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Cable Statements:  

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

For  cont inued EMC compl iance,  a l l  external  cables must  be double sh ie lded.  
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SAFETY FIRST: TO ALL SERVICE PERSONNEL 
 

REFER ALL SERVICING OF UNIT TO QUALIFIED TECHNICAL PERSONNEL.  

WARNING: USING THIS EQUIPMENT IN A MANNER NOT SPECIFIED BY THE ACCOMPANYING 
DOCUMENTATION MAY IMPAIR THE SAFETY PROTECTION PROVIDED BY THE EQUIPMENT.  

CASE,  COVER OR PANEL REMOVAL 

Opening the Case Assembly  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  operate  th is  Tes t  Set  w i th  the Case Assembly  open.  

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 accompanying documents .   (This  symbol  refers  to spec i f ic  CAUTIONS 
represented on the uni t  and c lar i f ied in the text . )  

 AC OR DC TERMINAL:   Terminal  that  may supply  or be suppl ied wi th AC or DC vol tage.  

 DC TERMINAL:   Terminal  that  may supply  or be suppl ied wi th DC vol tage.  

 AC TERMINAL:   Terminal  that  may supply  or be suppl ied wi th AC or al ternat ing vol tage.  

 
DANGEROUS VOLTAGE:   Indicates elect r ical  shock hazard due to high vol tage levels .  

 

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  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 

Power  cords  mus t  not  be f rayed,  broken nor  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 .  

WARNING: THE 4000 USES A L ITHIUM ION BATTERY PACK.   THE FOLLOWING WARNINGS 
CONCERNING LITHIUM ION BATTERIES MUST BE HEEDED: 

• DO NOT RECHARGE OUTSIDE THE IFR 4000.  

• DO NOT CRUSH,  INCINERATE OR DISPOSE OF IN NORMAL WASTE.  

• DO NOT SHORT CIRCUIT OR FORCE DISCHARGE AS THIS MIGHT CAUSE THE BATTERY 
TO VENT,  OVERHEAT OR EXPLODE.  
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CAUTION:  INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH AS MOS FETS,  ESPECIALLY 
CMOS TYPES,  ARE SUSCEPTIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGES RECEIVED 
FROM IMPROPER HANDLING,  THE USE OF UNGROUNDED TOOLS AND IMPROPER STORAGE 
AND PACKAGING.   ANY MAINTENANCE TO THIS UNIT  MUST BE PERFORMED WITH THE 
FOLLOWING PRECAUTIONS:  

• BEFORE USE IN A  CIRCUIT,  KEEP ALL LEADS SHORTED TOGETHER EITHER BY THE 
USE OF VENDOR-SUPPLIED SHORTING SPRINGS OR BY INSERTING LEADS INTO A 
CONDUCTIVE MATERIAL.  

• WHEN REMOVING DEVICES FROM THEIR CONTAINERS,  GROUND THE HAND BEING 
USED WITH A CONDUCTIVE WRISTBAND.  

• TIPS OF SOLDERING IRONS AND/OR ANY TOOLS USED MUST BE GROUNDED.  

• DEVICES MUST NEVER BE INSERTED INTO NOR REMOVED FROM CIRCUITS WITH 
POWER ON.  

• PC BOARDS,  WHEN TAKEN OUT OF THE SET,  MUST BE LAID ON A GROUNDED 
CONDUCTIVE MAT OR STORED IN A  CONDUCTIVE STORAGE BAG.   REMOVE ANY 
BUILT- IN POWER SOURCE,  SUCH AS A BATTERY,  BEFORE LAYING PC BOARDS ON A 
CONDUCTIVE MAT OR STORING IN A  CONDUCTIVE BAG.  

• PC BOARDS,  IF  BEING SHIPPED TO THE FACTORY FOR REPAIR,  MUST BE PACKAGED 
IN A  CONDUCTIVE BAG AND PLACED IN A  WELL-CUSHIONED SHIPPING CONTAINER.  
 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD)
 

 

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 ENSURE COMPLIANCE WITH 
INSTRUCTIONS IN FAA CIRCULAR AC 170-6C,  DATED FEBRUARY 19,  1981.  
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INTRODUCTION 

This manual  conta ins the in format ion necessary to  test  and repai r  the IFR 4000.  

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  per form maintenance on th is equipment .  

Only qual i f ied personnel  should per form maintenance on th is equipment .  

ORGANIZATION 

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

CHAPTER 2 -  MAINTENANCE 

Sect ion 1 -  SERVICING (prevent ive maintenance)  

Sect ion 2 -  TROUBLESHOOTING ( theory of  operat ion,  t roubleshoot ing procedures,   
  ca l ibrat ion/ver i f icat ion,  assembly drawings)  

Sect ion 3 -  DISASSEMBLY/REASSEMBLY 

Sect ion 4 -  PARTS LIST 



     
MAINTENANCE MANUAL 
IFR 4000  

INTRODUCTION 
Page 2 

Aug 1/04 

 

THIS PAGE INTENTIONALLY LEFT BLANK.



     
MAINTENANCE MANUAL 
IFR 4000  

2-TABLE OF CONTENTS 
Page 1 

Aug 1/04 

CHAPTER TWO 

IFR 4000 NAV/COMM TEST SET 

MAINTENANCE MANUAL 

TABLE OF CONTENTS 

 

T i t le  Chapter /Sect ion/Subject  Page 

SECTION 1 -  SERVICING 2-1 

1.  Prevent ive Maintenance Procedures 2-1-1 1 
 A.  External  Cleaning 2-1-1 1 
 B.  In ternal  Cleaning 2-1-1 1 
 C.  V isual  Inspect ion 2-1-1 2 

 

SECTION 2 -  TROUBLESHOOTING 2-2 

1.  Theory of  Operat ion 2-2-1 1 
 A.  Power Supply Assy 2-2-1 1 
 B.  Mul t i -Funct ion PCB Assy 2-2-1 5 
 C.  Processor  PCB Assy 2-2-1 9 
 D.  RF Assy 2-2-1 11 

2.  Troubleshoot ing Procedures 2-2-2 1 
 A.  Guidel ines 2-2-2 1 
 B.  Precaut ions 2-2-3 2 

(1)  Safety  2-2-3 2 
(2)  ESD  2-2-3 2 
(3)  EMC and Safety Compl iance 2-2-3 2 

3.  Cal ibrat ion/Ver i f icat ion 2-2-3 1 
 A.  Genera l  2-2-3 1 

(1)  Cal ibrat ion/Ver i f icat ion Schedule 2-2-3 2 
(2)  Contro ls,  Connectors and Ind icators 2-2-3 2 
(3)  Test  Record 2-2-3 2 

 B.  Precaut ions 2-2-3 2 
 C.  Requi rements 2-2-3 2 

(1)  Per formance 2-2-3 2 
(2)  Test  Equipment  2-2-3 2 
(3)  Disassembly 2-2-3 2 
(4)  Envi ronment  2-2-3 2 

 D.  Ver i f icat ion 2-2-3 3 
(1)  Sel f  Test  2-2-3 3 
(2)  RF Accuracy 2-2-3 4 
(3)  RF Level  Accuracy (ANT Connector)  2-2-3 7 
(4)  RF Level  F latness (ANT Connector)  2-2-3 9 
(5)  RF Level  Accuracy (RF I /O Connector)  2-2-3 12 
(6)  RF Level  F latness (RF I /O Connector)  2-2-3 14 
(7)  Harmonic and Spur ious 2-2-3 17 
(8)  VSWR (RF I /O and SWR Connectors)  2-2-3 19 
(9)  Marker  Beacon 2-2-3 21 
(10)  VOR  2-2-3 22 
(11)  Local izer  2-2-3 25 
(12)  Gl ideslope 2-2-3 28 
(13)  ILS  2-2-3 30 
(14)  COMM VHF AM 2-2-3 33 



     
MAINTENANCE MANUAL 
IFR 4000  

2-TABLE OF CONTENTS 
Page 2 

Aug 1/04 

 

T i t le  Chapter /Sect ion/Subject  Page 

 D.  Ver i f icat ion (cont)  
(15)  COMM UHF 2-2-3 34 
(16)  Frequency Counter  2-2-3 35 
(17)  AM Meter  2-2-3 37 
(18)  FM Meter  2-2-3 39 
(19)  SWR Meter  2-2-3 41 
(20)  Power Meter  2-2-3 43 

 E.  Ver i f icat ion Data Sheet  2-2-3 44 
 F.  Cal ibrat ion 2-2-3 57 

(1)  Test  Setup 2-2-3 57 
(2)  Miscel laneous 2-2-3 59 
(3)  RF Ampl i tude Levels 2-2-3 61 
(4)  Modulat ion 2-2-3 63 

4.  Assembly Drawings 2-2-4 1 

 

SECTION 3 -  DISASSEMBLY/REASSEMBLY 2-3 

1.  Disassembly 2-3-1 1 
 A.  Genera l  2-3-1 1 
 B.  Pre l iminary Considerat ions 2-3-1 1 

(1)  Tools Requi red 2-3-1 1 
(2)  Disassembly Precaut ions 2-3-1 1 
(3)  ESD  2-3-1 2 
(4)  EMC and Safety Compl iance 2-3-1 2 

 C.  Procedures 2-3-1 3 
(1)  Bat tery 2-3-1 3 
(2)  Fuse  2-3-1 5 
(3)  Case Assy 2-3-1 7 
(4)  Power Supply PCB Assy 2-3-1 9 
(5)  RF Assy 2-3-1 10 
(6)  Processor  PCB Assy 2-3-1 12 
(7)  Mul t i -Funct ion PCB Assy 2-3-1 13 
(8)  Keypad PCB Assy 2-3-1 15 
(9)  LCD PCB Assy 2-3-1 16 

2.  Reassembly 2-3-2 1 
 A.  Genera l  2-3-2 1 
 B.  Pre l iminary Considerat ions 2-3-2 1 

(1)  Tools Requi red 2-3-2 1 
(2)  Reassembly Precaut ions 2-3-2 1 
(3)  ESD  2-3-2 1 
(4)  EMC and Safety Compl iance 2-3-2 1 

 C.  Procedures 2-3-2 2 
(1)  Bat tery 2-3-2 2 
(2)  Fuse  2-3-2 2 
(3)  Case Assy 2-3-2 2 
(4)  Power Supply PCB Assy 2-3-2 2 
(5)  RF Assy 2-3-2 2 
(6)  Processor  PCB Assy 2-3-2 2 
(7)  Mul t i -Funct ion PCB Assy 2-3-2 2 
(8)  Keypad PCB Assy 2-3-2 2 
(9)  LCD PCB Assy 2-3-2 2 

 

SECTION 4 -  PARTS LIST 2-4 



     
MAINTENANCE MANUAL 
IFR 4000  

2-LIST OF ILLUSTRATIONS/TABLES 
Page 1 

Aug 1/04 

 

LIST OF ILLUSTRATIONS 

 

T i t le  Chapter /Sect ion/Subject  Page 

Power Supply PCB Assy Block Diagram 2-2-1 3 
Mul t i -Funct ion PCB Assy Block Diagram 2-2-1 4 
Processor  PCB Assy Block Diagram 2-2-1 9 
RF Assy Block Diagram 2-2-1 15 
Troubleshoot ing Table 2-2-2 4 
Power Meter  Cal ibrat ion Setup 2-2-3 58 
Composi te  Assy 2-2-4 3 
Power Supply PCB Assy 2-2-4 5 
Chassis Assy 2-2-4 12 
Keypad PCB Assy 2-2-4 13 
Processor  PCB Assy 2-2-4 15 
Mul t i -Funct ion PCB Assy 2-2-4 25 
LCD Assy 2-2-4 37 
RF Assy 2-2-4 38 

 



     
MAINTENANCE MANUAL 
IFR 4000  

2-LIST OF ILLUSTRATIONS/TABLES 
Page 2 

Aug 1/04 

 

THIS PAGE INTENTIONALLY LEFT BLANK. 



     
MAINTENANCE MANUAL 
IFR 4000  

2-1-1 
Page 1 

Aug 1/04 

SECTION 1 - SERVICING 

1.  Prevent ive Maintenance Procedures 

Conta ins rout ine maintenance inst ruct ions for  c leaning and inspect ing the Test  Set .  

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

A.  External  Cleaning 

STEP PROCEDURE 

1.  Clean f ront  panel  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 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.  

B.  In ternal  Cleaning 
 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE
BY ELECTROSTATIC DISCHARGE (ESD)

 
 

CAUTION :  DO NOT MOVE COMPONENTS ON CIRCUIT BOARDS OR DISASSEMBLE 
CONNECTORS NEEDLESSLY TO AVOID POSSIBLE DAMAGE. 

CAUTION :  DO NOT OPEN COMPLEX INTERNAL MODULES FOR SOLE PURPOSE OF 
CLEANING AND INSPECTION. 

Remove dust  wi th  hand-contro l led dry a i r  je t  o f  15 psi  (1 .054 kg/cm2) and wipe in ternal  
chassis par ts and f rame wi th  sof t  l in t - f ree c lo th moistened wi th  isopropyl  a lcohol .  
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C.  V isual  Inspect ion 

STEP PROCEDURE 

1.  Inspect  Chassis for :  

 T ightness of  sub-assembl ies and chassis mounted connectors.  

 Corrosion or  damage to meta l  sur faces.  

2 .  Inspect  Capaci tors for :  

 Loose mount ing,  deformi t ies or  obvious physica l  damage.  

 Leakage or  corrosion around leads.  

3 .  Inspect  Connectors for :  

 Loose or  broken par ts,  cracked insu lat ion and bad contacts.  

4 .  Inspect  Ci rcu i t  Boards for :  

 Corrosion or  damage to connectors.  

 Damage to  mounted components includ ing crysta ls and ICs.  

 Freedom f rom fore ign mater ia l .  

5 .  Inspect  Resistors for :  

 Cracked,  broken,  charred or  b l istered bodies.  

 Loose or  corroded so lder ing connect ions.  

6 .  Inspect  Semiconductors for :  

 Cracked,  broken,  charred or  d isco lored bodies.  

 Correct  p lacement  and condi t ion of  seals around leads.  

7 .  Inspect  Wir ing for :  

 Broken or  loose ends and connect ions.  

 Proper  dress re la t ive to  other  chassis par ts.  

NOTE:  Ver i fy wrapped wi r ing is t ight .  
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SECTION 2 - TROUBLESHOOTING 

1.  Theory of  Operat ion 

A.  Power Supply PCB Assy 

The Power Supply PCB Assy is responsib le  for  supply ing power to  the in ternal  modules for  
operat ion and for  charg ing the in ternal  bat ter ies.   The Power Supply PCB Assy operates 
f rom external ly suppl ied DC power and provides simul taneous run and bat tery charge,  or  
bat tery charge only.   The bat tery charge t ime increases when in  the run and charge mode.   
The Power Supply Assy consists o f  a  DC-DC Converter ,  ON/OFF Contro l  c i rcu i t ry and the 
Bat tery Charger  c i rcu i t ry.   The external  DC input  is suppl ied f rom an External  DC Power 
Supply (suppl ied) .  

The in ternal  bat ter ies are removable/ rep laceable L i  Ion bat tery packs wi th  an in ternal  "gas-
gauge"  feature that  a l lows accurate determinat ion of  remain ing bat tery l i fe .   Maximum 
operat ing and storage temperature for  L i  Ion bat ter ies is -20°C to +60°C and the maximum 
charg ing temperature is 0°C to +45°C. 

The Power Supply PCB Assy conta ins a synchronous buck conver ter  to  conver t  the input  
vo l tage to  a f ixed output  vo l tage (+10 Vdc) .   The Power Supply PCB Assy a lso conta ins a 
low-pass f i l ter  to  reduce the amount  o f  in ternal  emissions.   The Input  Conver ter  Assembly is 
capable of  provid ing enough output  current  to  charge the bat tery at  fu l l  current  and run the 
Test  Set  a t  the same t ime,  as long as the input  vo l tage is wi th in  range.  

(1)  Bat tery Charger  

The bat tery charger  is a  boost  type conver ter .   Th is bat tery charger  moni tors the 
bat tery vo l tage and temperature to  determine i f  the bat tery is capable of  be ing 
recharged,  and i f  i t  is  safe to  at tempt  to  recharge the bat tery.   The bat tery must  be at  
least  a t  a  9.2 V leve l  and the temperature must  be between 0°  and 45°C before a 
charge cycle  in i t ia tes.  

(2)  Output  Ci rcu i t ry 

The output  conver ters are compr ised of  a  dual -phase synchronous buck conver ter  for  
developing +3.3 and +5 V outputs.   The conver ter  a lso has an auxi l iary output  that  is  
used to  generate +16 V f rom the +VS source (e i ther  the bat tery or  input  conver ter ) .   A 
separate buck/boost  conver ter  is used to  generate the -5 V output .   The pr imary 
conver ter  provides dual  phase contro l ,  as wel l  as gate dr ive for  the swi tch ing mosfets 
and over-current  protect ion.   The main conver ter  runs at  220 kHz,  whi le  the auxi l iary 
conver ter  runs at  1 .2 MHz.  

Both +3.3 and +5 V outputs are capable of  de l iver ing up to  3 A of  current  and the 16 V 
output  can del iver  up to  80 mA.  I f  any of  these three outputs exper ience a severe 
over-current ,  the supply turns OFF.  

The -5 V conver ter  is a  stand-a lone buck/boost  conver ter  that  runs at  approximate ly 
220 kHz and can del iver  up to  400 mA of  current  before star t ing to  fo ld  back.   I f  the 
supply exper iences a severe over-current  condi t ion,  the supply stays in  fo ld-back mode 
unt i l  the shor t  is  removed.  
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(3)  Source Select  Ci rcu i t ry 

The source se lect  c i rcu i t ry is designed to  be a low- loss swi tch that  se lects the 
appropr ia te source when the output  o f  the ON/OFF ci rcu i t ry is h igh.   The external  DC 
(+Vdc)  is se lected i f  present .   I f  external  DC is not  present ,  the bat tery (VBAT+) 
connects to  +VS.   I f  the Test  Set  is running on external  DC or  L ine Vol tage,  and that  
power source is removed,  the Test  Set  shuts OFF.  

The second funct ion of  the swi tch ing ci rcu i t ry is to  prevent  bat tery current  f rom f lowing 
in to the input  conver ter  sect ion when the Test  Set  is running on bat tery power.   A low 
vo l tage cutof f  is  a lso incorporated in to the ON/OFF ci rcu i t ry.  

(4)  Protect ion Ci rcu i t ry 

The protect ion c i rcu i t ry has four  basic funct ions re la ted to  the DC input .   The bat tery 
has in ternal  protect ion c i rcu i t ry.   The external  DC input  has a fuse,  an over-vo l tage 
crowbar  and reverse protect ion d iodes.   The fuse is the pr imary d isconnect  to  protect  
against  any of  the fau l t  condi t ions.   I f  the DC input  is too h igh (>32 V) ,  the over-
vo l tage crowbar  t r iggers and the SCR opens the fuse.   I f  the DC input  po lar i ty is 
incorrect ,  the input  c lamp d iodes forward b ias and open the fuse.   I f  the input  
conver ter  fa i ls  and the output  o f  the conver ter  is above 12 V,  the SCR t r iggers and 
opens the fuse.   I f  the DC input  vo l tage is too low,  the input  conver ter  is d isabled unt i l  
the input  vo l tage is wi th in  the a l lowable range.  
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  Power Supply PCB Assy Block Diagram 
  F igure 1 



     
MAINTENANCE MANUAL 
IFR 4000  

2-2-1 
Page 4 

Aug 1/04 

056M-03

FPGA

 I/F
LCD

USB

-5 V

POWER SUPPLY
CHARGE STATUS

+3.3 V +5 V +16 V

SER PROM

PROCESSOR BUS
 I/F
BUS

RS-232 SYSTEM PORT

USB PERIPHERIAL PORT

USB HOST PORT

CNTRST

BKLT

KEYPAD
     I/F

LCD

LCD BACKLIGHT

PIEZO

KEYPAD

CHARGE / POWER LEDS

+3.3 V +3.3 V

MKR MOD

10 MHz REF

MAIN MOD

RF CONTROL AND STATUS

LOC MOD

 

  Mul t i -Funct ion PCB Assy Block Diagram 
  F igure 2
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B.  Mul t i -Funct ion PCB Assy 

The Mul t i -Funct ion PCB Assy conta ins a l l  o f  the appl icat ion speci f ic  hardware for  the Test  
Set .   The ci rcu i t ry on the Mul t i -Funct ion PCB Assy provides for  leve l  and f requency contro l  
o f  the RF system, tone generat ion,  keypad in ter face and contro l  for  the LCD and backl ight .   
The Mul t i -Funct ion PCB Assy a lso conta ins the USB contro l ler  and the leve l  t ranslator  for  
the system RS-232 Connector .   The REMOTE Connector  provides for  sof tware upgrades and 
remote operat ion of  the Test  Set .  

(1)  Bus In ter face 

The Bus In ter face communicates wi th  the Processor  PCB Assy and consists o f  address 
l ines A0-A23,  data l ines D0-D31,  R/W, /Reset ,  CPU Clock,  DMA, T imer,  In ter rupt ,  I 2C 
bus and ch ip se lects.   The address,  data,  reset ,  c lock and ch ip se lects are buf fered.   
Most  o f  the DMA, t imer ,  in ter rupt  and I2C type signals are not .   The data bus buf fer  
enable and d i rect ion is contro l led v ia  the CPLD on the Processor  PCB Assy.  

(2)  FPGA 

The version reg ister  is a  16-b i t  device that  conta ins the version for  the FPGA F/W.  
The status reg ister  is an 16-b i t  read-only device conta ined wi th in  the FPGA.  The 
contro l  reg ister  is a  16-b i t  wr i te-only device conta ined wi th in  the FPGA.  

The FPGA on the Mul t i -Funct ion PCB Assy suppor ts severa l  types of  programming 
methods,  S lave Ser ia l ,  Master  Ser ia l ,  S lave Para l le l  and Boundary Scan mode.   In  
Master  Ser ia l ,  a  loca l  ser ia l  PROM provides the conf igurat ion data.   In  S lave Para l le l  
mode,  the Processor  PCB Assy provides the conf igurat ion data 

Keypad 

The keypad register  provides the current  sta tus of  the keypad.   I f  a  key is pressed,  the 
corresponding row/co lumn l ines are dr iven h igh.   Mul t ip le  keys can be pressed and are 
represented as an OR condi t ion on the data inputs.  

Speaker 

The Mul t i -Funct ion PCB Assy conta ins a speaker  that  is  used for  audib le  keypad 
“ch i rps, ”  RF input  over load warn ings,  autopi lo t  posi t ion updates,  e tc.   The speaker  is 
dr iven by the FPGA wi th  a 3.3 V,  4  kHz square wave signal .   The 4 kHz square wave 
signal  is  enabled by wr i t ing a 16-b i t  va lue to  the Speaker  Pulse Generator  Register .   
Set t ing b i t  15 ( the MSB) h igh enables the speaker  cont inuously.   The reg ister  can be 
wr i t ten to  at  any t ime.   Wr i t ing a larger  va lue to  the reg ister  whi le  the tone is in  
process extends the tone.   Wr i t ing a smal ler  va lue to  the reg ister  terminates the tone 
sooner .  

LCD Backl ight  /  Contrast  Control  

The LCD backl ight  and contrast  are contro l led by a DAC.  Output  11 is used for  
cont rast  ad justment  and output  12 is used for  backl ight  ad justment .   The DAC is a  
ser ia l  device and is loaded wi th  a 16-b i t  data word wi th  ser ia l  bus AG1.  
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(3)  Frequency Counter  

The Frequency counter  measures the f requency of  the detected 100 to  400 MHz RF 
carr ier  and is a  genera l  purpose counter  v ia  the AUX Connector .   The RF carr ier  is  run 
through a l imi ter  and then a prescaler  in  the RF Assy.   The pre-scaled output  is run to  
the Mul t i -Funct ion PCB Assy.   The f requency counter  consists o f  a  24-b i t  durat ion 
counter  and a 32-b i t  f requency counter .   The durat ion counter  runs at  1  MHz and is 
used to  gate the measurement  window for  the f requency counter .   The durat ion counter  
requi res two wr i tes by the processor  to  program the durat ion counter .   The lower   
16-b i ts are located on data l ines D31-D16 at  address 40022000.   The upper  8-b i ts are 
located on data l ines D23-D16 at  address 40022002.   The va lue wr i t ten to  the counter  
is ca lcu la ted as n-1,  where n is the number of  1  MHz cycles in  the durat ion.   Zero (0)  
is an inva l id  va lue and is not  used.   For  a  durat ion of  200 ms,  the va lue 30D3Fh is 
wr i t ten to  the 24-b i t  counter .   D3Fh is wr i t ten to  the lower  address and 3h is wr i t ten to  
the upper  address.   B i t  D18 in  the contro l  reg ister  contro ls the operat ion of  the 
f requency counter .   When Bi t  D18 is set  to  1,  the f requency counter  is he ld in  reset .   
When Bi t  D18 is set  low,  the f requency counter  runs cont inuously.  

When a measurement  has been completed and new data is avai lab le ,  the 
FCTR_READY signal  (B i t  D21)  in  the status reg ister  is set  h igh.   B i t  D21 remains h igh 
unt i l  the data has been read.   The data remains va l id  f rom when the signal  goes h igh 
unt i l  the end of  the next  gate t ime,  a t  that  po int ,  the reg isters are updated wi th  the 
new data.   Th is requi res that  the data be read pr ior  to  the next  va lue get t ing wr i t ten to  
the hold ing reg isters.  

The counter  data is read at  address locat ions 40022004 and 40022006h.   The lower  
16-b i ts are conta ined at  address locat ion 40022004h and the upper  16-b i ts are 
conta ined in  address locat ion 40022006h.   S ince the f requency counter  input  s ignal  is  
used to  terminate the gate window,  a va lue of  one (1)  must  be subtracted f rom the 
va lue read.  

At  defaul t ,  the f requency counter  is set  to  count  for  a  200 ms window and the prescaler  
is set  to  d iv ide the incoming signal  by 100.   Th is setup l imi ts the incoming signal  f rom 
the RF Assy to  a maximum of  4  MHz.  

(4)  RF Contro l  and Status 

The RF contro l  c i rcu i t ry consists of  sta tus inputs,  a  ser ia l  bus contro l  reg ister ,  two 
data reg isters,  a  star t  reg ister  and a la tch pulse reg ister .   The four  status inputs f rom 
the RF are read in  the FPGA status reg ister .   A state change in  any one of  the four  
inputs ( low to  h igh or  h igh to  low) generates an in ter rupt .   The RF ser ia l  bus contro l  
reg ister  is used to  se lect  which device gets loaded,  the b i t  order ing for  the ser ia l  
t ransmission of  data,  posi t ive or  negat ive c locking of  the data,  16 or  24-b i t  word length 
and manual  contro l  for  the M-Bus SCL and SDA l ines.   The star t  reg ister  causes the 
ser ia l  data to  begin t ransmi t t ing.  

Data Register  #1 (address locat ion 40023000h)  conta ins the ser ia l  data for  the 16-b i t  
word and a lso the lower  16 b i ts o f  the 24-b i t  word.   Data Register  #2 (address locat ion 
40023002h)  conta ins the ser ia l  data of  the upper  byte of  the 24-b i t  word.   Data 
Register  #2 is located on data l ines D23-D16.   The two reg isters can be wr i t ten in  any 
order .   The star t  reg ister  (address locat ion 40023006h)  is used to  in i t ia te  the ser ia l  
data output  sequence.   Data wr i t ten to  the star t  reg ister  is re t ransmi t ted.  
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(5)  Audio Generator  

The audio generat ion sect ion of  the Mul t -Funct ion PCB Assy consists o f  three tone 
generators.  

AF Gen #1 

AF Gen #1 synthesizer  is fo l lowed by a 20 kHz LPF and a pai r  o f  a t tenuator  DACs for  
set t ing the modulat ion leve l .   AF Gen #1 is used for  30 Hz var iab le in  VOR mode,   
90 Hz in  LOC and G/S mode and one of  the tone pai rs in  SELCAL mode.   The two 
at tenuators are for  LOC modulat ion leve l  in  dual  mode and Main Path modulat ion leve l .   
The at tenuator  DACs are 16 b i t  mul t ip l iers,  fo l lowed by one channel  o f  the OFFSET 
DAC to remove the DC of fset  o f f  the Audio s ignal .   The data va lue wr i t ten to  the of fset  
channel  o f  the OFFSET DAC is the same value wr i t ten to  the modulat ion at tenuator ,  
except  sh i f ted r ight  8  p laces.   Data is wr i t ten to  the of fset  channel  every t ime the 
modulat ion leve l  or  DDM is changed.   For  the Local izer  channel ,  a  data va lue of   
65535 = 100% modulat ion.   For  the Main Path,  a  data va lue of  40960 is equiva lent  to  
50% modulat ion (5/4 of  the desi red mod percent  *  65535)  due to  at tenuat ion by the 
Master  Mod Contro l .  

AF Gen #1 ser ia l  cont ro l  is  shared wi th  AF Gen #3,  as wel l  as a l l  o f  the modulat ion 
leve l  a t tenuators.   AF Gen #1 a lso shares AF1CLK (MCLK) (983.04 kHz) wi th  AF Gen 
#3 for  a l l  output  tones.  

AF Gen #2 

AF Gen #2 synthesizer  is ident ica l  to  AF Gen #1 except  AF Gen #2 has i ts own MCLK 
signal  (AF2_CLK) and ser ia l  bus.   Funct ional ly AF Gen #2 is used for  150 Hz in  LOC or  
G/S,  9960 for  VOR and the second tone in  SELCAL mode.   The separate c lock and 
ser ia l  bus is for  VOR mode,  wi th  the 30 Hz reference tone FM modulated on the 9960 
audio tone.   The lower  14 b i ts o f  the f requency word to  AF Gen #2 at  set  a t  a  3 kHz 
rate in  VOR mode to  generate the 30 Hz FM signal .  

AF Gen #3 

AF Gen #3 synthesizer  is fo l lowed by a f ixed 20 kHz Low-Pass F i l ter ,  a  12 b i t  
a t tenuator  DAC for  main path modulat ion and a f ixed leve l  output  for  Marker  Beacon in  
Tr i -Mode operat ion.   The at tenuated output  is  routed to  a swi tch contro l led by the 
AF3SW bi t  in  the contro l  reg ister  to  se lect  whether  the tone is appl ied to  the Main Path 
modulat ion or  to  the Local izer  path modulat ion.  

Master Mod Control  

The Main Path modulat ion has an addi t ional  12 b i t  a t tenuator  in- l ine that  changes the 
combined modulat ion percentage of  the summed tones.   The ca l ibrated posi t ion for  the 
Master  Mod contro l  is  the 80% level .   The Master  Mod at tenuator  is fo l lowed by 
another  o f fset  channel  that  is  programmed to be the same va lue as the Master  Mod 
at tenuator  sh i f ted 4 b i ts to  the r ight .  

Audio Synthesizer 

The audio synthesizers have two f requency reg isters,  two phase reg isters and a 
contro l  reg ister  for  se lect ion of  the f requency reg ister ,  phase reg ister  and output  
opt ions.   The phase reg isters are set  to  zero to  show the DAC output .   The reset  s ignal  
(a  b i t  in  the contro l  reg ister )  is  used in  a l l  o f  the NAV modes to  contro l  the phase 
re la t ionship between AF Gen #1 and #2.  
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LOC and G/S Operat ion 

For Local izer  (LOC) and Gl ideslope (G/S)  operat ion,  AF Gen #1 is set  to  90 Hz and AF 
Gen #2 is set  to  150 Hz.   The modulat ion at tenuator  DAC’s and corresponding of fset  
DAC’s are set ,  the bear ing counter  is set  and both reset  s ignals are removed 
simul taneously.  

VOR Operat ion 

In  VOR mode,  AF Gen #1 uses the 983.04 kHz clock and AF Gen #2 uses the 24.576 
MHz clock to  reduce the quant izat ion error  due to  the output  DAC of  the DDS.  AF Gen 
#2 is programmed to 9960 Hz output  f requency wi th  0 phase of fset  and AF Gen #1 is 
programmed to 30 Hz output  f requency wi th  0 phase of fset .   The FM modulat ion,  on 
top of  the 9960 Hz,  is generated by a 16 b i t ,  101 ent ry tab le in  RAM in the FPGA.  The 
ent r ies in  the tab le are output  a t  a  3 kHz rate to  modi fy the output  f requency of  the 
DDS to generate the 30 Hz FM reference signal  for  the VOR signal ing format .  

Bearing/Phase Shif t  Counter 

The bear ing/phase sh i f t  c i rcu i t ry puts both AF Gen #1 and AF Gen #2 in  reset  mode,  
programmed for  a  par t icu lar  f requency,  then re leases both AF Gen #1 and AF Gen #2 
f rom reset  a t  a  f ixed in terva l  to  set  the phase re la t ionships of  the two audio s ignals.   
Once AF Gen #1 and AF Gen #2 are re leased f rom reset ,  the re la t ive phase remains 
the same.   The t iming re la t ionship between the two reset  s ignals is cont ro l led by the 
bear ing/phase sh i f t  counter .   The bear ing counter  is used for  VOR, ILS and GS modes.   
The bear ing counter  de lays the star t  o f  AF Gen #2 to  cause a phase sh i f t  between the 
30 Hz Reference and the 30 Hz Var iab le s ignal  that  corresponds to  a par t icu lar  
bear ing set t ing.   The counter  is programmable in  0 to  3600,  that  corresponds to  a 
heading f rom 0 to  360 degrees in  0.1 degree steps.   For  VOR mode,  a  set t ing of  1800 
is equal  to  0  degrees TO heading,  and a set t ing of  0000 is equal  to  0  degrees FROM 
heading.   For  ILS and G/S mode,  the Bear ing counter  de lays the star t  o f  the 150 Hz 
signal  in  re la t ionship to  the 90 Hz signal .   In  th is mode,  1  degree (bear ing counter  
set t ing of  10)  causes a 5 degree delay in  the output  o f  the 150 Hz signal  (5  degrees at  
150 Hz) .   Adjustments are in  5  degree actual  increments up to  a maximum of  120 
actual  degrees (bear ing counter  set t ing of  240) .   Disp lay ind icate actual  degrees of  
phase sh i f t .  

(6)  I2C Bus 

The I2C bus is a  two-wi re b i -d i rect ional  ser ia l  bus that  is used to  communicate wi th  
severa l  assembl ies in  the 4000.   A l l  assembl ies are connected in  para l le l  to  the c lock 
and data l ines,  fo l lowing a master /s lave type protocol .  

(7)  USB 

The Mul t i -Funct ion PCB Assy conta ins a Universa l  Ser ia l  Bus host  and device 
contro l ler ,  per forming both host  and per iphera l  funct ions,  to  communicate wi th  an 
external  PC for  remote contro l  or  sof tware downloads.  

The USB contro l ler  is  a  16-b i t  device wi th  two address l ines.   The address inputs are 
used for  se lect ing command or  data for  the HC or  DC registers.   The USB two in ter rupt  
outputs,  one for  the host  and one for  the device,  are connected to  the in ter rupt  
reg ister  in  the FPGA. 

(8)  RS-232 

The Mul t i -Funct ion PCB Assy conta ins an RS-232 leve l  t ranslator .   The leve l  t ranslator  
is a  +3.3 V device for  per forming the TTL to  RS-232 leve l  t ranslat ion.   The leve l  
t ranslator  has dr iver  d isable and shutdown contro l  p ins for  low power modes.  
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C.  Processor  PCB Assy 

The Processor  PCB Assy conta ins the processor ,  FLASH, NVRAM, Ser ia l  Por ts and an 
in ter face bus for  contro l l ing the Test  Set .  
 

056M-02

RESET

CPLD

OSC

CPLD JTAG PROG

RS-232 DEBUG

BDM

32 MB (2 MB X 16)

16 MB (1 MB X 16)

8 MB (512 kB X 16)
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I/F

BUS

CPU

FLASH

DATA BUS I/F

+3.3V+3.3V

 

Processor  PCB Assy Block Diagram 
Figure 3 

 

(1)  CPU 

The microprocessor  used conta ins a DRAM contro l ler ,  DMA contro l ler ,  in ter rupt  
contro l ler ,  t imers,  para l le l  and ser ia l  in ter faces and on-ch ip debug suppor t .   The 
microprocessor  conta ins 4 kB of  cache and 8 kB of  on-ch ip SRAM.  The microprocessor  
runs at  a  maximum clock speed of  40 MHz.   The Processor  PCB Assy conta ins a 
36.864 MHz osci l la tor ,  d iv ided by two wi th in  the CPLD, and then provided to  the CPU. 

(2)  External  Memory (FLASH) 

The Processor  PCB Assy memory arrangement  is 256k x 16,  512k x 16,  1M x 16 or   
2M x 16.  

Dur ing reset ,  the external  in ter rupts are sampled to  def ine the por t  s ize and wai t -sta te 
generat ion for  ch ip se lect  CS0 (FLASH).   The in ter rupts are st rapped for  a  16-b i t  por t  
wi th  15 wai t  sta tes to  a l low the star t  program execut ion f rom the FLASH. 
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(3)  External  Memory (NVRAM) 

There is 256k x32 of  NVRAM on the CPU board.  I t  is  accessib le  as bytes,  words and 
long words (32 b i t ) .  The NVRAM is bat tery backed up by a bat tery located on the Mul t i -
Funct ion board.  The power and ch ip se lect  for  the NVRAM is contro l led by Uxx.  This 
device moni tors the +3.3 V supply vo l tage and wi l l  swi tch over  to  bat tery power and 
d isable the SRAM chip enable when the supply vo l tage drops to  2.55 to  2.70 V.  Uxx 
a lso provides a bat tery sta tus output .  Th is s ignal  wi l l  go low when the bat tery vo l tage 
is be low 2.5 V.  I t  is  checked at  power up.  This input  is read via  the status reg ister  in  
the CPLD. 

(4)  Reset  Ci rcu i t  

The Processor  PCB Assy conta ins a vo l tage supervisory reset  c i rcu i t .   The vo l tage 
supervisory device (U5)  provides a reset  pu lse at  power-up and dur ing “brown-out”  
condi t ions.   I f  the +3.3 V drops below 2.55 to  2.70 V,  the reset  goes low unt i l  the 
vo l tage returns to  normal .   A reset  is generated whi le  the reset  input  is he ld low.  

(5)  CPLD 

The CPLD contro ls ch ip se lect  generat ion and buf fer  cont ro l  for  devices on the 
Processor  PCB Assy and Mul t i -Funct ion PCB Assy.   The CPLD a lso conta ins a sta tus 
reg ister ,  F/W version register ,  c lock d iv ider  and a FPGA programming por t  for  the 
FPGA on the Mul t i -Funct ion PCB Assy.  

The version reg ister  is an 8-b i t  device that  conta ins the version for  the CPLD F/W.  
The status reg ister  is an 8-b i t  device that  provides the H/W conf igurat ion,  user  
def inable jumpers and the NVRAM bat tery status.  

The FPGA on the Mul t i -Funct ion PCB Assy suppor ts Slave Ser ia l ,  Master  Ser ia l ,  S lave 
Para l le l  and Boundary Scan mode.   In  Master  Ser ia l ,  a  loca l  ( loca l  to  the Mul t i -
Funct ion PCB Assy)  ser ia l  PROM provides the conf igurat ion data.   In  Slave Para l le l  
mode,  the Processor  PCB Assy provides the conf igurat ion data.   Conf igurat ion 
resistors on the Mul t i -Funct ion PCB Assy provide for  se lect ing one of  the two 
programming methods.   I f  the Mul t i -Funct ion PCB Assy is st rapped for  Master  Ser ia l  
mode,  the Processor  PCB Assy is not  responsib le  for  the FPGA conf igurat ion,  but  can 
moni tor  the sta tus.   I f  the Mul t i -Funct ion PCB Assy is st rapped for  S lave Para l le l  
Mode,  the Processor  PCB Assy loads the conf igurat ion data.   There is a  FPGA Contro l  
Register ,  Status Register  and Conf igurat ion Data por t  for  conf igur ing the FPGA.  The 
FPGA Conf igurat ion Data por t  accepts data and provides conf igurat ion data to  the 
FPGA. 

(6)  Ser ia l  Por ts 

The Processor  PCB Assy has two RS-232 por ts.   Both por ts provide RX,  TX,  RTS and 
CTS capabi l i ty .   COMM Port  1  is avai lab le as the system por t  and can be accessed via  
the RS-232 Connector .   COMM Port  2  is accessed via  the TEST Connector .   Both 
COMM Port  s ignals are at  a  3.3 V leve l .  

(7)  Bus In ter face 

The Bus In ter face communicates wi th  the Mul t i -Funct ion PCB Assy and consists o f  
address l ines A0-A23,  data l ines D0-D31,  R/W, /Reset ,  CPU Clock,  DMA, T imer,  
In ter rupt ,  I 2C bus,  and ch ip se lects.   The address,  data,  reset ,  c lock and ch ip se lects 
are buf fered.   The data bus buf fer  enable and d i rect ion is cont ro l led v ia  the CPLD. 
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D.  RF Assy 

The RF Assy consists o f  the RF Contro l ler  PCB Assy and the RF Conver ter  PCB Assy 
enclosed in  a  b lock.   The RF Assy receives power and contro l  v ia  the Mul t i -Funct ion PCB 
Assy.  

The RF Converter  PCB Assy conta ins the RF terminat ion for  the d i rect  connect  por t  (RF I /O 
Connector) ,  the power ampl i f ier ,  ANT (Antenna)  Connector  and the VSWR br idge to  suppor t  
the SWR Connector ,  as wel l  as the f requency t ranslat ion c i rcu i t ry and step at tenuator .   The 
RF Contro l ler  PCB Assy in ter faces d i rect ly wi th  the Mul t i -Funct ion PCB Assy to  contro l  the 
RF hardware.   The RF Contro l ler  PCB Assy a lso conta ins the RF synthesizers and the 
modulat ion dr iver  c i rcu i t ry.  

The RF Assy generates the modulated RF output  s ignals that  are used to  test  the UUT.   The 
conver ter  a lso down-conver ts the received signal ,  demodulates the FM and provides a 
f requency counter  for  the incoming signal .  

A 40 MHz TCXO wi th  1 ppm stabi l i ty  provides the reference signal  for  the RF Assy as wel l  
as the Mul t i -Funct ion PCB Assy.   The 40 MHz reference provides the c lock s ignal  for  the 
Di rect  Dig i ta l  Synthesizer  (DDS).   The DDS generates a nominal  10.7 MHz signal  that  
provides the Phase Lock Loop (PLL)  re ference in  the IF synthesizer .   Using the DDS as the 
PLL reference,  very f ine f requency steps can be achieved whi le  keeping the d iv is ion rat io  
(N)  of  the PLL low,  which keeps the phase noise of  the synthesizer  low.   The ser ia l  data 
bus f rom the Mul t i -Funct ion PCB Assy contro ls both the DDS and the PLL.  

The IF synthesizer  PLL provides a 450.1 to  450.6 MHz IF for  the generate funct ion and the 
LO used for  the f ina l  down-conversion when the system is set  to  receive.   The IF s ignal  is  
passed through an at tenuator ,  ampl i f ier  and low-pass f i l ter  to  provide iso la t ion and to  
remove spur ious s ignals and harmonics.   The signal  is  then steered to  the AM modulator  
c i rcu i t  by the RF swi tch.  

The AM modulator  (a  PI  conf igurat ion PIN d iode at tenuator)  provides the AM modulat ion 
and the f ine increment  output  leve l  ad justment  and output  leve l ing funct ions.   The leve l  
cont ro l  inputs as ser ia l  data to  a DAC, whi le  the baseband AM is provided by the audio 
c i rcu i t  on the Mul t i -Funct ion PCB Assy;  these signals are summed wi th  the leve l ing detector  
output  to  contro l  the AM modulator .  

The modulated IF s ignal  is  ampl i f ied and passed through a bandpass f i l ter  v ia  another  RF 
swi tch to  a mixer .   The 450 MHz IF is mixed wi th  a 525 to  850 MHz LO to set  the output  
f requency of  75 to  400 MHz.   The LO signal  is  generated in  the LO PLL synthesizer  which is 
contro led v ia  the ser ia l  bus f rom the Mul t i -Funct ion PCB Assy.   The 40 MHz TCXO is 
d iv ided by 4 to  provide a 10 MHz reference to  the PLL,  which generates a 525 to  850 MHz 
output  in  0 .5 MHz steps.   The PLL output  is f i l tered and ampl i f ied to  insure suf f ic ient  leve l  
to  dr ive the mixer  and provide iso la t ion between the mixer  and the synthesizer .  

The down-conver ted output  o f  the mixer  passes through a Low Pass F i l ter  to  reduce the 
leve l  o f  the LO and harmonic s ignals.   The signal  is  input  to  the ampl i f ier  v ia  a RF swi tch.   
The ampl i f ier  provides approximate ly 25 dB of  ga in.   Par t  o f  the s ignal  is  tapped of f  to  the 
leve l ing detector  wi th  the detected signal  fed back to  the AM modulator  to  leve l  the output  
o f  the ampl i f ier  to  approximate ly +10 dBm.  The detected signal  is  input  to  the analog to  
d ig i ta l  conver ter  (A/D)  for  BIT test ing and to  moni tor  the AM modulat ion.  

The ampl i f ied s ignal  is  input  to  an RF swi tch,  where the s ignal  is  used as the source for  the 
SWR br idge or  sent  to  the at tenuators to  set  the output  s ignal  power.   The SWR Br idge 
receives an unmodulated CW signal  f rom the RF conver ter .   Using a 50 Ω  cable,  the UUT is 
connected to  the SWR Connector  and the ref lected power is detected thorough the log amp.   
I t  is  necessary to  ca l ibrate the zero return loss by connect ing a shor t  and an open at  the 
end of  the cable connected to  the UUT.   From these measurement  the SWR of  the UUT can 
be ca lcu lated by the sof tware.  
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The at tenuator  c i rcu i t ry is broken down in to three sect ions:  a  s ing le b inary weighted 31 dB 
at tenuator  provid ing 1 dB steps and two at tenuators wi th  the contro l  l ines t ied together  so 
that  each at tenuator  provides 30 dB of  a t tenuat ion.   The signal  passes through two 
couplers.   The f i rst  coupler  is for  the f requency counter  in  rece ive mode and the second 
coupler  is used to  sum the Local izer  s ignal  in  dual  mode.  

When the Test  Set  is set  for  dual  mode operat ion (Local izer  and Gl ideslope) ,  there is a  
separate PLL synthesizer  that  is  powered ON to provide the Local izer  s ignal .   Th is 
Local izer  s ignal  is  coupled in  wi th  the at tenuator  output  supply ing the Gl ideslope signal  
f rom the normal  s ignal  generat ion path.  

The Local izer  PLL ci rcu i t  is  s imi lar  to  the LO synthesizer  wi th  a f requency range of  107 to  
118 MHz in  50 kHz steps.   The signal  is  AM modulated by a separate modulator ,  which is 
contro l led by the Mul t i -Funct ion PCB Assy.   The Local izer  s ignal  is  not  leve led nor  does the 
Local izer  s ignal  go through the at tenuator .   The output  leve l  is  not  user  set tab le a l though 
smal l  ad justments are made using the modulator  for  ca l ibrat ion.  

The output  o f  the second coupler  can be swi tched to  e i ther  use or  bypass the power 
ampl i f ier .   The ampl i f ier  provides approximate ly 30 dB of  ga in and is capable of   
+16 dBm plus suf f ic ient  headroom to suppor t  100% AM.  When the power ampl i f ier  is  
bypassed,  DC power is removed to  conserve bat tery power.  

Fo l lowing the swi tchable ampl i f ier ,  an one pole 4 posi t ion RF swi tch se lects the RF I /O 
Connector  or  the ANT Connector .   When the RFI /O Connector  is se lected,  the s ignal  is  
routed through a 20 dB h igh power at tenuator  to  the RFI /O Connector .   When the ANT 
Connector  is se lected,  the s ignal  path depends on the Test  Set  mode of  operat ion.   I f  the 
Test  Set  is in  s ing le or  dual  mode,  the s ignal  is  routed to  another  RF swi tch and then 
through the st ra ight - through path of  a  d i rect ional  coupler  to  the ANT Connector .  

When the Test  Set  is set  in  Tr i -Mode operat ion,   a  separate osci l la tor  generates the  
75 MHz carr ier  for  the Marker  Beacon.   The Marker  Beacon signal  is  AM modulated by a 
separate modulator ,  which is contro l led by the Mul t i -Funct ion PCB Assy.   The Marker  
Beacon signal  is  routed to  the ANT Connector  through the RF swi tch and the st ra ight -
through path of  the coupler .   The Gl ideslope and Local izer  s ignals are input  to  the coupled 
por t  o f  the d i rect ional  coupler  f rom the 4 posi t ion RF swi tch.  

When the Test  Set  is in  rece ive mode,  s ignals may be input  to  the RFI /O Connector  or  the 
ANT Connector .  

Connected to  the ANT Connector  is the antenna protect  c i rcu i t .   Th is c i rcu i t  protects the 
Test  Set  f rom damage i f  a  h igh power s ignal  is  inadver tent ly input  to  the ANT Connector .   I f  
the s ignal  leve l  input  to  the ANT Connector  is too h igh,  PIN d iodes shor t  the input  to  
ground.   Addi t ional ly a  s ignal  is  sent  to  the sof tware v ia  the Mul t i -Funct ion PCB Assy to  
a ler t  the operator  that  an over load condi t ion exists.   Under  normal  operat ing condi t ions,  a  
s ignal  input  to  the ANT Connector  passes through the protect ion c i rcu i t ry,  through the 
d i rect ional  coupler  and RF swi tch to  the s ing le po le four  posi t ion RF swi tch.  

When the RF I /O Connector  is se lected,  the s ignal  is  routed through a 20 dB h igh power 
at tenuator .   Th is at tenuator  a l lows the RF I /O Connector  to  accept  s ignal  leve ls up to  30 W 
di rect ly in to  the Test  Set .   A temperture sensor  mounted next  to  the at tenuator  is moni tored 
by sof tware.   I f  the temperture r ise is too great ,  the operator  is a ler ted.   Fo l lowing the 
at tenuator  a  resist ive sp l i t ter  feeds par t  o f  the received signal  to  the power detect  c i rcu i t .   
The power detect  c i rcu i t  is  a  d iode detector  used to  measure the input  power for  the power 
meter  funct ion.   The other  por t  o f  the resist ive sp l i t ter  feeds the signal  to  the s ing le po le 
four-posi t ion swi tch.   From th is po int  on both the ANT Connector  and RF I /O Connector  
share a common path.  
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The received signal  bypasses the power amp through the RF swi tches,  through the LOC 
coupler  to  the coupler  that  feeds the f requency counter .   Par t  o f  the received signal  is  
coupled of f  to  provide the input  for  the f requency counter  c i rcu i t ry.   A log amp ch ip acts as 
a l imi ter ,  provid ing the input   to  a  PLL ch ip  that  is used as a prescaler  for  the f requency 
counter .   The PLL ch ip provides a programmable prescaler ,  wi th  the output  sent  to  the 
FPGA on the Mul t i -Funct ion PCB Assy.   In  addi t ion,  the v ideo output  o f  the log amp is feed 
to  an analog to  d ig i ta l  conver ter  that  is  used as a sof tware contro l led threshold.  

The receive s ignal  passes through the at tenuators,  which can be used as par t  o f  a  coarse 
AGC ( i f  needed) .   The signal  bypasses the generate amp and is input  to  the mixer  v ia  the 
low-pass f i l ter .   The signal  is  mixed wi th  the LO to produce a 450 MHz IF.   The bandpass 
f i l ter  f i l ters out  unwanted mixer  products.   The RF swi tch steers the s ignal  to  the mixer  
sect ion of  the IF receiver  ch ip.   The LO for  the mixer  is provided by the DDS/PLL 
synthesizer ,  that  is  tuned to  approximate ly 450 MHz,  to  g ive a 455 kHz IF.   The 455 kHz IF 
is f i l tered and input  to  the Log amp sect ion of  the IF receiver  ch ip.   The Log amp provides a 
l imi ted IF s ignal ,  used for  FM demodulat ion,  and a detected video output  used for  
threshold ing.  
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2.  Troubleshoot ing Procedures 

A.  Guidel ines 

Troubleshoot ing is d iv ided in to a Symptom Index and a Troubleshoot ing Table.  

The Troubleshoot ing Table l is ts common mal funct ions which may occur  dur ing operat ion of  
Test  Set .   Per form tests/ inspect ions and correct ive act ions in  order  l is ted.  

NOTE:  Th is manual  cannot  l is t  a l l  mal funct ions that  may occur ,  nor  a l l  tests or  inspect ions 
and correct ive act ions.  

NOTE:  I f  a  mal funct ion is not  l is ted or  is not  corrected by l is ted correct ive act ions,  the 
t roubleshoot ing technique ( the formulat ion of  a  log ica l  approach in  locat ing the 
source of  t rouble)  is le f t  to  the technic ian ’s d iscret ion.  

Fol lowing is a  l is t  o f  a ids to  be used when t roubleshoot ing the Test  Set :  

 The Test  Set  has a bui l t - in  Sel f  Test  to  assist  the technic ian in  t roubleshoot ing.  

 Many problems on Test  Sets in  service are caused by corrosion.   Somet imes removing 
and reseat ing an af fected cable or  c i rcu i t  card corrects the mal funct ion.   Cleaning 
connector  and/or  swi tch contacts wi th  a lcohol  repai rs many types of  d ig i ta l  and analog 
ci rcu i t  mal funct ions.  

 The fo l lowing inspect ion procedures are used to  locate obvious mal funct ions wi th  the 
Test  Set :  

 Inspect  a l l  external  sur faces of  the Test  Set  for  physica l  damage,  breakage,  loose or  
d i r ty contacts and missing components.  

CAUTION:  DO NOT DISCONNECT OR REMOVE ANY BOARD ASSEMBLIES IN THE 
TEST SET UNLESS THE UNIT IS REMOVED FROM ANY AC POWER 
SOURCES.  SOME ASSEMBLIES CONTAIN DEVICES THAT CAN BE 
DAMAGED IF THE ASSEMBLY IS REMOVED WHEN POWER IS ON.  
SEVERAL COMPONENTS, INCLUDING MOS DEVICES, CAN BE 
DAMAGED BY ELECTROSTATIC DISCHARGE.  USE CONDUCTIVE 
FOAM AND GROUNDING STRAPS WHEN SERVICING IS REQUIRED 
AROUND SENSITIVE COMPONENTS.  USE CARE WHEN UNPLUGGING 
ICS FROM HIGH-GRIP SOCKETS. 

 Inspect  pr in ted ci rcu i t  board sur faces for  d isco lorat ion,  cracks,  breaks and warp ing 
and pr in ted ci rcu i t  board conductors for  breaks,  cracks.  cuts,  erosion or  looseness.  

 Inspect  a l l  assembl ies for  burnt  or  loose components.  

 Inspect  a l l  chassis-mounted components for  looseness,  breakage,  loose contacts or  
conductors.  

 Inspect  Test  Set  for  d isconnected,  broken,  cut ,  loose or  f rayed cables or  wi res.  
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B.  Precaut ions 

(1)  Safety 

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

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

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

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

WARNING: HEED ALL WARNINGS AND CAUTIONS CONCERNING MAXIMUM 
VOLTAGES AND POWER INPUTS. 

(2)  ESD 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD)
 

CAUTION:  THE POWER SUPPLY ASSY, MULTI-FUNCTION PCB ASSY, RF ASSY 
AND PROCESSOR PCB ASSY CONTAIN PARTS SENSITIVE TO 
DAMAGE BY ELECTROSTATIC DISCHARGE (ESD).   ALL PERSONNEL 
PERFORMING TROUBLESHOOTING PROCEDURES SHOULD HAVE 
KNOWLEDGE OF ACCEPTED ESD PRACTICES AND/OR BE ESD 
CERTIFIED. 

(3)  EMC and Safety Compl iance 

Al l  assembl ies,  cables,  connectors,  p last ic fasteners,  gaskets,  f ingerstock and 
miscel laneous hardware wi th in  the Test  Set  are conf igured to  sat isfy the safety and 
EMC compl iance standards.  

CAUTION:  UPON COMPLETION OF ANY MAINTENANCE ACTION; ALL ASSEMBLIES, 
CABLES, CONNECTORS, PLASTIC FASTENERS, GASKETS, 
FINGERSTOCK AND MISCELLANEOUS HARDWARE MUST BE 
CONFIGURED AS INSTALLED AT THE FACTORY. 
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SYMPTOM INDEX 

SYMPTOM DESCRIPTION PAGE 

1 External  DC Power Supply fa i lure 4 

2 POWER Indicator  does not  l ight  4  

3 CHARGE Indicator  does not  l ight  4  

4  Blows Fuses 4 

5 Bat tery does not  charge 4 

6 Disp lay is b lank or  abnormal i ty exists in  Disp lay 4 

7 Keys Inoperable 4 

8 Sel f  Test  Fai lure 5 

9 SWR Connector  Fai lure 6 

10 AUX I /O Connector  Fai lure 6 

11 DC POWER Connector  Fai lure 6 

12 RF I /O Connector  Fai lure 6 

13 ANTENNA Connector  Fai lure 6 

14 REMOTE Connector  Fai lure 6 

15 MODE Select  Key Fai lure 6 

16 POWER Key Fai lure 6 

17 Mul t i -Funct ion Sof t  Keys Fai lure 6 

18 RF LVL Fie ld  Select  Key Fai lure 6 

19 FREQ Fie ld  Select  Key Fai lure 6 

20 TONE Fie ld  Select  Key Fai lure 7 

21 M MOD Fie ld  Select  Key Fai lure 7 

22 SETUP Key Fai lure 7 

23 G/S DDM UP Key Fai lure 7 

24 LOC DDM LEFT Key Fai lure 7 

25 G/S DDM DOWN Key Fai lure 7 

26 LOC DDM RIGHT Key Fai lure 7 

27 BACKLIGHT Key Fai lure 7 

28 CONTRAST Key Fai lure 7 

29 DECREMENT/SELECT Data Key Fai lure 7 

30 Ver i f icat ion Fai lure 7 
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TROUBLESHOOTING TABLE 

NOTE:  The Troubleshoot ing Table l is ts common mal funct ions found dur ing normal  operat ion or  
maintenance of  the Test  Set  or  components.   The tests or  inspect ions and correct ive 
act ions should be per formed in  the order  l is ted.   Fa i lure to  do so may resul t  in  
t roubleshoot ing recommendat ions that  rep lace working assembl ies.  

 

MALFUNCTION 
 TEST OR INSPECTION 
  CORRECTIVE ACTION 

1 External  DC Power Supply fai lure  

  Step 1.  Connect  External  DC Power Supply to  a ver i f iab le AC Power Source.  

  Step 2.  Connect  DMM to External  DC Power Supply output .  

  Step 3.  Ver i fy +18 Vdc (±1 Vdc)  

   �  I f  incorrect ,  probable source of  fa i lure is the External  DC Power 
Supply.  

2 POWER Indicator does not l ight  

   Probable sources of  fa i lure are the c i rcu i t  between Power Supply PCB 
Assy and the LCD Assy and a shor t  on the Mul t i -Funct ion PCB Assy or  the 
RF Assy.  

3 CHARGE Indicator does not l ight  

   Probable sources of  fa i lure are the Bat tery,  Power Supply PCB Assy and 
the LCD Assy.  

4 Blows Fuse 

   Probable source of  fa i lure is the Power Supply PCB Assy .  

5 Battery does not  charge 

   Probable source of  fa i lure is the Bat tery.  

6 Display is  blank or abnormali ty exists in Display 

   Probable sources of  fa i lure are the Power Supply PCB Assy,  Mul t i -
Funct ion PCB Assy,  LCD Assy and the in terconnect ing cables.  

7 Keys Inoperable 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  
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MALFUNCTION 
 TEST OR INSPECTION 
  CORRECTIVE ACTION 

8 Self  Test  Fai lure 

  1.   RAM Test  fa i ls  

   Probable source of  fa i lure is the Processor  PCB Assy.  

  2.   Flash  fa i ls  

   Probable source of  fa i lure is the Processor  PCB Assy.  

  3.   CPLD  fa i ls  

   Probable source of  fa i lure is the Processor  PCB Assy.  

  4.   NVRAM  fa i ls  

   Probable source of  fa i lure is the Processor  PCB Assy.  

  5.   FPGA  fa i ls  

   Probable source of  fa i lure is the Mul t i -Funct ion PCB Assy.  

  6.   USB  fa i ls  

   Probable source of  fa i lure is the Mul t i -Funct ion PCB Assy.  

  7.   Keypad  fa i ls  

   Probable sources of  fa i lure are the Mul t i -Funct ion PCB Assy,  Keypad PCB 
Assy and the in terconnect ing cables.  

  8.   LCD  fa i ls  

   Probable sources of  fa i lure are the Mul t i -Funct ion PCB Assy,  LCD PCB 
Assy and the in terconnect ing cables.  

  9.   Battery  fa i ls  

   Probable source of  fa i lure is the Bat tery.  

  10.   Lock Detect  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

  11.   Level  Detect  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

  12.   SWR  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

  13.   Frequency Counter  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

  14.   Local izer  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

  15.   Marker  fa i ls  

   Probable source of  fa i lure is the RF Assy.  
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MALFUNCTION 
 TEST OR INSPECTION 
  CORRECTIVE ACTION  

8 Self  Test  Fai lure (cont)  

  16.   Power Detector  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

  17.   Antenna Protect ion  fa i ls  

   Probable source of  fa i lure is the RF Assy.  

9 SWR Connector Fai lure 

   Probable source of  fa i lure is the RF Assy.  

10 AUX I /O Connector Fai lure 

   Probable source of  fa i lure is the RF Assy.  

11 DC POWER Connector Fai lure 

   Probable sources of  fa i lure are the Power Supply PCB Assy and the 
in terconnect ing cables.  

12 RF I /O Connector Fai lure 

   Probable source of  fa i lure is the RF Assy.  

13 ANTENNA Connector Fai lure 

   Probable source of  fa i lure is the RF Assy.  

14 REMOTE Connector Fai lure 

   Probable sources of  fa i lure are the Mul t i -Funct ion PCB Assy and the 
in terconnect ing cables.  

15 MODE Select  Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

16 POWER Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

17 Mult i -Function Soft  Keys Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

18 RF LVL Field Select  Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

19 FREQ Field Select  Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  
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MALFUNCTION 
 TEST OR INSPECTION 
  CORRECTIVE ACTION  

20 TONE Field Select  Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

21 M MOD Field Select  Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

22 SETUP Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

23 G/S DDM UP Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

24 LOC DDM LEFT Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

25 G/S DDM DOWN Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

26 LOC DDM RIGHT Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

27 BACKLIGHT Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

28 CONTRAST Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

29 DECREMENT/SELECT Data Key Fai lure 

   Probable sources of  fa i lure are the Keypad PCB Assy,  Mul t i -Funct ion PCB 
Assy and the in terconnect ing cables.  

30 Veri f icat ion Fai lure 

  Step 1.  Per form Cal ibrat ion (para 2-2-3F) .  

  Step 2.  I f  Cal ibrat ion does not  c lear  fa i lure,  probable sources of  fa i lure are the 
Mul t i -Funct ion PCB Assy and the RF Assy.  
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3.  Cal ibrat ion/Ver i f icat ion 

A.  Genera l  

 

VERIFICATION PROCEDURE PAGE 

Sel f  Test - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3  
RF Accuracy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4  
RF Level  Accuracy (ANT Connector) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  7  
RF Level  F la tness (ANT Connector) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9  
RF Level  Accuracy (RF I /O Connector) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  12 
RF Level  F la tness (RF I /O Connector) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  14 
Harmonic and Spur ious -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  17 
VSWR (RF I /O and SWR Connectors) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  19 
Marker  Beacon --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  21 
VOR -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  22 
Local izer - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25 
Gl ideslope --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  28 
ILS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  30 
COMM VHF AM --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  33 
COMM UHF --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  34 
Frequency Counter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  35 
AM Meter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  37 
FM Meter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  39 
SWR Meter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  41 
Power Meter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  43 

 

 

CALIBRATION PROCEDURE PAGE 

Test  Setup -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  57 
Miscel laneous -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  59 
RF Ampl i tude Levels -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  61 
Modulat ion -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  63 
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(1)  Cal ibrat ion/Ver i f icat ion Schedule 

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

 Fa i lure to  Meet  Speci f icat ions 

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

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

 Module/Assembly Replacement  

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

 Annual  Cal ibrat ion/Ver i f icat ion 

Aerof lex recommends an annual  Cal ibrat ion/Ver i f icat ion on the Test  Set  to  mainta in  
proper  test ing standards.  

(2)  Contro ls,  Connectors and Ind icators 

Refer  to  Appendix E for  locat ion of  the Test  Set  Contro ls,  Connectors and Ind icators.  

(3)  Test  Record 

Ver i f icat ion Data Sheets are provided for  record ing the resul ts obta ined whi le  
per forming the Ver i f icat ion Procedures.  

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

B.  Precaut ions 

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

C.  Requi rements 

(1)  Per formance 

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

(2)  Test  Equipment  

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

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

(3)  Disassembly 

No d isassembly is requi red to  per form the Cal ibrat ion and Ver i f icat ion Procedures.  

(4)  Envi ronment  

For  best  resu l ts,  envi ronmenta l  condi t ions should be ident ica l  to  the condi t ions at  the 
normal  operat ing locat ion.  



     
MAINTENANCE MANUAL 
IFR 4000  

2-2-3 
Page 3 

Aug 1/04 

D.  Ver i f icat ion 

(1)  Sel f  Test  

TEST EQUIPMENT:  None 

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

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

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

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

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

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

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

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

Instrument  warming up 
P lease wai t  xx secs 

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

7 .  Ver i fy a l l  tests pass.  
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(2)  RF Accuracy 

TEST EQUIPMENT:   Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Conf igure the Modulat ion Analyzer  as an RF Counter .  

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

4.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

PORT  ANT  
GEN FREQ  PRESET  

5 .  Press the MODE Select  Key unt i l  the VOR Mode Screen.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF  

7 .  Ver i fy 108.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

8 .  Press the MODE Select  Key unt i l  the LOCALIZER Mode Screen.  

9 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.100 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF  

10.  Ver i fy 108.1 MHz (±1 ppm) on the Modulat ion Analyzer .  

11.  Press the MODE Select  Key unt i l  the GLIDESLOPE Mode Screen.  

12.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  334.700 MHz  
RF LVL  -20.0 dBm  

13.  Ver i fy 334.7 MHz (±1 ppm) on the Modulat ion Analyzer .  

14.  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen.  

15.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF  
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STEP PROCEDURE 

16.  Ver i fy 75.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

17.  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

18.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  118.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF  

19.  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

20.  Ver i fy 118.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

21.  Set  the FREQ Fie ld to  137.000 MHz .  

22.  Ver i fy 137.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

23.  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

24.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  225.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF  

25.  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

26.  Ver i fy 225.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

27.  Set  the FREQ Fie ld to  312.000 MHz .  

28.  Ver i fy 312.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

29.  Set  the FREQ Fie ld to  400.000 MHz .  

30.  Ver i fy 400.0 MHz (±1 ppm) on the Modulat ion Analyzer .  

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

32.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

PORT  ANT  
GEN FREQ  VAR  

33.  Press the MODE Select  Key unt i l  the SELCAL Mode Screen is d isp layed.  

34.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  118.001 MHz  
RF LVL  -20.0 dBm  

35.  Ver i fy 118.001 MHz (±1 ppm) on the Modulat ion Analyzer .  

36.  Set  the FREQ Fie ld to  118.002 MHz .  

37.  Ver i fy 118.002 MHz (±1 ppm) on the Modulat ion Analyzer .  
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STEP PROCEDURE 

38.  Set  the FREQ Fie ld to  118.003 MHz .  

39.  Ver i fy 118.003 MHz (±1 ppm) on the Modulat ion Analyzer .  

40.  Set  the FREQ Fie ld to  118.004 MHz .  

41.  Ver i fy 118.004 MHz (±1 ppm) on the Modulat ion Analyzer .  

42.  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  
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(3)  RF Level  Accuracy (ANT Connector)  

TEST EQUIPMENT:   Power Meter  
  Power Sensor  
  Measur ing Receiver  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Power Sensor  to  the Power Meter  (POWER REF Connector)  and 
zero Power Meter .  

2 .  Disconnect  the Power Sensor  f rom the Power Meter  (POWER REF Connector)  
and connect  the Power Sensor  to  the ANT Connector .  

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

4.  Set  the PORT Fie ld  to  ANT .  

5 .  Press the MODE Select  Key unt i l  the VOR Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  -30.0 dBm  
MOD TONE  OFF 
M MOD  0%  

7 .  Ver i fy -30 dBm (±3 dB) on the Power Meter .  

8 .  Set  the FREQ Fie ld to  108.100 MHz .  

9 .  Ver i fy -30 dBm (±3 dB) on the Power Meter .  

10.  Press the MODE Select  Key unt i l  the GLIDESLOPE Mode Screen is d isp layed.  

11.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  334.700 MHz  
RF LVL  -30.0 dBm 
M MOD  0%  

12.  Ver i fy -30 dBm (±3 dB) on the Power Meter .  

13.  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen is 
d isp layed.  

14.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  -30.0 dBm  
MOD TONE  OFF 
M MOD  0%  

15.  Ver i fy -30 dBm (±3 dB) on the Power Meter .  
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STEP PROCEDURE 

16.  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

17.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  400.000 MHz  
RF LVL  -30.0 dBm  
MOD TONE  OFF 
M MOD  0%  

18.  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

19.  Ver i fy -30 dBm (±3 dB) on the Power Meter .  

20.  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

21.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  137.000 MHz  
RF LVL  -30.0 dBm  
MOD TONE  OFF 
M MOD  0%  

22.  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

23.  Ver i fy -30 dBm (±3 dB) on the Power Meter .  

24.  Set  the FREQ Fie ld to  118.000 MHz .  

25.  Set  the RF LVL Fie ld  to  the fo l lowing set t ings and ver i fy leve ls on the Power 
Meter :  

 

RF LVL LEVEL 

-57 dBm -57 dBm (±3 dB) 

-47 dBm -47 dBm (±3 dB) 

-37 dBm -37 dBm (±3 dB) 

-27 dBm -27 dBm (±3 dB) 

-17 dBm -17 dBm (±3 dB) 

-7 dBm -7 dBm (±3 dB) 

+3 dBm +3 dBm (±3 dB) 

+13 dBm +13 dBm (±3 dB) 

 

26.  Set  the RF LVL Fie ld  to  -67 dBm .  

27.  Disconnect  the Power Sensor  f rom the ANT Connector  and connect  the 
Measur ing Receiver  to  the ANT Connector .  

28.  Load Cal ibrat ion Factors for  118.000 MHz on the Measur ing Receiver .  

29.  Ver i fy -67 dBm (±3 dB) on the Measur ing Receiver .  

30.  Disconnect  the Measur ing Receiver  f rom the ANT Connector .  
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(4)  RF Level  F latness (ANT Connector)  

TEST EQUIPMENT:   Power Meter  
  Power Sensor  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Power Sensor  to  the Power Meter  (POWER REF Connector)  and 
zero Power Meter .  

2 .  Disconnect  the Power Sensor  f rom the Power Meter  (POWER REF Connector)  
and connect  the Power Sensor  to  the ANT Connector .  

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

4.  Set  the PORT Fie ld  to  ANT .  

5 .  Press the MODE Select  Key unt i l  the VOR Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  +10.0 dBm  
MOD TONE  OFF 
M MOD  0%  

7 .  Set  the Power Meter  to  108.000 MHz.  

8.  Record +10 dBm level  on the Power Meter .  

9 .  Set  the RF LVL Fie ld  to  -10 dBm .  

10.  Record -10 dBm level  on the Power Meter .  

11.  Set  the FREQ Fie ld to  110.150 MHz .  

12.  Set  the Power Meter  to  110.150 MHz.  

13.  Set  the RF LVL Fie ld  to  +10 dBm .  

14.  Record +10 dBm level  on the Power Meter .  

15.  Set  the RF LVL Fie ld  to  -10 dBm .  

16.  Record -10 dBm level  on the Power Meter .  

17.  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen is 
d isp layed.  

18.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  +10.0 dBm  
MOD TONE  OFF 
M MOD  0%  

19.  Set  the Power Meter  to  75.000 MHz.  

20.  Record +10 dBm level  on the Power Meter .  
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STEP PROCEDURE 

21.  Set  the RF LVL Fie ld  to  -10 dBm .  

22.  Record -10 dBm level  on the Power Meter .  

23.  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

24.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  118.000 MHz  
RF LVL  +10.0 dBm  
MOD TONE  OFF 
M MOD  0%  

25.  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

26.  Set  the Power Meter  to  118.000 MHz.  

27.  Record +10 dBm level  on the Power Meter .  

28.  Set  the RF LVL Fie ld  to  -10 dBm .  

29.  Record -10 dBm level  on the Power Meter .  

30.  Set  the FREQ Fie ld to  137.000 MHz .  

31.  Set  the Power Meter  to  137.000 MHz.  

32.  Set  the RF LVL Fie ld  to  +10 dBm .  

33.  Record +10 dBm level  on the Power Meter .  

34.  Set  the RF LVL Fie ld  to  -10 dBm .  

35.  Record -10 dBm level  on the Power Meter .  

36.  Set  the FREQ Fie ld to  156.000 MHz .  

37.  Set  the Power Meter  to  156.000 MHz.  

38.  Set  the RF LVL Fie ld  to  +10 dBm .  

39.  Record +10 dBm level  on the Power Meter .  

40.  Set  the RF LVL Fie ld  to  -10 dBm .  

41.  Record -10 dBm level  on the Power Meter .  

42.  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

43.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  225.000 MHz  
RF LVL  +10.0 dBm  
MOD TONE  OFF 
M MOD  0%  

44.  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

45.  Set  the Power Meter  to  225.000 MHz.  

46.  Record +10 dBm level  on the Power Meter .  
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STEP PROCEDURE 

47.  Set  the RF LVL Fie ld  to  -10 dBm .  

48.  Record -10 dBm level  on the Power Meter .  

49.  Set  the FREQ Fie ld to  312.000 MHz .  

50.  Set  the Power Meter  to  312.000 MHz.  

51.  Set  the RF LVL Fie ld  to  +10 dBm .  

52.  Record +10 dBm level  on the Power Meter .  

53.  Set  the RF LVL Fie ld  to  -10 dBm .  

54.  Record -10 dBm level  on the Power Meter .  

55.  Set  the FREQ Fie ld to  334.700 MHz .  

56.  Set  the Power Meter  to  334.700 MHz.  

57.  Set  the RF LVL Fie ld  to  +10 dBm .  

58.  Record +10 dBm level  on the Power Meter .  

59.  Set  the RF LVL Fie ld  to  -10 dBm .  

60.  Record -10 dBm level  on the Power Meter .  

61.  Set  the FREQ Fie ld to  400.000 MHz .  

62.  Set  the Power Meter  to  400.000 MHz.  

63.  Set  the RF LVL Fie ld  to  +10 dBm .  

64.  Record +10 dBm level  on the Power Meter .  

65.  Set  the RF LVL Fie ld  to  -10 dBm .  

66.  Record -10 dBm level  on the Power Meter .  

67.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 8,  14,  20,  27,  33,  
39,  46,  52,  58 and 64)  is ≤1 dB.  

68.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 10,  16,  22,  29,  35,  
41,  48,  54,  60 and 66)  is ≤1 dB.  

69.  Disconnect  the Power Sensor  f rom the ANT Connector .  
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(5)  RF Level  Accuracy (RF I /O Connector)  

TEST EQUIPMENT:   Power Meter  
  Power Sensor  
  Measur ing Receiver  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Power Sensor  to  the Power Meter  (POWER REF Connector)  and 
zero Power Meter .  

2 .  Disconnect  the Power Sensor  f rom the Power Meter  (POWER REF Connector)  
and connect  the Power Sensor  to  the RF I /O Connector .  

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

4.  Set  the PORT Fie ld  to  RF I /O .  

5 .  Press the MODE Select  Key unt i l  the VOR Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  -40.0 dBm  
MOD TONE  OFF 
M MOD  0%  

7 .  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

8 .  Set  the FREQ Fie ld to  108.100 MHz .  

9 .  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

10.  Press the MODE Select  Key unt i l  the GLIDESLOPE Mode Screen is d isp layed.  

11.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  334.700 MHz  
RF LVL  -40.0 dBm 
M MOD  0%  

12.  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

13.  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen is 
d isp layed.  

14.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  -40.0 dBm  
MOD TONE  OFF 
M MOD  0%  

15.  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

16.  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  
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STEP PROCEDURE 

17.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  400.000 MHz  
RF LVL  -40.0 dBm  
MOD TONE  OFF 
M MOD  0%  

18.  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

19.  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

20.  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

21.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  137.000 MHz  
RF LVL  -40.0 dBm  
MOD TONE  OFF 
M MOD  0%  

22.  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

23.  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

24.  Set  the FREQ Fie ld to  118.000 MHz .  

25.  Ver i fy -40 dBm (±2 dB) on the Power Meter .  

26.  Disconnect  the Power Sensor  f rom the RF I /O Connector  and connect  the 
Measur ing Receiver  to  the RF I /O Connector .  

27.  Load Cal ibrat ion Factors for  118.000 MHz on Measur ing Receiver .  

28.  Set  the RF LVL Fie ld  to  the fo l lowing set t ings and ver i fy leve ls on the Power 
Meter :  

 

RF LVL LEVEL 

-12 dBm -12 dBm (±2.5 dB) 

-22 dBm -22 dBm (±2.5 dB) 

-32 dBm -32 dBm (±2.5 dB) 

-42 dBm -42 dBm (±2 dB) 

-52 dBm -52 dBm (±2 dB) 

-62 dBm -62 dBm (±2 dB) 

-72 dBm -72 dBm (±2 dB) 

-82 dBm -82 dBm (±2 dB) 

-92 dBm -92 dBm (±2 dB) 

-102 dBm -102 dBm (±3 dB) 

-112 dBm -112 dBm (±3 dB) 

-120 dBm -120 dBm (±3 dB) 

 

29.  Disconnect  the Measur ing Receiver  f rom the ANT Connector .  



     
MAINTENANCE MANUAL 
IFR 4000  

2-2-3 
Page 14 

Aug 1/04 

(6)  RF Level  F latness (RF I /O Connector)  

TEST EQUIPMENT:   Power Meter  
  Power Sensor  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Power Sensor  to  the Power Meter  (POWER REF Connector)  and 
zero Power Meter .  

2 .  Disconnect  the Power Sensor  f rom the Power Meter  (POWER REF Connector)  
and connect  the Power Sensor  to  the RF I /O Connector .  

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

4.  Set  the PORT Fie ld  to  RF I /O .  

5 .  Press the MODE Select  Key unt i l  the VOR Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF 
M MOD  0%  

7 .  Set  the Power Meter  to  108.000 MHz.  

8.  Record -20 dBm level  on the Power Meter .  

9 .  Set  the RF LVL Fie ld  to  -40 dBm .  

10.  Record -40 dBm level  on the Power Meter .  

11.  Set  the FREQ Fie ld to  110.150 MHz .  

12.  Set  the Power Meter  to  110.150 MHz.  

13.  Set  the RF LVL Fie ld  to  -20 dBm .  

14.  Record -20 dBm level  on the Power Meter .  

15.  Set  the RF LVL Fie ld  to  -40 dBm .  

16.  Record -40 dBm level  on the Power Meter .  

17.  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen is 
d isp layed.  

18.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF 
M MOD  0%  

19.  Set  the Power Meter  to  75.000 MHz.  

20.  Record -20 dBm level  on the Power Meter .  
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STEP PROCEDURE 

21.  Set  the RF LVL Fie ld  to  -40 dBm .  

22.  Record -40 dBm level  on the Power Meter .  

23.  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

24.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  118.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF 
M MOD  0%  

25.  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

26.  Set  the Power Meter  to  118.000 MHz.  

27.  Record -20 dBm level  on the Power Meter .  

28.  Set  the RF LVL Fie ld  to  -40 dBm .  

29.  Record -40 dBm level  on the Power Meter .  

30.  Set  the FREQ Fie ld to  137.000 MHz .  

31.  Set  the Power Meter  to  137.000 MHz.  

32.  Set  the RF LVL Fie ld  to  -20 dBm .  

33.  Record -20 dBm level  on the Power Meter .  

34.  Set  the RF LVL Fie ld  to  -40 dBm .  

35.  Record -40 dBm level  on the Power Meter .  

36.  Set  the FREQ Fie ld to  156.000 MHz .  

37.  Set  the Power Meter  to  156.000 MHz.  

38.  Set  the RF LVL Fie ld  to  -20 dBm .  

39.  Record -20 dBm level  on the Power Meter .  

40.  Set  the RF LVL Fie ld  to  -40 dBm .  

41.  Record -40 dBm level  on the Power Meter .  

42.  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

43.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  225.000 MHz  
RF LVL  -20.0 dBm  
MOD TONE  OFF 
M MOD  0%  

44.  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

45.  Set  the Power Meter  to  225.000 MHz.  

46.  Record -20 dBm level  on the Power Meter .  
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STEP PROCEDURE 

47.  Set  the RF LVL Fie ld  to  -40 dBm .  

48.  Record -40 dBm level  on the Power Meter .  

49.  Set  the FREQ Fie ld to  312.000 MHz .  

50.  Set  the Power Meter  to  312.000 MHz.  

51.  Set  the RF LVL Fie ld  to  -20 dBm .  

52.  Record -20 dBm level  on the Power Meter .  

53.  Set  the RF LVL Fie ld  to  -40 dBm .  

54.  Record -40 dBm level  on the Power Meter .  

55.  Set  the FREQ Fie ld to  334.700 MHz .  

56.  Set  the Power Meter  to  334.700 MHz.  

57.  Set  the RF LVL Fie ld  to  -20 dBm .  

58.  Record -20 dBm level  on the Power Meter .  

59.  Set  the RF LVL Fie ld  to  -40 dBm .  

60.  Record -40 dBm level  on the Power Meter .  

61.  Set  the FREQ Fie ld to  400.000 MHz .  

62.  Set  the Power Meter  to  400.000 MHz.  

63.  Set  the RF LVL Fie ld  to  -20 dBm .  

64.  Record -20 dBm level  on the Power Meter .  

65.  Set  the RF LVL Fie ld  to  -40 dBm .  

66.  Record -40 dBm level  on the Power Meter .  

67.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 8,  14,  20,  27,  33,  
39,  46,  52,  58 and 64)  is ≤1 dB.  

68.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 10,  16,  22,  29,  35,  
41,  48,  54,  60 and 66)  is ≤1 dB.  

69.  Disconnect  the Power Sensor  f rom the RF I /O Connector .  
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(7)  Harmonic and Spur ious 

TEST EQUIPMENT:   Spectrum Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Spectrum Analyzer  ( Input)  to  the ANT Connector .  

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

3.  Set  the PORT Fie ld  to  ANT .  

4 .  Press the MODE Select  Key unt i l  the VOR Mode Screen is d isp layed.  

5 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  0.0 dBm  
MOD TONE  OFF 
M MOD  0%  

6 .  Ver i fy the harmonic is <-20 dBc and the spur ious is <-35 dBc.  

7 .  Press the MODE Select  Key unt i l  the GLIDESLOPE Mode Screen is d isp layed.  

8 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  334.700 MHz  
RF LVL  0.0 dBm 
M MOD  0%  

9 .  Ver i fy the harmonic is <-20 dBc and the spur ious is <-35 dBc.  

10.  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen is 
d isp layed.  

11.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  0.0 dBm  
MOD TONE  OFF 
M MOD  0%  

12.  Ver i fy the harmonic is <-20 dBc and the spur ious is <-35 dBc.  

13.  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

14.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  137.000 MHz  
RF LVL  0.0 dBm  
MOD TONE  OFF 
M MOD  0%  
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STEP PROCEDURE 

15.  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

16.  Ver i fy the harmonic is <-20 dBc and the spur ious is <-35 dBc.  

17.  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

18.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  400.000 MHz  
RF LVL  0.0 dBm  
MOD TONE  OFF 
M MOD  0%  

19.  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

20.  Ver i fy the harmonic is <-20 dBc and the spur ious is <-35 dBc.  

21.  Disconnect  the Spectrum Analyzer  f rom the ANT Connector .  
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(8)  VSWR (RF I /O and SWR Connectors)  

TEST EQUIPMENT:   Spectrum Analyzer  
  VSW R Br idge 

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  test  equipment  as shown:  
 

VSWR BRIDGE

SPECTRUM ANALYZER

INPUT

DEVICE UNDER TEST OUTPUT

INPUTTRACKING
GENERATOR

INPUT

RF I/O

056M-20 
 

RF I /O CONNECTOR 

2.  Set  the Spectrum Analyzer  Tracking Generator  Level  to  0 dBm. 

3.  Set  the Spectrum Analyzer  Tracking Generator  Frequency to  75,  225 and  
400 MHz and record the leve ls as reference.  

4 .  Connect  VSWR Br idge (Device Under  Test  Connector)  to  RF I /O Connector .  

5 .  Set  the Spectrum Analyzer  Tracking Generator  Frequency to  75,  225 and  
400 MHz and record the leve ls.  

6 .  Calcu late the return loss for  the leve ls recorded in  Steps 3 and 5 and record.   
(Return Loss = Reference -  Reading) .  

7 .  Ver i fy VSWR is <1.3 for  75 MHz,  <1.3 for  225 MHz and <1.35 for  400 MHz.  

Γ  =  10 ^ ( -  RL /  20)  

VSWR = (1 + Γ )  /  (1  -  Γ )  

 

Where  Γ    =  Ref lect ion Coef f ic ient  

 RL = Return Loss 

8.  Disconnect  VSWR Br idge f rom RF I /O Connector .  
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STEP PROCEDURE 

SWR CONNECTOR 

9.  Connect  VSWR Br idge (Device Under  Test  Connector)  to  SWR Connector .  

VSWR BRIDGE

SPECTRUM ANALYZER

INPUT

DEVICE UNDER TEST OUTPUT

INPUTTRACKING
GENERATOR

INPUT

SWR

056M-21 
 

10.  Set  the Spectrum Analyzer  Tracking Generator  Frequency to  75,  225 and  
400 MHz and record the leve ls.  

11.  Calcu late the return loss for  the leve ls recorded in  Steps 3 and 10 and record.   
(Return Loss = Reference -  Reading) .  

12.  Ver i fy VSWR is <1.3 for  75 MHz,  <1.3 for  225 MHz and <1.35 for  400 MHz.  

Γ  =  10 ^ ( -  RL /  20)  

VSWR = (1 + Γ )  /  (1  -  Γ )  

 

Where  Γ    =  Ref lect ion Coef f ic ient  

 RL = Return Loss 

13.  Disconnect  VSWR Br idge f rom SWR Connector .  
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(9)  Marker  Beacon 

TEST EQUIPMENT:   Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurment .  

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

4.  Set  the PORT Fie ld  to  ANT .  

5 .  Press the MODE Select  Key unt i l  the MARKER BEACON Mode Screen is 
d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  75.000 MHz  
RF LVL  10.0 dBm  
MOD TONE  400 Hz  
M MOD  CAL  

7 .  Ver i fy 400 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  95% AM  
(±5% AM) on the Modulat ion Analyzer .  

8 .  Set  the MOD TONE Fie ld  to  1300 .  

9 .  Ver i fy 1300 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  95% AM  
(±5% AM) on the Modulat ion Analyzer .  

10.  Set  the MOD TONE Fie ld  to  3000 .  

11.  Ver i fy 3000 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  95% AM  
(±5% AM) on the Modulat ion Analyzer .  

12.  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  
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(10)  VOR 

TEST EQUIPMENT:   Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurement .  

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

4.  Set  the PORT Fie ld  to  ANT .  

MODULATION FREQUENCY, DISTORTION AND DEPTH ACCURACY 

5.  Press the MODE Select  Key unt i l  the VOR Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.000 MHz  
RF LVL  10.0 dBm  
MOD TONE  1020 Hz  
M MOD  CAL  
30 Hz MOD  0%  
9960 Hz MOD  0%  

7 .  Ver i fy 1020 Hz (±0.02%) wi th  <2.0% distor t ion and an AM Depth of  30% AM  
(±2% AM) on the Modulat ion Analyzer .  

8 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

MOD TONE  OFF  
30 Hz MOD  30%  

9 .  Ver i fy 30 Hz (±0.02%) wi th  <2.0% distor t ion and an AM Depth of  30% AM  
(±2% AM) on the Modulat ion Analyzer .  

10.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

30 Hz MOD  0%  
9960 Hz MOD  30%  

11.  Ver i fy 9960 Hz (±0.02%) wi th  <2.0% distor t ion and an AM Depth of  30% AM  
(±2% AM) on the Modulat ion Analyzer .  

12.  Set  the 30 Hz MOD Fie ld  to  30% .  

13.  Ver i fy AM Depth of  60% AM (±4% AM) on the Modulat ion Analyzer .  

FM DEVIATION ACCURACY 

14.  Set  the Modulat ion Analyzer  to  FM Measurement .  

15.  Ver i fy 480 Hz (±25 Hz)  on the Modulat ion Analyzer .  
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STEP PROCEDURE 

BEARING ACCURACY 

16.  Set  the Modulat ion Analyzer  to  Phase Measurement .  

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

18.  Set  the VOR BRG Fie ld to  FIXED .  

19.  Press the MODE Select  Key unt i l  the VOR Mode Screen 

20.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

30 Hz MOD  30%  
9960 Hz MOD  30%  
TO/FROM  TO  

21.  Set  the BRG Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

BRG READING 

30 210°  (±0.1°)  

90 270°  (±0.1°)  

150 330°  (±0.1°)  

210 30°  (±0.1°)  

270 90°  (±0.1°)  

330 150°  (±0.1°)  

 

22.  Set  the TO/FROM Fie ld  to  FROM .  

23.  Set  the BRG Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

BRG READING 

30 30°  (±0.1°)  

90 90°  (±0.1°)  

150 150°  (±0.1°)  

210 210°  (±0.1°)  

270 270°  (±0.1°)  

330 330°  (±0.1°)  

 

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

25.  Set  the VOR BRG Fie ld to  VAR .  

26.  Press the MODE Select  Key unt i l  the VOR Mode Screen 
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STEP PROCEDURE 

27.  Set  the BRG Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

BRG READING 

1 1°  (±0.1°)  

2 2°  (±0.1°)  

10.1 10.1°  (±0.1°)  

10.2 10.2°  (±0.1°)  

 

28.  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  



     
MAINTENANCE MANUAL 
IFR 4000  

2-2-3 
Page 25 

Aug 1/04 

(11)  Local izer  

TEST EQUIPMENT:  Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurement .  

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

4.  Set  the PORT Fie ld  to  ANT .  

MODULATION FREQUENCY, DISTORTION AND DEPTH ACCURACY 

5.  Press the MODE Select  Key unt i l  the LOCALIZER Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.100 MHz  
RF LVL  10.0 dBm  
MOD TONE  1020 Hz  
M MOD  CAL  
DEV STEP  FIXED  
LOC DDM  0.000 CENTER  
TONE DEL  90 & 150  

7 .  Ver i fy 1020 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  30% AM  
(±2% AM) on the Modulat ion Analyzer .  

8 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

MOD TONE  OFF  
TONE DEL  150  

9 .  Ver i fy 90 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  20% AM  
(±2% AM) on the Modulat ion Analyzer .  

10.  Set  the TONE DEL Fie ld  to  90 .  

11.  Ver i fy 150 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  20% AM  
(±2% AM) on the Modulat ion Analyzer .  

DDM ACCURACY 

12.  Set  the Modulat ion Analyzer  to  DDM. 

13.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

TONE DEL  OFF  
90/150 Hz  OFF  
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STEP PROCEDURE 

14.  Set  the LOC DDM Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

LOC DDM READING 

0.000 CENTER 0.000 (±0.0015 DDM) 

0.093 LEFT 0.093 (±0.0015 DDM + ±3% of sett ing) 

0.093 RIGHT 0.093 (±0.0015 DDM + ±3% of sett ing) 

0.155 LEFT 0.155 (±0.0015 DDM + ±3% of sett ing) 

0.155 RIGHT 0.155 (±0.0015 DDM + ±3% of sett ing) 

0.200 LEFT 0.200 (±0.0015 DDM + ±3% of sett ing) 

0.200 RIGHT 0.200 (±0.0015 DDM + ±3% of sett ing) 

 

15.  Set  the DEV STEP Fie ld to  VAR .  

16.  Set  the LOC DDM Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

LOC DDM READING 

0.094 0.094 (±0.0025 DDM + ±3% of sett ing) 

0.095 0.095 (±0.0025 DDM + ±3% of sett ing) 

0.096 0.096 (±0.0025 DDM + ±3% of sett ing) 

0.097 0.097 (±0.0025 DDM + ±3% of sett ing) 

 

17.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

DEV STEP  FIXED  
LOC DDM  0.000 CENTER  

PHASE ACCURACY 

18.  Set  the 90/150 Hz F ie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

90/150 Hz READING 

0 0°  (±0.5°)  

5 -5°  (±0.5°)  

10 -10°  (±0.5°)  

20 -20°  (±0.5°)  

40 -40°  (±0.5°)  

80 40°  (±0.5°)  

120 0°  (±0.5°)  
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STEP PROCEDURE 

19.  Set  the 90/150 Hz F ie ld  to  0 .  

20.  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  
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(12)  Gl ideslope 

TEST EQUIPMENT:  Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurement .  

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

4.  Set  the PORT Fie ld  to  ANT .  

MODULATION FREQUENCY, DISTORTION AND DEPTH ACCURACY 

5.  Press the MODE Select  Key unt i l  the LOCALIZER Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  334.700 MHz  
RF LVL  10.0 dBm  
M MOD  CAL  
DEV STEP  FIXED  
90/150 Hz  OFF  
TONE DEL  150  

7 .  Ver i fy 90 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  40% AM  
(±2% AM) on the Modulat ion Analyzer .  

8 .  Set  the TONE DEL Fie ld  to  90 .  

9 .  Ver i fy 150 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  40% AM  
(±2% AM) on the Modulat ion Analyzer .  

DDM ACCURACY 

10.  Set  the Modulat ion Analyzer  to  DDM. 

11.  Set  the G/S DDM Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

LOC DDM READING 

0.000 CENTER 0.000 (±0.003 DDM 

0.091 UP 0.091 (±0.003 DDM + ±3% of sett ing) 

0.091 DOWN 0.091 (±0.003 DDM + ±3% of sett ing) 

0.175 UP 0.175 (±0.003 DDM + ±3% of sett ing) 

0.175 DOWN 0.175 (±0.003 DDM + ±3% of sett ing) 

0.400 UP 0.400 (±0.003 DDM + ±3% of sett ing) 

0.400 DOWN 0.400 (±0.003 DDM + ±3% of sett ing) 
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STEP PROCEDURE 

12.  Set  the DEV STEP Fie ld to  VAR .  

13.  Set  the G/S DDM Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

G/S DDM READING 

0.176 0.176 (±0.0048 DDM + ±3% of sett ing) 

0.177 0.177 (±0.0048 DDM + ±3% of sett ing) 

0.178 0.178 (±0.0048 DDM + ±3% of sett ing) 

0.179 0.179 (±0.0048 DDM + ±3% of sett ing) 

 

14.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

DEV STEP  FIXED  
G/S DDM  0.000 CENTER  

PHASE ACCURACY 

15.  Set  the 90/150 Hz F ie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

90/150 Hz READING 

0 0°  (±0.5°)  

5 -5°  (±0.5°)  

10 -10°  (±0.5°)  

20 -20°  (±0.5°)  

40 -40°  (±0.5°)  

80 40°  (±0.5°)  

120 0°  (±0.5°)  

 

16.  Set  the 90/150 Hz F ie ld  to  0 .  

17.  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  
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(13)  ILS 

TEST EQUIPMENT:  Modulat ion Analyzer  
  10 dB Pad ( In l ine)  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  and 10 dB Pad to  the ANT 
Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurement .  

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

4.  Set  the PORT Fie ld  to  ANT .  

MARKER BEACON 

5.  Press the MODE Select  Key unt i l  the ILS Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  108.100 MHz  
RF LVL  -30.0 dBm  
MOD TONE  400 Hz (Marker ON)  
M MOD  CAL  

7 .  Ver i fy 75 MHz (±1 ppm) and tone f requency of  400 Hz (±0.02%) wi th   
<5% distor t ion and an AM Depth of  95% AM (±5% AM) on the Modulat ion 
Analyzer .  

8 .  Set  the MOD TONE Fie ld  to  1300 Hz .  

9 .  Ver i fy 1300 Hz (±0.02%) wi th  <3.75% distor t ion and an AM Depth of  95% AM 
(±3.75% AM) on the Modulat ion Analyzer .  

10.  Set  the MOD TONE Fie ld  to  3000 Hz .  

11.  Ver i fy 3000 Hz (±0.02%) wi th  <3.75% distor t ion and an AM Depth of  95% AM 
(±3.75% AM) on the Modulat ion Analyzer .  

LOCALIZER 

12.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

MOD TONE  1020 Hz  
TONE DEL  90 & 150  

13.  Ver i fy 108.100 MHz (±1 ppm) and tone f requency of  1020 Hz (±0.02%) at  -10 
dBm (±2.5 dB)  wi th  <2.5% distor t ion and an AM Depth of  30% AM (±2% AM) on 
the Modulat ion Analyzer .  

14.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

MOD TONE  OFF  
TONE DEL  150  
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STEP PROCEDURE 

15.  Ver i fy 90 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  20% AM  
(±2% AM) on the Modulat ion Analyzer .  

16.  Set  the TONE DEL Fie ld  to  90 .  

17.  Ver i fy 150 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  20% AM  
(±2% AM) on the Modulat ion Analyzer .  

18.  Set  the Modulat ion Analyzer  to  DDM. 

19.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

DEV STEP  FIXED  
TONE DEL  OFF  
90/150 Hz  OFF  

20.  Set  the LOC DDM Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

LOC DDM READING 

0.000 CENTER 0.000 (±0.0015 DDM) 

0.093 LEFT 0.093 (±0.0015 DDM + ±3% of sett ing) 

0.093 RIGHT 0.093 (±0.0015 DDM + ±3% of sett ing) 

0.155 LEFT 0.155 (±0.0015 DDM + ±3% of sett ing) 

0.155 RIGHT 0.155 (±0.0015 DDM + ±3% of sett ing) 

0.200 LEFT 0.200 (±0.0015 DDM + ±3% of sett ing) 

0.200 RIGHT 0.200 (±0.0015 DDM + ±3% of sett ing) 

 

21.  Set  the DEV STEP Fie ld to  VAR .  

22.  Set  the LOC DDM Fie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

LOC DDM READING 

0.094 0.094 (±0.0025 DDM + ±3% of sett ing) 

0.095 0.095 (±0.0025 DDM + ±3% of sett ing) 

0.096 0.096 (±0.0025 DDM + ±3% of sett ing) 

0.097 0.097 (±0.0025 DDM + ±3% of sett ing) 

 

23.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

DEV STEP  FIXED  
LOC DDM  0.000 CENTER  
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PHASE ACCURACY 

24.  Set  the 90/150 Hz F ie ld  to  the fo l lowing set t ings and ver i fy readings on the 
Modulat ion Analyzer :  

 

90/150 Hz READING 

0 0°  (±0.5°)  

5 -5°  (±0.5°)  

10 -10°  (±0.5°)  

20 -20°  (±0.5°)  

40 -40°  (±0.5°)  

80 40°  (±0.5°)  

120 0°  (±0.5°)  

 

25.  Set  the 90/150 Hz F ie ld  to  0 .  

GLIDESLOPE 

26.  Disconnect  the Modulat ion Analyzer  and 10 dB Pad f rom the ANT Connector  and 
connect  the Measur ing Receiver  to  the ANT Connector .  

27.  Load Cal ibrat ion Factors for  334.700 MHz on the Measur ing Receiver .  

28.  Set  the RF LVL Fie ld  to  -30 dBm .  

29.  Ver i fy -30 dBm (±3 dB) on the Measur ing Receiver .  

30.  Set  the RF LVL Fie ld  to  -10 dBm .  

31.  Ver i fy -10 dBm (±3 dB) on the Measur ing Receiver .  

32.  Disconnect  the Measur ing Receiver  f rom the ANT Connector .  
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(14)  COMM VHF AM 

TEST EQUIPMENT:  Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurement .  

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

4.  Set  the PORT Fie ld  to  ANT .  

5 .  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  137.000 MHz  
RF LVL  10.0 dBm  
MOD TONE  1020 Hz  
M MOD  CAL  

7 .  I f  the  VHF AM Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM VHF AM Mode Screen to GENERATING Mode.  

8.  Ver i fy 1020 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  30% AM 
(±2% AM) on the Modulat ion Analyzer .  

9 .  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  
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(15)  COMM UHF 

TEST EQUIPMENT:   Modulat ion Analyzer  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Modulat ion Analyzer  (RF Input)  to  the ANT Connector .  

2 .  Set  the Modulat ion Analyzer  to  AM Measurement .  

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

4.  Set  the PORT Fie ld  to  ANT .  

5 .  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

6 .  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  312.000 MHz  
RF LVL  10.0 dBm  
MOD TONE  1020 Hz  
M MOD  CAL  

7 .  I f  the  UHF Mode Screen is in  RECEIVING Mode,  press the SWITCH GEN/RX 
Sof t  Key to  swi tch the COMM UHF Mode Screen to  GENERATING Mode.  

8.  Ver i fy 1020 Hz (±0.02%) wi th  <2.5% distor t ion and an AM Depth of  30% AM 
(±2% AM) on the Modulat ion Analyzer .  

9 .  Disconnect  the Modulat ion Analyzer  f rom the ANT Connector .  
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(16)  Frequency Counter  

TEST EQUIPMENT:   RF Signal  Generator  
  Funct ion Generator  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

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

2.  Set  the PORT Fie ld  to  ANT .  

3 .  Press the MODE Select  Key unt i l  the COMM VHF AM Mode Screen is d isp layed.  

4 .  I f  the  VHF AM Mode Screen is in  GENERATING Mode,  press the SWITCH 
GEN/RX Sof t  Key to  swi tch the COMM VHF AM Mode Screen to RECEIVING 
Mode.  

5.  Connect  the RF Signal  Generator  (Output)  to  the ANT Connector .  

6 .  Set  the RF Signal  Generator  to  -35 dBm. 

7.  Set  the RF Signal  Generator  to  the fo l lowing set t ings and ver i fy readings on the 
Test  Set :  

 

FREQUENCY READING 

10 MHz 10 MHz (±1 ppm + ±1 count) 

10.001 MHz 10.001 MHz (±1 ppm + ±1 count) 

100.101 MHz 100.101 MHz (±1 ppm + ±1 count) 

399.999 MHz 399.999 MHz (±1 ppm + ±1 count) 

 

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

9.  Set  the PORT Fie ld  to  RF I /O .  

10.  Disconnect  the RF Signal  Generator  f rom the ANT Connector  and connect  the 
RF Signal  Generator  (Output)  to  the RF I /O Connector .  

11.  Set  the RF Signal  Generator  to  -10 dBm. 

12.  Set  the RF Signal  Generator  to  the fo l lowing set t ings and ver i fy readings on the 
Test  Set :  

 

FREQUENCY READING 

10 MHz 10 MHz (±1 ppm + ±1 count) 

10.001 MHz 10.001 MHz (±1 ppm + ±1 count) 

100.101 MHz 100.101 MHz (±1 ppm + ±1 count) 

399.999 MHz 399.999 MHz (±1 ppm + ±1 count) 

 

13.  Press the SETUP Key to  d isp lay the FREQUENCY COUNTER Mode Screen is 
d isp layed.  

14.  Set  the RESOLUTION Fie ld  to  1 Hz .  
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15.  Connect  the Funct ion Generator  (Output)  to  the AUX I /O Connector .  

16.  Set  the Funct ion Generator  as fo l lows:  

CONTROL  SETTING 

Level   1  Vp-p 
Frequency  1  MHz Sinewave 
Output  Impedance  50 Ω  

17.  Ver i fy 1  MHz (±1 ppm + ±1 count)  on the Test  Set .  

18.  Set  the Test  Set  as fo l lows:  

FIELD  SETTING 

FREQ  312.000 MHz  
RF LVL  10.0 dBm  
MOD TONE  1020 Hz  
M MOD  CAL  

19.  Set  Funct ion Generator  Frequency to  1.00001 MHz.  

20.  Ver i fy 1 .00001 MHz (±1 ppm + ±1 count)  on the Test  Set .  

21.  Set  Funct ion Generator  Frequency to  5.10001 MHz.  

22.  Ver i fy 5 .10001 MHz (±1 ppm + ±1 count)  on the Test  Set .  

23.  Set  Funct ion Generator  Frequency to  9.99999 MHz.  

24.  Ver i fy 9 .99999 MHz (±1 ppm + ±1 count)  on the Test  Set .  

25.  Disconnect  the Funct ion Generator  f rom the AUX I /O Connector .  

26.  Disconnect  the RF Signal  Generator  f rom the RF I /O Connector .  

 



     
MAINTENANCE MANUAL 
IFR 4000  

2-2-3 
Page 37 

Aug 1/04 

(17)  AM Meter  

TEST EQUIPMENT:   RF Signal  Generator  
  Measur ingReceiver  
  Power Sensor  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Power Sensor  to  the RF Signal  Generator  (Output) .  

2 .  Set  the RF Generator  Frequency to  400 MHz.  

3.  Set  the RF Generator  Level  and AM Depth as fo l lows and record the AM 
readings:  

 

LEVEL AM DEPTH AM READINGS 

-20 dBm 10% Record as X1 

-20 dBm 50% Record as X2 

-20 dBm 90% Record as X3 

-10 dBm 10% Record as X4 

-10 dBm 50% Record as X5 

-10 dBm 90% Record as X6 

5 dBm 10% Record as X7 

5 dBm 50% Record as X8 

5 dBm 90% Record as X9 

 

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

5.  Set  the PORT Fie ld  to  ANT .  

6 .  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

7 .  I f  the COMM UHF Mode Screen is in  GENERATING Mode,  press the SWITCH 
GEN/RX Sof t  Key to  swi tch the COMM UHF Mode Screen to  RECEIVING Mode.  

8.  Disconnect  the Power Sensor  f rom the RF Signal  Generator  and connect  the RF 
Signal  Generator  (Output)  to  the ANT Connector .  

9 .  Set  the RF Generator  Level  and AM Depth as fo l lows and ver i fy the AM 
readings:  

 

LEVEL AM DEPTH AM READINGS 

-20 dBm 10% (X1 ÷  1.1) < Reading < (X1 ÷  0.9) 

-20 dBm 50% (X2 ÷  1.1) < Reading < (X2 ÷  0.9) 

-20 dBm 90% (X3 ÷  1.1) < Reading < (X3 ÷  0.9) 

-10 dBm 10% (X4 ÷  1.1) < Reading < (X4 ÷  0.9) 

-10 dBm 50% (X5 ÷  1.1) < Reading < (X5 ÷  0.9) 

-10 dBm 90% (X6 ÷  1.1) < Reading < (X6 ÷  0.9) 
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10.  Press the SETUP Key to  d isp lay the Setup Menu.  

11.  Set  the PORT Fie ld  to  RF I /O .  

12.  Disconnect  the RF Signal  Generator  f rom the ANT Connector  and connect  the 
RF Signal  Generator  (Output)  to  the RF I /O Connector .  

13.  Set  the RF Generator  Level  and AM Depth as fo l lows and ver i fy the AM 
readings:  

 

LEVEL AM DEPTH AM READINGS 

5 dBm 10% (X7 ÷  1.1) < Reading < (X7 ÷  0.9) 

5 dBm 50% (X8 ÷  1.1) < Reading < (X8 ÷  0.9) 

5 dBm 90% (X9 ÷  1.1) < Reading < (X9 ÷  0.9) 

 

14.  Disconnect  the RF Signal  Generator  f rom the RF I /O Connector .  
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(18)  FM Meter  

TEST EQUIPMENT:   RF Signal  Generator  
  Measur ingReceiver  
  Power Sensor  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

1.  Connect  the Power Sensor  to  the RF Signal  Generator  (Output) .  

2 .  Set  the RF Generator  as fo l lows:  

CONTROL  SETTING 

Frequency  165 MHz 
Level   -20 dBm 

3.  Set  the RF Generator  Tone and FM Deviat ion as fo l lows and record the FM 
readings:  

 

TONE FM 
DEVIATION 

FM READINGS 

400 Hz 15 kHz Record as X1 

400 Hz 10 kHz Record as X2 

400 Hz 1 kHz Record as X3 

1000 Hz 15 kHz Record as X4 

1000 Hz 10 kHz Record as X5 

1000 Hz 1 kHz Record as X6 

 

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

5.  Set  the PORT Fie ld  to  ANT .  

6 .  Press the MODE Select  Key unt i l  the COMM VHF FM Mode Screen is d isp layed.  

7 .  Set  the FREQ Fie ld to  165.000 MHz .  

8 .  Disconnect  the Power Sensor  f rom the RF Signal  Generator  and connect  the RF 
Signal  Generator  (Output)  to  the ANT Connector .  
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STEP PROCEDURE 

9.  Set  the RF Generator  Tone and FM Deviat ion as fo l lows and ver i fy the FM 
readings:  

 

TONE FM 
DEVIATION 

FM READINGS 

400 Hz 15 kHz [(X1 - 0.4) ÷  1.08] < Reading < [(X1 + 0.4) ÷  0.92] 

400 Hz 10 kHz [(X2 - 0.4) ÷  1.08] < Reading < [(X2 + 0.4) ÷  0.92] 

400 Hz 1 kHz [(X3 - 0.4) ÷  1.08] < Reading < [(X3 + 0.4) ÷  0.92] 

1000 Hz 15 kHz [(X4 - 0.4) ÷  1.08] < Reading < [(X4 + 0.4) ÷  0.92] 

1000 Hz 10 kHz [(X5 - 0.4) ÷  1.08] < Reading < [(X5 + 0.4) ÷  0.92] 

1000 Hz 1 kHz [(X6 - 0.4) ÷  1.08] < Reading < [(X6 + 0.4) ÷  0.92] 

 

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

11.  Set  the PORT Fie ld  to  RF I /O .  

12.  Set  the RF Signal  Generator  Level  to  -10 dBm. 

13.  Disconnect  the RF Signal  Generator  f rom the ANT Connector  and connect  the 
RF Signal  Generator  (Output)  to  the RF I /O Connector .  

14.  Set  the RF Generator  Tone and FM Deviat ion as fo l lows and ver i fy the FM 
readings:  

 

TONE FM 
DEVIATION 

FM READINGS 

1000 Hz 15 kHz [(X4 - 0.4) ÷  1.08] < Reading < [(X4 + 0.4) ÷  0.92] 

1000 Hz 10 kHz [(X5 - 0.4) ÷  1.08] < Reading < [(X5 + 0.4) ÷  0.92] 

1000 Hz 1 kHz [(X6 - 0.4) ÷  1.08] < Reading < [(X6 + 0.4) ÷  0.92] 

 

15.  Disconnect  the RF Signal  Generator  f rom the RF I /O Connector .  
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(19)  SWR Meter  

TEST EQUIPMENT:   50 Ω  Load 
  75 Ω  Load 
  100 Ω  Load 
  150 Ω  Load 

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

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

2.  Set  the GEN FREQ Fie ld to  VAR .  

3 .  Connect  the 50 Ω  Load to  the SWR Connector .  

4 .  Set  the FREQ Fie ld  as fo l lows and ver i fy readings on the Test  Set :  

 

FREQ READINGS 

75 1.000 (±0.2 + ±20% of reading) 

137 1.000 (±0.2 + ±20% of reading) 

225 1.000 (±0.2 + ±20% of reading) 

312 1.000 (±0.2 + ±20% of reading) 

400 1.000 (±0.2 + ±20% of reading) 

 

5 .  Disconnect  the 50 Ω  Load f rom the SWR Connector  and connect  the 75 Ω  Load 
to  the SWR Connector .  

6 .  Set  the FREQ Fie ld  as fo l lows and ver i fy readings on the Test  Set :  

 

FREQ READINGS 

75 1.500 (±0.2 + ±20% of reading) 

137 1.500 (±0.2 + ±20% of reading) 

225 1.500 (±0.2 + ±20% of reading) 

312 1.500 (±0.2 + ±20% of reading) 

400 1.500 (±0.2 + ±20% of reading) 

 

7 .  Disconnect  the 75 Ω  Load f rom the SWR Connector  and connect  the 100 Ω  Load 
to  the SWR Connector .  
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STEP PROCEDURE 

8.  Set  the FREQ Fie ld  as fo l lows and ver i fy readings on the Test  Set :  

 

FREQ READINGS 

75 2.000 (±0.2 + ±20% of reading) 

137 2.000 (±0.2 + ±20% of reading) 

225 2.000 (±0.2 + ±20% of reading) 

312 2.000 (±0.2 + ±20% of reading) 

400 2.000 (±0.2 + ±20% of reading) 

 

9 .  Disconnect  the 100 Ω  Load f rom the SWR Connector  and connect  the 150 Ω  
Load to  the SWR Connector .  

10.  Set  the FREQ Fie ld  as fo l lows and ver i fy readings on the Test  Set :  

 

FREQ READINGS 

75 3.000 (±0.2 + ±20% of reading) 

137 3.000 (±0.2 + ±20% of reading) 

225 3.000 (±0.2 + ±20% of reading) 

312 3.000 (±0.2 + ±20% of reading) 

400 3.000 (±0.2 + ±20% of reading) 

 

11.  Disconnect  the 150 Ω  Load f rom the SWR Connector .  
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(20)  Power Meter  

TEST EQUIPMENT:   RF Signal  Generator  
  RF Power Ampl i f ier  

VERIFICATION FAILURE:  I f  any step in  th is procedure fa i ls or  is out  o f  to lerance,   
  th is ind icates a fa i lure in  the Test  Set .   Refer  to   
  Troubleshoot ing for  correct ive act ion.  

 

STEP PROCEDURE 

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

2.  Set  the PORT Fie ld  to  RF I /O .  

3 .  Press the MODE Select  Key unt i l  the COMM UHF Mode Screen is d isp layed.  

4 .  I f  the COMM UHF Mode Screen is in  GENERATING Mode,  press the SWITCH 
GEN/RX Sof t  Key to  swi tch the COMM UHF Mode Screen to  RECEIVING Mode.  

5.  Connect  the RF Signal  Generator  (Output)  and the RF Power Ampl i f ier  (Output)  
to  the RF I /O Connector .  

6 .  Set  the RF Signal  Generator  Frequency and the RF Power Ampl i f ier  Level  to  the 
fo l lowing set t ings and ver i fy the readings on the Test  Set :  

 

FREQUENCY POWER READING 

100 MHz 0.1 W 0.1 W (±8% of reading + ±1 count) 

100 MHz 1.0 W 1.0 W (±8% of reading + ±1 count) 

100 MHz 5.0 W 5.0 W (±8% of reading + ±1 count) 

100 MHz 10.0 W 10.0 W (±8% of reading + ±1 count) 

100 MHz 20.0 W 20.0 W (±8% of reading + ±1 count) 

100 MHz 25.0 W 25.0 W (±8% of reading + ±1 count) 

300 MHz 0.1 W 0.1 W (±8% of reading + ±1 count) 

300 MHz 1.0 W 1.0 W (±8% of reading + ±1 count) 

300 MHz 5.0 W 5.0 W (±8% of reading + ±1 count) 

300 MHz 10.0 W 10.0 W (±8% of reading + ±1 count) 

300 MHz 20.0 W 20.0 W (±8% of reading + ±1 count) 

300 MHz 25.0 W 25.0 W (±8% of reading + ±1 count) 

 

7 .  Disconnect  the RF Signal  Generator  and the RF Power Ampl i f ier  f rom the RF I /O 
Connector .  
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E.  Ver i f icat ion Data Sheet  

 

IFR Test  Set  S/N:     DATE:   

TECHNICIAN:   

 
STEP DATA RESULT 

(1)  Self  Test  

7.  Ver i fy a l l  tests pass ________ (√ )  

(2)  RF Accuracy 

7.  Ver i fy 108.0 MHz (±1 ppm) ________  

10.  Ver i fy 108.1 MHz (±1 ppm) ________  

13.  Ver i fy 334.7 MHz (±1 ppm) ________  

16.  Ver i fy 75.0 MHz (±1 ppm) ________  

20.  Ver i fy 118.0 MHz (±1 ppm) ________  

22.  Ver i fy 137.0 MHz (±1 ppm) ________  

26.  Ver i fy 225.0 MHz (±1 ppm) ________  

28.  Ver i fy 312.0 MHz (±1 ppm) ________  

30.  Ver i fy 400.0 MHz (±1 ppm) ________  

35.  Ver i fy 118.001 MHz (±1 ppm) ________  

37.  Ver i fy 118.002 MHz (±1 ppm) ________  

39.  Ver i fy 118.003 MHz (±1 ppm) ________  

41.  Ver i fy 118.004 MHz (±1 ppm) ________  

(3)  RF Level  Accuracy (ANT Connector)  

7.  Ver i fy -30 dBm (±3 dB) ________  

9.  Ver i fy -30 dBm (±3 dB) ________  

12.  Ver i fy -30 dBm (±3 dB) ________  

15.  Ver i fy -30 dBm (±3 dB) ________  

19.  Ver i fy -30 dBm (±3 dB) ________  

23.  Ver i fy -30 dBm (±3 dB) ________  
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STEP DATA RESULT 

(3)  RF Level  Accuracy (ANT Connector)  (cont)  

25.  Ver i fy leve ls:  

  -57 dBm  -57 dBm (±3 dB) ________  

  -47 dBm  -47 dBm (±3 dB) ________  

  -37 dBm  -37 dBm (±3 dB) ________  

  -27 dBm  -27 dBm (±3 dB) ________  

  -17 dBm  -17 dBm (±3 dB) ________  

  -7 dBm  -7  dBm (±3 dB) ________  

  +3 dBm  +3 dBm (±3 dB) ________  

  +13 dBm  +13 dBm (±3 dB) ________  

29.  Ver i fy -67 dBm (±3 dB) ________  

(4)  RF Level  Flatness (ANT Connector)  

  +10 dBm -10 dBm 

8.  Record +10 dBm level  __________  

10.  Record -10 dBm level  ________  

14.  Record +10 dBm level  __________  

16.  Record -10 dBm level  ________  

20.  Record +10 dBm level  __________  

22.  Record -10 dBm level  ________  

27.  Record +10 dBm level  __________  

29.  Record -10 dBm level  ________  

33.  Record +10 dBm level  __________  

35.  Record -10 dBm level  ________  

39.  Record +10 dBm level  __________  

41.  Record -10 dBm level  ________  

46.  Record +10 dBm level  __________  

48.  Record -10 dBm level  ________  

52.  Record +10 dBm level  __________  

54.  Record -10 dBm level  ________  

58.  Record +10 dBm level  __________  

60.  Record -10 dBm level  ________  

64.  Record +10 dBm level  __________  

66.  Record -10 dBm level  ________  

67.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 8,   
14,  20,  27,  33,  39,  46,  52,  58 and 64)  is ≤1 dB ________ (√ )  
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STEP DATA RESULT 

(4)  RF Level  Flatness (ANT Connector)  (cont)  

68.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 10,   
16,  22,  29,  35,  41,  48,  54,  60 and 66)  is ≤1 dB ________ (√ )  

(5)  RF Level  Accuracy (RF I /O Connector)  

7.  Ver i fy -40 dBm (±2 dB) ________  

9.  Ver i fy -40 dBm (±2 dB) ________  

12.  Ver i fy -40 dBm (±2 dB) ________  

15.  Ver i fy -40 dBm (±2 dB) ________  

19.  Ver i fy -40 dBm (±2 dB) ________  

23.  Ver i fy -40 dBm (±2 dB) ________  

25.  Ver i fy -40 dBm (±2 dB) ________  

28.  Ver i fy leve ls:  

  -12 dBm  -12 dBm (±2.5 dB)  ________  

  -22 dBm  -22 dBm (±2.5 dB)  ________  

  -32 dBm  -32 dBm (±2.5 dB)  ________  

  -42 dBm  -42 dBm (±2 dB) ________  

  -52 dBm  -52 dBm (±2 dB) ________  

  -62 dBm  -62 dBm (±2 dB) ________  

  -72 dBm  -72 dBm (±2 dB) ________  

  -82 dBm  -82 dBm (±2 dB) ________  

  -92 dBm  -92 dBm (±2 dB) ________  

  -102 dBm  -102 dBm (±3 dB) ________  

  -112 dBm  -112 dBm (±3 dB) ________  

  -120 dBm  -120 dBm (±3 dB) ________  

(6)  RF Level  Flatness (RF I /O Connector)  

  -20 dBm -40 dBm 

8.  Record -20 dBm level  __________  

10.  Record -40 dBm level  ________  

14.  Record -20 dBm level  __________  

16.  Record -40 dBm level  ________  

20.  Record -20 dBm level  __________  

22.  Record -40 dBm level  ________  

27.  Record -20 dBm level  __________  

29.  Record -40 dBm level  ________  

33.  Record -20 dBm level  __________  
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(6)  RF Level  Flatness (RF I /O Connector)  (cont)  

  -20 dBm -40 dBm 

35.  Record -40 dBm level  ________  

39.  Record -20 dBm level  __________  

41.  Record -40 dBm level  ________  

46.  Record -20 dBm level  __________  

48.  Record -40 dBm level  ________  

52.  Record -20 dBm level  __________  

54.  Record -40 dBm level  ________  

58.  Record -20 dBm level  __________  

60.  Record -40 dBm level  ________  

64.  Record -20 dBm level  __________  

66.  Record -40 dBm level  ________  

67.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 8,   
14,  20,  27,  33,  39,  46,  52,  58 and 64)  is ≤1 dB ________ (√ )  

68.  Ver i fy f la tness (d i f ference between leve ls recorded in  Steps 10,   
16,  22,  29,  35,  41,  48,  54,  60 and 66)  is ≤1 dB ________ (√ )  

(7)  Harmonic and Spurious 

6.  Ver i fy:  

  Harmonic is <-20 dBc ________  

  Spur ious is <-35 dBc ________  

9.  Ver i fy:  

  Harmonic is <-20 dBc ________  

  Spur ious is <-35 dBc ________  

12.  Ver i fy:  

  Harmonic is <-20 dBc ________  

  Spur ious is <-35 dBc ________  

16.  Ver i fy:  

  Harmonic is <-20 dBc ________  

  Spur ious is <-35 dBc ________  

20.  Ver i fy:  

  Harmonic is <-20 dBc ________  

  Spur ious is <-35 dBc ________  
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(8)  VSWR (RF I /O and SWR Connectors)  

RF I /O CONNECTOR 

3.  Record leve ls:  

  75 MHz ________  

  225 MHz ________  

  400 MHz ________  

5.  Record leve ls:  

  75 MHz ________  

  225 MHz ________  

  400 MHz ________  

6.  Calcu late re turn loss for  Steps 3 and 5 and record ________  

7.  Ver i fy VSWR: 

  75 MHz  <1.3 ________  

  225 MHz  <1.3 ________  

  400 MHz  <1.35 ________  

SWR CONNECTOR 

10.  Record leve ls:  

  75 MHz ________  

  225 MHz ________  

  400 MHz ________  

11.  Calcu late re turn loss for  Steps 3 and 10 and record ________  

12.  Ver i fy VSWR: 

  75 MHz  <1.3 ________  

  225 MHz  <1.3 ________  

  400 MHz  <1.35 ________  

(9)  Marker Beacon 

7.  Ver i fy 400 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
95% AM (±5% AM) ________  

9.  Ver i fy 1300 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
95% AM (±5% AM) ________  

11.  Ver i fy 3000MHz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
95% AM (±5% AM) ________  
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STEP DATA RESULT 

(10)  VOR 

MODULATION FREQUENCY, DISTORTION AND DEPTH ACCURACY 

7.  Ver i fy 1020 Hz (±0.02%) wi th  <2.0% distor t ion and AM Depth of   
30% AM (±2% AM) ________  

9.  Ver i fy 30 Hz (±0.02%) wi th  <2.0% distor t ion and AM Depth of   
30% AM (±2% AM) ________  

11.  Ver i fy 9960 Hz (±0.02%) wi th  <2.0% distor t ion and AM Depth of   
30% AM (±2% AM) ________  

13.  Ver i fy AM Depth of  60% AM (±4% AM) ________  

FM DEVIATION ACCURACY 

15.  Ver i fy 480 Hz (±25 Hz)  ________  

BEARING ACCURACY 

21.  Ver i fy readings:  

  30  210°  (±0.1° )  ________  

  90  270°  (±0.1° )  ________  

  150  330°  (±0.1° )  ________  

  210  30°  (±0.1° )  ________  

  270  90°  (±0.1° )  ________  

  330  150°  (±0.1° )  ________  

23.  Ver i fy readings:  

  30  30°  (±0.1° )  ________  

  90  90°  (±0.1° )  ________  

  150  150°  (±0.1° )  ________  

  210  210°  (±0.1° )  ________  

  270  270°  (±0.1° )  ________  

  330  330°  (±0.1° )  ________  

27.  Ver i fy readings:  

  1  1°  (±0.1° )  ________  

  2  2°  (±0.1° )  ________  

  10.1  10.1°  (±0.1° )  ________  

  10.2  10.2°  (±0.1° )  ________  
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(11)  Local izer 

MODULATION FREQUENCY, DISTORTION AND DEPTH ACCURACY 

7.  Ver i fy 1020 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
30% AM (±2% AM) ________  

9.  Ver i fy 90 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
20% AM (±2% AM) ________  

11.  Ver i fy 150 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
20% AM (±2% AM) ________  

DDM ACCURACY 

14.  Ver i fy readings:  

  0 .000 CENTER  0 .000 (±0.0015 DDM ________  

  0 .093 LEFT  0 .093 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .093 RIGHT  0 .093 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .155 LEFT  0 .155 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .155 RIGHT  0 .155 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .200 LEFT  0 .200 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .200 RIGHT  0 .200 (±0.0015 DDM + ±3% of  set t ing)  ________  

16.  Ver i fy readings:  

  0 .094  0 .094 (±0.0025 DDM + ±3% of  set t ing)  ________  

  0 .095  0 .095 (±0.0025 DDM + ±3% of  set t ing)  ________  

  0 .096  0 .096 (±0.0025 DDM + ±3% of  set t ing)  ________  

  0 .097  0 .097 (±0.0025 DDM + ±3% of  set t ing)  ________  

PHASE ACCURACY 

18.  Ver i fy readings:  

  0  0°  (±0.5° )  ________  

  5  -5°  (±0.5° )  ________  

  10  -10°  (±0.5° )  ________  

  20  -20°  (±0.5° )  ________  

  40  -40°  (±0.5° )  ________  

  80  40°  (±0.5° )  ________  

  120  0°  (±0.5° )  ________  
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(12)  Gl ideslope 

MODULATION FREQUENCY, DISTORTION AND DEPTH ACCURACY 

7.  Ver i fy 90 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
40% AM (±2% AM) ________  

9.  Ver i fy 150 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
40% AM (±2% AM) ________  

DDM ACCURACY 

11.  Ver i fy readings:  

  0 .000 CENTER  0 .000 (±0.003 DDM ________  

  0 .091 UP  0 .091 (±0.003 DDM + ±3% of  set t ing)  ________  

  0 .091 DOWN  0 .091 (±0.003 DDM + ±3% of  set t ing)  ________  

  0 .175 UP  0 .175 (±0.003 DDM + ±3% of  set t ing)  ________  

  0 .175 DOWN  0 .175 (±0.003 DDM + ±3% of  set t ing)  ________  

  0 .400 UP  0 .400 (±0.003 DDM + ±3% of  set t ing)  ________  

  0 .400 DOWN  0 .400 (±0.003 DDM + ±3% of  set t ing)  ________  

13.  Ver i fy readings:  

  0 .176  0 .176 (±0.0048 DDM + ±3% of  set t ing)  ________  

  0 .177  0 .177 (±0.0048 DDM + ±3% of  set t ing)  ________  

  0 .178  0 .178 (±0.0048 DDM + ±3% of  set t ing)  ________  

  0 .179  0 .179 (±0.0048 DDM + ±3% of  set t ing)  ________  

PHASE ACCURACY 

16.  Ver i fy readings:  

  0  0°  (±0.5° )  ________  

  5  -5°  (±0.5° )  ________  

  10  -10°  (±0.5° )  ________  

  20  -20°  (±0.5° )  ________  

  40  -40°  (±0.5° )  ________  

  80  40°  (±0.5° )  ________  

  120  0°  (±0.5° )  ________  
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(13)  ILS 

MARKER BEACON 

7.  Ver i fy 75 MHz (±1 ppm) and tone f requency of  400 Hz (±0.02%)  
wi th  <5% distor t ion and AM Depth of  95% AM (±5% AM) ________  

9.  Ver i fy 1300 Hz (±0.02%) wi th  <3.75% distor t ion and AM Depth of   
95% AM (±3.75% AM) ________  

11.  Ver i fy 3000 Hz (±0.02%) wi th  <3.75% distor t ion and AM Depth of   
95% AM (±3.75% AM) ________  

LOCALIZER 

13.  Ver i fy 108.100 MHz (±1 ppm) and tone f requency of   
1020 Hz (±0.02%) at  -10 dBm (±2.5 dB)  wi th  <2.5% distor t ion  
and AM Depth of  30% AM (±2% AM) ________  

15.  Ver i fy 90 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
20% AM (±2% AM) ________  

17.  Ver i fy 150 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
20% AM (±2% AM) ________  

20.  Ver i fy readings:  

  0 .000 CENTER  0 .000 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .093 LEFT  0 .093 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .093 RIGHT  0 .093 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .155 LEFT  0 .155 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .155 RIGHT  0 .155 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .200 LEFT  0 .200 (±0.0015 DDM + ±3% of  set t ing)  ________  

  0 .200 RIGHT  0 .200 (±0.0015 DDM + ±3% of  set t ing)  ________  

22.  Ver i fy readings:  

  0 .094  0 .094 (±0.0025 DDM + ±3% of  set t ing)  ________  

  0 .095  0 .095 (±0.0025 DDM + ±3% of  set t ing)  ________  

  0 .096  0 .096 (±0.0025 DDM + ±3% of  set t ing)  ________  

  0 .097  0 .097 (±0.0025 DDM + ±3% of  set t ing)  ________  



     
MAINTENANCE MANUAL 
IFR 4000  

2-2-3 
Page 53 

Aug 1/04 

STEP DATA RESULT 

(13)  ILS (cont)  

PHASE ACCURACY 

24.  Ver i fy readings:  

  0  0°  (±0.5° )  ________  

  5  -5°  (±0.5° )  ________  

  10  -10°  (±0.5° )  ________  

  20  -20°  (±0.5° )  ________  

  40  -40°  (±0.5° )  ________  

  80  40°  (±0.5° )  ________  

  120  0°  (±0.5° )  ________  

GLIDESLOPE 

29.  Ver i fy -30 dBm (±3 dB) ________  

31.  Ver i fy -10 dBm (±3 dB) ________  

(14)  COMM VHF AM 

8.  Ver i fy 1020 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
30% AM (±2% AM) ________  

(15)  COMM UHF 

8.  Ver i fy 1020 Hz (±0.02%) wi th  <2.5% distor t ion and AM Depth of   
30% AM (±2% AM) ________  

(16)  Frequency Counter 

7.  Ver i fy readings:  

  10 MHz  10 MHz (±1 ppm + ±1 count)  ________  

  10.001 MHz  10.001 MHz (±1 ppm + ±1 count)  ________  

  100.101 MHz  100.101 MHz (±1 ppm + ±1 count)  ________  

  399.999 MHz  399.999 MHz (±1 ppm + ±1 count)  ________  

12.  Ver i fy readings:  

  10 MHz  10 MHz (±1 ppm + ±1 count)  ________  

  10.001 MHz  10.001 MHz (±1 ppm + ±1 count)  ________  

  100.101 MHz  100.101 MHz (±1 ppm + ±1 count)  ________  

  399.999 MHz  399.999 MHz (±1 ppm + ±1 count)  ________  

17.  Ver i fy 1  MHz (±1 ppm + ±1 count)  ________  

20.  Ver i fy 1 .00001 MHz (±1 ppm + ±1 count)  ________  

22.  Ver i fy 5 .10001 MHz (±1 ppm + ±1 count)  ________  

24.  Ver i fy 9 .99999 MHz (±1 ppm + ±1 count)  ________  
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(17)  AM Meter 

3.  Record AM readings:  

  X1   ________  

  X2   ________  

  X3   ________  

  X4   ________  

  X5   ________  

  X6   ________  

  X7   ________  

  X8   ________  

  X9   ________  

9.  Ver i fy AM readings:  

  (X1 ÷  1 .1)  < Reading < (X1 ÷  0 .9)  ________ (√ )  

  (X2 ÷  1 .1)  < Reading < (X2 ÷  0 .9)  ________ (√ )  

  (X3 ÷  1 .1)  < Reading < (X3 ÷  0 .9)  ________ (√ )  

  (X4 ÷  1 .1)  < Reading < (X4 ÷  0 .9)  ________ (√ )  

  (X5 ÷  1 .1)  < Reading < (X5 ÷  0 .9)  ________ (√ )  

  (X6 ÷  1 .1)  < Reading < (X6 ÷  0 .9)  ________ (√ )  

13.  Ver i fy AM readings:  

  (X7 ÷  1 .1)  < Reading < (X7 ÷  0 .9)  ________ (√ )  

  (X8 ÷  1 .1)  < Reading < (X8 ÷  0 .9)  ________ (√ )  

  (X9 ÷  1 .1)  < Reading < (X9 ÷  0 .9)  ________ (√ )  

(18)  FM Meter 

3.  Record AM readings:  

  X1   ________  

  X2   ________  

  X3   ________  

  X4   ________  

  X5   ________  

  X6   ________  
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(18)  FM Meter (cont)  

9.  Ver i fy FM readings:  

  [ (X1 -  0 .4)  ÷  1 .08]  < Reading < [ (X1 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X2 -  0 .4)  ÷  1 .08]  < Reading < [ (X2 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X3 -  0 .4)  ÷  1 .08]  < Reading < [ (X3 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X4 -  0 .4)  ÷  1 .08]  < Reading < [ (X4 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X5 -  0 .4)  ÷  1 .08]  < Reading < [ (X5 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X6 -  0 .4)  ÷  1 .08]  < Reading < [ (X6 + 0.4)  ÷  0 .92]  ________ (√ )  

14.  Ver i fy FM readings:  

  [ (X4 -  0 .4)  ÷  1 .08]  < Reading < [ (X4 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X5 -  0 .4)  ÷  1 .08]  < Reading < [ (X5 + 0.4)  ÷  0 .92]  ________ (√ )  

  [ (X6 -  0 .4)  ÷  1 .08]  < Reading < [ (X6 + 0.4)  ÷  0 .92]  ________ (√ )  

(19)  SWR Meter 

4.  Ver i fy readings:  

  75  1 .000 (±0.2 + ±20% of  reading)  ________  

  137  1 .000 (±0.2 + ±20% of  reading)  ________  

  225  1 .000 (±0.2 + ±20% of  reading)  ________  

  312  1 .000 (±0.2 + ±20% of  reading)  ________  

  400  1 .000 (±0.2 + ±20% of  reading)  ________  

6.  Ver i fy readings:  

  75  1 .500 (±0.2 + ±20% of  reading)  ________  

  137  1 .500 (±0.2 + ±20% of  reading)  ________  

  225  1 .500 (±0.2 + ±20% of  reading)  ________  

  312  1 .500 (±0.2 + ±20% of  reading)  ________  

  400  1 .500 (±0.2 + ±20% of  reading)  ________  

8.  Ver i fy readings:  

  75  2 .000 (±0.2 + ±20% of  reading)  ________  

  137  2 .000 (±0.2 + ±20% of  reading)  ________  

  225  2 .000 (±0.2 + ±20% of  reading)  ________  

  312  2 .000 (±0.2 + ±20% of  reading)  ________  

  400  2 .000 (±0.2 + ±20% of  reading)  ________  
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(19)  SWR Meter (cont)  

10.  Ver i fy readings:  

  75  3 .000 (±0.2 + ±20% of  reading)  ________  

  137  3 .000 (±0.2 + ±20% of  reading)  ________  

  225  3 .000 (±0.2 + ±20% of  reading)  ________  

  312  3 .000 (±0.2 + ±20% of  reading)  ________  

  400  3 .000 (±0.2 + ±20% of  reading)  ________  

(20)  Power Meter 

6.  Ver i fy readings:  

  100 MHz  0.1 W  0 .1  W (±8% of  reading + ±1 count)  ________  

  100 MHz  1.0 W  1 .0  W (±8% of  reading + ±1 count)  ________  

  100 MHz  5.0 W  5 .0  W (±8% of  reading + ±1 count)  ________  

  100 MHz  10.0 W  10.0 W (±8% of  reading + ±1 count)  ________  

  100 MHz  20.0 W  20.0 W (±8% of  reading + ±1 count)  ________  

  100 MHz  25.0 W  25.0 W (±8% of  reading + ±1 count)  ________  

  300 MHz  0.1 W  0 .1  W (±8% of  reading + ±1 count)  ________  

  300 MHz  1.0 W  1 .0  W (±8% of  reading + ±1 count)  ________  

  300 MHz  5.0 W  5 .0  W (±8% of  reading + ±1 count)  ________  

  300 MHz  10.0 W  10.0 W (±8% of  reading + ±1 count)  ________  

  300 MHz  20.0 W  20.0 W (±8% of  reading + ±1 count)  ________  

  300 MHz  25.0 W  25.0 W (±8% of  reading + ±1 count)  ________  
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(1)  Test  Setup 

PREREQUISITES:   Sel f  Test  (para 2-2-3D[1] )  

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

 

STEP PROCEDURE 

1.  A l low 15 minute warmup for  Test  Set .  

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

 

1 113.000 MHz 

2 75.000 MHz 

3 225.000 MHz 

4 332.000 MHz 

5 400.000 MHz 

6 175.000 MHz 

7 250.000 MHz 

8 108.000 MHz 

 

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

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

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

6 .  Press the CAL Sof t  Key to  d isp lay the Cal ibrat ion Screen.  

7 .  Enter  password (3524 )  to  d isp lay the Cal ibrat ion Screen.  
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8.  Character ize and record the loss of  the Power Meter  Cal ibrat ion Setup (2-2-3,  
F igure 5) :  

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

�  Measure the loss between the Signal  Generator  and the end of  the coaxia l  
cable going to  the RF I /O Connector .   Record as B.  

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

 

Power Meter  Cal ibrat ion Setup 
F igure 5 

IFR 4000SIGNAL GENERATOR

100 W AMPLIFIER

DIRECTIONAL
COUPLER

POWER METER

INPUT OUTPUT

RF OUT RF I/O

BANDPASS
FILTER

3 dB
ATTENUATOR

20 dB
ATTENUATOR

MEASURE LOSS
BETWEEN

THESE POINTS

TEMPORARY CONNECTION FOR
SETUP LOSS MEASUREMENT
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(2)  Miscel laneous 

PREREQUISITES:   Test  Setup (para 2-2-3F(1)  

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

 

STEP PROCEDURE 

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

TXCO 

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

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

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

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

6 .  Disconnect  the Signal  Generator .  

SWR 

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

8 .  Connect  TNC Shor t  to  the SWR Connector .  

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

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

POWER METER 

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

12.  Connect  Test  Equipment  to  Test  Set  as shown in  2-2-3,  F igure 5.   Using the loss 
f igure recorded in  2-2-3F(1)  Step 8,  input  that  number as an of fset  in  the Power 
Meter  and set  the Power Meter  to  read Wat ts.  
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13.  Fol low the on-screen prompts,  ad just ing the Signal  Generator  output  leve l  to  
achieve the Power Meter  readings ind icated on the Test  Set .  

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

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

FM DEV 

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

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

17.  Fol low the on-screen prompts and set  the FM deviat ion on the Signal  Generator  
as ind icated.   When changing deviat ion leve ls,  wai t  severa l  seconds before 
pressing the NEXT Sof t  Key to  a l low the Test  Set  to  average the modulat ion.  

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

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

PREREQUISITES:   Test  Setup (para 2-2-3F(1)  
  Misce l laneous (para 2-2-3F(2)  

TEST EQUIPMENT:   Measur ing Receiver  w/  Sensor  Head  

 

STEP PROCEDURE 

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

MAIN 

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

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

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

5 .  Fo l low the on-screen prompts and recal l  stored ca l ibrat ion leve ls on the 
Measur ing Receiver  (para 2-2-3F[1] ,  Step 2) .   For  the MAIN AMPL LEVEL 
Sequence,  the AM modulat ion set t ing error  must  be <0.5% and the ampl i tude 
set t ing error  must  be <0.1 dB.  

6 .  Reference the fo l lowing:  

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

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

�  Steps 3 to  6 of  MAIN AMPL LEVEL Sequence 
Fol low the on-screen prompts and recal l  the necessary ca l ibrat ions on the 
Measur ing Receiver .  

�  Steps 7 to  26 of  MAIN AMPL LEVEL Sequence 
Connect  the Measur ing Receiver  Sensor  Head to  the RF I /O Connector .  

�  Step 27 of  MAIN AMPL LEVEL Sequence 
Enter ing the f requency of  140 MHz on the Measur ing Receiver  d isp lays 
UNCAL and RECAL.   Press the Measur ing Receiver  Cal ibrate but ton and 
a l low the ca l  rout ine to  complete before set t ing the UUT VALUE: f ie ld .  

�  Steps 28 to  29 of  MAIN AMPL LEVEL Sequence 
Fol low the on-screen prompts and recal l  the necessary ca l ibrat ions on the 
Measur ing Receiver .  

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

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

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

10.  Fol low the on-screen prompts and recal l  stored ca l ibrat ion leve ls on the 
Measur ing Receiver  (para 2-2-3F[1]  Step 2) .   For  the LOC AMPL LEVEL 
Sequence,  the AM modulat ion set t ing error  must  be <0.5% and the ampl i tude 
set t ing error  must  be <0.1 dB.  

11.  Reference the fo l lowing:  

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

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

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

MKR 

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

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

15.  Fol low the on-screen prompts and recal l  stored ca l ibrat ion leve ls on the 
Measur ing Receiver  (para 2-2-3F[1]  Step 2) .   For  the LOC AMPL LEVEL 
Sequence,  the AM modulat ion set t ing error  must  be <1% and the ampl i tude 
set t ing error  must  be <0.1 dB ( taking in to account  the 10 dB At tenuator) .  

16.  Reference the fo l lowing:  

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

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

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

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

PREREQUISITES:   Test  Setup (para 2-2-3F(1)  
  Misce l laneous (para 2-2-3F(2)  
  RF Ampl i tude Levels (para 2-2-3F(3)  

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

 

STEP PROCEDURE 

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

VOR 

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

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

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

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

6 .  Reference the fo l lowing:  

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

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

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

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

MAIN LOC 

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

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

10.  Fol low the on-screen prompts.  

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

MAIN G/S 

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

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

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

15.  Fol low the on-screen prompts.  
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16.  When the MAIN PATH G/S Sequence is complete,  press the SAVE & RETURN 
Sof t  Key to  return to  the MODULATION Cal  Screen.  

LOC LOC 

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

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

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

20.  Fol low the on-screen prompts.  

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

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

23.  Disconnect  test  equipment  f rom Test  Set .  
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4.  Assembly Drawings 
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56A1A2A1  Keypad PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  13 
56A1A2A2  Processor  PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  15 
56A1A2A3  Mul t i -Funct ion PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25 
56A1A2A4  LCD Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  37 
 
56A1A3 RF Assy - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  38 
56A1A3A1  RF Contro l ler  PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  39 
56A1A3A2  RF Converter  PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  45 
56A1A3A2A1   Buf fer  Amp PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  53 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

056M-011
PREFIX ALL REFERENCE DESIGNATORS WITH 56A1.
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056M-010

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

 

 
  F igure 6  Composi te  Assy (Sheet  2  of  2)  
 (0000-5640-000-A)  (System Interconnect  Diagram) (56A1) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

056M-05a
PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A1.
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(TOP VIEW)

 

 
  F igure 7  Power Supply PCB Assy (Sheet  1  of  7)  
 (7010-5630-500-B)  (56A1A1) 
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056M-05b

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A1.

1

J1

5
F1

(BOTTOM VIEW)

 

 
  F igure 7  Power Supply PCB Assy (Sheet  2  of  7)  
 (7010-5630-500-B)  (56A1A1) 
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  F igure 7  Power Supply PCB Assy (Sheet  3  of  7)  
 (0000-5630-500-C) (Ci rcu i t  Schemat ic -  Sheet  1 of  5)  (56A1A1) 
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  F igure 7  Power Supply PCB Assy (Sheet  4  of  7)  
 (0000-5630-500-C) (Ci rcu i t  Schemat ic -  Sheet  2 of  5)  (56A1A1)  
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  F igure 7  Power Supply PCB Assy (Sheet  5  of  7)  
 (0000-5630-500-C) (Ci rcu i t  Schemat ic -  Sheet  3 of  5)  (56A1A1)  
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  F igure 7  Power Supply PCB Assy (Sheet  6  of  7)  
 (0000-5630-500-C) (Ci rcu i t  Schemat ic -  Sheet  4 of  5)  (56A1A1)  
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  F igure 7  Power Supply PCB Assy (Sheet  7  of  7)  
 (0000-5630-500-C) (Ci rcu i t  Schemat ic -  Sheet  5 of  5)  (56A1A1) 
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

056M-012
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PREFIX ALL REFERENCE DESIGNATORS WITH 56A1.  

 
 
  F igure 8  Chassis Assy 
 (7005-5640-100-D) (56A1A2) 
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056M-32

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A2A1.

S1 S2 S3 S4 S5
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S14 S15
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S17 S11 S23

S21 S22 S18 S19

DS1

DS2

 

 
  F igure 9  Keypad PCB Assy (Sheet  1  of  2)  
 (7010-5630-700-A)  (56A1A2A1) 
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  F igure 9  Keypad Assy (Sheet  2  of  2)  
 (0000-5630-700-A)  (Ci rcu i t  Schemat ic)  (56A1A2A1) 
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056M-30a

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A2A2.

(TOP VIEW)
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  F igure 10  Processor  PCB Assy (Sheet  1  of  10)  
 (7010-5630-200-D) (56A1A2A2) 
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056M-30b

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A2A2.

(BOTTOM VIEW)
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  F igure 10  Processor  PCB Assy (Sheet  2  of  10)  
 (7010-5630-200-D) (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  3  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  1 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  4  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  2 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  5  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  3 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  6  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  4 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  7  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  5 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  8  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  6 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  9  of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  7 of  8)  (56A1A2A2) 
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  F igure 10  Processor  PCB Assy (Sheet  10 of  10)  
 (0000-5630-200-B)  (Ci rcu i t  Schemat ic -  Sheet  8 of  8)  (56A1A2A2) 
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056M-31

CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A2A3.
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD).

PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A3A2.
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CAUTION:
CONTAINS PARTS AND ASSEMBLIES
SUSCEPTIBLE TO DAMAGE BY
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PREFIX ALL REFERENCE DESIGNATORS WITH 56A1A3A2.
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SECTION 3 - DISASSEMBLY/REASSEMBLY 

1.  Disassembly 

A.  Genera l  

Conta ins inst ruct ions necessary to  remove and d isassemble assembl ies wi th in  the 4000.  

PROCEDURE  PAGE 

Bat tery -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3  
Fuse --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5  
Case Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  7  
Power Supply PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9  
RF Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  10 
Processor  PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  12 
Mul t i -Funct ion PCB Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  13 
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B.  Pre l iminary Considerat ions 

(1)  Tools Requi red 
 

TOOL SIZE DESCRIPTION 

SCREWDRIVER #2 PHILLIPS 

SCREWDRIVER #1 SLOTTED 

WRENCH 5/32"   3 /16"  SOCKET 

PLIERS  NEEDLE-NOSE 

 
 

(2)  Disassembly Precaut ions 

CAUTION:  TAG EACH WIRE AND CABLE PRIOR TO REMOVAL. 

CAUTION:  AVOID BENDING OR TWISTING SEMI-RIGID COAXIAL CABLES. 

CAUTION:  AVOID PLACING UNDUE STRAIN ON ANY WIRE OR CABLE. 

CAUTION:  AVOID DISCARDING LOOSE ITEMS (NUTS, SCREWS, WASHERS, 
ETC.) .  

CAUTION:  AVOID EXPOSING COMPONENTS TO EXCESSIVE HEAT WHEN 
REMOVING SOLDER. 
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(3)  ESD 

CAUTION:  THE POWER SUPPLY PCB ASSY, RF ASSY, KEYPAD PCB ASSY, 
PROCESSOR PCB ASSY, MULTI-FUNCTION PCB ASSY, LCD PCB ASSY 
AND KEYPAD PCB ASSY CONTAIN PARTS SENSITIVE TO DAMAGE BY 
ELECTROSTATIC DISCHARGE (ESD).   ALL PERSONNEL PERFORMING 
DISASSEMBLY SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD 
PRACTICES. 

 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE
BY ELECTROSTATIC DISCHARGE (ESD)

 

(4)  EMC and Safety Compl iance 

Al l  assembl ies,  cables,  connectors,  p last ic fasteners,  gaskets,  f ingerstock and 
miscel laneous hardware wi th in  the Test  Set  are conf igured to  sat isfy the safety and 
EMC compl iance standards.  

CAUTION:  UPON COMPLETION OF ANY MAINTENANCE ACTION; ALL 
ASSEMBLIES, CABLES, CONNECTORS, PLASTIC FASTENERS, 
GASKETS, FINGERSTOCK AND MISCELLANEOUS HARDWARE MUST 
BE CONFIGURED AS INSTALLED AT THE FACTORY. 
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C.  Procedures 

(1)  Bat tery 

PRELIMINARY PROCEDURES:  None 

WARNING: DANGEROUS VOLTAGES ARE PRESENT WITH CASE ASSY REMOVED 
IF POWER IS PRESENT. 

STEP PROCEDURE 

1.  Remove external  power sources and a l l  external  cables f rom the 4000.  

2 .  Loosen the four  capt ive screws hold ing bumpers ( two in  back and two in  f ront ) .   
Remove bumpers.  

 

 

 

3 .  Loosen f ive capt ive screws secur ing the Bat tery Cover .   Remove the Bat tery 
Cover.  
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STEP PROCEDURE 

4.  Disconnect  the Bat tery wi re harness.  

 

 

 

5 .  Remove the Bat tery.  
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(2)  Fuse 

PRELIMINARY PROCEDURES:  None 

WARNING: DANGEROUS VOLTAGES ARE PRESENT WITH CASE ASSY REMOVED 
IF POWER IS PRESENT. 

STEP PROCEDURE 

1.  Remove external  power sources and a l l  external  cables f rom the 4000.  

2 .  Loosen the four  capt ive screws hold ing bumpers ( two in  back and two in  f ront ) .   
Remove bumpers.  

 

 

 

3 .  Loosen f ive capt ive screws secur ing the Bat tery Cover .   Remove the Bat tery 
Cover.  
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STEP PROCEDURE 

4.  Remove the Fuse.  
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(3)  Case Assy 

PRELIMINARY PROCEDURES:  Bat tery (para 2-3-1C(1)  

STEP PROCEDURE 

1.  Loosen the four  capt ive screws hold ing bumpers ( two in  back and two in  f ront ) .   
Remove bumpers.  

 

 

 

2 .  Remove four  screws.  
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STEP PROCEDURE 

3.  Remove four  screws.  

 

 

 

4 .  Open the Case Assy.  
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(4)  Power Supply PCB Assy 

PRELIMINARY PROCEDURES:  Case Assy (para 2-3-1C(3)  

STEP PROCEDURE 

1.  Disconnect  wi re cable and r ibbon cable f rom the Power Supply PCB Assy.  

 

 

 

2 .  Remove e ight  screws.  

 

 

 

3 .  Remove Power Supply PCB Assy.  
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(5)  RF Assy 

PRELIMINARY PROCEDURES:  Case Assy (para 2-3-1C(3)  

STEP PROCEDURE 

1.  Disconnect  r ibbon cable f rom the RF Assy.  

 

 

 

2 .  Remove two semi- r ig id  coaxia l  cables.  
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STEP PROCEDURE 

3.  Disconnect  s ix coaxia l  cables f rom the RF Assy.  

 

 

 

4 .  Remove 11 screws.  

 

 

 

5 .  Remove the RF Assy.  
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(6)  Processor  PCB Assy 

PRELIMINARY PROCEDURES:  Case Assy (para 2-3-1C(3)  

STEP PROCEDURE 

1.  Remove jumper f rom Mul t i -Funct ion PCB Assy.  

 

 

 

2 .  Remove four  nuts and four  lock washers.  

 

 

 

3 .  Remove the Processor  PCB Assy.  
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(7)  Mul t i -Funct ion PCB Assy 

PRELIMINARY PROCEDURES:  Case Assy (para 2-3-1C[3] )  
 Processor  PCB Assy (para 2-3-1C[6] )  

STEP PROCEDURE 

1.  Disconnect  three r ibbon cables f rom the Mul t i -Funct ion PCB Assy.  

 

 

 

2 .  Disconnect  r ibbon cable,  wi re  cable and four  coaxia l  cables f rom the Mul t i -
Funct ion PCB Assy.  

CAUTION :  EXERCISE CAUTION WHEN REMOVING THE RIBBON CABLE 
FROM THE MULTI-FUNCTION PCB ASSY. 
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STEP PROCEDURE 

3.  Remove 11 screws.  

 

 

 

4 .  Remove Mul t i -Funct ion PCB Assy.  
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(8)  Keypad PCB Assy 

PRELIMINARY PROCEDURES:  Case Assy (para 2-3-1C[3] )  
 Processor  PCB Assy (para 2-3-1C[6] )  
 Mul t i -Funct ion PCB Assy (para 2-3-1C[7] )  

STEP PROCEDURE 

1.  Remove 12 screws and f ive shel l  nuts.  

 

 

 

2 .  Remove Keypad PCB Assy.  
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(9)  LCD PCB Assy 

PRELIMINARY PROCEDURES:  Case Assy (para 2-3-1C[3] )  

STEP PROCEDURE 

1.  Disconnect  wi re cable and r ibbon cable f rom Mul t i -Funct ion PCB Assy.  

CAUTION :  EXERCISE CAUTION WHEN REMOVING THE RIBBON CABLE 
FROM THE MULTI-FUNCTION PCB ASSY. 

 

 
 

2 .  Remove four  screws.  

 

 
 

3 .  Remove LCD PCB Assy.  
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2.  Reassembly 

A.  Genera l  

Reassembly depends upon extent  o f  d isassembly and should be per formed wi th  normal  
repai r  and/or  c leaning.   Per form reassembly in  reverse sequence of  d isassembly procedures 
unless otherwise speci f ied.  

B.  Pre l iminary Considerat ions 

(1)  Tools Requi red 

Reassembly requi res the same too ls requi red for  d isassembly un less otherwise 
speci f ied.  

(2)  Reassembly Precaut ions 

CAUTION:  INSURE ALL COAXIAL CONNECTIONS ARE PROPERLY MATED. 

CAUTION:  AVOID BENDING OR TWISTING SEMI-RIGID COAXIAL CABLES. 

CAUTION:  PLACE ALL RIBBON CABLES TO LAY FLAT AND NEATLY FOLDED. 

CAUTION:  AVOID PLACING UNDUE STRAIN ON ANY WIRE OR CABLE. 

CAUTION:  AVOID OVERTIGHTENING SCREWS AND NUTS INCLUDING COAXIAL 
CONNECTORS. 

CAUTION:  REPLACE EACH REMOVED PLASTIC FASTENER IN SAME LOCATION 
AS MARKED AND CONFIGURED PRIOR TO REMOVAL. 

CAUTION:  AVOID EXPOSING COMPONENTS TO EXCESSIVE HEAT WHEN 
SOLDERING. 

(3)  ESD 

CAUTION

THIS EQUIPMENT CONTAINS PARTS

SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD)
 

CAUTION:  THE POWER SUPPLY ASSY, MULTI-FUNCTION PCB ASSY, RF ASSY 
AND PROCESSOR PCB ASSY CONTAIN PARTS SENSITIVE TO 
DAMAGE BY ELECTROSTATIC DISCHARGE (ESD).   ALL PERSONNEL 
PERFORMING REASSEMBLY SHOULD HAVE KNOWLEDGE OF 
ACCEPTED ESD PRACTICES AND/OR BE ESD CERTIFIED. 

 (4)  EMC and Safety Compl iance 

Al l  assembl ies,  cables,  connectors,  p last ic fasteners,  gaskets,  f ingerstock and 
miscel laneous hardware wi th in  the Test  Set  are conf igured to  sat isfy the safety and 
EMC compl iance standards.  

CAUTION:  UPON COMPLETION OF ANY MAINTENANCE ACTION, ALL 
ASSEMBLIES, CABLES, CONNECTORS, PLASTIC FASTENERS, 
GASKETS, FINGERSTOCK AND MISCELLANEOUS HARDWARE MUST 
BE CONFIGURED AS INSTALLED AT THE FACTORY. 
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C.  Reassembly Procedures 

(1)  Bat tery 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Torque the f ive capt ive screws on the Bat tery Cover  to  8 in / lbs.  

(2)  Fuse 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Torque the f ive capt ive screws on the Bat tery Cover  to  8 in / lbs.  

(3)  Case Assy 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Torque the e ight  screws on the Case Assy to  17 in / lbs.  

(4)  Power Supply PCB Assy 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Insta l l  new gap pad between the Power Supply PCB Assy and the Chassis Assy.  

 Torque the e ight  screws on the Power Supply PCB Assy to  6 in / lbs.  

(5)  RF Assy 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Replace RF gasket  i f  torn or  damaged.  

 Torque the 11 screws on the RF Assy to  8 in / lbs.  

 Torque the two semi- r ig id  coaxia l  cable connectors to  10 in / lbs.  

(6)  Processor  PCB Assy 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Torque the 4 nuts on the Processor  PCB Assy to  3 in / lbs.  

(7)  Mul t i -Funct ion PCB Assy 

CAUTION :  EXERCISE CAUTION WHEN INSTALLING THE RIBBON CABLE FROM 
THE LCD ASSY TO THE MULTI-FUNCTION PCB ASSY. 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Torque the 11 screws on the Mul t i -Funct ion PCB Assy to  6 in / lbs.  

(8)  Keypad PCB Assy 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Torque the 12 screws on the Keypad PCB Assy to  6 in / lbs.  

 Torque the f ive shel l  nuts on the Keypad PCB Assy to  6 in / lbs.  

(9)  LCD PCB Assy 

 Reassembly should be per formed in  reverse sequence of  d isassembly.  

 Reapply new double-st ick tape.  

 Torque the four  screws on the LCD PCB Assy to  6 in / lbs.  
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SECTION 4 - PARTS LIST 

To order  par ts contact :  

 Aeroflex  
 Customer Service Depar tment  
 10200 West  York Street  
 Wich i ta ,  KS 67215-8935 

 Telephone:   (800)  835-2350 
  FAX:  (316)  524-2623 

  Email :  service@aerof lex.com  

 

ASSEMBLY   PAGE 

Chassis Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 
Composi te  Assy -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 
Miscel laneous -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2  
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 MISCELLANEOUS  

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

 1002-5600-2C0 MANUAL,  OP,  CD, IFR 4000 
 1002-5600-2P0 MANUAL,  PP,  OP,  4000 
 1002-5600-8P0 INSTRUCTIONS, ANTENNA, 4000 
 1002-5600-9P0 CARD, PP,  PASSWORD, IFR 4000 
 1201-0909-900 ANTENNA 
 1201-5601-000 ANTENNA,75MHZ,4000 
 1412-5653-000 CASE,TRANSIT,4000 
 2289-0001-009 CAP,TNC,FEMALE,SHORT 
 5106-0000-057 FUSE,5A,32V,MINI  BLADE 
 6041-0001-000 CABLE ASSY,IEC STR,COR 80-1245 
 6041-5680-800 CABLE ASSY,TNC M/TNC M,48" 
 7110-5600-200 POWER SUPPLY, EXTERNAL DC 
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7003-5640-000 ASSY, COMPOSITE D 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

1 1403-5650-100 CHASSIS,REAR 
2 1414-5650-800 COVER,BATTERY 
3 2803-0125-006 SCREW,4-40 X 1/8 PPHM 
4 2803-0500-006 SCREW,4-40 X 1/2 PPHM 
5 2805-0438-006 SCREW,8-32 X 7/16 PPHM 
7 2840-0000-060 WASHER,NYL, .312OD,.171ID, .032T 
8 1414-0000-008 COVER,MINI  POWER JACK 
13 1421-5651-300 BUMPER,CORNER 
14 1407-5651-400 HANDLE,EXTRUDED 
15 1407-5651-500 HANDLE,STRAP 
16 1414-5651-700 COVER,BNC/TNC 
17 1414-5651-800 COVER,REMOTE 
18 2803-0125-005 SCREW,4-40 X 1/8 SHOULDER 
A1 7010-5630-500 PCB ASSY,POWER SUPPLY 
A2 7005-5640-100 ASSY,CHASSIS 
A3 7005-5640-400 ASSY,RF 
BT1 7020-0012-500 ASSY,LI ION BATTERY PACK 
J1 2123-0000-109 CONN,F,TNC,BH,ADP,SMA,WTRPRF 
J2 2123-0000-109 CONN,F,TNC,BH,ADP,SMA,WTRPRF 
J3 2123-0000-110 CONN,F,BNC,BH,ADP,SMB,WTRPRF 
J4 2123-0000-110 CONN,F,BNC,BH,ADP,SMB,WTRPRF 
W1 7007-5680-100 WIRE HARN ASSY,DC INPUT 
W2 6045-5680-400 RBN CA ASSY,28GA,34C,6.0L,2MM 
W3 6045-5680-600 RBN CA ASSY,28GA,34C,9.75L,2MM 
W9 6044-1230-500 COAX CONF SL SMB RA-SMB RA 90 
W10 6042-5680-500 COAX ASSY,RF 
W11 6042-5680-500 COAX ASSY,RF 
W12 6050-0040-500 COAX ASSY, 316,R F SMB/R F SMB 
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7005-5640-100 ASSY, CHASSIS D 

REFERENCE PART 
DESIGNATOR NUMBER DESCRIPTION 

1 1403-5650-000 CHASSIS,FRONT 
2 1400-5650-200 BRACKET,DISPLAY 
3 1414-5650-300 COVER,DISPLAY 
5 3900-5650-500 LENS,DISPLAY 
8 2803-0188-003 SCREW,4-40 X 3/16 PFHM 
9 2803-0188-006 SCREW,4-40 X 3/16 PPHM 
10 2850-7866-300 STANDOFF,HEX,MALE-FEMALE 
11 2803-0375-006 SCREW, 4-40 X 3/8 PPHM 
12 2801-0375-006 SCREW,2-56 X 3/8 PPHM 
13 2818-0000-017 STANDOFF,.188 HEX M/F, .187LG 
14 2850-0000-012 NUT,HEX,SMALL PAT,2-56 
16 2840-0000-004 WASHER,LOCK,INT TOOTH,2 
A1 7010-5630-700 PCB ASSY,KEYPAD 
A2 7010-5630-200 PCB ASSY,PROCESSOR 
A3 7010-5630-300 PCB ASSY,MULTI-FUNCTION 
A4 7110-5600-000 ASSY,LCD 
A5 7110-5600-100 ASSY,KEYPAD 
JTB1 2132-0004-000 CONN,JUMPER BLOCK,.1C, .025 PIN 
W1 6045-5680-000 RIBBON CA ASSY,RS-232/USB 
W5 6050-1990-500 COAX ASSY,316,RFSSMB/RFSSMB 
W6 6050-1990-500 COAX ASSY,316,RFSSMB/RFSSMB 
W7 6050-1990-500 COAX ASSY,316,RFSSMB/RFSSMB 
W8 6050-1990-500 COAX ASSY,316,RFSSMB/RFSSMB 
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APPENDIX A - CONNECTOR PIN-OUT TABLES 

 

056P-02

SWR AUX I/O DC POWER

REMOTE

ANTRF I/O

 

 

CONNECTOR TYPE SIGNAL TYPE INPUT/OUTPUT 

SWR TNC RF OUTPUT 

AUX I/O BNC N/A INPUT/OUTPUT 

DC POWER 2.5 mm CIRCULAR 

(2.5 mm center,   
5.5 mm outer diameter,   

center posi t ive)  

11 to 32 Vdc INPUT 

RF I/O TNC RF, 30 W CW MAX INPUT/OUTPUT 

ANT BNC RF, 0.5 W CW MAX INPUT/OUTPUT 

REMOTE 15-Pin Female MIXED INPUT/OUTPUT 

 (Refer to Appendix A, Table 2 for REMOTE Connector descript ion) 

I /O Connectors 
Table 1 
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056P-03

9 15

81
 

 

 

PIN NO. SIGNAL NAME DESCRIPTION 

1 VBUS_DN1 +5 Vdc Supply for Downstream USB Device 

2 H_D1+ D+ Data To/From Downstream USB Device 

3 VBUS_UP +5 Vdc Input from Upstream USB Host 

4 D_D+ D+ Data To/From Upstream USB Host 

5 TX RS-232 Data Output 

6 RX RS-232 Data Input 

7 CTS RS-232 Clear To Send (Input) 

8 RTS RS-232 Request To Send (Output) 

9 GND_DN1 Ground for Downstream USB Device 

10 H_D1- D- Data To/From Downstream USB Device 

11 GND_UP Ground from Upstream USB Host 

12 D_D- D- Data To/From Upstream USB Host 

13 GND System Ground 

14 GND System Ground 

15 GND System Ground 

REMOTE Connector  P in-Out  Table 
Table 2 
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APPENDIX B - TEST EQUIPMENT REQUIREMENTS 

This Appendix conta ins a l is t  o f  test  equipment  su i tab le for  per forming a l l  test ing procedures 
conta ined in  th is manual .   Other  equipment  meet ing speci f icat ions l is ted in  th is Appendix may be 
subst i tu ted in  p lace of  recommended models.   Equipment  l is ted in  th is Appendix may exceed 
min imum requi red speci f icat ions for  some procedures conta ined in  th is manual .  

 

TYPE MODEL 

Measur ing Receiver  HP-8902A or  Equiva lent  

Audio Analyzer  HP 8903A  or  Equiva lent  

S ignal  Generator  HP8657B or  Equiva lent  

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

Funct ion Generator  HP-33120A or  Equiva lent  

Spectrum Analyzer  AN-920 or  Equiva lent  

Modulat ion Analyzer  R&S FMAV or  Equiva lent  

Sensor  Module HP-11722A or  Equiva lent  

Power Meter  HP-E4418B or  Equiva lent  

Power Sensor  HP-E4412A or  Equiva lent  

TNC Precis ion Shor t  (Male)  N/A 

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

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

20 dB N-Connector  At tenuator  N/A 

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

10 dB BNC Connector  At tenuator  N/A 

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

50Ω ,  75Ω ,  100Ω ,  150Ω  Loads N/A 

VSWR Br idge Wi l t ron 62NF50 or  Equiva lent  
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 APPENDIX C - METRIC/BRITISH IMPERIAL CONVERSION TABLE 
  WITH NAUTICAL DISTANCE CONVERSIONS 

TO 
CONVERT: 

 
INTO: 

MULTIPLY 
BY: 

TO 
CONVERT: 

 
INTO: 

MULTIPLY 
BY: 

cm feet  0 .03281 meters feet  3 .281 

cm inches 0.3937 meters inches 39.37 

feet  cm 30.48 m/sec f t /sec 3.281 

feet  meters 0.3048 m/sec km/hr  3.6 

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

f t /sec knots 0.5921 mi les feet  5280 

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

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

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

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

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

kg pounds 2.205 mi les/hr  knots 0.8684 

kg/cm2  psi  0 .0703 nmi  feet  6080.27 

km feet  3281 nmi  km 1.8532 

km mi les 0.6214 nmi  meters 1853.2 

km nmi  0.5396 nmi  mi les 1.1516 

km/hr  f t /sec 0.9113 ounces grams 28.34953 

km/hr  knots 0.5396 pounds kg 0.4536 

km/hr  mi les/hr  0 .6214 psi  kg/cm2  0.0703 

knots f t /sec 1.689 100 f t  km 3.048 

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

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

 

NOTE:  A 15 minute warm-up per iod is requi red for  a l l  speci f icat ions.  

NOTE:  Audio d is tor t ion character is t ics  are measured in  a  20 Hz to  15 kHz post  detect ion 
bandwidth.  

NOTE:  A l l  DDM measurements are made on an RF output  s ignal .  

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

 

RF SIGNAL GENERATOR 

Output Frequency: 

 Marker  Beacon Channel :  72.00 to  78.00 MHz in  25 kHz steps 

 Marker  Beacon Preset :  74.50,  75.00 or  75.50 MHz 

 Marker  Beacon Var iab le:  72.00 to  78.00 MHz in  1 kHz steps 

 VOR Channel :  108.00 to  117.95 MHz in  50 kHz steps 

 VOR Preset :  108.00,  108.05 or  117.95 MHz 

 VOR Var iab le:  107.00 to  118.00 MHz in  1 kHz steps 

 LOC Channel :  108.10 to  111.95 MHz in  50 kHz steps 

 LOC Preset :  108.10,  108.15 or  110.15 MHz 

 LOC Var iab le:  107.00 to  113.00 MHz in  50 kHz steps 

 G/S Channel :  329.15 to  335.00 MHz in  50 kHz steps 

 G/S Preset :  334.25,  334.55 or  334.70 MHz 

 G/S Var iab le:  327.00 to  337.00 MHz in  1 kHz steps 

 Comm VHF AM Channel :  118.00 to  156.00 MHz in  25 or  8 .33 kHz s teps 

 Comm VHF AM Preset :  118.00,  137.00 or  156.00 MHz 

 Comm VHF AM Var iab le:  117.00 to  157.00 MHz in  1 kHz s teps 

 Comm VHF FM Channel :  156.00 to  174.00 MHz in  25 kHz s teps 

 Comm VHF FM Preset :  156.00,  165.00 or  174.00 MHz 

 Comm VHF FM Var iab le:  155.00 to  175.00 MHz in  1 kHz s teps 

 Comm UHF Channel :  225.00 to  400.00 MHz in  25 kHz s teps 

 Comm UHF Preset :  225.00,  312.00 or  400.00 MHz 

 Comm UHF Var iab le :  224.00 to  401.00 MHz in  1  kHz s teps 

 SELCAL Channel :  118.00 to  156.00 MHz in  25 kHz s teps 

 SELCAL Preset :  118.00,  137.00 or  156.00 MHz 

 SELCAL Var iab le:  117.00 to  157.00 MHz in  1 kHz s teps 

Frequency Accuracy:  Same as T ime Base 
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RF SIGNAL GENERATOR (cont)  

Output Level:  

 ANT Connector :  

  S ing le Carr ier :  +13 to  -67 dBm in 0.5 dB steps 

   Accuracy:  ±3 dB 

  Dual  Mode -  LOC: 0 dBm Fixed 

   Accuracy:  ±2.5 dB 

  Dual  Mode -  G/S:  0  to  -76 dBm in 0.5 dB steps 

   Accuracy:  ±3 dB 

  Tr i -Mode -  Marker :  +13 dBm Fixed 

   Accuracy:  ±2 dB 

  Tr i -Mode -  LOC: -7 dBm Fixed 

   Accuracy:  ±2 dB 

  Tr i -Mode -  G/S:  -7  to  -83 dBm in 0.5 dB steps 

   Accuracy:  ±3 dB 

 RF I /O Connector :  

  S ing le Carr ier :  -12 to  -130 dBm in 0.5 dB steps 

   Accuracy:  

    -12 to  -39.5 dBm: ±2.5 dB 

    -40 to  -94.5 dBm: ±2 dB 

    -95 to  -120 dBm: ±3 dB 

  Dual  Mode -  LOC: -22 dBm Fixed 

   Accuracy:  ±2 dB 

  Dual  Mode -  G/S:  -22 to  -101 dBm in 0.5 dB steps 

    -22 to  -100 dBm: ±2.5 dB 

Spectral  Puri ty:  

 Harmonics:  <-20 dBc 

 Non-Harmonic Spur ious:  <-35 dBc between 75 and 400 MHz 
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OPERATIONAL MODES 

VOR Mode: 

VOR Tone Frequency Accuracy:  

 30 Hz Reference:  ±0.02% 

 30 Hz Var iab le:  ±0.02% 

 1020 Hz:  ±0.02% 

 9960 Hz:  ±0.02% 

AM Modulat ion:  

 CAL:  

  30,  1020 and 9960 Hz Tones:  30% AM, Each Tone 

  1020 Hz Morse Code:  10% AM 

  Accuracy:  ±2% Modulat ion 

 Var iab le:  

  Range:  0% to 55% AM (30,  9960 and 1020 Hz Tones)  

 Distor t ion:  <2.5% in  CAL Posi t ion 

FM Modulat ion:  30 Hz Reference at  ±480 Hz Peak Deviat ion on 9960 Hz  
    Sub-Carr ier  

 Accuracy:  ±25 Hz Peak Deviat ion 

Bear ing:   To -  From Selectable 

 Preset  Bear ing:  0° ,  30° ,  60° ,  90° ,  120° ,  150° ,  180° ,  210° ,  240° ,  270° ,   
    300°  and 330°  

 Var iab le Bear ing:  3600 d ig i ta l ly  der ived courses in  0.1°  increments.  

 Accuracy:  ±0.1°  
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OPERATIONAL MODES (cont)  

LOC Mode: 

LOC Tone Frequency Accuracy:  

 90 Hz:   ±0.02% 

 150 Hz:  ±0.02% 

 1020 Hz:  ±0.02% 

Modulat ion:  

 CAL:   

  90 and 150 Hz Tones:  20% AM, Each Tone 

  1020 Hz Audio Tone:  30% AM 

  1020 Hz Morse Code:  10% AM 

  Accuracy:  ±2% Modulat ion 

 Var iab le:  

  Range:  0% to 28% AM (90 and 150 Hz Tones)  
    0% to 42% AM (1020 Hz Tone)  

 Distor t ion:  <2.5% in  CAL Posi t ion 

LOC DDM: 

 F ixed:  

  Range:  ±0,  0 .093,  0 .155 or  0 .200 DDM and Tone Delete 

  Accuracy:  ±0.0015 DDM (±1.5 µA) ±3% of  set t ing  
    (≤+10 dBm Output  Level )  

 Var iab le:  

  Range:  ±0.4 DDM in 0.001 DDM steps 

  Accuracy:  ±0.0025 DDM (±2.5 µA) ±3% of  set t ing  
    (≤+10 dBm Output  Level )  

 Var iab le Sweep:  (Avai lab le on ly in  Dual  and Tr i -Modes)  

  Range:  0  to  ±30 µA 

  Sweep Rates:  5  to  40 sec 

  Step Size:  5  sec 

  Accuracy:  ±0.5 sec/sweep 

 Phase Shi f t :  

  Range:  0°  to  120°  in  5°  increments  
    (150 Hz phase re la t ive to  90 Hz)  

  Accuracy:  ±0.5°  
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OPERATIONAL MODES (cont)  

G/S Mode: 

G/S Tone Frequency Accuracy:  

 90 Hz:   ±0.02% 

 150 Hz:  ±0.02% 

Modulat ion:   

 CAL:  

  90 and 150 Hz Tones:  40% AM, Each Tone 

  Accuracy:  ±2% Modulat ion 

 Var iab le:  

  Range:  0% to 50% AM (90 and 150 Hz Tones)  

 Distor t ion:  <2.5% in  CAL Posi t ion 

G/S DDM: 

 F ixed:  

  Range:  ±0,  0 .091,  0 .175 or  0 .400 DDM and Tone Delete 

  Accuracy:  ±0.003 DDM (±2.5 µA) ±3% of  set t ing  
    (≤+10 dBm Output  Level )  

 Var iab le:  

  Range:  ±0.8 DDM in 0.001 DDM steps 

  Accuracy:  ±0.0048 DDM (±4.0 µA) ±3% of  set t ing  
    (≤+10 dBm Output  Level )  

 Phase Shi f t :  

  Range:  0°  to  120°  in  5°  increments  
    (150 Hz phase re la t ive to  90 Hz)  

  Accuracy:  ±0.5°  
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OPERATIONAL MODES (cont)  

MARKER Mode: 

MARKER Tone Frequency Accuracy:  

 400 Hz:  ±0.02% 

 1300 Hz:  ±0.02% 

 3000 Hz:  ±0.02% 

Modulat ion:  

 CAL:   

  Set t ing:  95% AM 

  Accuracy:  ±5% Modulat ion 

 Var iab le:  (S ingle Carr ier  Only)  

  Range:  0% to 95% AM 

 Distor t ion:  

  S ing le Carr ier :  <2.5% in CAL Posi t ion ( -67 to  +10 dBm) 

  Tr i -Mode:  <5% in CAL Posi t ion 

COMM Mode:  (COMM VHF AM and COMM UHF)  

COM Tone Frequency Accuracy:  

 1020 Hz:  ±0.02% 

Modulat ion:   

 CAL:  

  1020 Hz Tone:  30% AM 

  Accuracy:  ±2% Modulat ion 

 Var iab le:  

  Range:  0% to 55% AM 

 Distor t ion:  <2.5% in  CAL Posi t ion 
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OPERATIONAL MODES (cont)  

SELCAL Mode: (Provides ampl i tude modulat ion wi th  SELCAL [SELect ive  
      CALl ing]  tones)  

SELCAL Tone Frequency Accuracy:  ±0.02% 

Transmi t  Modes:  

 S ing le:   S ing le Transmission 

 Cont inuous:  7 .5 sec in terva l  ( typ ica l )  

Modulat ion:   

 CAL:  

  Per  SELCAL Tone:  40% AM 

  Accuracy:  ±2% Modulat ion 

 Var iab le:  

  Range:  0% to 55% AM 

 Distor t ion:  <2.5% in  CAL Posi t ion 
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METER FUNCTIONS 

External  Frequency Counter:  

Frequency Range:  

 ANT and RF I /O Connectors:  

  Range:  10 to  400 MHz 

  Resolut ion:  100 Hz 

  Accuracy:  Same as T ime Base,  ±1 Count  

 AUX I /O Connector :  

  Range:  1  to  10 MHz 

  Resolut ion:  1  Hz 

  Accuracy:  Same as T ime Base,  ±1 Count  

Sensi t iv i ty:  

 ANT Connector :  ≥ -35 dBm 

 RF I /O Connector :  ≥ -10 dBm 

 AUX I /O Connector :  ≥1 Vp-p 

Power Meter (RF I /O Connector):  

Frequency Range:  118.0 to  400.0 MHz 

Power Range:  0.1 to  <1 W 
    1  to  <100 W 
    100 to  300 W 
    (External  At tenuator  requi red for  input  power >30 W) 

 Resolut ion:  

  0 .1 to  <1 W: 0.01 W 

  1  to  <100 W: 0.1 W 

  100 to  300 W: 1 W 

 Accuracy:  ±8% of  reading,  ±1 Count ,  CW Only 
    (wi thout  External  At tenuator)  

Duty Cycle:  

 ≤10 W:  Cont inuous 

 >10 to  ≤20 W: 3 min ON, 2 min OFF 

 >20 to  ≤30 W: 1 min ON, 2 min OFF 
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METER FUNCTIONS (cont)  

AM Meter:  

Audio Range:  50 to  3000 Hz 

Percent  Modulat ion Range:  10% to 99% 

Accuracy:   ±10% of  reading 

Sensi t iv i ty:  

 ANT Connector :  ≥ -20 dBm 

 RF I /O Connector :  ≥+5 dBm 

FM Meter:  

Audio Range:  50 to  3000 Hz 

Deviat ion Range:  1  to  15 kHz 

Accuracy:   ±  (0 .4 kHz + 8% of  reading)  

Min imum input  Level :  

 ANT Connector :  ≥ -35 dBm 

 RF I /O Connector :  ≥ -10 dBm 

SWR Meter (SWR Connector):  

Frequency Range:  75.0 to  400.0 MHz 

Accuracy:  

 SWR <3:1:  ±0.2,  ±20% of  reading 

 SWR >3:1:  ±0.3,  ±20% of  reading 
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MISCELLANEOUS 

Inputs/Outputs:  

RF I /O Connector :  

 Type:   Input /Output  

 Impedance:  50 Ω  Typ ica l  

 Maximum Input  Level :  30 W , 1 min ON, 2 min OFF 

 VSW R: 

  75 to  ≤300 MHz:  <1.3:1 

  >300 to  400 MHz:  <1.35:1 

ANT Connector :  

 Type:   Input /Output  

 Impedance:  50 Ω  typ ica l  

 Maximum Input  Level :  0 .5  W  

SW R Connector :  

 Type:   Output  

 Impedance:  50 Ω  Typ ica l  

 Maximum Reverse Power:  +25 dBm 

 VSW R: 

  75 to  ≤300 MHz:  <1.3:1 

  >300 to  400 MHz:  <1.35:1 

AUX Connector :  

 Type:   Input /Output  

 Impedance:  800 Ω  Typ ica l  

 Maximum Input  Level :  5  Vp-p Maximum, 3 Vdc Maximum 

Time Base (TCXO):  

Temperature Stabi l i ty :  ±1 ppm 

Aging:    ±1 ppm per  year  

Accuracy:   ±1 ppm when Auto Cal  is per formed 

Battery:  

Type:    L i  Ion 

Durat ion:   >8 hrs cont inuous operat ion 

Input Power (Test  Set) :  

Input  Range:   11 to  32 Vdc 

Power Consumpt ion:  55 W Maximum 
    16 W Nominal  a t  18 Vdc wi th  Charged Bat tery 

Fuse Requi rements:  5  A,  32 Vdc,  Type F 
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MISCELLANEOUS (cont)  

Input Power (External  AC to DC Converter):  

Input  Range:  100 to  250 VAC, 1.5 A Maximum, 47 to  63 Hz 

Main 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  

Environmental  (Test  Set) :  

Use:    Pol lu t ion Degree 2 

Al t i tude:   ≤4800 meters 

Operat ing Temperature:  -20°  to  55°C 
    (Bat tery Charg ing temperature range is 5°  to  40°C,  
    cont ro l led by in ternal  charger)  

Storage Temperature:  -30°  to  70°C 
    (L i  Ion Bat tery must  be removed when <-20°C and >60°C) 

Relat ive Humidi ty:  

 5°C to <10°C: 80% 

 10°C to <31°C: 95% 

 31°C to <40°C: 75% 

 40°C to 50°C: 45% 

Environmental  (External  AC to DC Converter) :  

Use:    Indoors 

Al t i tude:   ≤3000 meters 

Temperature:  5°  to  40°C 

Physical  Characterist ics:  

Dimensions:  

 Height :   11.2 in  (28.5 cm) 

 Width:   9 .1 in  (23.1 cm) 

 Depth:   2 .7 in  (6 .9 cm) 

Weight  (Test  Set  on ly) :  <8 lbs.  (3 .6 kg)  
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APPENDIX E - CONTROLS, CONNECTORS AND INDICATORS 

 

MODE RF LVL

FREQ TONE

M MOD SETUP

LOC G/S

DDM / uA

CTRS

BKLT

DISPLAY

CHARGE

POWER

ANTRF I/OAUX I/OSWR

TE

REMOTE

RE

1 2 3 4 5

7

11

19

20

21

22

26

27

25

24

23

18

16

17

15
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13

12

10

9

8

056P-06

6

 

IFR 4000 Front  Panel  
F igure 1 



     
MAINTENANCE MANUAL 
IFR 4000  

APPENDIX E 
Page 2 

Aug 1/04 

 

NUMERICAL LOCATION LIST  

1 .  SWR Connector  

2.  AUX I /O Connector  

3.  DC POWER Connector  

4 .  RF I /O Connector  

5 .  ANT Connector  

6 .  REMOTE Connector  

7 .  Disp lay 

8.  Mul t i -Funct ion Sof t  Keys 

9.  MODE Select  Key 

10.  RF LVL Fie ld  Select  Key 

11.  FREQ Fie ld Select  Key 

12.  TONE Fie ld  Select  Key 

13.  M MOD Fie ld  Select  Key 

14.  SETUP Key 

15.  G/S DDM UP Key 

16.  LOC DDM LEFT Key 

17.  G/S DDM DOWN Key 

18.  LOC DDM RIGHT Key 

19.  BACKLIGHT Key 

20.  POWER Key 

21.  POWER Indicator  

22.  CHARGE Indicator  

23.  CONTRAST Key 

24.  DECREMENT/SELECT Data Key 

25.  SELECT DATA UNIT MSB Key 

26.  SELECT DATA UNIT LSB Key 

27.  INCREMENT/SELECT Data Key 

 

ALPHABETICAL LOCATION LIST  

5 .  ANT Connector  

2.  AUX I /O Connector  

19.  BACKLIGHT Key 

22.  CHARGE Indicator  

23.  CONTRAST Key 

3.  DC POWER Connector  

24.  DECREMENT/SELECT Data Key 

7.  Disp lay 

11.  FREQ Fie ld Select  Key 

17.  G/S DDM DOWN Key 

15.  G/S DDM UP Key 

27.  INCREMENT/SELECT Data Key 

16.  LOC DDM LEFT Key 

18.  LOC DDM RIGHT Key 

13.  M MOD Fie ld  Select  Key 

9.  MODE Select  Key 

8.  Mul t i -Funct ion Sof t  Keys 

21.  POWER Indicator  

20.  POWER Key 

4.  RF I /O Connector  

6 .  REMOTE Connector  

10.  RF LVL Fie ld  Select  Key 

26.  SELECT DATA UNIT LSB Key 

25.  SELECT DATA UNIT MSB Key 

14.  SETUP Key 

1.  SWR Connector  

11.  TONE Fie ld  Select  Key 
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ITEM DESCRIPTION 

1.  SWR Connector  

TNC Type Connector  used for  VSWR measurements on Antenna and Feeder  Systems.  

2.  AUX I /O Connector  

BNC Type Connector  for  output  o f  baseband modulat ion and 10 MHz reference and for  
counter  input .  

3 .  DC POWER Connector  

Ci rcu lar  Type Connector  (2 .5 mm center ,  5 .5 mm outer  d iameter ,  center  posi t ive)  used for  
bat tery charg ing or  operat ion of  Test  Set .  

4 .  RF I /O Connector  

TNC Type Connector  used for  d i rect  conect  to  the UUT for  power and f requency 
measurements for  COMM test ing,  and for  provid ing RF st imulas for  VOR/ILS/GS/MB 
receivers.  

5 .  ANT Connector  

BNC Type Connector  used for  over- the-a i r  st imulas for  VOR/ILS/GS/MB receivers and for  
COMM test ing.  

6 .  REMOTE Connector  

DB15 Type Connector  used for  remote operat ion and sof tware upgrades.   Conta ins RS-232,  
USB Host  and USB Per iphera l  connect ions.  

7 .  Disp lay (LCD) 

38 characters by 16 l ines for  main screen d isp lay wi th  Sof t  Key boxes at  the bot tom of  the 
screen.  

8 .  Mul t i -Funct ion Sof t  Keys 

F ive Sof t  Keys are provided.   The legends are d isp layed in  boxes at  the bot tom of  the 
Disp lay.  

9 .  MODE Select  Key 

This Key enters the MODE Fie ld  and se lects the operat ional  mode ( i .e . ,  VOR, Local izer ,  
e tc. ) .  

10.  RF LVL Fie ld  Select  Key 

This Key moves the edi t  cursor  to  the RF LVL (RF Level )  F ie ld .  

The INCREMENT/SELECT Data Key or  the DECREMENT/SELECT Data Key may be used to  
s lew the RF Level .  

The SELECT DATA UNITS MSB Key or  the SELECT DATA UNITS LSB Key may be used to 
se lect  the RF LVL uni ts to  be slewed ( i .e . ,  0 .1 dB,  1 dB,  etc. ) .  

11.  FREQ Fie ld  Select  Key 

This Key moves the edi t  cursor  to  the FREQ (Frequency)  F ie ld .  

The INCREMENT/SELECT Data Key or  the DECREMENT/SELECT Data Key may be used to  
s lew the data.  

The SELECT DATA UNITS MSB Key or  the SELECT DATA UNITS LSB Key may be used to 
se lect  the FREQ uni ts to  be slewed ( i .e . ,  25 kHz,  100 kHz,  e tc. ) .  
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ITEM DESCRIPTION 

12.  TONE Fie ld  Select  Key 

This Key moves the edi t  cursor  to  the MOD TONE Fie ld .  

The INCREMENT/SELECT Data Key or  the DECREMENT/SELECT Data Key may be used to  
s lew the data.  

13.  M MOD Fie ld  Select  Key 

This Key moves the edi t  cursor  to  the M MOD (Master  Modulat ion)  F ie ld  and turns the 
modulat ion OFF (0%) or  ON (CAL).  

The INCREMENT/SELECT Data Key or  the DECREMENT/SELECT Data Key may be used to  
s lew the modulat ion depth.  

14.  SETUP Key 

This Key d isp lays the SETUP Menu.  

15.  G/S DDM UP Key 

This Key slews the d isp layed Gl ideslope DDM Up.  

Increments are e i ther  FIXED or  VAR (Var iab le)  depending on the DDM DEV STEP Fie ld 
set t ing.  

16.  LOC DDM LEFT Key 

This Key slews the d isp layed Local izer  DDM to the Lef t .  

Increments are e i ther  FIXED or  VAR (Var iab le)  depending on the DDM DEV STEP Fie ld 
set t ing.  

17.  G/S DDM DOWN Key 

This Key slews the d isp layed Gl ideslope DDM Down.  

Increments are e i ther  FIXED or  VAR (Var iab le)  depending on the DDM DEV STEP Fie ld 
set t ing.  

18.  LOC DDM RIGHT Key 

This Key slews the d isp layed Local izer  DDM to the Right .  

Increments are e i ther  FIXED or  VAR (Var iab le)  depending on the DDM DEV STEP Fie ld 
set t ing.  

19.  BACKLIGHT Key 

This Key d isp lays/exi ts the Backl ight  Adjust  F ie ld .  

The INCREMENT/SELECT Data Key or  the DECREMENT/SELECT Data Key may be used to  
ad just  the Backl ight  In tensi ty.  

The 4000 powers up wi th  the Backl ight  set  to  the set t ing of  the previous session.  

20.  POWER Key 

This Key powers the 4000 up and down.  

21.  POWER Indicator  

This Ind icator  is i l luminated when the 4000 is powered.  



     
MAINTENANCE MANUAL 
IFR 4000  

APPENDIX E 
Page 5 

Aug 1/04 

ITEM DESCRIPTION 

22.  CHARGE Indicator  

This Ind icator  is i l luminated when external  DC power is appl ied for  Bench Operat ion or  
Bat tery charg ing.  

This Ind icator  is ye l low when the bat tery is charg ing,  f lash ing ye l low when the bat tery needs 
rep lacing and Green when the bat tery is fu l ly  charged.  

23.  CONTRAST Key 

This Key d isp lays/exi ts the Contrast  Adjust  F ie ld .  

The INCREMENT/SELECT Data Key or  the DECREMENT/SELECT Data Key may be used to  
ad just  the Contrast .  

24.  DECREMENT/SELECT Data Key 

This Key decrements data in   s lewable f ie lds,  such as FREQ.  This Key a lso se lects data in  
f ie lds that  have f ixed funct ions,  such as MOD TONE and MODE. 

25.  SELECT DATA UNIT MSB Key 

This Key moves the slew cursor  toward the MSB (Most  S igni f icant  B i t )  o f  the data f ie ld .  

Example:  When a var iab le f requency is se lected,  the s lew cursor  can be moved f rom the  
1  kHz uni t  to  the 10 kHz uni t .  

26.  SELECT DATA UNIT LSB Key 

This Key moves the slew cursor  toward the LSB (Least  S ign i f icant  B i t )  o f  the data f ie ld .  

Example:  When a var iab le f requency is se lected,  the s lew cursor  can be moved f rom the  
10 kHz uni t  to  the 1 kHz uni t .  

27.  INCREMENT/SELECT Data Key 

This Key increments data in   s lewable f ie lds,  such as FREQ.  This Key a lso se lects data in  
f ie lds that  have f ixed funct ions,  such as MOD TONE and MODE. 
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APPENDIX F - ABBREVIATIONS

A 

A Amperes 
AC Al ternat ing Current  
AF Audio Frequency 
AM Ampl i tude Modulat ion 
ANT Antenna 
AP Address Par i ty 
Assy Assembly 
ATTN At tenuat ion 
AUTO Automat ic 
AUX Auxi l iary 

B 

BAT Bat tery 
bps Bi ts per  Second 
BRG Bear ing 

C 

C Celsius or  Cent igrade 
CAL Cal ibrat ion 
ccw Counterclockwise 
CDI Course Deviat ion Ind icat ion 
CHNL Channel  
cm Cent imeter  (10 - 2  Meters)  
COMM Communicat ion 
Cont  Cont inued 
CPLD Complex Programmable Logic 

Device 
CPU Centra l  Processing Uni t  
CTS Clear  To Send 
cw Clockwise 

D 

DAC Dig i ta l  to  Analog Conver ter  
dB Decibel  
dBc Decibels be low Carr ier  
dBm Decibe ls above one Mi l l iwat t  
DC Di rect  Current  
DDM Di f ference in  Depth of  

Modulat ion 
DDS Di rect  Dig i ta l  Synthesis 
deg Degrees 
DEL Delete 
DEV Deviat ion 
DIAGS Diagnost ics 
DMA Direct  Access Memory 
DRAM Dynamic Random Access 

Memory 
DWN Down 

E 

EMC Elect romagnet ic Compat ib i l i ty  
EXT External  

F 

FM Frequency Modulat ion 
FPGA Fie ld Programmable Gate Array 
FREQ Frequency 
Ft  Foot /Feet  
F/W Fi rmware 

G 

GEN Generator  or  Generate 
GND Ground 
G/S Gl ideslope 

H 

Hr Hour 
Hrs Hours 
H/W Hardware 
Hz Hertz 

I  

IF  In termediate Frequency 
ILS Inst rument  Landing System 
I /O Input /Output  

K 

kg Ki logram (10 3  Grams) 
kHz Ki loher tz (10 3  Hertz)  
km Ki lometer  (10 3  meters)  
kt  Knots (Veloci ty)  

L 

LCD Liqu id Crysta l  Disp lay 
LED L ight  Emi t t ing Diode 
LOC Local izer  
LPF Low-Pass F i l ter  
LSB Least  S igni f icant  B i t  
LVL Level  
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M 

m Meters 
MAX Maximum 
MB Message,  COMM-B 
MHz Megaher tz (10 6  Hertz)  
MOD Modulat ion 
mm Mi l l imeter  (10 - 3  Meters)  
M MOD Master  Modulat ion 
ms Mi l l isecond (10 - 3  Seconds)  
MSB Most  Signi f icant  B i t  
mV Mi l l iwat t  
mW Mi l l ivo l t  

N 

N/A Not  Appl icable 
NAV Navigat ion 
nmi  Naut ica l  Mi les 
ns Nanosecond (10 - 9  Seconds)  
NVRAM Non-Volat i le  Random Access 

Memory 

O 

OUT Output  

P 

para Paragraph 
PARAM Parameter  
PCB Pr in ted Ci rcu i t  Board 
PLL Phase Lock Loop 
ppm Par ts per  Mi l l ion 
PREV Previous 
PROM Programmable Read Only 

Memory 
psi  Pounds per  Square Inch 
PWR Power 

R 

RAM Random Access Memory 
RES Resolut ion 
RF Radio Frequency 
RMS Root  Mean Square 
ROM Read Only Memory 
RTS Request  To Send 
R/W Read/Wr i te  
RX Receive 

S 

Sec Seconds 
SELCAL Select ive Cal l ing 
SP Spacing 
SPM Scans per  Minute 
SPR Synchronous Phase Reversal  
SQTR Squi t ter  
Sqtr  Squi t ter  
SRAM Stat ic Random Access Memory 
SRQ Service Request  
SRS Segment  Request  Subf ie ld  
SSR Secondary Survei l lance Radar  
STD Standard 
SWP Sweep 
SWR Standing Wave Rat io  
SYNC Synchronous 

T 

TCXO Temperature Compensated 
Crysta l  Osci l la tor  

TX Transmi t  
TTL Transistor  -  Transistor  Logic 

U 

UHF Ul t ra  High Frequency 
USB Upper  Sideband 
USB Universa l  Ser ia l  Bus 
UUT Uni t  Under  Test  

V 

V Vol t  
VAC Vol ts,  A l ternat ing Current  
VAR Var iab le 
Vdc Vol ts,  Di rect  Current  
VHF Very High Frequency 
VOR VHF Omni-Di rect ional  Range 
Vrms Vol ts Root  Mean Square 
VSWR Vol tage Standing Wave Rat io  

W 

W Watt  
 
 
µA Microamps 
µs Microseconds 
µW Microwat ts 
Ω  Ohm 
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