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Cable Statements:  

For  cont inued EMC compl iance,  a  double sh ie lded and proper ly terminated external  in ter face cable 
must  be used wi th  th is equipment  when in ter facing wi th  the COMM 1,  COMM-2 and AUX I /O 
Connectors.  

For  cont inued EMC compl iance,  a l l  external  cables must  be 3 meters or  less in  length.  
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SAFETY FIRST: TO ALL OPERATIONS PERSONNEL  

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

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

CASE,  COVER OR PANEL REMOVAL 

Remov ing the Chass is  Assembly  f rom 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 Chass is  Assembly  
removed f rom the Case Assembly .  

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:   Th is  symbol  re fers  to  spec i f i c  CAUTIONS represented on the un i t  and c lar i f ied  in  
the tex t .  

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

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

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

 
SWITCH ON/OFF (Push-Push):   Power  to  the dev ice  i s  connec ted ON or  d isconnec ted OFF.  

 

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 .  

INTERNAL BATTERY 

This  un i t  conta ins  a  Sea led-Lead Bat tery ,  serv iceab le  on ly  by  a  qua l i f ied  techn ic ian.  

CAUTION:  S IGNAL GENERATORS CAN BE A SOURCE OF ELECTROMAGNETIC INTERFERENCE (EMI )  TO 
COMMUNICATION RECEIVERS.   SOME TRANSMITTED SIGNALS CAN CAUSE DISRUPTION 
AND INTERFERENCE TO COMMUNICATION SERVICES OUT TO A DISTANCE OF SEVERAL 
MILES.   USERS OF THIS EQUIPMENT SHOULD SCRUTINIZE ANY OPERATION THAT RESULTS 
IN RADIATION OF A S IGNAL (DIRECTLY OR INDIRECTLY)  AND SHOULD TAKE NECESSARY 
PRECAUTIONS TO AVOID POTENTIAL COMMUNICATION INTERFERENCE PROBLEMS.  
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INTRODUCTION - GPS-101-2 GLOBAL POSITIONING SIMULATOR 

This manual  conta ins operat ing inst ruct ions for  test ing GPS receivers.   I t  is  st rongly recommended 
that  personnel  be thoroughly fami l iar  wi th  the contents of  th is manual  before at tempt ing to  operate 
th is equipment .  

Refer  a l l  servic ing of  the GPS-101-2 Test  Set  to  qual i f ied technica l  personnel .  

ORGANIZATION 

This manual  is  d iv ided in to  f ive sect ions as fo l lows:  

CHAPTER 1 -  OPERATION 

Sect ion 1 -  DESCRIPTION (genera l  descr ip t ion and funct ional  capabi l i t ies)  

Sect ion 2 -  OPERATION ( insta l la t ion;  contro ls,  connectors and ind icators;  per formance  
  eva luat ion;  operat ion)  

Sect ion 3 -  SPECIFICATIONS 

Sect ion 4 -  SHIPPING 

Sect ion 5 -  STORAGE 



     

OPERATION MANUAL 
GPS-101-2  

INTRODUCTION 
Page 2 

Aug 1/04 

 

THIS PAGE INTENTIONALLY LEFT BLANK.



     

OPERATION MANUAL 
GPS-101-2  

1-TABLE OF CONTENTS 
Page 1 

Aug 1/04 

CHAPTER ONE 

GPS-101-2 TEST SYSTEM 

OPERATION MANUAL 

TABLE OF CONTENTS 

 

TITLE CHAPTER/SECTION/SUBJECT PAGE 

SECTION 1 -  DESCRIPTION 1-1 

1.  Genera l  Descr ip t ion and Capabi l i t ies 1-1-1 1 
 1 .1 Genera l  1-1-1 1 
 1 .2 System Operat ion 1-1-1 1 
 1 .3 Funct ional  Capabi l i t ies 1-1-1 1 

SECTION 2 -  OPERATION 1-2 

1.  Insta l la t ion 1-2-1 1 
 1 .1 Power 1-2-1 1 
 1 .2 Safety Precaut ions 1-2-1 1 
 1 .3 AC Power Requi rements 1-2-1 1 
 1 .4 Bat tery Charg ing 1-2-1 2 
 1 .5 Disp lay Contro l  1-2-1 2 
 1 .6 Menu Set t ings 1-2-1 2 
 1 .7 Almanac Warning 1-2-1 2 
 1 .8 Set t ing Date and T ime 1-2-1 3 
 1 .9 Operat ion In ter face 1-2-1 4 
 1 .10 External  Cleaning 1-2-1 5 
2.  Contro ls,  Connectors and Ind icators 1-2-2 1 
 2 .1 Front  Panel  1-2-2 1 
 2 .2 Rear  Panel  1-2-2 2 
3.  Per formance Evaluat ion 1-2-3 1 
4.  Operat ion 1-2-4 1 
 4 .1 Main Menu 1-2-2 1 
 4 .2 External  Input  Operat ion 1-2-3 3 
 4 .3 In format ion Screens 1-2-4 6 

SECTION 3 -  SPECIFICATIONS 1-3 

SECTION 4 -  SHIPPING 1-4 

1.  Shipping Test  Sets 1-4-1 1 
 1 .1 In format ion 1-4-1 1 
 1 .2 Repacking Procedure 1-4-1 1 

SECTION 5 -  STORAGE 1-5 

1.  Stor ing Test  Sets 1-5-1 1 



     

OPERATION MANUAL 
GPS-101-2  

1-TABLE OF CONTENTS 
Page 2 

Aug 1/04 

 

THIS PAGE INTENTIONALLY LEFT BLANK. 



     

OPERATION MANUAL 
GPS-101-2  

1-LIST OF ILLUSTRATIONS/TABLES 
Page 1 

Aug 1/04 

 

LIST OF ILLUSTRATIONS 

 

TITLE CHAPTER/SECTION/SUBJECT PAGE 

Direct  Connect  Test ing 1-2-1 4 
Antenna Test ing 1-2-1 4 
GPS-101-2 Front  Panel  1-2-2 1 
GPS-101-2 Rear  Panel  1-2-2 2 
Modulat ion Input  1-2-4 5 
Repacking Procedure 1-4-1 2 

 

 

 

LIST OF TABLES 

 

TITLE CHAPTER/SECTION/SUBJECT PAGE 

Speci f ied Fuse Rat ings 1-2-1 1 



     

OPERATION MANUAL 
GPS-101-2  

1-LIST OF ILLUSTRATIONS/TABLES 
Page 2 

Aug 1/04 

 

THIS PAGE INTENTIONALLY LEFT BLANK. 



     

OPERATION MANUAL 
GPS-101-2  

1-1-1 
Page 1 

Aug 1/04 

SECTION 1 - DESCRIPTION 

1. GENERAL DESCRIPTION AND CAPABILITIES 

1.1 GENERAL 

The GPS-101-2 Global  Posi t ion ing Simulator  
provides for  insta l la t ion and funct ional  bench 
test ing of  g lobal  posi t ion ing system (GPS) 
receivers.  

The GPS-101-2 simulates one of  many speci f ic  
g lobal  posi t ion ing sate l l i tes.   Selected speci f ic  
sate l l i te  vehic le  (SV) s ignals t ransmi t ted wi th  
se lected navigat ion (NAV) data test  pat terns 
are used to  ver i fy the operat ional  in tegr i ty o f  
GPS receivers.  

1.2 SYSTEM OPERATION 

Most  GPS receivers operate by receiv ing the 
coarse acquis i t ion (C/A)  encoded signals on 
the L1 (1575.42 MHz) channel .   The receiver  
uses the C/A encoded signal  to  ca lcu late the 
d istance f rom each speci f ic  sate l l i te .  

The combined 50 Hz NAV data and C/A 
encoded sate l l i te  s ignals conta in  sate l l i te  
posi t ion and in format ion accuracy.   The fu l l  
navigat ion message conta ins 25 data f rames,  
each having 1500 b i ts o f  in format ion and 
includes an a lmanac for  the receiver  data 
base.   The fu l l  navigat ion message takes about  
12.5 minutes to  t ransmi t .  

The a lmanac data base in  the GPS receiver  
mainta ins posi t ion in format ion on a l l  the 
sate l l i tes for  any g iven t ime.   From the last  
acqui red posi t ion and using the a lmanac data 
base,  the GPS receiver  se lects three ( two 
d imensional  posi t ion ing)  or  four  ( three 
d imensional  posi t ion ing)  o f  the best  sate l l i tes 
known to be in  v iew at  the current  t ime.   Af ter  
the receiver  star ts t racking the three or  four  
se lected sate l l i tes,  posi t ion is ca lcu la ted using 
the received in format ion.  

1.3 FUNCTIONAL CAPABILITIES 

The GPS-101-2 has the fo l lowing funct ional  
capabi l i t ies:  

 Generates GPS signals on the L1 channel  
(1575.42 MHz) f requency.  

 Provides adjustable RF output  leve l  f rom  
-85 to  -145 dBm in 1 dB steps ( to  ver i fy 
system and/or  rece iver  sensi t iv i ty) .  

 Of fsets Doppler  f requency as se lected (no 
sh i f t ,  -4  or  +4 kHz).  

 S imulates one of  32 g lobal  posi t ion ing 
sate l l i tes or  one of  f ive ground stat ions by 
t ransmi t t ing the se lected phase modulated 
C/A code (Gold Code)  s ignal  ident i fy ing the 
par t icu lar  sate l l i te  or  ground stat ion.  

 Provides se lectable preset  50 Hz NAV data 
test  pat terns.  

 A l lows uploading and downloading of  
a lmanac data.   Refer  to  Appendix B.  

 Provides adjustable date and t ime.   (The 
GPS-101-2 has the current  date and t ime 
[UTC] loaded in i t ia l ly  a t  the factory. )  

 Operates on bat tery power for  
approximate ly s ix hours.  
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SECTION 2 - OPERATION 

1. INSTALLATION 

1.1 POWER 

The GPS-101-2 is powered by an in ternal  
bat tery.   The bat tery charg ing ci rcu i t  enables 
the operator  to  recharge the bat tery anyt ime 
the uni t  is  connected to  ac power.   The  
GPS-101-2 can operate cont inuously on ac 
power for  servic ing and/or  bench tests.  

The in ternal  bat tery is equipped to  power the 
GPS-101-2 for  s ix to  e ight  cont inuous hours of  
use.   When the bat tery needs recharg ing,  the 
ON Indicator  i l luminates red.  

The GPS-101-2 conserves bat tery power wi th  
the Bat tery Saver  funct ion.   The Bat tery Saver  
funct ion shuts of f  the GPS-101-2 af ter   
15 minutes wi thout  key or  contro l  act iv i ty when 
operat ing on bat tery power.  

Battery Saver Function:  

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2 
(ON Indicator  i l luminates) .  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay 
System Setup Menu.  

 

Setup:  System 
 

 

3 .  Press ⇓  SELECT Key to enter  Bat tery 
Saver  Submenu f ie ld .  

 

Setup:  System 
Battsaver: Yes 

 

4 .  Turn SLEW/STEP Contro l  to  se lect  Yes  
to  act ivate Bat tery Saver  funct ion or  No  
to  deact ivate Bat tery Saver  funct ion.  

 

1 .2  SAFETY PRECAUTIONS 

Two impor tant  safety precaut ions must  be 
observed dur ing insta l la t ion and operat ion.   
Aerof lex assumes no l iab i l i ty  for  fa i lure of  
customer to  comply wi th  the safety precaut ions 
out l ined in  th is manual :  

 Do not  a t tempt  to  operate the GPS-101-2 
wi thout  reading and complying wi th  
inst ruct ions conta ined in  th is manual .  

 Connect  the three-prong p lug on the ac 
power cable to  a proper ly grounded  
three-prong wal l  receptacle.  

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

1.3 AC POWER REQUIREMENTS 

The GPS-101-2 operates over  a vo l tage range 
of  100 to  120 VAC at  60 Hz or  220 to  240 VAC 
at  50 Hz,  accord ing to  the in ternal  L ine Supply 
Vol tage Select  Swi tch set t ing (on ly serviceable 
by a qual i f ied technic ian) .   Refer  to  
Bat tery/Vol tage Inst ruct ions.   The speci f ied 
fuse rat ings are l is ted in  1-2-1,  Table 1.  

CAUTION:  FOR CONTINUOUS 
PROTECTION AGAINST FIRE, 
REPLACE ONLY WITH FUSES 
OF THE SPECIFIED VOLTAGE 
AND CURRENT RATINGS. 
 

INPUT VOLTAGE F1 AND F2 FUSES 

100 to 120 VAC 1.0 A,  250 V 
Fast  B lo (Type F)  

(Aerof lex:   5106-4501-000)  
(Bussman:  AGC1) 

220 to  240 VAC 0.5 A,  250 V 
Fast  B lo (Type F)  

(Aerof lex:   5106-0000-016)  
(Bussman:  AGC1/2)  

Speci f ied Fuse Rat ings 
Table 1 
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1.4 BATTERY CHARGING 

The bat tery charger  operates whenever  ac 
power is appl ied to  the Test  Set .   When 
charg ing,  the bat tery reaches a fu l l  charge in  
approximate ly ha l f  the d ischarge t ime  
(≈4 hours f rom a fu l l  d ischarge) .   The CHARGE 
Indicator  i l luminates red when operat ing in  
maximum charge mode (bat tery at  <80%).   The 
CHARGE Indicator  i l luminates green when 
operat ing in  t r ickle  charge mode (bat tery at  
≥80%).  

The bat tery should be charged every three 
months (min imum) or  d isconnected (on ly by a 
qual i f ied technic ian)  for  long term inact ive 
storage per iods of  more than six months.  

Charg ing Bat tery:  

STEP PROCEDURE  

1.  Ver i fy GPS-101-2 is OFF.  

2.  Connect  suppl ied ac power cable to  AC 
INPUT Connector .   (CHARGE Indicator  
i l luminates. )  

3 .  A l low four  to  s ix hours for  fu l l  bat tery 
charge or  unt i l  CHARGE Indicator  
i l luminates green.  

NOTE:  The GPS-101-2 can be used 
whi le  charg ing the bat tery.  

1.5 DISPLAY CONTROL 

Because of  varying preferences and 
envi ronmenta l  considerat ions,  the GPS-101-2 
provides back l ight  and contrast  contro ls for  
the LCD: 

 Press BACK LT Key to  set  LCD back l ight  
On or  Of f .   (Of f  increases bat tery run t ime.)  

 Press ⇑  CONTRAST Key to  decrease 
contrast  (makes characters l ighter  on 
d isp lay) .  

 Press ⇓  CONTRAST Key to  increase 
contrast  (makes characters darker  on 
d isp lay) .  

1.6 MENU SETTINGS 

The GPS-101-2 saves current  set t ings for  a l l  
data f ie lds,  except  date and t ime,  when 
powered down.  Date and t ime f ie lds are 
cont inual ly updated by the in ternal  rea l  t ime 
clock (RTC) and changes are only saved by the 
user .   Refer  to  para 1-2-1.8.   On power up,  the 
GPS-101-2 restores the saved set t ings for  a l l  
Menu f ie lds.   The GPS-101-2 a lso returns to  
the last  screen used before the previous power 
down.  

1.7 ALMANAC WARNING 

The GPS-101-2 d isp lays a l ternat ing warn ing 
screens when the in ternal  a lmanac might  be 
out  o f  date:  

 

WARNING: Almanac 
May Be Expired 

 
 

Contact IFR at 
1-800-835-2350 

 

CAUTION:  USING THE GPS-101-2 WITH AN 
OUTDATED ALMANAC MAY 
CAUSE THE GPS RECEIVER TO 
FAIL MOMENTARILY IN 
LOCATING SATELLITES OR 
SHOW SYMPTOMS OF 
PRODUCT FAILURE. 

Refer  to  Appendix B when the a lmanac warn ing 
appears.  
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1.8 SETTING DATE AND TIME 

The GPS-101-2 provides two d i f ferent  t imes 
and dates,  rea l  t ime and current  session t ime.   
When received f rom the factory,  the GPS-101-2 
has the current  Coord inated Universa l  Date 
and T ime (UTC) loaded as the in ternal  rea l  
t ime clock (RTC) reference.   Upon power up,  
the in ternal  rea l  t ime clock (RTC) accurate ly 
updates the current  date and t ime f rom the 
RTC reference.   Some GPS receivers may 
requi re loca l  t ime or  o ther  t ime zones for  
test ing.   The user  can adjust  the current  
session t ime wi thout  changing the RTC 
reference.  

Date Function:  

NOTE:  Steps 1 through 8 provide date 
set t ings for  current  session only.   
Steps 9 and 10 store date set t ings as 
new RTC reference.  

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2 
(ON Indicator  i l luminates) .  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay Date 
Setup Menu.  

 

Setup:  Date 
 

 

3 .  Press ⇓  SELECT Key to enter  Month 
Submenu f ie ld .  

 

Setup:  Date 
 Mar  3 1995 FRI 

 

4 .  Use SLEW/STEP Contro l  to  set  month 
(Jan to  Dec) .  

5 .  Press ⇓  SELECT Key to enter  Date 
Submenu f ie ld .  

6 .  Turn SLEW/STEP Contro l  to  set  date  
(1  to  28,  29,  30 or  31;  depending on 
month) .  

7 .  Press ⇓  SELECT Key to enter  Year  
Submenu f ie ld .  

 

STEP PROCEDURE  

8.  Turn SLEW/STEP Contro l  to  set  year  
(1980 to  2050) .   (The weekday 
automat ica l ly ad justs to  new set t ings. )  

9 .  Press ⇓  SELECT Key to enter  Date Set  
Submenu f ie ld .  

 

Setup:  Date 
Set: Use Spinner 

 

10.  Turn SLEW/STEP Contro l  (Spinner)  to  
save current  date set t ings.  
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T ime Function:  

NOTE:  Steps 1 through 8 provide t ime 
set t ings for  current  session only.   
Steps 9 and 10 store t ime set t ings as 
new RTC reference.  

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2 
(ON Indicator  i l luminates) .  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay T ime 
Setup Menu.  

 

Setup:  Time 
 

 

3 .  Press ⇓  SELECT Key to enter  Hour  
Submenu f ie ld .  

 

Setup:  Time 
 11:06:37 (UTC) 

 

4 .  Use SLEW/STEP Contro l  to  set  hour   
(00 to  23) .  

5 .  Press ⇓  SELECT Key to enter  Minute 
Submenu f ie ld .  

6 .  Turn SLEW/STEP Contro l  to  set  minute 
(00 to  59) .  

7 .  Press ⇓  SELECT Key to enter  Second 
Submenu f ie ld .  

8 .  Turn SLEW/STEP Contro l  to  set  second 
(00 to  59) .  

9 .  Press ⇓  SELECT Key to enter  T ime Set  
Submenu f ie ld .  

 

Setup:  Time 
Set: Use Spinner 

 

10.  Turn SLEW/STEP Contro l  (Spinner)  to  
store current  t ime set t ings as new 
in ternal  RTC reference.  

1.9 OPERATION INTERFACE 

There are no specia l  connect ions or  
requi rements to  in ter face the GPS-101-2 wi th  
the GPS receiver  to  be tested.  

NOTE:  The GPS receiver  is a lso referred to  
as the Uni t  Under  Test  (UUT).  

Direct  Connection 

Refer  to  1-2-1,  F igure 1.  

 Use RF cable to  connect  RF OUT 
Connector  to  UUT Receive Connector .  

 Conduct  GPS Receiver  Test  Operat ion 
accord ing to  1-2-4.  
 

UUT

01007006 

Di rect  Connect  Test ing 
F igure 1 

 

Antenna Coupler  Connection 

Refer  to  1-2-1,  F igure 2.  

 Use RF cable to  connect  RF OUT 
Connector  to  Antenna Coupler  Connector .  

 Cover  UUT Antenna wi th  Antenna Coupler .  
 

ANTENNA COUPLER

UUT ANTENNA

01007007 

Antenna Test ing 
F igure 2 
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1.10 EXTERNAL CLEANING 

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

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

STEP PROCEDURE  

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

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

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

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

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

6 .  Paint  exposed meta l  sur face to  avoid 
corrosion.  
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2. CONTROLS, CONNECTORS AND INDICATORS 

2.1 FRONT PANEL 

GPS - 101

01007001

RF OUTCHARGE

ON

CONTRAST

DISPLAY

TW
SLE S/ EP

GLOBAL POSITIONING SIMULATOR

MODE

C
T

S

L
E

E

50  

PWR ESC DPLR SETUP

TESTSV#
RF
LVL

RF
CONT

BACK
LT

 

GPS-101-2 Front  Panel  
F igure 3 

 

LCD 

Displays the var ious screens used for  setups,  
s imulat ion tests,  se l f tests and ca l ibrat ions.  

SLEW/STEP Control  

Performs edi ts o f  the se lected data f ie ld .   A lso 
se lects top leve l  ( root )  Setup Menu screen 
f rom any other  root  Setup Menu screen.  

ON Indicator 

Two co lor  LED i l luminates to  ind icate power is 
On (green-normal  operat ion,  red- low bat tery) .  

CHARGE Indicator 

Two co lor  LED i l luminates to  ind icate in ternal  
bat tery is charg ing (green is ≥80% charged 
bat tery,  red is charg ing low bat tery) .  

PWR Key   

Appl ies power to  GPS-101-2 Sate l l i te  
S imulator ;  push ON ( I ) ,  push OFF (O ) .  

�  or  �  CONTRAST Key 

Contro ls the contrast  for  the LCD. 

BACK LT Key 

Toggles the LCD backl ight  ON or  OFF.  

ESC Key 

 Escapes f rom any Setup Submenu to 
corresponding root  Setup Menu.  

 Escapes f rom any root  Setup Menu to Main 
Menu screen and posi t ions cursor  to  RF 
Level  f ie ld .  

SV# Key 

Enters Main Menu screen and moves cursor  to  
the Sate l l i te  Vehicle  (SV) f ie ld .  

DPLR Key 

Enters Main Menu screen and moves cursor  to  
the Doppler  Of fset  (DPLR) f ie ld .  

TEST Key 

Enters Main Menu screen and moves cursor  to  
the Test  (T)  f ie ld .  

SETUP Key 

Enters last  accessed Setup Menu screen f rom 
Main Menu Screen.   Cont inued pressing 
se lects root  Setup Menu screen.  

RF LVL Key 

Enters Main Menu screen and moves cursor  to  
the RF Level  f ie ld .  
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RF CONT Key 

Enters Main Menu screen and moves cursor  to  
the RF Contro l  f ie ld .  

�  or  �  SELECT Key 

Enters the Setup Menu f ie lds (submenu 
screens)  under  the current  root  Setup Menu.   
A lso edi ts current ly se lected data f ie ld  in  Main 
Menu screen.  

RF OUT Connector 

Transmi ts the s imulated sate l l i te  s ignal .  

 

 

 

 

 

 

 

 

 

2.2 REAR PANEL 

FUSE

FUSE

FUSE

FUSE

CAUTION

FOR 120 V.A.C.
THIS UNIT WIRED

COMM-2

EXT REF IN EXT REF OUT

AUX I/O

CAUTION

COMM-1

100-120VAC      60 Hz
220-240VAC      50 Hz

FOR CONTINUED PROTECTION
AGAINST FIRE, REPLACE ONLY
WITH FUSE OF THE SPECIFIED
RATING.

20 WATTS MAX

F1 F2

TYPE F
0.5A@220VAC
1.0A@110VAC

01007002 

GPS-101-2 Rear  Panel  
F igure 4 

 

COMM-1 Connector 

Provides ser ia l  channel  for  up loading and 
downloading of  sate l l i te  a lmanac in format ion.   
Refer  to  Appendix B.  

COMM-2 Connector 

Provides for  communicat ion wi th  GPS receiver  
under  test .  

AUX I /O Connector 

Provides input  for  external  modulat ion.  

EXT REF IN Connector 

Provides input  for  an a l ternate external   
10.00 MHz t ime base.  

EXT REF OUT Connector 

Provides the 10.00 MHz in ternal  system clock.  

F1 

Conta ins one ac l ine fuse.   Refer  to   
para 1-2-1.3.  

F2 

Conta ins one ac l ine fuse.   Refer  to   
para 1-2-1.3.  

AC INPUT Connector 

Receives ac power for  operat ion and/or  
charg ing the in ternal  bat tery.  
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3. PERFORMANCE EVALUATION 

The GPS-101-2 is equipped wi th  a Sel f test  for  
qu ick per formance evaluat ion.   Sel f test  checks 
memory (RAM and ROM),  in ternal  
communicat ion channels,  log ic ce l l  ar ray 
(LCA),  d isp lay and in ternal  c lock for  
operat ional  capabi l i ty .   The GPS-101-2 a lso 
per forms an abbreviated Sel f test  on power up.   
Sel f test  provides Pass/Fai l  ind icat ions for  the 
complete set  o f  tests (Summary)  and each test  
per formed.  

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay 
Sel f test  Setup Menu.  

 

Setup:  Selftest 
 

 

3 .  Press ⇓  SELECT Key to enter  Summary 
Sel f test  Screen.  

 

Setup:  Selftest 
    ALL PASS 

 

(The GPS-101-2 d isp lays resul ts o f  last  
Sel f test . )  

4 .  Press ⇓  SELECT Key to enter  ROM 
Sel f test  Screen.  

 

Setup:  Selftest 
Rom:        Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
ROM Sel f test . )  

5 .  Press ⇓  SELECT Key to enter  RAM 
Sel f test  Screen.  

 

Setup:  Selftest 
Ram:        Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
RAM Sel f test . )  

 

STEP PROCEDURE  

6.  Press ⇓  SELECT Key to enter  NVRAM 
Sel f test  Screen.  

 

Setup:  Selftest 
NVRam:      Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
NVRAM Sel f test . )  

7 .  Press ⇓  SELECT Key to enter  COMM-1 
Connector  Sel f test  Screen.  

 

Setup:  Selftest 
Comm1:      Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
COMM-1 Connector  Sel f test . )  

8 .  Press ⇓  SELECT Key to enter  COMM-2 
Connector  Sel f test  Screen.  

 

Setup:  Selftest 
Comm2:      Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
COMM-2 Connector  Sel f test . )  

9 .  Press ⇓  SELECT Key to enter  LCD 
Sel f test  Screen.  

 

Setup:  Selftest 
LCD:        Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
L iqu id Crysta l  Disp lay [LCD] Sel f test . )  

10.  Press ⇓  SELECT Key to enter  RTC 
Sel f test  Screen.  

 

Setup:  Selftest 
RTC:        Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
Real  T ime Clock [RTC] Sel f test . )  
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STEP PROCEDURE  

11.  Press ⇓  SELECT Key to enter  LCA 
Sel f test  Screen.  

 

Setup:  Selftest 
LCA:        Pass 

 

(The GPS-101-2 d isp lays resul ts o f  last  
Logic Cel l  Array [LCA]  Sel f test . )  

12.  Press ⇓  SELECT Key to enter  Sel f test  
Star t  Screen.  

 

Setup:  Selftest 
Spinner to Start 

 

13.  Turn SLEW/STEP Contro l  (Spinner)  to  
in i t ia te  Sel f test .  

(Sel f test  cycles through a l l  o f  the tests 
and automat ica l ly d isp lays the Summary 
Sel f test  Screen when f in ished.)  

14.  Repeat  Steps 4 through 11 to  v iew 
current  Sel f test  resul ts.  

15.  I f  any fa i lure exists,  re fer  servic ing to  
qual i f ied technic ian or  contact :  
 
Aerof lex 
Customer Service Depar tment .  
 
Te lephone:  (800)  835-2350 
FAX: (316)  524-2623 
Emai l :  service@aerof lex.com  
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4. OPERATION 

4.1 MAIN MENU  
(GPS Receiver Test  Operat ion)  

NOTE:  Some GPS receivers enter  a  search 
mode i f  mul t ip le  sate l l i tes are not  
acqui red and may drop a s ing le 
sate l l i te  s ignal  a f ter  a  shor t  per iod of  
t ime.  

STEP PROCEDURE  

1.  I f  needed,  set  GPS-101-2 date and t ime 
(para 1-2-1.8) .  

2 .  Connect  GPS-101-2 to  GPS Receiver   
(para 1-2-1.9) .  

3 .  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

4 .  Press SV# Key to  edi t  Sate l l i te  Vehic le  
(SV) f ie ld .  

 

SV13* T1 -100dBm 
DPLR0      RFOFF 

 

(*  ind icates unheal thy SV or  no a lmanac 
    data is avai lab le. )  

5 .  Use SLEW/STEP Contro l  or  ⇑  or  ⇓  
SELECT Key to se lect  SV (1-32)  or  
ground stat ion to  s imulate (33-37) .  

6 .  Press TEST Key to  edi t  Test  (T)  f ie ld .  

 

SV02  T1 -100dBm 
DPLR0      RFOFF 

 

7 .  Use SLEW/STEP Contro l  or  ⇑  or  ⇓  
SELECT Key to se lect  50 Hz NAV data 
test  pat tern (1-9) .   Set  to :  

•  T1  for  NAV Data wi th  a lmanac and 
current  T ime/Date.  

•  T2  for  f ixed test  pat tern.   Refer  to  
Appendix B.  

•  T3  110011001100. . .  test  pat tern.  

T4  through T9  are not  used at  th is t ime 
and no NAV Data is t ransmi t ted when 
se lected (C/A Code only) .  

 

 
 

STEP PROCEDURE  

8.  Press RF LVL Key to edit  RF Level f ie ld.  

 

SV02  T1 -125dBm 
DPLR0      RFOFF 

 

9 .  Use SLEW/STEP Contro l  or  ⇑  or  ⇓  
SELECT Key to  set  output  leve l  ( -145 to   
-85 dBm).   (Typica l  leve l  set t ing for  in i t ia l  
lock-on is -120dBm  for  d i rect  connect ion 
or  -105dBm  using Antenna Coupler . )  

For  actua l  RF level  in to  UUT,  ca lcu late 
cable loss (≈4 dB) for  d i rect  connect ion.   
When using Antenna Coupler ,  ca lcu la te 
antenna gain,  cable loss and coupl ing 
loss (≈20 dB).  

NOTE:  Set t ing too h igh an output  leve l  
may cause erroneous receiver  
ind icat ions due to  s ignal  
saturat ion.  

10.  Press DPLR Key to  edi t  Doppler  Of fset  
(DPLR) f ie ld .  

 

SV02  T1 -125dBm 
DPLR+      RFOFF 

 

11.  Use SLEW/STEP Contro l  or  ⇑  or  ⇓  
SELECT Key to set  Doppler  Of fset .   Set  
to :  

•  DPLR0  for  no of fset  (normal) .  

•  DPLR+  for  +4 kHz Doppler  sh i f t  
(s imulates sate l l i te  moving towards 
receiver) .  

•  DPLR-  for  -4  kHz Doppler  sh i f t  
(s imulates sate l l i te  moving away f rom 
receiver) .  

12.  Press RF CONT Key to  edi t  RF Contro l  
f ie ld .  

 

SV02  T1 -125dBm 
DPLR+      RFON 
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STEP PROCEDURE  

13.  Use SLEW/STEP Contro l  or  ⇑  or  ⇓  
SELECT Key to  se lect  s ignal .   Set  to :  

•  RFOFF  to  d isable output  through RF 
OUT Connector .  

•  RFON  for  1575.42 MHz CW 
modulated wi th  Gold Code and 
se lected 50 Hz NAV test  data pat tern 
(normal  operat ion) .  

•  RFEXT  for  external  BPSK modulat ion 
through AUX I /O Connector .   Refer  to  
para 1-2-3.3.  

•  RFCW  for  1575.42 MHz CW. 

•  RFSQR  for  1575.42 MHz CW 
modulated wi th  511.5 kHz square 
wave.  

14.  Ver i fy GPS Receiver  operat ion.  
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4.2 EXTERNAL INPUT OPERATION 

COMM-1 Connector 

The COMM-1 Connector  provides for  the 
uploading of  a lmanac data.   Refer  to   
Appendix B.   Operat ing parameters for  the 
COMM-1 Connector  are set  in  the Comm-1 
Setup Submenus.  

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay  
Comm-1 Setup Menu.  

 

Setup:  Comm-1 
 

 

3 .  Press ⇓  SELECT Key to enter  Baud Rate 
Submenu f ie ld .  

 

Setup:  Comm-1 
Baud Rate:  9600 

 

4 .  Turn SLEW/STOP Contro l  to  se lect  
desi red baud rate in  bps (110,  150,  300,  
600,  1200,  2400,  4800,  9600 or  19200) .  

5 .  Press ⇓  SELECT Key to enter  Par i ty 
Submenu f ie ld .  

 

Setup:  Comm-1 
Parity:    None 

 

6 .  Turn SLEW/STOP Contro l  to  se lect  
desi red par i ty mode (None,  Even,  Odd,  
Mark or  Space) .  

7 .  Press ⇓  SELECT Key to enter  Data Bi ts 
Submenu f ie ld .  

 

Setup:  Comm-1 
Data Bits:   8 

 

8 .  Turn SLEW/STOP Contro l  to  se lect  
desi red data b i ts per  byte (7 or  8) .  

 

 

STEP PROCEDURE  

9.  Press ⇓  SELECT Key to enter  Stop Bi ts 
Submenu f ie ld .  

 

Setup:  Comm-1 
Stop Bits:   1 

 

10.  Turn SLEW/STOP Contro l  to  se lect  
desi red stop b i ts per  byte (1 or  2) .  

11.  Press ⇓  SELECT Key to  enter  Handshake 
Submenu f ie ld .  

 

Setup:  Comm-1 
Handshake:  RTS 

 

12.  Turn SLEW/STOP Contro l  to  se lect  
desi red communicat ions handshake mode 
(None,  RTS[hardware]  or  Xon 
[sof tware] ) .  
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COMM-2 Connector 

The COMM-2 Connector  is not  used at  th is 
t ime.   Parameters for  the COMM-2 Connector  
are set  in  the Comm-2 Setup Submenus.  

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay  
Comm-2 Setup Menu.  

 

Setup:  Comm-2 
 

 

3 .  Press ⇓  SELECT Key to enter  Baud Rate 
Submenu f ie ld .  

 

Setup:  Comm-2 
Baud Rate:  9600 

 

4 .  Turn SLEW/STOP Contro l  to  se lect  
desi red baud rate in  bps (110,  150,  300,  
600,  1200,  2400,  4800,  9600 or  19200) .  

5 .  Press ⇓  SELECT Key to enter  Par i ty 
Submenu f ie ld .  

 

Setup:  Comm-2 
Parity:    None 

 

6 .  Turn SLEW/STOP Contro l  to  se lect  
desi red par i ty mode (None,  Even,  Odd,  
Mark or  Space) .  

7 .  Press ⇓  SELECT Key to enter  Data Bi ts 
Submenu f ie ld .  

 

Setup:  Comm-2 
Data Bits:   8 

 

8 .  Turn SLEW/STOP Contro l  to  se lect  
desi red data b i ts per  byte (7 or  8) .  

 

 

STEP PROCEDURE  

9.  Press ⇓  SELECT Key to enter  Stop Bi ts 
Submenu f ie ld .  

 

Setup:  Comm-2 
Stop Bits:   1 

 

10.  Turn SLEW/STOP Contro l  to  se lect  
desi red stop b i ts per  byte (1 or  2) .  

11.  Press ⇓  SELECT Key to  enter  Handshake 
Submenu f ie ld .  

 

Setup:  Comm-2 
Handshake:  RTS 

 

12.  Turn SLEW/STOP Contro l  to  se lect  
desi red communicat ions handshake mode 
(None,  RTS [hardware]  or  Xon 
[sof tware] ) .  

13.  Press ⇓  SELECT Key to  enter  Level  
Submenu f ie ld .  

 

Setup:  Comm-2 
Level:    RS-232 

 

14.  Turn SLEW/STOP Contro l  to  se lect  
desi red vo l tage leve ls and I /O p ins  
(RS-232 or  RS-422) .  
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AUX I /O Connector 

The AUX I /O Connector  is used for  BPSK 
modulat ion input  when the RF Contro l  f ie ld  is 
set  to  RFEXT .   Refer  to  para 1-2-4.1.   Refer  to  
1-2-4,  F igure 5 and set  external  modulat ion 
(TTL leve l  s ignals)  through AUX I /O Connector  
as fo l lows:  

STEP PROCEDURE  

1.  Apply BPSK modulat ion to  Pin 1.  

2 .  Apply common ground to  Pin 25.  
 

01007008

PIN 1 PIN 25

 

Modulat ion Input  
F igure 5 
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4.3 INFORMATION SCREENS 

Version 

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay 
Version Setup Menu.  

 

Setup:  Version 
 

 

3 .  Press ⇓  SELECT Key to d isp lay Version 
Number Screen.  

 

Setup:  Version 
          01.00 

 

4 .  Press ⇓  SELECT Key to d isp lay Version 
Date (of  compi la t ion)  Screen.  

 

Setup:  Version 
    Mar 20 1995 

 

5 .  Press ⇓  SELECT Key to d isp lay Version 
T ime (of  compi la t ion)  Screen.  

 

Setup:  Version 
       08:56:20 

 

 

Date of  Almanac Upload 

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay 
System Setup Menu.  

 

Setup:  System 
 

 

3 .  Press ⇓  SELECT Key twice to  d isp lay 
Almanac Date Screen.  

 

Setup:  System 
Alm:   Apr  7 95 

 

 (The GPS-101-2 d isp lays the date of  the 
last  A lmanac upload.)  
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Date of  Cal ibrat ion 

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay 
System Setup Menu.  

 

Setup:  System 
 

 

3 .  Press ⇓  SELECT Key three t imes to 
d isp lay Cal ibrat ion Date Screen.  

 

Setup:  System 
Cal:   May 15 95 

 

 (The GPS-101-2 d isp lays the date of  the 
last  Cal ibrat ion. )  

Elapsed Time 

STEP PROCEDURE  

1.  Press PWR Key to act ivate GPS-101-2.   
(ON ind icator  i l luminates. )  

2 .  Press SETUP Key.   Cont inue pressing 
SETUP Key,  as needed,  to  d isp lay 
System Setup Menu.  

 

Setup:  System 
 

 

3 .  Press ⇓  SELECT Key four  t imes to 
d isp lay Elapsed Time Screen.  

 

Setup:  System 
ElapHrs:   282.4 

 

 (The GPS-101-2 d isp lays to ta l  un i t  run 
t ime [ac and bat tery]  in  10ths of  hours. )  
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SECTION 3 - SPECIFICATIONS 
NOTE:  Speci f icat ions are subject  to  change wi thout  not ice.  

GENERATOR 

Frequency:  1575.42 MHz 

 Accuracy:  Same as T imebase 

Doppler  Of fset  (se lectable) :  +3.936 or  -3 .935 kHz 

 Accuracy:  Same as T imebase 

Channels:  S ing le SV simulat ion (se lectable 1 to  37)  

 Phase Modulat ion:  BPSK 

 PRN Code (C/A Code) :  C/A Code = 1.023 MHz,  1023 b i t  go ld code 

 NAV Data ( test  pat tern) :  50 Hz 

Output :  RF OUT Connector  

 Level :  -145 to  -85 dBm 

 Steps:  1  dB 

 Accuracy ( in to 50 Ω ) :  ±2 dB (ac coupled)  

Spur ious:  <-40 dBc over  the 20 MHz bandwidth 

External  Modulat ion:  

 Input :  AUX I /O Connector  (P ins 1 and 25)  

 Level  (TTL) :  V ih = >2 V at  ±1 µA 
   V i l  =  <0.8 V ±1 mA 

TIMEBASE 

Standard:  

 Frequency:  10 MHz (See Note)  

 Uncer ta in ty:  ±1 ppm 

 Temperature Stabi l i ty :  ±1 ppm 

 Aging Rate:  ±1 ppm/yr ,  ±5 ppm/10 yrs 

Opt ion:  

 Frequency:  10 MHz (See Note)  

 Uncer ta in ty:  ±1 ppm 

 Temperature Stabi l i ty :  ±1 ppm 

 Aging Rate:  ±1 ppm/yr  

 

NOTE:  In ternal  T imebase f requency is a  funct ion of  t imebase ca l ibrat ion,  ag ing rate,  temperature 
stab i l i ty  and uncer ta in ty.  
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TIMEBASE (cont)  

External  Reference:  

 Input :  EXT REF IN Connector  

  Frequency:  10.0 MHz 

  Level :  0 .25 to  6.0 Vp-p 

  Impedance:  150 Ω  nominal  

 Output :  EXT REF OUT Connector  

  Frequency:  10.0 MHz nominal  

  Level :  1  Vp-p nominal  in to  50 Ω  

ANTENNA COUPLER 

Coupl ing:  -20 dB typ ica l  a t  1575.42 MHz 
   (assumes 4.77 dB patch antenna gain  
   and 4 dB cable)  

Iso lat ion:  >25 dB at  1575.42 MHz (30 dB typ ica l )  

POWER 

AC Requi rements:  

 Source Vol tage and Frequency:  100 to  120 VAC, 60 Hz or   
   220 to  240 VAC, 50 Hz 

 Power Consumpt ion:  20 W maximum 
   13 W nominal  a t  115 VAC 
   8  W nominal  a t  230 VAC 

Bat tery:  

 Operat ion T ime:  ≥2 hours,  6  hours typ ica l  

 Fu l l  Charge T ime:  

  Uni t  Operat ing:  ≤8 hours at  115 VAC, 60 Hz 

  Uni t  Not  Operat ing:  ≤6 hours at  115 VAC, 60 Hz 

FUSE REQUIREMENTS 

F1 and F2:  

 100 to  120 VAC: 1.0 A,  250 V,  Type F 

 220 to  240 VAC: 0.50 A,  250 V,  Type F 
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SHOCK/VIBRATION 

Shock:   MIL-T-28800D, Type 3,  Class 5,  Style  C 
   Sect ions 3.7.5.1,  4 .5.5.4.1 

Vibrat ion:  MIL-T-28800D, Type 3,  Class 5,  Style  C 
   Sect ions 3.7.4.1,  4 .5.5.3.1 

Bench Handl ing:  MIL-T-28800D, Type 3,  Class 5,  Style  C 
   Sect ions 3.7.5.3,  4 .5.5.4.3 

SAFETY 

This inst rument  is designed to  comply wi th  the requi rements of  EN61010-1/ IEC1010-1,  for  Class 1 
por tab le equipment  and is for  use in  a  po l lu t ion degree 2 envi ronment .   The equipment  is designed 
to  operate f rom an insta l la t ion category I I  supply,  to  envi ronmenta l  condi t ions speci f ied in  
paragraph 1.4 of  EN61010-1.  

OPERATIONAL ENVIRONMENTAL CONSIDERATIONS 

This inst rument  operates over  temperature ext remes of  -20°  to  +50°  C.  
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SECTION 4 - SHIPPING 

1. SHIPPING TEST SETS 

1.1 INFORMATION 

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

Authorizat ion 

Do not  re turn any products to  factory wi thout  
f i rst  rece iv ing author izat ion f rom Aerof lex 
Customer Service Depar tment .  

CONTACT:  Aerof lex 
 Customer Service 

 Telephone:  (800)  835-2350 
 FAX:  (316)  524-2623 
 emai l :  service@aerof lex.com  

Tagging Test  Sets 

Al l  Test  Sets must  be tagged wi th :  

 Ident i f icat ion and address of  owner  

 Nature of  service or  repai r  requi red 

 Model  Number 

 Ser ia l  Number 

Shipping Containers 

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

Freight  Costs 

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

1.2 REPACKING PROCEDURE 

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

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

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

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

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

TEST INSTRUMENT
WRAPPED WITH
POLYETHYLENE
SHEETING

BOTTOM PACKING
MOLD

SHIPPING CONTAINER

HOLD DOWN
STRAP

 

 

Repacking Procedure 
F igure 1 
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SECTION 5 - STORAGE 

1. STORING TEST SETS 

Perform the fo l lowing storage precaut ions 
whenever  the Test  Set  is stored for  extended 
per iods:  

 Disconnect  Test  Set  f rom any e lect r ica l  
power source.   I f  be ing stored for  more 
than six months,  d isconnect  bat tery 
accord ing to  Bat tery/Vol tage Inst ruct ions 
( to  be per formed only by a qual i f ied 
Service Technician) .  

 Disconnect  and store ac power cable and 
other  accessor ies in  L id  Assembly.  

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

1. I /O CONNECTORS 
 

CONNECTOR  DESIGNATOR  TYPE  IN/OUT  SIGNAL  

AC INPUT 10A1A8A1 3-Prong Plug IN ac L ine Power 

AUX I /O 10A1A8W1J1 25-Pin,  D-Sub,  Male IN See Pin-Out  
(Appendix A,  Table 3) .  

COMM-1 10A1A8W3J1 9-Pin,  D-Sub,  Male IN/OUT See Pin-Out  
(Appendix A,  Table 2) .  

COMM-2 10A1A8W2J1 25-Pin,  D-Sub,  Male  See Pin-Out  
(Appendix A,  Table 4) .  

EXT REF IN 10A1A8J1 TNC IN 10 MHz Clock 

EXT REF OUT 10A1A8J2 TNC OUT 10 MHz Clock 

RF OUT 10A1A1J8 TNC Female OUT RF 

I /O Connectors 
Table 1 

2. COMM-1 CONNECTOR PIN-OUT 
 

PIN NUMBER  SIGNAL  

1  DCD 

2 TX 

3 RX 

4 DSR 

5 GND 

6 DTR 

7 CTS 

8 RTS 

9 RI  

Pin-Out  for  COMM-1 Connector  
Table 2 

 

COMM-1
1 5

96 01018003 

COMM-1 Connector  
F igure 1 
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3. AUX I/O CONNECTOR PIN-OUT 
 

PIN NUMBER  SIGNAL  

1  EXT MOD 

2 EXT NAV IN 

3 N_EN AUX 

4 EXT IN3 

5 EXT IN4 

6 EXT IN5 

7 EXT IN6 

8 EXT IN7 

9 STRAP I0 

10  

11  

12  

13  

14 EXT C/A OUT 

15 EXT DATA OUT 

16 G( i )  

17 EXT OUT1 

18 END 

19 50 Hz 

20 1 kHz 

21 1.023 MHz 

22 STRAP I1 

23  

24  

25 GND 

Pin-Out  for  AUX I /O Connector  
Table 3 

 

01018001

AUX I/O
1 13

2514
 

AUX I /O Connector  
F igure 2 
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4. COMM-2 CONNECTOR PIN-OUT 
 

PIN NUMBER  SIGNAL  

1   

2  TX1 (232)  

3 RX1 (232)  

4 RTS1 (232)  

5 CTS1 (232)  

6   

7  GND 

8  

9   

10  

11  

12 RX1_T (422)  

13 RX1_C (422)  

14 RTS1_T (422)  

15 RTS1_C (422)  

16 CTS1_T (422)  

17 CTS1_C (422)  

18  

19  

20  

21  

22  

23  

24 TX1_T (422)  

25 TX1_C (422)  

Pin-Out  for  COMM-2 Connector  
Table 4 

 

01018002

COMM-2
1 13

2514
 

COMM-2 Connector  
F igure 3 
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APPENDIX B - NAV DATA AND ALMANAC INFORMATION 

1. INFORMATION 

1.1 NAV DATA 

The 50 Hz NAV data is d iv ided in to f rames  
(25 each)  of  1500 b i ts.   Each f rame conta ins 
f ive 300-b i t  subframes.   Each subframe 
conta ins ten 30-b i t  words.   The GPS-101-2 
t ransmi ts one subframe every s ix seconds and 
a fu l l  f rame every 30 seconds.   Transmission 
of  the complete 25 NAV data f rames requi res 
12.5 minutes (25x30 sec) .  

The f i rst  three subframes of  each f rame are 
gener ic and conta in  the same basic in format ion 
for  the se lected sate l l i te .   The f i rst  three 
subframes conta in  the fo l lowing in format ion:  

 Preamble ind icates the star t  o f  a  subframe 
and a ids the receiver  in  synchroniz ing wi th  
the sate l l i te  data st ream. 

 T ime of  week (TOW) provides a t ime of fset  
f rom midnight  Saturday/Sunday in  s ix 
second increments.  

 GPS week ind icates current  week re la t ive 
to  January 5/6,  1980.  

 Heal th  ind icates the operat ional  sta tus of  
the se lected sate l l i te .   Sate l l i tes that  are 
damaged,  o f f  course or  out  o f  
synchronizat ion are f lagged as unheal thy.   
Unheal thy sate l l i tes must  not  be used by 
GPS receivers.  

(The GPS-101-2 ind icates an unheal thy 
sate l l i te  by d isp laying *  in  the SV f ie ld  in  
the Main Menu screen.)  

 Subframe ID provides addi t ional  
ver i f icat ion of  rece iver  synchronizat ion wi th  
the sate l l i te  data st ream. 

 Accuracy a ler ts in form the receiver  of  
possib le  sate l l i te  induced errors.  

 Ephemer is provides shor t  term in format ion 
to  determine wi th  fa i r  accuracy,  the 
se lected sate l l i te  posi t ion.  

 Issue of  Data Clock ( IODC)/ Issue of  Data 
Ephemer is ( IODE) changes to  not i fy 
rece iver  Ephemer is data has been updated.  

 Clock correct ion f ie lds compensate for  
sate l l i te  t iming errors.  

 

 

The last  two subframes,  speci f ic  to  each f rame,  
conta in  par ts o f  the a lmanac data.   Some 
in format ion is s imi lar  to  the f i rst  three 
subframes except  i t  usual ly appl ies to  other  
sate l l i tes.   The last  two subframes conta in :  

 Preamble 

 TOW 

 GPS week 

 SV Ident i f icat ion ind icates the par t icu lar  
sate l l i te  the fo l lowing in format ion appl ies 
to .   The SV Ident i f icat ion f ie ld  may a lso 
conta in  codes ind icat ing the subframe 
conta ins reserved messages or  data 
apply ing to  severa l  sate l l i tes.  

 Heal th  

 Subframe ID 

 Accuracy a ler ts 

 A lmanac conta ins reduced precis ion 
subsets of  sate l l i te  Ephemer is in format ion 
for  a l l  sate l l i tes in  the conste l la t ion.   
A lmanac data a l lows the receiver  to  
determine the locat ion of  any sate l l i te ,  
resu l t ing in  reduced acquis i t ion t ime.  

 Ionospher ic and UTC in format ion data 
a l lows the receiver  to  compensate for  
a tmospher ic condi t ions and t iming 
d iscrepancies caused by ear th  
decelerat ion.  
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1.2 TEST PATTERNS 

The GPS-101-2 current ly conta ins three test  
pat terns,  se lected in  the Main Menu.   Refer  to  
para 1-2-2.  

The f i rst  test  pat tern (T1 )  conta ins a fu l l  set  o f  
25 NAV data f rames using the current ly loaded 
a lmanac and Time/Date.   The same NAV data 
(except  date/ t ime f ie lds)  is repeated every  
12.5 minutes.   The f i rst  test  pat tern should be 
used most  o f ten to  test  commercia l  GPS 
receivers.  

The second test  pat tern (T2 )  t ransmi ts 
d iagnost ic (dummy) NAV data captured 
Thursday,  November 3,  1994 at  02:10:36 UTC.  
The f ixed sequence of  1500 b i ts (one f rame) 
repeats,  includ ing same date/ t ime f ie lds,  every 
30 seconds.   The dummy a lmanac data 
provided has coding to  te l l  rece ivers not  to  
update,  but  to  mainta in  current  a lmanac data.   
Th is pat tern provides enough in format ion to  
test  GPS receiver  operat ion.   Unfor tunate ly,  
many receivers incorrect ly in terpret  dummy 
a lmanac data and overwr i te  the receiver  
a lmanac anyway,  dest roying the current  
a lmanac.  

CAUTION:  USING THE SECOND GPS-101-2 
TEST PATTERN (T2 )  MAY 
DESTROY CURRENT RECEIVER 
ALMANAC CAUSING THE GPS 
RECEIVER TO FAIL 
MOMENTARILY IN LOCATING 
SATELLITES OR SHOW 
SYMPTOMS OF PRODUCT 
FAILURE. 

I f  the current  rece iver  a lmanac is dest royed,  
conduct  test  using the f i rst  test  pat tern ( for  
≥13 minutes)  to  re load current  a lmanac.  

The th i rd  test  pat tern (T3 )  repeats a f ixed 
sequence of  two ones and two zeros:  

11001100110011001100110011001100. . .  

The th i rd  test  pat tern is not  in tended to  convey 
in format ion,  but  to  a id  in  a l ignment  of  the GPS 
receiver  c i rcu i ts.  

Other  test  pat terns (T4 -T9 )  t ransmi t  NAV data 
consist ing only o f  b inary zeros.  
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2. PROCEDURES 

The GPS-101-2 a lmanac requi res per iod ic 
updat ing (every 30 days recommended) .   A 
new a lmanac,  when avai lab le ,  should be 
uploaded in to the GPS-101-2.   I f  the current ly 
loaded a lmanac is o ld ,  the GPS-101-2 d isp lays 
a l ternat ing warn ing screens.   Refer  to   
para 1-2-1.7 

CAUTION:  USING THE GPS-101-2 WITH AN 
OUTDATED ALMANAC MAY 
CAUSE THE GPS RECEIVER TO 
FAIL MOMENTARILY IN 
LOCATING SATELLITES OR 
SHOW SYMPTOMS OF 
PRODUCT FAILURE. 

Almanac updates can be obta ined f rom the 
U.S.  Coast  Guard.   Refer  to  para 2.1 in  
Appendix B.   For  customer convenience,  
Aerof lex of fers a subscr iber  service to  send an 
updated a lmanac every month for  the  
GPS-101-2.   Refer  to  para 3 in  Appendix B.  

Refer  to  para 2.2 in  Appendix B for  up loading 
the new a lmanac in to the GPS-101-2.   I f  the 
current ly loaded a lmanac is desi red for  
customer use,  re fer  to  para 2.3 in  Appendix B 
for  downloading the current  a lmanac.  

 

2 .1  OBTAINING DATA FROM COAST GUARD 

STEP PROCEDURE  

1.  Use PC and modem to connect  to  U.S.  
Coast  Guard NAVIGATION 
INFORMATION SERVICE BULLETIN 
BOARD or  Websi te .  

Dia l  703-313-5910 for  bu l le t in  board or  
contact  websi te  using in ternet  address:  
 
         www.navcen.uscg.mi l  
 

2 .  Select  GPS Subsystem. 

3.  Select  A lmanac Menu.  

4.  Select  “Yuma” Format .  

5 .  Note name of  f i le .  

6 .  Select  Y (Yes)  to  d isp lay or  download 
f i le .  

7 .  Select  download opt ion.   I f  compat ib le  
wi th  current  customer setup,  se lect  
ZMODEM (>2400 bps modem).   I f  not ,  
se lect  appl icable YMODEM, XMODEM 
opt ion or  ASCII .  

8 .  Af ter  download of  f i le ,  exi t  out  to  root  
leve l .  

9 .  Select  Y (Yes)  to  terminate connect ion.  
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2.2 UPLOADING ALMANAC DATA 

STEP PROCEDURE  

1.  Connect  Host  System Comm Connector  
to  COMM-1 Connector  accord ing to  
Appendix B,  F igure 1 for  9-Pin operat ion 
or  Appendix B,  F igure 2 for  25-Pin 
operat ion.  

2 .  Set  COMM-1 Connector  operat ing 
parameters accord ing to  para 1-2-4.2.  

 Set  operat ing parameters to  match 
user  equipment  and in ter face 
set t ings.  

 Set  Handshake to  RTS  for  d i rect  
up load or  Xon  for  modem operat ion.  

3 .  Send fo l lowing a lmanac data operat ion 
commands:  

ALMAnac:CLEar 
to  c lear  GPS-101-2 of  o ld  a lmanac data.  

ALMAnac:SET 
and fo l low d i rect ions on PC moni tor  
screen to  up load a lmanac f i le  (ASCII  
text )  in to GPS-101-2.  

NOTE:  Shor t  forms of  commands are 
shown in  upper  case.   Long 
forms include lower  case le t ters.   
The commands,  though,  are not  
case sensi t ive.  

4 .  Press ENTER, CR or  Ret  Key on PC 
Keyboard.  

5 .  I f  desi red,  send fo l lowing a lmanac data 
status query:  

ALMAnac:STATus? 
to  re turn current  GPS-101-2 a lmanac 
status.   Refer  to  Appendix B,  Table 1 for  
possib le  responses.  

 

 

PIN  1
PIN  2
PIN  3

PIN  6
PIN  5
PIN  4

PIN  7
PIN  8
PIN  9PIN  9

PIN  8
PIN  7

PIN  4
PIN  5
PIN  6

PIN  3
PIN  2
PIN  1

01003001

HOST

CTS

DCD
RX

DSR
GND

TX

RTS

GPS-101-2

RTS
CTS

GND
DTR

RX
TX

DCD

 

GPS-101-2 to  Host  System (9-Pin)  
F igure 1 

 

PIN  1
PIN  2
PIN  3

PIN  6
PIN  5
PIN  4

PIN  7
PIN  8
PIN  9

TX
RX

GND

CTS
RTS

DSR

DCD
PIN  9
PIN  8
PIN  7

PIN  4
PIN  5
PIN  6

PIN  3
PIN  2
PIN  1

01003002

GPS-101-2

RTS
CTS

GND
DTR

RX
TX

DCD
HOST

 

GPS-101-2 to  Host  System (25-Pin)  
F igure 2 

 

NOTE:  A PC,  using Terminal  Emulat ion 
Sof tware,  or  an RS-232 Terminal  can 
be used as the Host  System. 

 

RESPONSE  STATUS  

0  A lmanac present ,  usable and 
recent .  

1  Almanac not  present  or  not  
usable.  

2  Almanac present ,  but  o ld .  

3  No a lmanac data array 
present .  

A lmanac Status 
Table 1 
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2 .3  DOWNLOADING ALMANAC DATA 

STEP PROCEDURE  

1.  Connect  Host  System Comm Connector  
to  COMM-1 Connector  accord ing to  
Appendix B,  F igure 1 for  9-Pin operat ion 
or  Appendix B,  F igure 2 for  25-Pin 
operat ion.  

2 .  Set  COMM-1 Connector  operat ing 
parameters accord ing to  para 1-2-4.2.  

 Set  operat ing parameters to  match 
user  equipment  and in ter face 
set t ings.  

 Set  Handshake to  RTS  for  d i rect  
download or  Xon  for  modem 
operat ion.  

 Setup PC communicat ion sof tware to  
record ( log)  received data.  

3 .  Send fo l lowing a lmanac data operat ion 
command:  

ALMAnac:GET? 
to  receive current  a lmanac (ASCII  text )  
f rom GPS-101-2.  

NOTE:  Shor t  forms of  the command are 
shown in  upper  case.   Long 
forms include lower  case le t ters.   
The command,  though,  is not  
case sensi t ive.  

3. SUBSCRIBER SERVICE 

Aerof lex provides a subscr iber  service ( for  a  
fee)  to  send an updated a lmanac for  the  
GPS-101-2 every month.   Each a lmanac f i le  is 
sent  on a 3.5 inch data d isk.   To subscr ibe to  
the Aerof lex Almanac Update Service,  contact  
Aerof lex Customer Service Depar tment  at :  

(800)  835-2350 

 



     

OPERATION MANUAL 
GPS-101-2  

APPENDIX B 
Page 6 

Aug 1/04 

 

THIS PAGE INTENTIONALLY LEFT BLANK. 



     

OPERATION MANUAL 
GPS-101-2  

APPENDIX C 
Page 1 

Aug 1/04 

APPENDIX C - AUXILIARY EQUIPMENT 

The GPS-101-2 L id  Assembly provides room to 
store the fo l lowing equipment :  

 Antenna Coupler  (Horn Assembly)  

A l lows the GPS-101-2 to  t ransmi t  through 
the GPS Receiver  Antenna.  

 ac Power Cable 

Connects an external  ac power source to  
the AC INPUT Connector .  

 
 

 RF Cable 

TNC to BNC coaxia l  cable connects the RF 
OUT Connector  to  the GPS Receiver  Input  
Connector  or  the Antenna Coupler  
Connector .  

 Fuse 

Two spare fuses 
 

01007010

LID

FUSE

RF CABLE

AC POWER CABLE

ANTENNA COUPLER

 

Auxi l iary Equipment  
F igure 1 
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APPENDIX D - 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 E - ABBREVIATIONS 

A 

A Amperes 
AC Al ternat ing Current  
ac Al ternat ing Current  
A lm Almanac 
Apr  Apr i l  
ASCII  Amer ican Nat ional  Standard Code 

for  In format ion In terchange 
Aug August  
AUX Auxi l iary 

B 

Bat t  Bat tery 
bps Bi ts per  Second 
BPSK Bi-Phase Shi f t  Keying 

C 

C Celsius or  Cent igrade 
CAL Cal ibrat ion 
C/A Coarse Acquis i t ion 
cm Cent imeter  (10 - 2  Meters)  
Comm Communicat ion 
CSA Canadian Standards Associat ion 
CTS Clear  to  Send 
CW Cont inuous Wave 

D 

DCD Data Carr ier  Detect  
dB Decibel  
dBc Decibels above carr ier  
dBm Decibe ls above one mi l l iwat t  
Dec December 
DOP Di lu t ion of  Precis ion 
DPLR Doppler  
DSR Data Set  Ready 
DTR Data Terminal  Ready 

E 

EC European Communi ty 
EEC European Economic Counci l  
ELAP Elapsed 
EMC Elect romagnet ic Compat ib i l i ty  
EMI Elect romagnet ic In ter ference 
ESD Elect rostat ic Discharge 
EXT External  

F 

FAX Facsimi le  
FCC Federa l  Communicat ions 

Commission 
Feb February 
Ft  Foot /Feet  

G 

GHz Gigaher tz (10 9  Hertz)  
GND Ground 
GNSS Global  Navigat ion System Sate l l i te  
GPS Global  Posi t ion ing System 

H 

HDOP Hor izonta l  DOP 
hr  Hour  
Hrs Hours 
Hz Hertz 

I  

ID Ident i f icat ion 
I /O Input /Output  
IODC Issue of  Data Clock 
IODE Issue of  Data Ephemer is 

J 

Jan January 
Ju l  Ju ly 
Jun June 

K 

Kg Ki logram (10 3  Grams) 
KHz Ki loher tz (10 3  Hertz)  
Km Ki lometers (10 3  Meters)  

L 

lbs Pounds 
LCA Logic Cel l  Array 
LCD L iqu id Crysta l  Disp lay 
LT L ight  

M 

m Meter  
Mar March 
MHz Megaher tz (10 6  Hertz)  
mA Mi l l iamp (10 - 3  Amperes)  
µA Microamp (10 - 6  Amperes)  

N 

NAV Navigat ion 
nmi  Naut ica l  Mi les 
Nov November 
NVRAM Non Volat i le  RAM 

O 

Oct October  
Ω  Ohm 
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P 

PC Personal  Computer  
PDOP Posi t ion DOP (combined HDOP and 

VDOP) 
ppm Par ts per  Mi l l ion 
PR Pseudorandom Range 
PRN Pseudorandom Noise 
psi  Pounds per  Square Inch 
PSK Phase Shi f t  Keying 
PWR Power 

R 

RAM Random Access Memory 
RF Radio Frequency 
RFI  Radio Frequency In ter ference 
RI  Ring Ind icator  
ROM Read Only Memory 
RTC Real  T ime Clock 
RTS Request  to  Sent  
RX Receive 

S 

sec second 
Sep September 
SQR Square 
SV Sate l l i te  Vehic le  

T 

TDOP Time DOP 
TOW Time of  Week 
TTL Transistor -Transistor  Logic 
TX Transmi t  

U 

UERE User  Equiva lent  Range Error  
UL Underwr i ter  Laborator ies 
U.S.  Uni ted States 
U.S.A.  Uni ted States of  Amer ica 
UTC Coord inated Universa l  T ime 
UUT Uni t  Under  Test  

V 

V Vol t  
VAC Vol ts,  A l ternat ing Current  
VDOP Vert ica l  DOP 
Vp-p  Vol ts,  Peak to  Peak 

W 

W Watt  

Y 

yr  Year  
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 Aux i l i a ry  Equ ipment  App C,  p  1  
 Charg ing Bat tery  1-2-1 ,  p  2  
 Safe ty  Precaut ions  1-2-1 ,  p  1  
AC Power  Requi rements  1-2-1 ,  p  1  
    1 -3-1 ,  p  2  
A lmanac  
 Date  o f  Up load 1-2-4 ,  p  6  
 Download ing App B ,  p  5  
 In format ion App B ,  p  1  
 Obta in ing Data  f rom Coas t  Guard App B ,  p  3  
 S ta tus  App B ,  p  4  
 Subsc r iber  Serv ice  App B ,  p  5  
 Up load ing App B ,  p  4  
 Warn ing 1-2-1 ,  p  2  
Antenna Coupler  
 Aux i l i a ry  Equ ipment  App C,  p  1  
 Connec t ion 1-2-1 ,  p  4  
 Spec i f i ca t ions  1-3-1 ,  p  2  
Antenna Tes t ing 1-2-1 ,  p  4  
Aux i l i a ry  Equ ipment  App C,  p  1  
AUX I /O Connec tor  
 Desc r ip t ion  1-2-2 ,  p  2  
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 Charg ing 1-2-1 ,  p  2  
 Saver  Func t ion 1-2-1 ,  p  1  
 Spec i f i ca t ions  1-3-1 ,  p  2  
 
CHARGE Ind icator  1-2-2 ,  p  1  
Charg ing Bat tery  1-2-1 ,  p  2  
COMM-1 Connec tor  
 Desc r ip t ion  1-2-2 ,  p  2  
 Operat ion 1-2-4 ,  p  3  
 P in-Out  Tab le  App A ,  p  1  
COMM-2 Connec tor  
 Desc r ip t ion  1-2-2 ,  p  2  
 Operat ion 1-2-4 ,  p  4  
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Cont ro ls ,  Connec tors  and Ind icators  
 Front  Pane l  1-2-2 ,  p  1  
 Rear  Panel  1-2-2 ,  p  2  
Convers ion Tab le  App D,  p  1  
 
Date  
 A lmanac  Upload 1-2-4 ,  p  6  
 Ca l ib ra t ion 1-2-4 ,  p  7  
 Func t ion 1-2-1 ,  p  3  
 Set t ing  1-2-1 ,  p  3  
Desc r ip t ion ,  Genera l  1-1-1 ,  p  1  
D i rec t  Connec t ion 1-2-1 ,  p  4  
Disp lay  
 Cont ro l  1 -2-1 ,  p  2  
 LCD 1-2-2 ,  p  1  
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DPLR Key  1-2-2 ,  p  1  

E lapsed T ime 1-2-4 ,  p  7  
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Front  Panel  1-2-2 ,  p  1  
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Fuse 
 Aux i l i a ry  Equ ipment  App C,  p  1  
 Requi rements  1-3-1 ,  p  2  
 Spec i f ied  Rat ings  1-2-1 ,  p  1  
 
Genera l  Desc r ip t ion  and 
  Capab i l i t ies  1-1-1 ,  p  1  
Generator  Spec i f i ca t ions  1-3-1 ,  p  1  
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 Front  Panel  1-2-2 ,  p  1  
 Rear  Panel  1-2-2 ,  p  2  
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 NAV Data  App B ,  p  1  
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Main  Menu 1-2-4 ,  p  1  
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 Spec i f i ca t ions  1-3-1 ,  p  2  
PWR Key  1-2-2 ,  p  1  



     

OPERATION MANUAL 
GPS-101-2  

INDEX 
Page 2 

Aug 1/04 

 
Rear  Panel  1-2-2 ,  p  2  
Repack ing Procedure 1-4-1 ,  p  1  
RF 
 Cable  
  Aux i l i a ry  Equ ipment  App C,  p  1  
  Operat ion In ter face 1-2-1 ,  p  4  
 CONT Key  1-2-2 ,  p  2  
 Cont ro l  Set t ing  1-2-2 ,  p  1  
 LVL Key  1-2-2 ,  p  1  
 OUT Connec tor  1-2-2 ,  p  2  
 
Safe ty  
 P recaut ions  1-2-1 ,  p  1  
 Spec i f i ca t ions  1-3-1 ,  p  3  
Set t ing  Date  and T ime 1-2-1 ,  p  3  
SETUP Key  1-2-2 ,  p  1  
Sh ipp ing 1-4-1 ,  p  1  
Shock /V ibra t ion Spec i f i ca t ions  1-3-1 ,  p  3  
SLEW/STEP Cont ro l  1 -2-2 ,  p  1  
Spec i f i ca t ions  1-3-1 ,  p  1  
 Antenna Coupler  1-3-1 ,  p  2  
 Fuse Requi rements  1-3-1 ,  p  2  
 Generator  1-3-1 ,  p  1  
 Operat iona l  Env i ronmenta l   
  Cons idera t ions  1-3-1 ,  p  3  
 Power  1-3-1 ,  p  2  
 Safe ty  1-3-1 ,  p  3  
 Shock /V ibra t ion 1-3-1 ,  p  3  
 T imebase 1-3-1 ,  p  1  
S torage 1-5-1 ,  p  1  
Subsc r iber  Serv ice  App B ,  p  5  
SV# Key  1-2-2 ,  p  1  
 
TEST Key  1-2-2 ,  p  1  
Tes t  Pat terns  App B ,  p  2  
T ime Func t ion  1-2-1 ,  p  4  
 
Up load ing A lmanac  Data  App B ,  p  4  
 
Vers ion 1-2-4 ,  p  6  



FOR QUALIFIED SERVICE 
PERSONNEL ONLY 

 

 
BATTERY/VOLTAGE INSTRUCTIONS 



     

OPERATION MANUAL 
GPS-101-2  

 

WARNING: 
HIGH VOLTAGE EQUIPMENT 

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS 
OF EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING 
SERIOUS BODILY INJURY OR DEATH.  WHEN PERFORMING ANY OF THE 
PROCEDURES CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE 
SAFETY PRECAUTIONS. 

SAFETY FIRST: TO ALL SERVICE PERSONNEL  

REFER ALL SERVICING OF UNIT TO QUALIFIED TECHNICAL PERSONNEL.  

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

CASE,  COVER OR PANEL REMOVAL 

Remov ing the Chass is  Assembly  f rom the Case Assembly  exposes  the techn ic ian 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.  

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 or  serv ic 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:   Th is  symbol  re fers  to  spec i f i c  CAUTIONS represented on the un i t  and c lar i f ied  in  
the tex t .  

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

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

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

 
SWITCH ON/OFF (Push-Push):   Power  to  the dev ice  i s  connec ted ON or  d isconnec ted OFF.  

 

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 .  
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POWER CORDS 

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

USE RECOMMENDED FUSES ONLY 

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

WARNING: THE GPS-101-2 USES A SEALED-LEAD-BATTERY PACK.   THE FOLLOWING WARNINGS 
CONCERNING LEAD ACID BATTERIES MUST BE HEEDED: 

 RECHARGE BATTERIES ONLY WHEN INSTALLED INSIDE THE GPS-101-2.  

 DISPOSE OF BATTERIES ACCORDING TO LOCAL DISPOSAL REGULATIONS.  

 TO SHORT CIRCUIT OR FORCE DISCHARGE THE BATTERY MAY CAUSE THE BATTERY 
TO VENT,  OVERHEAT OR EXPLODE.  

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.  

 T IPS 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 SHOULD TAKE NECESSARY 
PRECAUTIONS TO AVOID POTENTIAL COMMUNICATION INTERFERENCE PROBLEMS.  
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FOR QUALIFIED SERVICE PERSONNEL ONLY 

BATTERY REPLACEMENT 

Only a defect ive bat tery should be removed 
and rep laced.   For  def in i t ion,  a  defect ive 
bat tery does not  accept  a  charge.  

STEP PROCEDURE  

1.  Ver i fy GPS-101-2 is OFF and 
d isconnected f rom ac power.  

2 .  Refer  to  F igure 1.   Remove four  screws 
(5) ,  four  washers (4)  and Rear  Panel  
Assembly (3) .  

3 .  Refer  to  F igure 1.   S l ide Case Assembly 
(2)  towards rear  and remove f rom 
Chassis Assembly (1) .  

4 .  Refer  to  F igure 2.   Disconnect  b lack 
cable (2)  f rom negat ive ( - )  bat tery 
terminal  (8) .  

5 .  Refer  to  F igure 2.   Remove four  screws 
(6)  f rom bracket  (3) .  

6 .  Refer  to  F igure 2.   Carefu l ly l i f t  bat tery 
(4)  and bracket  (3)  f rom Chassis 
Assembly (5) .  

7 .  Refer  to  F igure 2.   Disconnect  red cable 
(1)  f rom posi t ive (+)  bat tery terminal  (7)  
and remove bat tery.  

WARNING: DISPOSE OF OLD 
BATTERY ACCORDING  
TO LOCAL STANDARD 
SAFETY PROCEDURES.  

 CAUTION:  REPLACE ONLY WITH THE 
BATTERY SPECIFIED BY 
AEROFLEX.  DO NOT 
ATTEMPT TO INSTALL A 
NON-RECHARGEABLE 
BATTERY. 

8.  Insta l l  new bat tery in  reverse order  of  
Steps 2 through 7.  

CAUTION: CONNECT BATTERY 
CABLES, VERIFYING 
POLARITY.  DO NOT 
REVERSE THE 
CONNECTIONS. 

DISCONNECTING BATTERY 

Disconnect ing the bat tery is recommended 
when stor ing the Test  Set  wi thout  act iv i ty for  
per iods of  s ix months or  more.  

STEP PROCEDURE  

1.  Ver i fy GPS-101-2 is OFF and not  
connected to  ac power.  

2 .  Refer  to  F igure 1.   Remove four  screws 
(5) ,  four  washers (4)  and Rear  Panel  
Assembly (3) .  

3 .  Refer  to  F igure 1.   S l ide Case Assembly 
(2)  towards rear  and remove f rom 
Chassis Assembly (1) .  

4 .  Refer  to  F igure 2.   Disconnect  b lack 
cable (2)  f rom negat ive ( - )  bat tery 
terminal  (8) .  

5 .  Refer  to  F igure 2.   Secure b lack cable 
(2)  away f rom negat ive ( - )  bat tery 
terminal  (8) .  

6 .  Refer  to  F igure 1.   S l ide Case Assembly 
(2)  towards f ront  and onto Chassis 
Assembly (1) .  

7 .  Refer  to  F igure 1.   Insta l l  four  washers 
(4) ,  four  screws (5)  and Rear  Panel  
Assembly (3) .  
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LINE SUPPLY VOLTAGE SELECT SWITCH 

The L ine Supply Vol tage Select  Swi tch is set  
accord ing to  the st icker  on the Rear  Panel  
Assembly.   The L ine Supply Vol tage Select  
Swi tch must  be changed before connect ing the 
GPS-101-2 to  a d i f ferent  power source.  

STEP PROCEDURE  

1.  Ver i fy GPS-101-2 is OFF and 
d isconnected f rom ac power.  

2 .  Refer  to  F igure 1.   Remove four  screws 
(5) ,  four  washers (4)  and Rear  Panel  
Assembly (3) .  

3 .  Refer  to  F igure 1.   S l ide Case Assembly 
(2)  towards rear  and remove f rom 
Chassis Assembly (1) .  

4 .  Refer  to  F igure 2.   Set  L ine Supply 
Vol tage Select  Swi tch (9)  to  115  for   
100 to  120 VAC power source or  230  for  
220 to  240 VAC power source.  

5 .  Reassemble GPS-101-2 in  reverse order  
o f  Steps 2 and 3.  

6 .  Replace fuses as needed accord ing to  
para 1-2-1.3 in  the Operat ion Manual .  

7 .  Refer  to  1-1-2,  F igure 2 in  Operat ion 
Manual  and update st icker  on Rear  Panel  
as requi red.  
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Case Removal  
F igure 1 
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Bat tery Removal   
F igure 2 



Our passion for performance is defined by three
attributes represented by these three icons:

solution-minded, performance-driven, customer-focused.

As we are always seeking to improve our products, the information in 

this document gives only a general indication of the product capacity,

performance and suitability, none of which shall form part of any 

contract.  We reserve the right to make design changes without notice.

                 CHINA	 Tel: [+86] (10) 6467 2716		   Fax: [+86] (10) 6467 2821

                 FRANCE	 Tel: [+33] 1 60 79 96 00		   Fax: [+33] 1 60 0177 69 22

         HONG KONG	 Tel: [+852] 2832 7988	 	   Fax: [+852] 2834 5364 

       SCANDINAVIA	 Tel: [+45] 9614 0045	 	   Fax: [+45] 9614 0047

                    SPAIN	 Tel: [+34] (91) 640 11 34		   Fax: [+34] (91) 640 06 40

UNITED KINGDOM	 Tel: [+44] (0) 1438 742200	   Fax: [+44] (0) 1438 7276

	 	 	 Toll Free: 0800 282388 (UK only)

                       USA	 Tel: [+1] (316) 522 4981		   Fax: [+1] (316) 522 1360

	 	 	 Toll Free: 800 835 2352 (US only)
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