 0 1 0 1 1 0 0 

27.4 0 0 1 0 0 1 0 1 1 1 0 

27.5 0 0 1 0 0 1 0 1 0 1 0 

27.6 0 0 1 0 0 1 0 1 0 1 1 

27.7 0 0 1 0 0 1 0 1 0 0 1 

27.8 0 0 1 0 0 1 1 1 0 0 1 

27.9 0 0 1 0 0 1 1 1 0 1 1 

28.0 0 0 1 0 0 1 1 1 0 1 0 

28.1 0 0 1 0 0 1 1 1 1 1 0 

28.2 0 0 1 0 0 1 1 1 1 0 0 

28.3 0 0 1 0 0 1 1 0 1 0 0 

28.4 0 0 1 0 0 1 1 0 1 1 0 

28.5 0 0 1 0 0 1 1 0 0 1 0 

28.6 0 0 1 0 0 1 1 0 0 1 1 

28.7 0 0 1 0 0 1 1 0 0 0 1 

28.8 0 0 1 0 0 0 1 0 0 0 1 

28.9 0 0 1 0 0 0 1 0 0 1 1 

29.0 0 0 1 0 0 0 1 0 0 1 0 

29.1 0 0 1 0 0 0 1 0 1 1 0 

29.2 0 0 1 0 0 0 1 0 1 0 0 

29.3 0 0 1 0 0 0 1 1 1 0 0 

29.4 0 0 1 0 0 0 1 1 1 1 0 

29.5 0 0 1 0 0 0 1 1 0 1 0 

29.6 0 0 1 0 0 0 1 1 0 1 1 

29.7 0 0 1 0 0 0 1 1 0 0 1 

29.8 0 0 1 0 0 0 0 1 0 0 1 

29.9 0 0 1 0 0 0 0 1 0 1 1 

30.0 0 0 1 0 0 0 0 1 0 1 0 

30.1 0 0 1 0 0 0 0 1 1 1 0 

30.2 0 0 1 0 0 0 0 1 1 0 0 

30.3 0 0 1 0 0 0 0 0 1 0 0 

30.4 0 0 1 0 0 0 0 0 1 1 0 

30.5 0 0 1 0 0 0 0 0 0 1 0 

30.6 0 0 1 0 0 0 0 0 0 1 1 

30.7 0 0 1 0 0 0 0 0 0 0 1 

30.8 0 1 1 0 0 0 0 0 0 0 1 

30.9 0 1 1 0 0 0 0 0 0 1 1 
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RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

31.0 0 1 1 0 0 0 0 0 0 1 0 

31.1 0 1 1 0 0 0 0 0 1 1 0 

31.2 0 1 1 0 0 0 0 0 1 0 0 

31.3 0 1 1 0 0 0 0 1 1 0 0 

31.4 0 1 1 0 0 0 0 1 1 1 0 

31.5 0 1 1 0 0 0 0 1 0 1 0 

31.6 0 1 1 0 0 0 0 1 0 1 1 

31.7 0 1 1 0 0 0 0 1 0 0 1 

31.8 0 1 1 0 0 0 1 1 0 0 1 

31.9 0 1 1 0 0 0 1 1 0 1 1 

32.0 0 1 1 0 0 0 1 1 0 1 0 

32.1 0 1 1 0 0 0 1 1 1 1 0 

32.2 0 1 1 0 0 0 1 1 1 0 0 

32.3 0 1 1 0 0 0 1 0 1 0 0 

32.4 0 1 1 0 0 0 1 0 1 1 0 

32.5 0 1 1 0 0 0 1 0 0 1 0 

32.6 0 1 1 0 0 0 1 0 0 1 1 

32.7 0 1 1 0 0 0 1 0 0 0 1 

32.8 0 1 1 0 0 1 1 0 0 0 1 

32.9 0 1 1 0 0 1 1 0 0 1 1 

33.0 0 1 1 0 0 1 1 0 0 1 0 

33.1 0 1 1 0 0 1 1 0 1 1 0 

33.2 0 1 1 0 0 1 1 0 1 0 0 

33.3 0 1 1 0 0 1 1 1 1 0 0 

33.4 0 1 1 0 0 1 1 1 1 1 0 

33.5 0 1 1 0 0 1 1 1 0 1 0 

33.6 0 1 1 0 0 1 1 1 0 1 1 

33.7 0 1 1 0 0 1 1 1 0 0 1 

33.8 0 1 1 0 0 1 0 1 0 0 1 

33.9 0 1 1 0 0 1 0 1 0 1 1 

34.0 0 1 1 0 0 1 0 1 0 1 0 

34.1 0 1 1 0 0 1 0 1 1 1 0 

34.2 0 1 1 0 0 1 0 1 1 0 0 

34.3 0 1 1 0 0 1 0 0 1 0 0 

34.4 0 1 1 0 0 1 0 0 1 1 0 

34.5 0 1 1 0 0 1 0 0 0 1 0 

34.6 0 1 1 0 0 1 0 0 0 1 1 

34.7 0 1 1 0 0 1 0 0 0 0 1 

34.8 0 1 1 0 1 1 0 0 0 0 1 

34.9 0 1 1 0 1 1 0 0 0 1 1 
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RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

35.0 0 1 1 0 1 1 0 0 0 1 0 

35.1 0 1 1 0 1 1 0 0 1 1 0 

35.2 0 1 1 0 1 1 0 0 1 0 0 

35.3 0 1 1 0 1 1 0 1 1 0 0 

35.4 0 1 1 0 1 1 0 1 1 1 0 

35.5 0 1 1 0 1 1 0 1 0 1 0 

35.6 0 1 1 0 1 1 0 1 0 1 1 

35.7 0 1 1 0 1 1 0 1 0 0 1 

35.8 0 1 1 0 1 1 1 1 0 0 1 

35.9 0 1 1 0 1 1 1 1 0 1 1 

36.0 0 1 1 0 1 1 1 1 0 1 0 

36.1 0 1 1 0 1 1 1 1 1 1 0 

36.2 0 1 1 0 1 1 1 1 1 0 0 

36.3 0 1 1 0 1 1 1 0 1 0 0 

36.4 0 1 1 0 1 1 1 0 1 1 0 

36.5 0 1 1 0 1 1 1 0 0 1 0 

36.6 0 1 1 0 1 1 1 0 0 1 1 

36.7 0 1 1 0 1 1 1 0 0 0 1 

36.8 0 1 1 0 1 0 1 0 0 0 1 

36.9 0 1 1 0 1 0 1 0 0 1 1 

37.0 0 1 1 0 1 0 1 0 0 1 0 

37.1 0 1 1 0 1 0 1 0 1 1 0 

37.2 0 1 1 0 1 0 1 0 1 0 0 

37.3 0 1 1 0 1 0 1 1 1 0 0 

37.4 0 1 1 0 1 0 1 1 1 1 0 

37.5 0 1 1 0 1 0 1 1 0 1 0 

37.6 0 1 1 0 1 0 1 1 0 1 1 

37.7 0 1 1 0 1 0 1 1 0 0 1 

37.8 0 1 1 0 1 0 0 1 0 0 1 

37.9 0 1 1 0 1 0 0 1 0 1 1 

38.0 0 1 1 0 1 0 0 1 0 1 0 

38.1 0 1 1 0 1 0 0 1 1 1 0 

38.2 0 1 1 0 1 0 0 1 1 0 0 

38.3 0 1 1 0 1 0 0 0 1 0 0 

38.4 0 1 1 0 1 0 0 0 1 1 0 

38.5 0 1 1 0 1 0 0 0 0 1 0 

38.6 0 1 1 0 1 0 0 0 0 1 1 

38.7 0 1 1 0 1 0 0 0 0 0 1 

38.8 0 1 1 1 1 0 0 0 0 0 1 

38.9 0 1 1 1 1 0 0 0 0 1 1 
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RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

39.0 0 1 1 1 1 0 0 0 0 1 0 

39.1 0 1 1 1 1 0 0 0 1 1 0 

39.2 0 1 1 1 1 0 0 0 1 0 0 

39.3 0 1 1 1 1 0 0 1 1 0 0 

39.4 0 1 1 1 1 0 0 1 1 1 0 

39.5 0 1 1 1 1 0 0 1 0 1 0 

39.6 0 1 1 1 1 0 0 1 0 1 1 

39.7 0 1 1 1 1 0 0 1 0 0 1 

39.8 0 1 1 1 1 0 1 1 0 0 1 

39.9 0 1 1 1 1 0 1 1 0 1 1 

40.0 0 1 1 1 1 0 1 1 0 1 0 

40.1 0 1 1 1 1 0 1 1 1 1 0 

40.2 0 1 1 1 1 0 1 1 1 0 0 

40.3 0 1 1 1 1 0 1 0 1 0 0 

40.4 0 1 1 1 1 0 1 0 1 1 0 

40.5 0 1 1 1 1 0 1 0 0 1 0 

40.6 0 1 1 1 1 0 1 0 0 1 1 

40.7 0 1 1 1 1 0 1 0 0 0 1 

40.8 0 1 1 1 1 1 1 0 0 0 1 

40.9 0 1 1 1 1 1 1 0 0 1 1 

41.0 0 1 1 1 1 1 1 0 0 1 0 

41.1 0 1 1 1 1 1 1 0 1 1 0 

41.2 0 1 1 1 1 1 1 0 1 0 0 

41.3 0 1 1 1 1 1 1 1 1 0 0 

41.4 0 1 1 1 1 1 1 1 1 1 0 

41.5 0 1 1 1 1 1 1 1 0 1 0 

41.6 0 1 1 1 1 1 1 1 0 1 1 

41.7 0 1 1 1 1 1 1 1 0 0 1 

41.8 0 1 1 1 1 1 0 1 0 0 1 

41.9 0 1 1 1 1 1 0 1 0 1 1 

42.0 0 1 1 1 1 1 0 1 0 1 0 

42.1 0 1 1 1 1 1 0 1 1 1 0 

42.2 0 1 1 1 1 1 0 1 1 0 0 

42.3 0 1 1 1 1 1 0 0 1 0 0 

42.4 0 1 1 1 1 1 0 0 1 1 0 

42.5 0 1 1 1 1 1 0 0 0 1 0 

42.6 0 1 1 1 1 1 0 0 0 1 1 

42.7 0 1 1 1 1 1 0 0 0 0 1 

42.8 0 1 1 1 0 1 0 0 0 0 1 

42.9 0 1 1 1 0 1 0 0 0 1 1 
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RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

43.0 0 1 1 1 0 1 0 0 0 1 0 

43.1 0 1 1 1 0 1 0 0 1 1 0 

43.2 0 1 1 1 0 1 0 0 1 0 0 

43.3 0 1 1 1 0 1 0 1 1 0 0 

43.4 0 1 1 1 0 1 0 1 1 1 0 

43.5 0 1 1 1 0 1 0 1 0 1 0 

43.6 0 1 1 1 0 1 0 1 0 1 1 

43.7 0 1 1 1 0 1 0 1 0 0 1 

43.8 0 1 1 1 0 1 1 1 0 0 1 

43.9 0 1 1 1 0 1 1 1 0 1 1 

44.0 0 1 1 1 0 1 1 1 0 1 0 

44.1 0 1 1 1 0 1 1 1 1 1 0 

44.2 0 1 1 1 0 1 1 1 1 0 0 

44.3 0 1 1 1 0 1 1 0 1 0 0 

44.4 0 1 1 1 0 1 1 0 1 1 0 

44.5 0 1 1 1 0 1 1 0 0 1 0 

44.6 0 1 1 1 0 1 1 0 0 1 1 

44.7 0 1 1 1 0 1 1 0 0 0 1 

44.8 0 1 1 1 0 0 1 0 0 0 1 

44.9 0 1 1 1 0 0 1 0 0 1 1 

45.0 0 1 1 1 0 0 1 0 0 1 0 

45.1 0 1 1 1 0 0 1 0 1 1 0 

45.2 0 1 1 1 0 0 1 0 1 0 0 

45.3 0 1 1 1 0 0 1 1 1 0 0 

45.4 0 1 1 1 0 0 1 1 1 1 0 

45.5 0 1 1 1 0 0 1 1 0 1 0 

45.6 0 1 1 1 0 0 1 1 0 1 1 

45.7 0 1 1 1 0 0 1 1 0 0 1 

45.8 0 1 1 1 0 0 0 1 0 0 1 

45.9 0 1 1 1 0 0 0 1 0 1 1 

46.0 0 1 1 1 0 0 0 1 0 1 0 

46.1 0 1 1 1 0 0 0 1 1 1 0 

46.2 0 1 1 1 0 0 0 1 1 0 0 

46.3 0 1 1 1 0 0 0 0 1 0 0 

46.4 0 1 1 1 0 0 0 0 1 1 0 

46.5 0 1 1 1 0 0 0 0 0 1 0 

46.6 0 1 1 1 0 0 0 0 0 1 1 

46.7 0 1 1 1 0 0 0 0 0 0 1 

46.8 0 1 0 1 0 0 0 0 0 0 1 

46.9 0 1 0 1 0 0 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

47.0 0 1 0 1 0 0 0 0 0 1 0 

47.1 0 1 0 1 0 0 0 0 1 1 0 

47.2 0 1 0 1 0 0 0 0 1 0 0 

47.3 0 1 0 1 0 0 0 1 1 0 0 

47.4 0 1 0 1 0 0 0 1 1 1 0 

47.5 0 1 0 1 0 0 0 1 0 1 0 

47.6 0 1 0 1 0 0 0 1 0 1 1 

47.7 0 1 0 1 0 0 0 1 0 0 1 

47.8 0 1 0 1 0 0 1 1 0 0 1 

47.9 0 1 0 1 0 0 1 1 0 1 1 

48.0 0 1 0 1 0 0 1 1 0 1 0 

48.1 0 1 0 1 0 0 1 1 1 1 0 

48.2 0 1 0 1 0 0 1 1 1 0 0 

48.3 0 1 0 1 0 0 1 0 1 0 0 

48.4 0 1 0 1 0 0 1 0 1 1 0 

48.5 0 1 0 1 0 0 1 0 0 1 0 

48.6 0 1 0 1 0 0 1 0 0 1 1 

48.7 0 1 0 1 0 0 1 0 0 0 1 

48.8 0 1 0 1 0 1 1 0 0 0 1 

48.9 0 1 0 1 0 1 1 0 0 1 1 

49.0 0 1 0 1 0 1 1 0 0 1 0 

49.1 0 1 0 1 0 1 1 0 1 1 0 

49.2 0 1 0 1 0 1 1 0 1 0 0 

49.3 0 1 0 1 0 1 1 1 1 0 0 

49.4 0 1 0 1 0 1 1 1 1 1 0 

49.5 0 1 0 1 0 1 1 1 0 1 0 

49.6 0 1 0 1 0 1 1 1 0 1 1 

49.7 0 1 0 1 0 1 1 1 0 0 1 

49.8 0 1 0 1 0 1 0 1 0 0 1 

49.9 0 1 0 1 0 1 0 1 0 1 1 

50.0 0 1 0 1 0 1 0 1 0 1 0 

50.1 0 1 0 1 0 1 0 1 1 1 0 

50.2 0 1 0 1 0 1 0 1 1 0 0 

50.3 0 1 0 1 0 1 0 0 1 0 0 

50.4 0 1 0 1 0 1 0 0 1 1 0 

50.5 0 1 0 1 0 1 0 0 0 1 0 

50.6 0 1 0 1 0 1 0 0 0 1 1 

50.7 0 1 0 1 0 1 0 0 0 0 1 

50.8 0 1 0 1 1 1 0 0 0 0 1 

50.9 0 1 0 1 1 1 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

51.0 0 1 0 1 1 1 0 0 0 1 0 

51.1 0 1 0 1 1 1 0 0 1 1 0 

51.2 0 1 0 1 1 1 0 0 1 0 0 

51.3 0 1 0 1 1 1 0 1 1 0 0 

51.4 0 1 0 1 1 1 0 1 1 1 0 

51.5 0 1 0 1 1 1 0 1 0 1 0 

51.6 0 1 0 1 1 1 0 1 0 1 1 

51.7 0 1 0 1 1 1 0 1 0 0 1 

51.8 0 1 0 1 1 1 1 1 0 0 1 

51.9 0 1 0 1 1 1 1 1 0 1 1 

52.0 0 1 0 1 1 1 1 1 0 1 0 

52.1 0 1 0 1 1 1 1 1 1 1 0 

52.2 0 1 0 1 1 1 1 1 1 0 0 

52.3 0 1 0 1 1 1 1 0 1 0 0 

52.4 0 1 0 1 1 1 1 0 1 1 0 

52.5 0 1 0 1 1 1 1 0 0 1 0 

52.6 0 1 0 1 1 1 1 0 0 1 1 

52.7 0 1 0 1 1 1 1 0 0 0 1 

52.8 0 1 0 1 1 0 1 0 0 0 1 

52.9 0 1 0 1 1 0 1 0 0 1 1 

53.0 0 1 0 1 1 0 1 0 0 1 0 

53.1 0 1 0 1 1 0 1 0 1 1 0 

53.2 0 1 0 1 1 0 1 0 1 0 0 

53.3 0 1 0 1 1 0 1 1 1 0 0 

53.4 0 1 0 1 1 0 1 1 1 1 0 

53.5 0 1 0 1 1 0 1 1 0 1 0 

53.6 0 1 0 1 1 0 1 1 0 1 1 

53.7 0 1 0 1 1 0 1 1 0 0 1 

53.8 0 1 0 1 1 0 0 1 0 0 1 

53.9 0 1 0 1 1 0 0 1 0 1 1 

54.0 0 1 0 1 1 0 0 1 0 1 0 

54.1 0 1 0 1 1 0 0 1 1 1 0 

54.2 0 1 0 1 1 0 0 1 1 0 0 

54.3 0 1 0 1 1 0 0 0 1 0 0 

54.4 0 1 0 1 1 0 0 0 1 1 0 

54.5 0 1 0 1 1 0 0 0 0 1 0 

54.6 0 1 0 1 1 0 0 0 0 1 1 

54.7 0 1 0 1 1 0 0 0 0 0 1 

54.8 0 1 0 0 1 0 0 0 0 0 1 

54.9 0 1 0 0 1 0 0 0 0 1 1 

 



     
OPERATION MANUAL 
ATC-1400A-2  

APPENDIX D 
Page 15 

Nov 1/04 

 
 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

55.0 0 1 0 0 1 0 0 0 0 1 0 

55.1 0 1 0 0 1 0 0 0 1 1 0 

55.2 0 1 0 0 1 0 0 0 1 0 0 

55.3 0 1 0 0 1 0 0 1 1 0 0 

55.4 0 1 0 0 1 0 0 1 1 1 0 

55.5 0 1 0 0 1 0 0 1 0 1 0 

55.6 0 1 0 0 1 0 0 1 0 1 1 

55.7 0 1 0 0 1 0 0 1 0 0 1 

55.8 0 1 0 0 1 0 1 1 0 0 1 

55.9 0 1 0 0 1 0 1 1 0 1 1 

56.0 0 1 0 0 1 0 1 1 0 1 0 

56.1 0 1 0 0 1 0 1 1 1 1 0 

56.2 0 1 0 0 1 0 1 1 1 0 0 

56.3 0 1 0 0 1 0 1 0 1 0 0 

56.4 0 1 0 0 1 0 1 0 1 1 0 

56.5 0 1 0 0 1 0 1 0 0 1 0 

56.6 0 1 0 0 1 0 1 0 0 1 1 

56.7 0 1 0 0 1 0 1 0 0 0 1 

56.8 0 1 0 0 1 1 1 0 0 0 1 

56.9 0 1 0 0 1 1 1 0 0 1 1 

57.0 0 1 0 0 1 1 1 0 0 1 0 

57.1 0 1 0 0 1 1 1 0 1 1 0 

57.2 0 1 0 0 1 1 1 0 1 0 0 

57.3 0 1 0 0 1 1 1 1 1 0 0 

57.4 0 1 0 0 1 1 1 1 1 1 0 

57.5 0 1 0 0 1 1 1 1 0 1 0 

57.6 0 1 0 0 1 1 1 1 0 1 1 

57.7 0 1 0 0 1 1 1 1 0 0 1 

57.8 0 1 0 0 1 1 0 1 0 0 1 

57.9 0 1 0 0 1 1 0 1 0 1 1 

58.0 0 1 0 0 1 1 0 1 0 1 0 

58.1 0 1 0 0 1 1 0 1 1 1 0 

58.2 0 1 0 0 1 1 0 1 1 0 0 

58.3 0 1 0 0 1 1 0 0 1 0 0 

58.4 0 1 0 0 1 1 0 0 1 1 0 

58.5 0 1 0 0 1 1 0 0 0 1 0 

58.6 0 1 0 0 1 1 0 0 0 1 1 

58.7 0 1 0 0 1 1 0 0 0 0 1 

58.8 0 1 0 0 0 1 0 0 0 0 1 

58.9 0 1 0 0 0 1 0 0 0 1 1 
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RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

59.0 0 1 0 0 0 1 0 0 0 1 0 

59.1 0 1 0 0 0 1 0 0 1 1 0 

59.2 0 1 0 0 0 1 0 0 1 0 0 

59.3 0 1 0 0 0 1 0 1 1 0 0 

59.4 0 1 0 0 0 1 0 1 1 1 0 

59.5 0 1 0 0 0 1 0 1 0 1 0 

59.6 0 1 0 0 0 1 0 1 0 1 1 

59.7 0 1 0 0 0 1 0 1 0 0 1 

59.8 0 1 0 0 0 1 1 1 0 0 1 

59.9 0 1 0 0 0 1 1 1 0 1 1 

60.0 0 1 0 0 0 1 1 1 0 1 0 

60.1 0 1 0 0 0 1 1 1 1 1 0 

60.2 0 1 0 0 0 1 1 1 1 0 0 

60.3 0 1 0 0 0 1 1 0 1 0 0 

60.4 0 1 0 0 0 1 1 0 1 1 0 

60.5 0 1 0 0 0 1 1 0 0 1 0 

60.6 0 1 0 0 0 1 1 0 0 1 1 

60.7 0 1 0 0 0 1 1 0 0 0 1 

60.8 0 1 0 0 0 0 1 0 0 0 1 

60.9 0 1 0 0 0 0 1 0 0 1 1 

61.0 0 1 0 0 0 0 1 0 0 1 0 

61.1 0 1 0 0 0 0 1 0 1 1 0 

61.2 0 1 0 0 0 0 1 0 1 0 0 

61.3 0 1 0 0 0 0 1 1 1 0 0 

61.4 0 1 0 0 0 0 1 1 1 1 0 

61.5 0 1 0 0 0 0 1 1 0 1 0 

61.6 0 1 0 0 0 0 1 1 0 1 1 

61.7 0 1 0 0 0 0 1 1 0 0 1 

61.8 0 1 0 0 0 0 0 1 0 0 1 

61.9 0 1 0 0 0 0 0 1 0 1 1 

62.0 0 1 0 0 0 0 0 1 0 1 0 

62.1 0 1 0 0 0 0 0 1 1 1 0 

62.2 0 1 0 0 0 0 0 1 1 0 0 

62.3 0 1 0 0 0 0 0 0 1 0 0 

62.4 0 1 0 0 0 0 0 0 1 1 0 

62.5 0 1 0 0 0 0 0 0 0 1 0 

62.6 0 1 0 0 0 0 0 0 0 1 1 

62.7 0 1 0 0 0 0 0 0 0 0 1 

62.8 1 1 0 0 0 0 0 0 0 0 1 

62.9 1 1 0 0 0 0 0 0 0 1 1 
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RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

63.0 1 1 0 0 0 0 0 0 0 1 0 

63.1 1 1 0 0 0 0 0 0 1 1 0 

63.2 1 1 0 0 0 0 0 0 1 0 0 

63.3 1 1 0 0 0 0 0 1 1 0 0 

63.4 1 1 0 0 0 0 0 1 1 1 0 

63.5 1 1 0 0 0 0 0 1 0 1 0 

63.6 1 1 0 0 0 0 0 1 0 1 1 

63.7 1 1 0 0 0 0 0 1 0 0 1 

63.8 1 1 0 0 0 0 1 1 0 0 1 

63.9 1 1 0 0 0 0 1 1 0 1 1 

64.0 1 1 0 0 0 0 1 1 0 1 0 

64.1 1 1 0 0 0 0 1 1 1 1 0 

64.2 1 1 0 0 0 0 1 1 1 0 0 

64.3 1 1 0 0 0 0 1 0 1 0 0 

64.4 1 1 0 0 0 0 1 0 1 1 0 

64.5 1 1 0 0 0 0 1 0 0 1 0 

64.6 1 1 0 0 0 0 1 0 0 1 1 

64.7 1 1 0 0 0 0 1 0 0 0 1 

64.8 1 1 0 0 0 1 1 0 0 0 1 

64.9 1 1 0 0 0 1 1 0 0 1 1 

65.0 1 1 0 0 0 1 1 0 0 1 0 

65.1 1 1 0 0 0 1 1 0 1 1 0 

65.2 1 1 0 0 0 1 1 0 1 0 0 

65.3 1 1 0 0 0 1 1 1 1 0 0 

65.4 1 1 0 0 0 1 1 1 1 1 0 

65.5 1 1 0 0 0 1 1 1 0 1 0 

65.6 1 1 0 0 0 1 1 1 0 1 1 

65.7 1 1 0 0 0 1 1 1 0 0 1 

65.8 1 1 0 0 0 1 0 1 0 0 1 

65.9 1 1 0 0 0 1 0 1 0 1 1 

66.0 1 1 0 0 0 1 0 1 0 1 0 

66.1 1 1 0 0 0 1 0 1 1 1 0 

66.2 1 1 0 0 0 1 0 1 1 0 0 

66.3 1 1 0 0 0 1 0 0 1 0 0 

66.4 1 1 0 0 0 1 0 0 1 1 0 

66.5 1 1 0 0 0 1 0 0 0 1 0 

66.6 1 1 0 0 0 1 0 0 0 1 1 

66.7 1 1 0 0 0 1 0 0 0 0 1 

66.8 1 1 0 0 1 1 0 0 0 0 1 

66.9 1 1 0 0 1 1 0 0 0 1 1 
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(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

67.0 1 1 0 0 1 1 0 0 0 1 0 

67.1 1 1 0 0 1 1 0 0 1 1 0 

67.2 1 1 0 0 1 1 0 0 1 0 0 

67.3 1 1 0 0 1 1 0 1 1 0 0 

67.4 1 1 0 0 1 1 0 1 1 1 0 

67.5 1 1 0 0 1 1 0 1 0 1 0 

67.6 1 1 0 0 1 1 0 1 0 1 1 

67.7 1 1 0 0 1 1 0 1 0 0 1 

67.8 1 1 0 0 1 1 1 1 0 0 1 

67.9 1 1 0 0 1 1 1 1 0 1 1 

68.0 1 1 0 0 1 1 1 1 0 1 0 

68.1 1 1 0 0 1 1 1 1 1 1 0 

68.2 1 1 0 0 1 1 1 1 1 0 0 

68.3 1 1 0 0 1 1 1 0 1 0 0 

68.4 1 1 0 0 1 1 1 0 1 1 0 

68.5 1 1 0 0 1 1 1 0 0 1 0 

68.6 1 1 0 0 1 1 1 0 0 1 1 

68.7 1 1 0 0 1 1 1 0 0 0 1 

68.8 1 1 0 0 1 0 1 0 0 0 1 

68.9 1 1 0 0 1 0 1 0 0 1 1 

69.0 1 1 0 0 1 0 1 0 0 1 0 

69.1 1 1 0 0 1 0 1 0 1 1 0 

69.2 1 1 0 0 1 0 1 0 1 0 0 

69.3 1 1 0 0 1 0 1 1 1 0 0 

69.4 1 1 0 0 1 0 1 1 1 1 0 

69.5 1 1 0 0 1 0 1 1 0 1 0 

69.6 1 1 0 0 1 0 1 1 0 1 1 

69.7 1 1 0 0 1 0 1 1 0 0 1 

69.8 1 1 0 0 1 0 0 1 0 0 1 

69.9 1 1 0 0 1 0 0 1 0 1 1 

70.0 1 1 0 0 1 0 0 1 0 1 0 

70.1 1 1 0 0 1 0 0 1 1 1 0 

70.2 1 1 0 0 1 0 0 1 1 0 0 

70.3 1 1 0 0 1 0 0 0 1 0 0 

70.4 1 1 0 0 1 0 0 0 1 1 0 

70.5 1 1 0 0 1 0 0 0 0 1 0 

70.6 1 1 0 0 1 0 0 0 0 1 1 

70.7 1 1 0 0 1 0 0 0 0 0 1 

70.8 1 1 0 1 1 0 0 0 0 0 1 

70.9 1 1 0 1 1 0 0 0 0 1 1 
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D2 

D4 
and 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

71.0 1 1 0 1 1 0 0 0 0 1 0 

71.1 1 1 0 1 1 0 0 0 1 1 0 

71.2 1 1 0 1 1 0 0 0 1 0 0 

71.3 1 1 0 1 1 0 0 1 1 0 0 

71.4 1 1 0 1 1 0 0 1 1 1 0 

71.5 1 1 0 1 1 0 0 1 0 1 0 

71.6 1 1 0 1 1 0 0 1 0 1 1 

71.7 1 1 0 1 1 0 0 1 0 0 1 

71.8 1 1 0 1 1 0 1 1 0 0 1 

71.9 1 1 0 1 1 0 1 1 0 1 1 

72.0 1 1 0 1 1 0 1 1 0 1 0 

72.1 1 1 0 1 1 0 1 1 1 1 0 

72.2 1 1 0 1 1 0 1 1 1 0 0 

72.3 1 1 0 1 1 0 1 0 1 0 0 

72.4 1 1 0 1 1 0 1 0 1 1 0 

72.5 1 1 0 1 1 0 1 0 0 1 0 

72.6 1 1 0 1 1 0 1 0 0 1 1 

72.7 1 1 0 1 1 0 1 0 0 0 1 

72.8 1 1 0 1 1 1 1 0 0 0 1 

72.9 1 1 0 1 1 1 1 0 0 1 1 

73.0 1 1 0 1 1 1 1 0 0 1 0 

73.1 1 1 0 1 1 1 1 0 1 1 0 

73.2 1 1 0 1 1 1 1 0 1 0 0 

73.3 1 1 0 1 1 1 1 1 1 0 0 

73.4 1 1 0 1 1 1 1 1 1 1 0 

73.5 1 1 0 1 1 1 1 1 0 1 0 

73.6 1 1 0 1 1 1 1 1 0 1 1 

73.7 1 1 0 1 1 1 1 1 0 0 1 

73.8 1 1 0 1 1 1 0 1 0 0 1 

73.9 1 1 0 1 1 1 0 1 0 1 1 

74.0 1 1 0 1 1 1 0 1 0 1 0 

74.1 1 1 0 1 1 1 0 1 1 1 0 

74.2 1 1 0 1 1 1 0 1 1 0 0 

74.3 1 1 0 1 1 1 0 0 1 0 0 

74.4 1 1 0 1 1 1 0 0 1 1 0 

74.5 1 1 0 1 1 1 0 0 0 1 0 

74.6 1 1 0 1 1 1 0 0 0 1 1 

74.7 1 1 0 1 1 1 0 0 0 0 1 

74.8 1 1 0 1 0 1 0 0 0 0 1 

74.9 1 1 0 1 0 1 0 0 0 1 1 
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D2 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

75.0 1 1 0 1 0 1 0 0 0 1 0 

75.1 1 1 0 1 0 1 0 0 1 1 0 

75.2 1 1 0 1 0 1 0 0 1 0 0 

75.3 1 1 0 1 0 1 0 1 1 0 0 

75.4 1 1 0 1 0 1 0 1 1 1 0 

75.5 1 1 0 1 0 1 0 1 0 1 0 

75.6 1 1 0 1 0 1 0 1 0 1 1 

75.7 1 1 0 1 0 1 0 1 0 0 1 

75.8 1 1 0 1 0 1 1 1 0 0 1 

75.9 1 1 0 1 0 1 1 1 0 1 1 

76.0 1 1 0 1 0 1 1 1 0 1 0 

76.1 1 1 0 1 0 1 1 1 1 1 0 

76.2 1 1 0 1 0 1 1 1 1 0 0 

76.3 1 1 0 1 0 1 1 0 1 0 0 

76.4 1 1 0 1 0 1 1 0 1 1 0 

76.5 1 1 0 1 0 1 1 0 0 1 0 

76.6 1 1 0 1 0 1 1 0 0 1 1 

76.7 1 1 0 1 0 1 1 0 0 0 1 

76.8 1 1 0 1 0 0 1 0 0 0 1 

76.9 1 1 0 1 0 0 1 0 0 1 1 

77.0 1 1 0 1 0 0 1 0 0 1 0 

77.1 1 1 0 1 0 0 1 0 1 1 0 

77.2 1 1 0 1 0 0 1 0 1 0 0 

77.3 1 1 0 1 0 0 1 1 1 0 0 

77.4 1 1 0 1 0 0 1 1 1 1 0 

77.5 1 1 0 1 0 0 1 1 0 1 0 

77.6 1 1 0 1 0 0 1 1 0 1 1 

77.7 1 1 0 1 0 0 1 1 0 0 1 

77.8 1 1 0 1 0 0 0 1 0 0 1 

77.9 1 1 0 1 0 0 0 1 0 1 1 

78.0 1 1 0 1 0 0 0 1 0 1 0 

78.1 1 1 0 1 0 0 0 1 1 1 0 

78.2 1 1 0 1 0 0 0 1 1 0 0 

78.3 1 1 0 1 0 0 0 0 1 0 0 

78.4 1 1 0 1 0 0 0 0 1 1 0 

78.5 1 1 0 1 0 0 0 0 0 1 0 

78.6 1 1 0 1 0 0 0 0 0 1 1 

78.7 1 1 0 1 0 0 0 0 0 0 1 

78.8 1 1 1 1 0 0 0 0 0 0 1 

78.9 1 1 1 1 0 0 0 0 0 1 1 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

79.0 1 1 1 1 0 0 0 0 0 1 0 

79.1 1 1 1 1 0 0 0 0 1 1 0 

79.2 1 1 1 1 0 0 0 0 1 0 0 

79.3 1 1 1 1 0 0 0 1 1 0 0 

79.4 1 1 1 1 0 0 0 1 1 1 0 

79.5 1 1 1 1 0 0 0 1 0 1 0 

79.6 1 1 1 1 0 0 0 1 0 1 1 

79.7 1 1 1 1 0 0 0 1 0 0 1 

79.8 1 1 1 1 0 0 1 1 0 0 1 

79.9 1 1 1 1 0 0 1 1 0 1 1 

80.0 1 1 1 1 0 0 1 1 0 1 0 

80.1 1 1 1 1 0 0 1 1 1 1 0 

80.2 1 1 1 1 0 0 1 1 1 0 0 

80.3 1 1 1 1 0 0 1 0 1 0 0 

80.4 1 1 1 1 0 0 1 0 1 1 0 

80.5 1 1 1 1 0 0 1 0 0 1 0 

80.6 1 1 1 1 0 0 1 0 0 1 1 

80.7 1 1 1 1 0 0 1 0 0 0 1 

80.8 1 1 1 1 0 1 1 0 0 0 1 

80.9 1 1 1 1 0 1 1 0 0 1 1 

81.0 1 1 1 1 0 1 1 0 0 1 0 

81.1 1 1 1 1 0 1 1 0 1 1 0 

81.2 1 1 1 1 0 1 1 0 1 0 0 

81.3 1 1 1 1 0 1 1 1 1 0 0 

81.4 1 1 1 1 0 1 1 1 1 1 0 

81.5 1 1 1 1 0 1 1 1 0 1 0 

81.6 1 1 1 1 0 1 1 1 0 1 1 

81.7 1 1 1 1 0 1 1 1 0 0 1 

81.8 1 1 1 1 0 1 0 1 0 0 1 

81.9 1 1 1 1 0 1 0 1 0 1 1 

82.0 1 1 1 1 0 1 0 1 0 1 0 

82.1 1 1 1 1 0 1 0 1 1 1 0 

82.2 1 1 1 1 0 1 0 1 1 0 0 

82.3 1 1 1 1 0 1 0 0 1 0 0 

82.4 1 1 1 1 0 1 0 0 1 1 0 

82.5 1 1 1 1 0 1 0 0 0 1 0 

82.6 1 1 1 1 0 1 0 0 0 1 1 

82.7 1 1 1 1 0 1 0 0 0 0 1 

82.8 1 1 1 1 1 1 0 0 0 0 1 

82.9 1 1 1 1 1 1 0 0 0 1 1 
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D2 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

83.0 1 1 1 1 1 1 0 0 0 1 0 

83.1 1 1 1 1 1 1 0 0 1 1 0 

83.2 1 1 1 1 1 1 0 0 1 0 0 

83.3 1 1 1 1 1 1 0 1 1 0 0 

83.4 1 1 1 1 1 1 0 1 1 1 0 

83.5 1 1 1 1 1 1 0 1 0 1 0 

83.6 1 1 1 1 1 1 0 1 0 1 1 

83.7 1 1 1 1 1 1 0 1 0 0 1 

83.8 1 1 1 1 1 1 1 1 0 0 1 

83.9 1 1 1 1 1 1 1 1 0 1 1 

84.0 1 1 1 1 1 1 1 1 0 1 0 

84.1 1 1 1 1 1 1 1 1 1 1 0 

84.2 1 1 1 1 1 1 1 1 1 0 0 

84.3 1 1 1 1 1 1 1 0 1 0 0 

84.4 1 1 1 1 1 1 1 0 1 1 0 

84.5 1 1 1 1 1 1 1 0 0 1 0 

84.6 1 1 1 1 1 1 1 0 0 1 1 

84.7 1 1 1 1 1 1 1 0 0 0 1 

84.8 1 1 1 1 1 0 1 0 0 0 1 

84.9 1 1 1 1 1 0 1 0 0 1 1 

85.0 1 1 1 1 1 0 1 0 0 1 0 

85.1 1 1 1 1 1 0 1 0 1 1 0 

85.2 1 1 1 1 1 0 1 0 1 0 0 

85.3 1 1 1 1 1 0 1 1 1 0 0 

85.4 1 1 1 1 1 0 1 1 1 1 0 

85.5 1 1 1 1 1 0 1 1 0 1 0 

85.6 1 1 1 1 1 0 1 1 0 1 1 

85.7 1 1 1 1 1 0 1 1 0 0 1 

85.8 1 1 1 1 1 0 0 1 0 0 1 

85.9 1 1 1 1 1 0 0 1 0 1 1 

86.0 1 1 1 1 1 0 0 1 0 1 0 

86.1 1 1 1 1 1 0 0 1 1 1 0 

86.2 1 1 1 1 1 0 0 1 1 0 0 

86.3 1 1 1 1 1 0 0 0 1 0 0 

86.4 1 1 1 1 1 0 0 0 1 1 0 

86.5 1 1 1 1 1 0 0 0 0 1 0 

86.6 1 1 1 1 1 0 0 0 0 1 1 

86.7 1 1 1 1 1 0 0 0 0 0 1 

86.8 1 1 1 0 1 0 0 0 0 0 1 

86.9 1 1 1 0 1 0 0 0 0 1 1 
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D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

87.0 1 1 1 0 1 0 0 0 0 1 0 

87.1 1 1 1 0 1 0 0 0 1 1 0 

87.2 1 1 1 0 1 0 0 0 1 0 0 

87.3 1 1 1 0 1 0 0 1 1 0 0 

87.4 1 1 1 0 1 0 0 1 1 1 0 

87.5 1 1 1 0 1 0 0 1 0 1 0 

87.6 1 1 1 0 1 0 0 1 0 1 1 

87.7 1 1 1 0 1 0 0 1 0 0 1 

87.8 1 1 1 0 1 0 1 1 0 0 1 

87.9 1 1 1 0 1 0 1 1 0 1 1 

88.0 1 1 1 0 1 0 1 1 0 1 0 

88.1 1 1 1 0 1 0 1 1 1 1 0 

88.2 1 1 1 0 1 0 1 1 1 0 0 

88.3 1 1 1 0 1 0 1 0 1 0 0 

88.4 1 1 1 0 1 0 1 0 1 1 0 

88.5 1 1 1 0 1 1 1 0 0 1 0 

88.6 1 1 1 0 1 1 1 0 1 1 0 

88.7 1 1 1 0 1 1 1 0 1 0 0 

88.8 1 1 1 0 1 1 1 1 1 0 0 

88.9 1 1 1 0 1 1 1 1 1 1 0 

89.0 1 1 1 0 1 1 1 1 0 1 0 

89.1 1 1 1 0 1 1 1 1 0 1 1 

89.2 1 1 1 0 1 1 1 1 0 0 1 

89.3 1 1 1 0 1 1 0 1 0 0 1 

89.4 1 1 1 0 1 1 0 1 0 1 1 

89.5 1 1 1 0 1 1 0 1 0 1 0 

89.6 1 1 1 0 1 1 0 1 1 1 0 

89.7 1 1 1 0 1 1 0 1 1 0 0 

89.8 1 1 1 0 1 1 0 0 1 0 0 

89.9 1 1 1 0 1 1 0 0 1 1 0 

90.0 1 1 1 0 1 1 0 0 0 1 0 

90.1 1 1 1 0 1 1 0 0 0 1 1 

90.2 1 1 1 0 1 1 0 0 0 0 1 

90.3 1 1 1 0 0 1 0 0 0 0 1 

90.4 1 1 1 0 0 1 0 0 0 1 1 

90.5 1 1 1 0 0 1 0 0 0 1 0 

90.6 1 1 1 0 0 1 0 0 1 1 0 

90.7 1 1 1 0 0 1 0 0 1 0 0 

90.8 1 1 1 0 0 1 0 1 1 0 0 

90.9 1 1 1 0 0 1 0 1 1 1 0 
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D2 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

91.0 1 1 1 0 0 1 0 1 0 1 0 

91.1 1 1 1 0 0 1 0 1 0 1 1 

91.2 1 1 1 0 0 1 0 1 0 0 1 

91.3 1 1 1 0 0 1 1 1 0 0 1 

91.4 1 1 1 0 0 1 1 1 0 1 1 

91.5 1 1 1 0 0 1 1 1 0 1 0 

91.6 1 1 1 0 0 1 1 1 1 1 0 

91.7 1 1 1 0 0 1 1 1 1 0 0 

91.8 1 1 1 0 0 1 1 0 1 0 0 

91.9 1 1 1 0 0 1 1 0 1 1 0 

92.0 1 1 1 0 0 1 1 0 0 1 0 

92.1 1 1 1 0 0 1 1 0 0 1 1 

92.2 1 1 1 0 0 1 1 0 0 0 1 

92.3 1 1 1 0 0 0 1 0 0 0 1 

92.4 1 1 1 0 0 0 1 0 0 1 1 

92.5 1 1 1 0 1 0 1 0 0 1 0 

92.6 1 1 1 0 1 0 1 0 0 1 1 

92.7 1 1 1 0 1 0 1 0 0 0 1 

92.8 1 1 1 0 1 1 1 0 0 0 1 

92.9 1 1 1 0 1 1 1 0 0 1 1 

93.0 1 1 1 0 0 0 1 0 0 1 0 

93.1 1 1 1 0 0 0 1 0 1 1 0 

93.2 1 1 1 0 0 0 1 0 1 0 0 

93.3 1 1 1 0 0 0 1 1 1 0 0 

93.4 1 1 1 0 0 0 1 1 1 1 0 

93.5 1 1 1 0 0 0 1 1 0 1 0 

93.6 1 1 1 0 0 0 1 1 0 1 1 

93.7 1 1 1 0 0 0 1 1 0 0 1 

93.8 1 1 1 0 0 0 0 1 0 0 1 

93.9 1 1 1 0 0 0 0 1 0 1 1 

94.0 1 1 1 0 0 0 0 1 0 1 0 

94.1 1 1 1 0 0 0 0 1 1 1 0 

94.2 1 1 1 0 0 0 0 1 1 0 0 

94.3 1 1 1 0 0 0 0 0 1 0 0 

94.4 1 1 1 0 0 0 0 0 1 1 0 

94.5 1 1 1 0 0 0 0 0 0 1 0 

94.6 1 1 1 0 0 0 0 0 0 1 1 

94.7 1 1 1 0 0 0 0 0 0 0 1 

94.8 1 0 1 0 0 0 0 0 0 0 1 

94.9 1 0 1 0 0 0 0 0 0 1 1 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

95.0 1 0 1 0 0 0 0 0 0 1 0 

95.1 1 0 1 0 0 0 0 0 1 1 0 

95.2 1 0 1 0 0 0 0 0 1 0 0 

95.3 1 0 1 0 0 0 0 1 1 0 0 

95.4 1 0 1 0 0 0 0 1 1 1 0 

95.5 1 0 1 0 0 0 0 1 0 1 0 

95.6 1 0 1 0 0 0 0 1 0 1 1 

95.7 1 0 1 0 0 0 0 1 0 0 1 

95.8 1 0 1 0 0 0 1 1 0 0 1 

95.9 1 0 1 0 0 0 1 1 0 1 1 

96.0 1 0 1 0 0 0 1 1 0 1 0 

96.1 1 0 1 0 0 0 1 1 1 1 0 

96.2 1 0 1 0 0 0 1 1 1 0 0 

96.3 1 0 1 0 0 0 1 0 1 0 0 

96.4 1 0 1 0 0 0 1 0 1 1 0 

96.5 1 0 1 0 0 0 1 0 0 1 0 

96.6 1 0 1 0 0 0 1 0 0 1 1 

96.7 1 0 1 0 0 0 1 0 0 0 1 

96.8 1 0 1 0 0 1 1 0 0 0 1 

96.9 1 0 1 0 0 1 1 0 0 1 1 

97.0 1 0 1 0 0 1 1 0 0 1 0 

97.1 1 0 1 0 0 1 1 0 1 1 0 

97.2 1 0 1 0 0 1 1 0 1 0 0 

97.3 1 0 1 0 0 1 1 1 1 0 0 

97.4 1 0 1 0 0 1 1 1 1 1 0 

97.5 1 0 1 0 0 1 1 1 0 1 0 

97.6 1 0 1 0 0 1 1 1 0 1 1 

97.7 1 0 1 0 0 1 1 1 0 0 1 

97.8 1 0 1 0 0 1 0 1 0 0 1 

97.9 1 0 1 0 0 1 0 1 0 1 1 

98.0 1 0 1 0 0 1 0 1 0 1 0 

98.1 1 0 1 0 0 1 0 1 1 1 0 

98.2 1 0 1 0 0 1 0 1 1 0 0 

98.3 1 0 1 0 0 1 0 0 1 0 0 

98.4 1 0 1 0 0 1 0 0 1 1 0 

98.5 1 0 1 0 0 1 0 0 0 1 0 

98.6 1 0 1 0 0 1 0 0 0 1 1 

98.7 1 0 1 0 0 1 0 0 0 0 1 

98.8 1 0 1 0 1 1 0 0 0 0 1 

98.9 1 0 1 0 1 1 0 0 0 1 1 
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A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

99.0 1 0 1 0 1 1 0 0 0 1 0 

99.1 1 0 1 0 1 1 0 0 1 1 0 

99.2 1 0 1 0 1 1 0 0 1 0 0 

99.3 1 0 1 0 1 1 0 1 1 0 0 

99.4 1 0 1 0 1 1 0 1 1 1 0 

99.5 1 0 1 0 1 1 0 1 0 1 0 

99.6 1 0 1 0 1 1 0 1 0 1 1 

99.7 1 0 1 0 1 1 0 1 0 0 1 

99.8 1 0 1 0 1 1 1 1 0 0 1 

99.9 1 0 1 0 1 1 1 1 0 1 1 

100.0 1 0 1 0 1 1 1 1 0 1 0 

100.1 1 0 1 0 1 1 1 1 1 1 0 

100.2 1 0 1 0 1 1 1 1 1 0 0 

100.3 1 0 1 0 1 1 1 0 1 0 0 

100.4 1 0 1 0 1 1 1 0 1 1 0 

100.5 1 0 1 0 1 1 1 0 0 1 0 

100.6 1 0 1 0 1 1 1 0 0 1 1 

100.7 1 0 1 0 1 1 1 0 0 0 1 

100.8 1 0 1 0 1 0 1 0 0 0 1 

100.9 1 0 1 0 1 0 1 0 0 1 1 

101.0 1 0 1 0 1 0 1 0 0 1 0 

101.1 1 0 1 0 1 0 1 0 1 1 0 

101.2 1 0 1 0 1 0 1 0 1 0 0 

101.3 1 0 1 0 1 0 1 1 1 0 0 

101.4 1 0 1 0 1 0 1 1 1 1 0 

101.5 1 0 1 0 1 0 1 1 0 1 0 

101.6 1 0 1 0 1 0 1 1 0 1 1 

101.7 1 0 1 0 1 0 1 1 0 0 1 

101.8 1 0 1 0 1 0 0 1 0 0 1 

101.9 1 0 1 0 1 0 0 1 0 1 1 

102.0 1 0 1 0 1 0 0 1 0 1 0 

102.1 1 0 1 0 1 0 0 1 1 1 0 

102.2 1 0 1 0 1 0 0 1 1 0 0 

102.3 1 0 1 0 1 0 0 0 1 0 0 

102.4 1 0 1 0 1 0 0 0 1 1 0 

102.5 1 0 1 0 1 0 0 0 0 1 0 

102.6 1 0 1 0 1 0 0 0 0 1 1 

102.7 1 0 1 0 1 0 0 0 0 0 1 

102.8 1 0 1 1 1 0 0 0 0 0 1 

102.9 1 0 1 1 1 0 0 0 0 1 1 
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A1 
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A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

103.0 1 0 1 1 1 0 0 0 0 1 0 

103.1 1 0 1 1 1 0 0 0 1 1 0 

103.2 1 0 1 1 1 0 0 0 1 0 0 

103.3 1 0 1 1 1 0 0 1 1 0 0 

103.4 1 0 1 1 1 0 0 1 1 1 0 

103.5 1 0 1 1 1 0 0 1 0 1 0 

103.6 1 0 1 1 1 0 0 1 0 1 1 

103.7 1 0 1 1 1 0 0 1 0 0 1 

103.8 1 0 1 1 1 0 1 1 0 0 1 

103.9 1 0 1 1 1 0 1 1 0 1 1 

104.0 1 0 1 1 1 0 1 1 0 1 0 

104.1 1 0 1 1 1 0 1 1 1 1 0 

104.2 1 0 1 1 1 0 1 1 1 0 0 

104.3 1 0 1 1 1 0 1 0 1 0 0 

104.4 1 0 1 1 1 0 1 0 1 1 0 

104.5 1 0 1 1 1 0 1 0 0 1 0 

104.6 1 0 1 1 1 0 1 0 0 1 1 

104.7 1 0 1 1 1 0 1 0 0 0 1 

104.8 1 0 1 1 1 0 1 0 0 0 1 

104.9 1 0 1 1 1 1 1 0 0 1 1 

105.0 1 0 1 1 1 1 1 0 0 1 0 

105.1 1 0 1 1 1 1 1 0 1 1 0 

105.2 1 0 1 1 1 1 1 0 1 0 0 

105.3 1 0 1 1 1 1 1 1 1 0 0 

105.4 1 0 1 1 1 1 1 1 1 1 0 

105.5 1 0 1 1 1 1 1 1 0 1 0 

105.6 1 0 1 1 1 1 1 1 0 1 1 

105.7 1 0 1 1 1 1 1 1 0 0 1 

105.8 1 0 1 1 1 1 0 1 0 0 1 

105.9 1 0 1 1 1 1 0 1 0 1 1 

106.0 1 0 1 1 1 1 0 1 0 1 0 

106.1 1 0 1 1 1 1 0 1 1 1 0 

106.2 1 0 1 1 1 1 0 1 1 0 0 

106.3 1 0 1 1 1 1 0 0 1 0 0 

106.4 1 0 1 1 1 1 0 0 1 1 0 

106.5 1 0 1 1 1 1 0 0 0 1 0 

106.6 1 0 1 1 1 1 0 0 0 1 1 

106.7 1 0 1 1 1 1 0 0 0 0 1 

106.8 1 0 1 1 0 1 0 0 0 0 1 

106.9 1 0 1 1 0 1 0 0 0 1 1 
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B1 
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B4 

 
 

C1 

 
 

C2 

 
 

C4 

107.0 1 0 1 1 0 1 0 0 0 1 0 

107.1 1 0 1 1 0 1 0 0 1 1 0 

107.2 1 0 1 1 0 1 0 0 1 0 0 

107.3 1 0 1 1 0 1 0 1 1 0 0 

107.4 1 0 1 1 0 1 0 1 1 1 0 

107.5 1 0 1 1 0 1 0 1 0 1 0 

107.6 1 0 1 1 0 1 0 1 0 1 1 

107.7 1 0 1 1 0 1 0 1 0 0 1 

107.8 1 0 1 1 0 1 1 1 0 0 1 

107.9 1 0 1 1 0 1 1 1 0 1 1 

108.0 1 0 1 1 0 1 1 1 0 1 0 

108.1 1 0 1 1 0 1 1 1 1 1 0 

108.2 1 0 1 1 0 1 1 1 1 0 0 

108.3 1 0 1 1 0 1 1 0 1 0 0 

108.4 1 0 1 1 0 1 1 0 1 1 0 

108.5 1 0 1 1 0 1 1 0 0 1 0 

108.6 1 0 1 1 0 1 1 0 0 1 1 

108.7 1 0 1 1 0 1 1 0 0 0 1 

108.8 1 0 1 1 0 0 1 0 0 0 1 

108.9 1 0 1 1 0 0 1 0 0 1 1 

109.0 1 0 1 1 0 0 1 0 0 1 0 

109.1 1 0 1 1 0 0 1 0 1 1 0 

109.2 1 0 1 1 0 0 1 0 1 0 0 

109.3 1 0 1 1 0 0 1 1 1 0 0 

109.4 1 0 1 1 0 0 1 1 1 1 0 

109.5 1 0 1 1 0 0 1 1 0 1 0 

109.6 1 0 1 1 0 0 1 1 0 1 1 

109.7 1 0 1 1 0 0 1 1 0 0 1 

109.8 1 0 1 1 0 0 0 1 0 0 1 

109.9 1 0 1 1 0 0 0 1 0 1 1 

110.0 1 0 1 1 0 0 0 1 0 1 0 

110.1 1 0 1 1 0 0 0 1 1 1 0 

110.2 1 0 1 1 0 0 0 1 1 0 0 

110.3 1 0 1 1 0 0 0 0 1 0 0 

110.4 1 0 1 1 0 0 0 0 1 1 0 

110.5 1 0 1 1 0 0 0 0 0 1 0 

110.6 1 0 1 1 0 0 0 0 0 1 1 

110.7 1 0 1 1 0 0 0 0 0 0 1 

110.8 1 0 0 1 0 0 0 0 0 0 1 

110.9 1 0 0 1 0 0 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

111.0 1 0 0 1 0 0 0 0 0 1 0 

111.1 1 0 0 1 0 0 0 0 1 1 0 

111.2 1 0 0 1 0 0 0 0 1 0 0 

111.3 1 0 0 1 0 0 0 1 1 0 0 

111.4 1 0 0 1 0 0 0 1 1 1 0 

111.5 1 0 0 1 0 0 0 1 0 1 0 

111.6 1 0 0 1 0 0 0 1 0 1 1 

111.7 1 0 0 1 0 0 0 1 0 0 1 

111.8 1 0 0 1 0 0 1 1 0 0 1 

111.9 1 0 0 1 0 0 1 1 0 1 1 

112.0 1 0 0 1 0 0 1 1 0 1 0 

112.1 1 0 0 1 0 0 1 1 1 1 0 

112.2 1 0 0 1 0 0 1 1 1 0 0 

112.3 1 0 0 1 0 0 1 0 1 0 0 

112.4 1 0 0 1 0 0 1 0 1 1 0 

112.5 1 0 0 1 0 0 1 0 0 1 0 

112.6 1 0 0 1 0 0 1 0 0 1 1 

112.7 1 0 0 1 0 0 1 0 0 0 1 

112.8 1 0 0 1 0 1 1 0 0 0 1 

112.9 1 0 0 1 0 1 1 0 0 1 1 

113.0 1 0 0 1 0 1 1 0 0 1 0 

113.1 1 0 0 1 0 1 1 0 1 1 0 

113.2 1 0 0 1 0 1 1 0 1 0 0 

113.3 1 0 0 1 0 1 1 1 1 0 0 

113.4 1 0 0 1 0 1 1 1 1 1 0 

113.5 1 0 0 1 0 1 1 1 0 1 0 

113.6 1 0 0 1 0 1 1 1 0 1 1 

113.7 1 0 0 1 0 1 1 1 0 0 1 

113.8 1 0 0 1 0 1 0 1 0 0 1 

113.9 1 0 0 1 0 1 0 1 0 1 1 

114.0 1 0 0 1 0 1 0 1 0 1 0 

114.1 1 0 0 1 0 1 0 1 1 1 0 

114.2 1 0 0 1 0 1 0 1 1 0 0 

114.3 1 0 0 1 0 1 0 0 1 0 0 

114.4 1 0 0 1 0 1 0 0 1 1 0 

114.5 1 0 0 1 0 1 0 0 0 1 0 

114.6 1 0 0 1 0 1 0 0 0 1 1 

114.7 1 0 0 1 0 1 0 0 0 0 1 

114.8 1 0 0 1 1 1 0 0 0 0 1 

114.9 1 0 0 1 1 1 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

115.0 1 0 0 1 1 1 0 0 0 1 0 

115.1 1 0 0 1 1 1 0 0 1 1 0 

115.2 1 0 0 1 1 1 0 0 1 0 0 

115.3 1 0 0 1 1 1 0 1 1 0 0 

115.4 1 0 0 1 1 1 0 1 1 1 0 

115.5 1 0 0 1 1 1 0 1 0 1 0 

115.6 1 0 0 1 1 1 0 1 0 1 1 

115.7 1 0 0 1 1 1 0 1 0 0 1 

115.8 1 0 0 1 1 1 1 1 0 0 1 

115.9 1 0 0 1 1 1 1 1 0 1 1 

116.0 1 0 0 1 1 1 1 1 0 1 0 

116.1 1 0 0 1 1 1 1 1 1 1 0 

116.2 1 0 0 1 1 1 1 1 1 0 0 

116.3 1 0 0 1 1 1 1 0 1 0 0 

116.4 1 0 0 1 1 1 1 0 1 1 0 

116.5 1 0 0 1 1 1 1 0 0 1 0 

116.6 1 0 0 1 1 1 1 0 0 1 1 

116.7 1 0 0 1 1 1 1 0 0 0 1 

116.8 1 0 0 1 1 0 1 0 0 0 1 

116.9 1 0 0 1 1 0 1 0 0 1 1 

117.0 1 0 0 1 1 0 1 0 0 1 0 

117.1 1 0 0 1 1 0 1 0 1 1 0 

117.2 1 0 0 1 1 0 1 0 1 0 0 

117.3 1 0 0 1 1 0 1 1 1 0 0 

117.4 1 0 0 1 1 0 1 1 1 1 0 

117.5 1 0 0 1 1 0 1 1 0 1 0 

117.6 1 0 0 1 1 0 1 1 0 1 1 

117.7 1 0 0 1 1 0 1 1 0 0 1 

117.8 1 0 0 1 1 0 0 1 0 0 1 

117.9 1 0 0 1 1 0 0 1 0 1 1 

118.0 1 0 0 1 1 0 0 1 0 1 0 

118.1 1 0 0 1 1 0 0 1 1 1 0 

118.2 1 0 0 1 1 0 0 1 1 0 0 

118.3 1 0 0 1 1 0 0 0 1 0 0 

118.4 1 0 0 1 1 0 0 0 1 1 0 

118.5 1 0 0 1 1 0 0 0 0 1 0 

118.6 1 0 0 1 1 0 0 0 0 1 1 

118.7 1 0 0 1 1 0 0 0 0 0 1 

118.8 1 0 0 0 1 0 0 0 0 0 1 

118.9 1 0 0 0 1 0 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

119.0 1 0 0 0 1 0 0 0 0 1 0 

119.1 1 0 0 0 1 0 0 0 1 1 0 

119.2 1 0 0 0 1 0 0 0 1 0 0 

119.3 1 0 0 0 1 0 0 1 1 0 0 

119.4 1 0 0 0 1 0 0 1 1 1 0 

119.5 1 0 0 0 1 0 0 1 0 1 0 

119.6 1 0 0 0 1 0 0 1 0 1 1 

119.7 1 0 0 0 1 0 0 1 0 0 1 

119.8 1 0 0 0 1 0 1 1 0 0 1 

119.9 1 0 0 0 1 0 1 1 0 1 1 

120.0 1 0 0 0 1 0 1 1 0 1 0 

120.1 1 0 0 0 1 0 1 1 1 1 0 

120.2 1 0 0 0 1 0 1 1 1 0 0 

120.3 1 0 0 0 1 0 1 0 1 0 0 

120.4 1 0 0 0 1 0 1 0 1 1 0 

120.5 1 0 0 0 1 0 1 0 0 1 0 

120.6 1 0 0 0 1 0 1 0 0 1 1 

120.7 1 0 0 0 1 0 1 0 0 0 1 

120.8 1 0 0 0 1 1 1 0 0 0 1 

120.9 1 0 0 0 1 1 1 0 0 1 1 

121.0 1 0 0 0 1 1 1 0 0 1 0 

121.1 1 0 0 0 1 1 1 0 1 1 0 

121.2 1 0 0 0 1 1 1 0 1 0 0 

121.3 1 0 0 0 1 1 1 1 1 0 0 

121.4 1 0 0 0 1 1 1 1 1 1 0 

121.5 1 0 0 0 1 1 1 1 0 1 0 

121.6 1 0 0 0 1 1 1 1 0 1 1 

121.7 1 0 0 0 1 1 1 1 0 0 1 

121.8 1 0 0 0 1 1 0 1 0 0 1 

121.9 1 0 0 0 1 1 0 1 0 1 1 

122.0 1 0 0 0 1 1 0 1 0 1 0 

122.1 1 0 0 0 1 1 0 1 1 1 0 

122.2 1 0 0 0 1 1 0 1 1 0 0 

122.3 1 0 0 0 1 1 0 0 1 0 0 

122.4 1 0 0 0 1 1 0 0 1 1 0 

122.5 1 0 0 0 1 1 0 0 0 1 0 

122.6 1 0 0 0 1 1 0 0 0 1 1 

122.7 1 0 0 0 1 1 0 0 0 0 1 

122.8 1 0 0 0 0 1 0 0 0 0 1 

122.9 1 0 0 0 0 1 0 0 0 1 1 
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 PULSE POSITION 

RANGE 
(Al t i tude in 
Thousands) 

 
 

D2 

D4 
and 
SPI 

 
 

A1 

 
 

A2 

 
 

A4 

 
 

B1 

 
 

B2 

 
 

B4 

 
 

C1 

 
 

C2 

 
 

C4 

123.0 1 0 0 0 0 1 0 0 0 1 0 

123.1 1 0 0 0 0 1 0 0 1 1 0 

123.2 1 0 0 0 0 1 0 0 1 0 0 

123.3 1 0 0 0 0 1 0 1 1 0 0 

123.4 1 0 0 0 0 1 0 1 1 1 0 

123.5 1 0 0 0 0 1 0 1 0 1 0 

123.6 1 0 0 0 0 1 0 1 0 1 1 

123.7 1 0 0 0 0 1 0 1 0 0 1 

123.8 1 0 0 0 0 1 1 1 0 0 1 

123.9 1 0 0 0 0 1 1 1 0 1 1 

124.0 1 0 0 0 0 1 1 1 0 1 0 

124.1 1 0 0 0 0 1 1 1 1 1 0 

124.2 1 0 0 0 0 1 1 1 1 0 0 

124.3 1 0 0 0 0 1 1 0 1 0 0 

124.4 1 0 0 0 0 1 1 0 1 1 0 

124.5 1 0 0 0 0 1 1 0 0 1 0 

124.6 1 0 0 0 0 1 1 0 0 1 1 

124.7 1 0 0 0 0 1 1 0 0 0 1 

124.8 1 0 0 0 0 0 1 0 0 0 1 

124.9 1 0 0 0 0 0 1 0 0 1 1 

125.0 1 0 0 0 0 0 1 0 0 1 0 

125.1 1 0 0 0 0 0 1 0 1 1 0 

125.2 1 0 0 0 0 0 1 0 1 0 0 

125.3 1 0 0 0 0 0 1 1 1 0 0 

125.4 1 0 0 0 0 0 1 1 1 1 0 

125.5 1 0 0 0 0 0 1 1 0 1 0 

125.6 1 0 0 0 0 0 1 1 0 1 1 

125.7 1 0 0 0 0 0 1 1 0 0 1 

125.8 1 0 0 0 0 0 0 1 0 0 1 

125.9 1 0 0 0 0 0 0 1 0 1 1 

126.0 1 0 0 0 0 0 0 1 0 1 0 

126.1 1 0 0 0 0 0 0 1 1 1 0 

126.2 1 0 0 0 0 0 0 1 1 0 0 

126.3 1 0 0 0 0 0 0 0 1 0 0 

126.4 1 0 0 0 0 0 0 0 1 1 0 

126.5 1 0 0 0 0 0 0 0 0 1 0 

126.6 1 0 0 0 0 0 0 0 0 1 1 

126.7 1 0 0 0 0 0 0 0 0 0 1 
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APPENDIX E - CONNECTOR PIN-OUT TABLES 

1.  Table of  User  I /O Connectors 

 

PIN NO. ASSIGNMENT INPUT/OUTPUT 

 J1 DABS 
 J2 TACAN 
 J3 EXT MEASUREMENT GATE 
 J4 RF LEVEL INPUT 
 J5 IFR BUS 
 J6 AUXILIARY 
 J7 INDICATOR 
 J8 INTERROGATOR 
 J9 R/NAV 
 J10 GEN 
 J11 XMTR 
 J12 PRIMARY POWER 
 J14 GPIB INTERFACE 
 J15 RF 
 J16 XMTR 
 J17 GEN 
 J18 SUPPRESSOR 
 J19 CAL MARKS 
 J20 SYNC 
 J21 DISCRIMINATOR 
 J22 EXTERNAL RF 
 J23 ANTENNA OPTION 

SMB 
SMB 
SMB 
SMB 

25 PIN,  TYPE D 
25 PIN,  TYPE D 
25 PIN,  TYPE D 
25 PIN,  TYPE D 

BNC 
BNC 
BNC 

EAC-301 
IEEE 

TYPE N 
BNC 
BNC 
BNC 
BNC 
BNC 
BNC 
BNC 
BNC 

INPUT 
INPUT 
INPUT 
INPUT 

INPUT/OUTPUT 
INPUT/OUTPUT 
INPUT/OUTPUT 
INPUT/OUTPUT 

OUTPUT 
OUTPUT 
OUTPUT 

INPUT 
INPUT/OUTPUT 
INPUT/OUTPUT 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

INPUT 
INPUT 
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2.  Pin-Out  Table for  IFR BUS Connector  (J5)  
 

PIN NO. ASSIGNMENT INPUT/OUTPUT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

GND 
A∅  
A1 

GND 
A2 
D7 
D6 
A3 

GND 
GND 
A4 
D5 

GND 
A5 
D4 

GND 
WRITE 

D3 
GND 

READ 
D2 

INTA 
INTR 

D1 
D∅  

 
OUTPUT 
OUTPUT 

 
OUTPUT 

INPUT/OUTPUT 
INPUT/OUTPUT 

OUTPUT 
 
 

OUTPUT 
INPUT/OUTPUT 

 
OUTPUT 

INPUT/OUTPUT 
 

OUTPUT 
INPUT/OUTPUT 

 
OUTPUT 

INPUT/OUTPUT 
OUTPUT 
OUTPUT 

INPUT/OUTPUT 
INPUT/OUTPUT 
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3.  Pin-Out  Table for  AUXILIARY Connector  (J6)  
 

PIN NO. ASSIGNMENT INPUT/OUTPUT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

GND 
A/A PRIORITY 
SERIAL DATA 
SERIAL SYNC 

EXTERNAL PULSE 
EXTERNAL SLS 

EXTERNAL PRIORITY 
PULSE 
20 MHz 

A/A INTERRS 
50% VIDEO 

N/C 
N/C 

SELF-INTERR 
GND 

SERIAL CLOCK 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
N/C 

 
INPUT 

INPUT/OUTPUT 
INPUT/OUTPUT 

INPUT 
INPUT 
INPUT 

OUTPUT 
OUTPUT 

INPUT 
OUTPUT 

 
 

INPUT/OUTPUT 
 

INPUT/OUTPUT 
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4.  Pin-Out  Table for  INDICATOR Connector  (J7)  
 

PIN NO. ASSIGNMENT INPUT/OUTPUT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

SERIAL DATA HI 
SERIAL DATA LO 
SERIAL CLOCK HI 
SERIAL CLOCK LO 

SERIAL SYNC HI 
SERIAL SYNC LO 

N/C 
ANALOG DISTANCE HI 
ANALOG DISTANCE LO 

RANGE RATE HI 
RANGE RATE LO 

CHASSIS GND 
N/C 
N/C 

WARNING FLAG 
CHASSIS GND 

5 V INSTR LIGHT DIM 
RETURN INSTR LIGHT 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

OUTPUT 
 

OUTPUT 
 

OUTPUT 
 
 

OUTPUT 
 

OUTPUT 
 
 
 
 

OUTPUT 
 

OUTPUT 
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5.  Pin-Out  Table for  INTERROGATOR Connector  (J8)  
 

PIN NO. ASSIGNMENT INPUT/OUTPUT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

TENS A 
TENS B 
UNITS A 
UNITS B 
UNITS C 
UNITS D 
UNITS E 

TENTHS A 
TENTHS B 
TENTHS C 
TENTHS D 
TENTHS E 

HUNDREDTHS C 
FREQUENCY COMMON 

N/C 
N/C 
N/C 

CHASSIS GND 
CHASSIS GND 

SERIAL DATA HI 
SERIAL DATA LO 
SERIAL CLOCK HI 
SERIAL CLOCK LO 

SERIAL SYNC HI 
SERIAL SYNC LO 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

 
 
 
 
 

INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
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APPENDIX F - BASELINE SETTING USING ATC-1400A XMTR  
DETECTED OUTPUT 

The detector  is non- l inear  be low 3 W and is o f fset  f rom zero by a vo l tage equiva lent  to  1.5 W  
(0 .2 W in  x10 mode)  at  the RF input .   When measur ing the 10%, 50% and 90% points using the 
XMTR output ,  i t  is  necessary to  of fset  the basel ine on the Osci l loscope by 50 mV when operat ing 
in to  a 50 Ω  load.   Use the Osci l loscope ground reference to  set  the t rue basel ine at  0  V.  
 

7502004

XMTR OUTPUT50 mV

0 V ACTUAL RF VOLTAGE

 

Typica l  XMTR Disp lay for  50 W Transmi t ter  
F igure 1 

 

7502005

XMTR OUTPUT100 mV

0 V ACTUAL RF VOLTAGE
 

Typica l  XMTR Disp lay for  500 W Transmi t ter  
F igure 2 

 

When operat ing in to  an open load,  the actual  basel ine is not  a t  0  V.   The actual  basel ine is  
100 mV below the ind icated basel ine.  
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APPENDIX G - 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 .   Any other  equipment  meet ing the speci f icat ions l is ted in  th is 
Appendix may be subst i tu ted in  p lace of  the recommended models.   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 

60 dB Pad HP8491A Opt ion 060 or  Equiva lent  

Frequency Counter  FLUKE 7220A or  Equiva lent  

Heterodyne Moni tor  N/A 

Modulat ion Meter  BOONTON 82AD or  Equiva lent  

Osci l loscope TEKTRONIX 5032B or  Equiva lent  

Power Meter  HP8991A or  Equiva lent  

Power Meter  Sensor  HP84815A or  Equiva lent  

S ignal  Generator  Aerof lex 2023B or  Equiva lent  

Spectrum Analyzer  Aerof lex 2399A or  Equiva lent  
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APPENDIX H - CONSTRUCTION OF HETERODYNE MONITOR 

The mater ia ls and ci rcu i t  schemat ic requi red to  const ruct  the Heterodyne Moni tor  used in  the 
Per formance Evaluat ion of  the ATC-1400A-2 are as fo l lows:  

CAUTION:  KEEP ALL LEADS TO COMPONENTS AS SHORT AS POSSIBLE TO REDUCE STRAY 
INDUCATANCE. 

 

QUANTITY DESCRIPTION 

1 SHIELDED ENCLOSURE 

2 BNC CONNECTOR (FEMALE) 

1 BNC CONNECTOR MALE) 

1 MIXER (MD113) 

2 INDUCTOR (0.15 µH) 

1 INDUCTOR (0.33 µH) 

2 CAPACITOR (68 pF)  

1 CAPACITOR (120 pF)  

1  RESISTOR (5%, 1/4 W, 150 Ω )  

 

 

MD113

RF OUT

68 pF120 pF68 pF

 XR

L

RF IN

LO IN

HETERODYNE MONITOR

0.15µH Hµ0.15 Hµ0.33

Ω150

7502006 

Heterodyne Moni tor  Ci rcu i t  Schemat ic 
F igure 1 
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APPENDIX I - ABBREVIATIONS 

A 

AM Ampl i tude Modulat ion 
ANSI Amer ican Nat ional  Standard  

Inst i tu te  
ARINC Aeronaut ica l  Research,  Inc.  
ARINC 572 Aeronaut ica l  Radio Inc  

Character ist ic NR 572-1  
"Mark 2 Ai r  Traf f ic  Contro l   
Transponder"  

ASCII  Amer ican Nat ional  Standard  
Code for  In format ion  
In terchange 

ATC Air  Traf f ic  Contro l  
ATCRBS Air  Traf f ic  Contro l  Radar   

Beacon System 
ATE Automat ic Test  Equipment  

B 

BCD Binary-Coded Data 

C 

CAL Cal ibrate 
CR ASCII  Carr iage Return 
cm Cent imeter  

D 

dB Decibel  
dBm Decibels re la t ive to  Mi l l iwat ts 
DABS Discrete Address Beacon  

System 
DBL Double 
DCL Device Clear ,  GPIB Standard 
DME Distance Measur ing Equipment  

F 

F1 Fi rst  Framing Pulse (XPDR) 
F2 Second Framing Pulse (XPDR) 
f t /sec Feet  per  second 
f t /sec2 Feet  per  second squared 
Fhi  Frequency High 
F lo Frequency Low 

G 

GET Group Execute Tr igger  
GPIB Genera l  Purpose In ter face Bus 
GTL Go To Local ,  GPIB Standard 

H 

Hz Hertz 

K 

kHz Ki loher tz 
KTS Knots 

L 

LLO Local  Lockout ,  GPIB Standard 
LF L ine feed 

M 

MHz Megaher tz 
MLA My L isten Address,  GPIB  

Standard 
MTA My Talk Address,  GPIB  

Standard 
MTL Min imum Threshold Level  

N 

ns Nanosecond 
NMi Naut ica l  mi le  

P 

P1 Fi rst  In ter rogat ion Pulse (DME) 
P2 Second In ter rogat ion Pulse  

(DME) 
pk Peak 
PP/S Pulse pai rs per  second 
PRF Pulse Repet i t ion Frequency 

R 

RF Radio Frequency 
RMS Root-Mean-Square 

S 

SLS Side Lobe Suppression 
SPI  Specia l  Posi t ion ID Pulse 

T 

TACAN  Tact ica l  A i r  Navigat ion 
TTL Transistor -Transistor  Logic 

U 

UNL Unl isten,  GPIB Standard 
UNT Unta lk,  GPIB Standard 
UUT Uni t  under  test  
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V 

V  Vol t  
VAC Vol ts Al ternat ing Current  
VOR Very High Frequency OMNI  

Di rect ional  Radio Range 
VSWR Vol tage Standing-Wave Rat io  

X 

XMTR Transmi t ter  
XPDR Transponder  
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APPENDIX J - EMC AND SAFETY COMPLIANCE 

1.  EMC 

The ATC-1400A-2 compl ies wi th  the fo l lowing EMC standards:  

 EN 55011,  Group 1,  Class B for  emissions 

 EN 50082-1:1992 for  immuni ty 

2.  Safety 

The ATC-1400A-2 compl ies wi th  the fo l lowing safety standards:  

 EN 61010-1:1993 

 UL 3111-1,  1st  Edi t ion 

 CSA C22.2,  No.  1010.1-92 
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INDEX
Abbrev ia t ions  App I ,  p  1  
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Connec tor  P in  Out  Tab les  
 User  I /O Connec tors  App E ,  p  1  
 IFR BUS Connec tor  (J5)  App E ,  p  2  
 AUXILIARY Connec tor  (J6)  App E ,  p  3  
 INDICATOR Connec tor  (J7)  App E ,  p  4  
 INTERROGATOR Connec tor  (J8)  App E ,  p  5  
Cons t ruc t ion o f  Heterodyne Moni tor  App H,  p  1  
Cont ro ls ,  Connec tors  and Ind icators  1-2-2 ,  p  1  
 ATC-1400A-2 Front  Panel  1-2-2 ,  p  3  
 ATC-1400A-2 Rear  Panel  1-2-2 ,  p  11 
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DME Mode Charac ter is t i cs  1-3-1 ,  p  2  
DME Tes t  Examples  1-2-4 ,  p  12 
 Ad jacent  Channel  Tes t  1-2-4 ,  p  17 
 Measur ing Accuracy  and Track ing 1-2-4 ,  p  18 
 Measur ing Acqu is i t ion  T ime 1-2-4 ,  p  19 
 Measur ing DME Transmi t ter   
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  Per formance 1-2-4 ,  p  20 
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