
PRELIMINARY
Chapter 3 -  Calibration/Verif ication

3.1 GENERAL INFORMATION

This chapter  provides step-by-step inst ruct ions for performing Test Set Cal ibrat ion and 
Ver i f icat ion Procedures.

3.1.1 Testing Condit ions

Calibrat ion and Veri f icat ion Procedures should be per formed in an ESD environment  at  
ambient  room temperature (+20° C to +30° C).

3.1.2 Required Equipment

Refer to Appendix C - Test Equipment Requirements for l ist  of  equipment required to 
per form Ver i f icat ion and Cal ibrat ion Procedures.

3.1.3 Safety Precautions

Use extreme caut ion when working with “ l ive” c ircui ts.   Observe a l l  precaut ions when 
per forming the Veri f icat ion and Cal ibrat ion Procedures.

ONLY PERFORM CALIBRATION PROCEDURES IN AN ESD 
ENVIRONMENT.  ALL PERSONNEL PERFORMING CALIBRATION 
PROCEDURES SHOULD HAVE KNOWLEDGE OF ACCEPTED ESD 
PRACTICES AND/OR BE ESD CERTIFIED.

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

THIS EQUIPMENT CONTAINS PARTS
SENSITIVE TO DAMAGE

BY ELECTROSTATIC DISCHARGE (ESD).

CAUTION

CAUTION

WARNING
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.2 TEST SET CALIBRATION

This sect ion provides inst ruct ions on accessing and using the GPSG-1000 Ser ies 
Cal ibrat ion Funct ion.  The Cal ibrat ion Funct ion is an opt ional feature that is only 
avai lab le when the GPSG-1000 Cal ibrat ion Opt ion is instal led on the Test Set.

The GPSG-1000 Cal ibrat ion Funct ion is a user- fr iendly automated system that  has been 
integrated into the Test Set.   On-screen instruct ions guide the user through select ing,  
running and per forming each cal ibrat ion procedure.

Af ter a cal ibrat ion procedure is selected and ini t iated,  status ind icators and messages 
are displayed throughout the procedure which provide inst ruct ions, feedback and 
cal ibrat ion information.

Cal ibrat ion Procedures should only be per formed by Technicians fami l iar wi th the setup 
and operat ion of the required test equipment .

3.2.1 Calibrat ion Schedule

System Cal ibrat ion Procedure should be performed as a result  of  one or more of  the 

fol lowing condit ions:

3.2.2 Preliminary Procedures

Perform the cal ibrat ion procedure in i ts ent i rety.   The procedure should be performed in 
the order that the procedure specif ies.   Some of  the steps are dependent on successful  
complet ion of  previous steps.

Failure to Meet Specif icat ions I f ,  dur ing the course of normal  operat ion, the Test 
Set  or any major funct ion thereof fai ls to meet  the  
per formance speci f icat ions.

Module/Assembly Replacement I f  one or more of the Test  Set assembl ies are 
rep laced.

2 Year Calibrat ion/Veri fication Aerof lex recommends Cal ibrat ion/Ver i f icat ion  on 
the Test Set  every two years to maintain proper  
test ing standards.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.2.3 Test Setup

Calibrat ion t imes are approximate and may vary sl ight ly per uni t .   Procedures are l isted 
in the order  they appear on the Cal ibrat ion menu screen.

3.2.4 Test Equipment

The test equipment l isted is sui tab le for performing any procedure contained in this 
manual.   

3.2.5 Test Set Cal ibrat ion Procedure

EQUIPMENT: Frequency Counter  
Measur ing Receiver
Coaxial  Cables

STEP PROCEDURE

1. Al low the GPSG-1000 a 30 minute warm-up period before cal ibrat ing.

2. Connect a 10 MHz source to both the Frequency Counter  and the Measuring 
Receiver.

3. Connect the Measuring Receiver to a   cal ibrated signal source.  Cal ibrate and 
save the Measuring Receiver in Tuned RF Levels at  the fol lowing frequencies:

Required Test Equipment Model

Frequency Counter Agi lent 52132A
or equivalent

Measur ing Receiver Rhode & Schwarz FSMR
or equivalent

Power Sensor Rhode & Schwarz NRP-Z11
or equivalent

Spectrum Analyzer (opt ional) Agi lent  E4407B

10 MHz Time Base Standard

Coaxial  Cables

Adapter (N-TNC)

Frequency

1176.45 MHz

1207.14 MHz

1227.60 MHz

1278.75 MHz

1575.42 MHz
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

4. I f  an opt ional Spectrum Analyzer is used, setup the Spectrum Analyzer  as fol lows:

5. I f  an external coaxia l  cable is used with the RF Output level  ca l ibrat ion,  record 
the coaxial  cable loss at each of the frequencies l isted in  step 3.

3.2.6 Calibrat ion Menu

The Cal ibrat ion Window is enabled by pressing the Press the (symbol)  key to scrol l  down 
to the Maintenance but ton on the Launch Bar and select ing Cal ibrat ions f rom the drop 
down menu.  

STEP PROCEDURE

1. Press the Down Arrow key to scrol l  down to the Maintenance key.  Press the 
Maintenance key to display both the Cal ibrat ion and Diagnost ics sub keys.  Press 
the Cal ibrat ion key.

2. To enter  the password touch the Password: rectangle box to d isplay keyboard.   
Enter the password and press Enter  key. Factory defaul t  password is gpsg .

3. RF Level Cal and RF Freq Cal keys wi l l  be displayed.

Field Setting

Center  Frequency Cal ibrated Frequency

Span 5 kHz

Attenuat ion 0 dB

Ref . Level Cal ibrated Level Dependent

Log Scale 2 dB/div.

RBW 5 kHz

VBW 100 Hz

Sweep 10 ms

Display Average On with # of averages = 10

Marker 1 On
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.2.7 Reference Frequency Calibrat ion

The Reference Frequency Cal ibrat ion procedure is used to cal ibrate the INTERNAL 
10 MHz OCXO. Speci f icat ion:  10 MHz + 1 Hz.

STEP PROCEDURE

1. Press the RF Freq Cal key.

2. Press the Abort  key to abor t  the ca l ibrat ion procedure without saving the 
cal ibrat ion values and return to the main menu.

3. At tach a coaxial  cable from the REF OUT 10 MHz connector to the input of  the 
Frequency Counter.

4. Set  the Frequency Counter  to gate t ime of 500 mS and wi th an input impedance of 
50 ohms.

5. Press the Value: rectangle box to  display keypad.

6. Adjust the value using ei ther the keypad enter or with the scro l l  bar  and press 
Enter to review the change.  Repeat as required unt i l  the 10 MHz reference 
frequency is wi thin 10 MHz + 1 Hz.

7. Press the Done key to save the cal ibrat ion value.  The GPSG-1000 wi l l  exi t  back 
to the main menu.

3.2.8 Output Level Cal ibration

The Output  Level Cal ibrat ion procedure ca l ibrates the Antenna Coupler  RF  and Direct  
RF por t  output  level .   Specif icat ion:  RF Level at  + 0.5 dB.

STEP PROCEDURE

1. Press the RF Level Cal key.

2. Press the Abort  key to abor t  the ca l ibrat ion procedure without saving the 
cal ibrat ion values and return to the main menu.

3. Press the Back key to  re turn to the previous cal ibrat ion menu.

4. Connect the Measuring Receiver (or  Spectrum Analyzer)  to the GPS TX Coupler 
por t .

5. Set  the Measur ing Receiver  (or Spectrum Analyzer) to 1176.45 MHz or desired 
output f requency. 

6. Press the Value: rectangle box to  display keypad.

7. Adjust the value using the keypad enter or scrol l  bar  and press Enter  to review the 
change.  Repeat  as required unt i l  the RF output leve l  is with in -55 dBm + 0.5 dB.

8. Press the Next key.

9. Adjust the value using the keypad enter  or the scro l l  bar  and press Enter to  review 
the change.   Repeat as requi red unt i l  the RF output level  is within -86 dBm + 0.5 
dB.

10. Press the Next key.

11. Connect the Measuring Receiver (or  Spectrum Analyzer)  to the GPS TX Direct 
por t .

12. Adjust the value using the keypad enter  or the scro l l  bar  and press Enter to  review 
the change.   Repeat as requi red unt i l  the RF output level  is within -80 dBm + 0.5 
dB.

13. Press the Next key.

14. Repeat steps 1 thru 13, using the values 1227.60, 1278.75 and 1575.42 MHz to 
set the Measuring Receiver (or  Spectrum Analyzer)  in step 5.

15. Press the Cal End key to save the cal ibrat ion values.   The GPSG-1000 wi l l  exi t  
back to the main menu.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3 TEST SET VERIFICATION

3.3.1 Verif ication Schedule

Ver i f icat ion Procedures should be performed as a result  of  one or more of  the fol lowing 
condit ions:

3.3.2 Precautions

The Veri f icat ion Procedures are performed with  the Test Set  covers in place.   No in ternal 
adjustments or probing points are required.

3.3.3 Test Equipment

The test equipment l isted is sui tab le for performing any procedure contained in this 
manual.   

Failure to Meet Specif icat ions I f ,  dur ing the course of normal  operat ion, the Test 
Set  or any major  funct ion thereof fai ls to meet 
per formance speci f icat ions.

Assembly Replacement I f  one or more of the Test  Set assembl ies are 
rep laced.

Annual  Calibrat ion/Veri fication Aerof lex recommends Cal ibrat ion/Ver i f icat ion  on 
the Test  Set every year  to maintain  proper  test ing 
standards.

Required Test Equipment Model

Frequency Counter Agi lent 52132A
or equivalent

Measur ing Receiver Rhode & Schwarz FSMR
or equivalent

Power Sensor Rhode & Schwarz NRP-Z11
or equivalent

Network Analyzer  HP 8753D
or equivalent

Spectrum Analyzer Agi lent  E4407B
or equivalent

Signal Generator Aerof lex IFR-3412
or equivalent

Osci l loscope Tektronix TDS 2024B
or equivalent

ARB Generator Agi lent 33220A
or equivalent

DMM Fluke 73 
or equivalent

RF Ampl i f ier Low Noise with  50 dB gain

10 MHz Time Base Standard

Coaxial  Cable

Ethernet Cable

Adapter (N-TNC)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.4 Test Setup

The Test Setup l ists the general  requi rements for  ver i fy ing the GPSG-1000 operat ion.

EQUIPMENT: Frequency Counter
Measur ing Receiver
Coaxia l  Cable

STEP PROCEDURE

1. Ver i fy the battery is ful ly charged before running the ver i f icat ion tests.

2. Al low the GPSG-1000 a 30 minute warm-up period before running the tests.

3. Connect a 10 MHz source to both the Frequency Counter  and the Measuring 
Receiver.

4. Connect the Measuring Receiver to a  cal ibrated signal  source.  Cal ibrate and 
save the Measuring Receiver Tuned RF Levels at  the fol lowing f requencies:

1176.45 MHz

1207.14 MHz

1227.60 MHz

1278.75MHz

1575.42 MHz

5. I f  an external  coaxial  cable is used with  the RF Output leve l  cal ibrat ion, record 
the coaxial  cable loss at each of the frequencies l isted in  step 4.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.5 Preset Conditions

Set  the GPSG-1000 to factory defaul t  mode for product ver i f icat ion.

STEP PROCEDURE

1. Press Fi le.

2. Press Sett ings.

3. Press Defaul t .

4. Ver i fy the ye l low bubble indicates Default  Sett ings Loaded.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.6 Remote Communication

The Remote Communicat ion procedure checks the GPSG-1000 ethernet,  USB port  and 
internal dr ive operat ion.

EQUIPMENT: Ethernet  Cable

STEP PROCEDURE

1. Connect an ethernet cable from the GPSG-1000 to a loca l  area network hub.

2. Setup the GPSG-1000 and press:
     System
     System Conf igurat ion
     Network
     Network Mode
Select DHCP.

3. In the Network screen, the GPSG-1000 wi l l  acquire and display the IP address.
example:  10.123.456.789

4. Using a network communicat ion terminal program, such as PuTTY, enter the IP 
address displayed by the GPSG-1000.  Select Telnet connect ion type and set  the 
por t  to  5025.

5. Send the command *IDN?  twice to the GPSG-1000.

6. The GPSG-1000 wi l l  respond with:
     Aerof lex,GPSG-1000,( test set ser ial  number),(software version,date,t ime)
     example: Aerof lex,GPSG-1000,10002000901,201203271213

7. Send the command GPS:SET:RSRC?  to query the SPSG-1000 external  reference 
source.

8. The GPSG-1000 wi l l  reply INTERNAL.

9. Send the command GPS:SET:RSRC EXTERNAL  to the GPSG-1000 to set the 
external reference source to external.

10. Send the query GPS:SET:RSRC?  and ver i fy response is EXTERNAL.

11. Send the command GPS:SET:RSRC INTERNAL  to the GPSG-1000 to set the 
external reference source to internal .

12. Setup the GPSG-1000 and press:
     System
     System Conf igurat ion
     Network
     Network Mode
Select DHCP Network Off .

13. Check the USB por t  operat ion by plugging a USB Flash memory st ick into ei ther of  
the USB ports.

14. Setup the GPSG-1000, press:
     F i le
     Sett ings
     Export  to USB
Yel low bubble indicates Sett ings Export  Successful .

15. Setup the GPSG-1000, press:
     F i le
     Sett ings
     Import  to USB
Yel low bubble indicates Sett ings Import  Successful .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

16. Unplug the USB f lash memory dr ive st ick from the USB port .

17. Check the operat ion of the internal  dr ive by saving and retr ieving a f i le.
Setup the GPSG-1000, press:
     F i le
     Sett ings
     Manage
Press Fi le Name and enter test  using popup keyboard.
Press Save to  close Manage Sett ing popup.
Current Sett ings F i le disp lays test .
Press Manage then Fi le name and enter  new1  using the popup keyboard.
Press Save to  close Manage Sett ing popup.
Current Sett ings f i le displays new1 .

18. Setup the GPSG-1000, press:
     F i le
     Sett ings
     Load
Select test  in Load Sett ings
Press Open to close Manage Sett ing popup.
Current Sett ings f i le displays test .

19. Setup the GPSG-1000, press:
     F i le
     Sett ings
    Manage
Select test .
Press Delete to display Yes, indicat ing the f i le test  has been removed.
Press Manage and select test1 .
Press Delete to display Yes, indicat ing the new1  f i le has been removed.
Close popup.

20. Setup the GPSG-1000, press:
     F i le
     Sett ings
     EDefault
Yel low bubble indicates Defaul t  Sett ings Loaded.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.7 Static Simulation

The Stat ic Simulat ion procedure checks the GPSG-1000 simulator  operat ion.

EQUIPMENT: Coaxia l  Cable

STEP PROCEDURE

1. Connect a coaxial  cable from GPS TX COUPLER output  port  to GPS RX ANT input 
por t .

2. From the Launch bar  press the SETUP button and enter  the fol lowing data into 
each f ie ld:

3. Return to the Launch bar and press the Simulat ion but ton.

Setup Field Setup Data

Simulat ion

GNSS GPS

Carr ier L1

SBAS Auto

Simulat ion Stat ic

Digi tal  Noise On

Fading None

PRN Signal Fixed

Posit ion Source User

Clock User Sett ing

RF Level -120.0 dBm

RF Port Coupler

Channels

Tota l  SV’s 12, then press Apply

I /O

Coupler  Loss 0.0 dB

Coupler Cable 0.0 dB

Direct Cable 0.0 dB

Ext  Ref Out OFF

Reference Source INT

Tr igger Auto

Setup Field Setup Data

GPS

Lat i tude 37o38.9966N

Longitude 39o25.9834W

Alt i tude 1333 f t

Run
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

4. Ver i fy the fol lowing results on the Simulat ion/GPS page funct ions:

Simulat ion Field Simulation Results

GPS

Running Green l ight

Current  Sim Date Using start ing date from 
Setup/Simulat ion page

Current  Sim Time Using star t ing t ime f rom 
Setup/Simulat ion page and 
count ing up at one second 

rate

Lat i tude Locked and cannot  be 
changed

Longitude Locked and cannot  be 
changed

Al t i tude Locked and cannot  be 
changed

Visible SVs Note quant i ty v is ible

SV PRN Quanti ty of  SV’s indicated 
must  equal Vis ible SVs

Elapsed Time Count ing up at  one second 
rate

From Blank

To Blank

Heading Blank

Speed 0 mph

Distance To Go 0 f t
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.8 GPS Receiver Test and Loopback Operation

The GPS Receiver Test and Loopback Operat ion procedure checks the bu i l t - in receiver  
operat ion.

EQUIPMENT: Coaxia l  Cable

STEP PROCEDURE

1. Connect a coaxial  cable from GPS TX COUPLER output  port  to GPS RX ANT input 
por t .

2. Press GPS RX, then press GPS Receiver Reset .

3. Wait  one minute,  then ver i fy the fol lowing data:

Field Data

Current  Date Displays the same date f rom 
the Setup/Simulat ion page

Current  Time Displays the same t ime from 
the Setup/Simulat ion page

Posit ion Fix 3D solut ion

Lat i tude Simi lar  to Lat i tude on 
Simulat ion screen

Longitude Simi lar  to Longitude on 
Simulat ion screen

Al t i tude Simi lar to Al t i tude on 
Simulat ion screen

Speed <=0.1 Mph

Act ive Satel l i tes Ident ical  to the satel l i tes 
being simulated on 
Simulat ion screen

SNR >45 dBc for each satel l i te 
(uni t  is  dB-Hz Carr ier-to-

Noise Density C/No)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

4. From the Launch bar  select Simulat ion.  Press the Stop button to  stop the 
simulat ion. From the Launch bar select Setup and enter the fol lowing data into 
each f ie ld:

5. From the Launch bar  select Simulat ion.

Setup Field Setup Data

Simulat ion

GNSS GPS

Carr ier L1

SBAS Off

Simulat ion Stat ic

Digi tal  Noise Off

Fading None

PRN Signal Fixed

Posit ion Source User

Clock User Sett ing

RF Level -125.0 dBm

RF Port Direct

Channels

Tota l  SV’s 12, then press Apply

I /O

Coupler  Loss 0.7 dB

Coupler Cable 1.0 dB

Direct Cable 2.2 dB

Ext  Ref Out OFF

Reference Source INT

Tr igger Auto

Setup Field Setup Data

GPS

Lat i tude 33o 57.8884S

Longitude 18o 36.1000E

Al t i tude 151 f t

Run
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

6. Remove the coax cable for  the GPS TX COUPLER por t  and connect i t  to the GPS 
TX DIRECT por t .   From the Launch bar  select  GPS RX.

7. Wait  one minute,  then ver i fy the fol lowing data:

8. From the Launch bar  select Simulat ion.   Press Stop to stop the simulat ion.

9. Disconnect the coaxial  cable f rom the GPS RX ANT input port .

10. With  the DMM, measure the GPS antenna b ias vol tage between the center 
conductor to the outside side housing.  GPS antenna b ias vol tage should be 
2.85 ± 0.1 VDC

Field Data

Current Date/Time Displays the same date f rom 
the Setup/Simulat ion page

Posit ion Fix 3D solut ion

Lat i tude Simi lar  to Lat i tude on 
Simulat ion screen

Longitude Simi lar  to Longitude on 
Simulat ion screen

Al t i tude Simi lar to Al t i tude on 
Simulat ion screen

Speed <=0.1 Mph

Act ive Satel l i tes Ident ical  to the satel l i tes 
being simulated on 
Simulat ion screen

SNR >45 for each satel l i te (uni t  is 
dB-Hz Carr ier -to-Noise 

Densi ty C/No)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
3 -  15



PRELIMINARY
Calibrat ion/Verif icat ion/
3.3.9 External Trigger Input

The External Tr igger Input  procedure ver i f ies the External Tr igger Input  funct ional i ty.

EQUIPMENT: ARB Generator

STEP PROCEDURE

1. Setup the ARB Generator  with the fol lowing data:

2. Connect the output  f rom the ARB Generator  to the AUX connector .
     Input:      Pin  19
     Ground:   Pin 26

Setup Field Setup Data

High Impedance Output

Pulse Funct ion

Pulse  Width 100 uS

Ampli tude Level low = 0 V;  high = 3.3 V

Burst 1 cycle with manual t r igger

Output On
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

3. From the Lunch bar select Simulat ion.   Press the Stop button to stop the 
simulat ion.  From the Launch bar  select  Setup and enter the fol lowing data into  
each f ie ld.

4. From the Launch bar  select Simulat ion.

Setup Field Setup Data

Simulat ion

GNSS GPS

Carr ier L1

SBAS Off

Simulat ion Stat ic

Digi tal  Noise Off

Fading None

PRN Signal Fixed

Posit ion Source User

Clock User Sett ing

RF Level -125.0 dBm

RF Port Direct

Channels

Tota l  SV’s 12, then press Apply

I /O

Coupler  Loss 0.7 dB

Coupler Cable 1.0 dB

Direct Cable 2.2 dB

Ext  Ref Out OFF

Reference Source INT

Tr igger External

Setup Field Setup Data

GPS

Lat i tude 33o 57.8884S

Longitude 18o 36.1000E

Al t i tude 151 f t

Run
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

5. Ver i fy the fol lowing operat ions:

Field Data

Setup I /O

Tr igger External

Simulation GPS

Configur ing Green l ight

Current  Sim Date Blank

Current  Sim Time Blank

Lat i tude Locked,  cannot be changed

Longitude Locked,  cannot be changed

Al t i tude Locked,  cannot be changed

Visible SVs Blank

SV PRN Blank

Elapsed Time Blank

From Blank

To Blank

Heading Blank

Speed 0 mph

Distance to go 0 f t
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

6. Press the manual  t r igger  but ton on the ARB Generator  and ver i fy the fol lowing 
operat ions:

7. From the Lunch bar select Simulat ion.   Press the Stop button to stop the 
simulat ion.  

8. Disconnect the ARB Generator f rom the GPSG-1000.

Field Data

Simulation GPS

Running Green l ight

Current  Sim Date Using start ing date from the 
Setup/Simulat ion page

Current  Sim Time Using start ing date from the 
Setup/Simulat ion page and 
count ing up at one second 

rate

Lat i tude Locked and cannot  be 
changed

Longitude Locked and cannot  be 
changed

Al t i tude Locked and cannot  be 
changed

Visible SVs Note quant i ty v is ible

SV PRN Quanti ty of  SVs indicated 
must  equal Vis ible SVs

Elapsed Time Count up at  one second rate

From Blank

To Blank

Heading Blank

Speed 0 mph

Distance to go 0 f t
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.10 Internal  10 MHz Reference

The Internal  10 MHz Reference procedure ver i f ies the accuracy of the internal  10 MHz 
clock source.

EQUIPMENT: Frequency Counter
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Frequency Counter  as fol lows:

2. Connect a coaxial  cable from the REF OUT 10 MHZ connector on the GPSG-1000 
to the channel 1 input on the Frequency Counter.

3. Setup the GPSG-1000 and ver i fy the fol lowing operat ions:
     Setup I /O
     Reference Source    INT
     Ext Ref  Out             ON

4. Ver i fy the measured frequency:
     Spec = 10.0 MHz +/-  10 Hz

5. Reconf igure the Frequency Counter  as fol lows:

6. Ver i fy the measured ampl i tude output  level :
     Spec = 1.5 Vpp +/ -  0.2 Vpp in to 50 Ω

Field Setting

Input Port CH1

Input  Impedance 50 Ω

Gate Time 500 mS

Pulse Width 100 uS

Field Setting

Input Port CH1

Input  Impedance 50 Ω

Other Meas Volt  Peaks 1

Input DC
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.11 External 10 MHz Reference

The External  10 MHz Reference procedure ver i f ies the operat ion of the external  10 MHz 
input .

EQUIPMENT: Frequency Counter
Signal  Generator
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Frequency Counter  as fol lows:

2. Connect a coaxial  cable from the REF OUT 10 MHZ connector on the GPSG-1000 
to the channel 1 input on the Frequency Counter.

3. From the Launch bar  select Maintenance, then Diagnost ics from the drop down 
menu.  Press Maintenance and ver i fy the fol lowing diagnost ic operat ions:  

4. Setup the Signal Generator:
     Frequency               10 MHz
     Output Level           +/-  10 dBm

5. Connect a coaxial  cable from the REF IN 10 MJHZ connector  on the GPSG-1000 
to the RF output port  of  the Signal Generator.

Field Setting

Input Port CH1

Input  Impedance 50 Ω

Gate Time 500 mS

Pulse Width 100 uS

Field Setting Indication

Reference Source EXT

EXT REF OUT ON

PLL Lock Status LO Green/Locked

PLL Lock Status 800 MHz Green/Locked

PLL Lock Status EXT.REF No L ight

PLL Lock Status EXT.REF DET Green/Locked
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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STEP PROCEDURE

6. Setup the GPSG-1000, press Maintenance and ver i fy the fol lowing diagnost ic 
operat ions: 

7. Ver i fy the measured frequency:
     Spec = 10,000,000 Hz +/ -  10 Hz

8. Change the output f requency on the Signal Generator  to  10,000 010 Hz and ver i fy 
the frequency increases by 10 Hz on the Frequency Counter .
     Spec = + 10 Hz +/ -  0.1 Hz

9. Change the output  f requency on the Signal Generator to 9 ,999,990 Hz and ver i fy 
the frequency increases by 10 Hz on the Frequency Counter .
     Spec = + 10 Hz +/ -  0.1 Hz

10. On the Diagnost ics screen set the GPSG-1000 to the fo l lowing: 

Field Setting Indication

Reference Source EXT

EXT REF OUT ON

PLL Lock Status LO Green/Locked

PLL Lock Status 800 MHz Green/Locked

PLL Lock Status EXT.REF Green/Locked

PLL Lock Status EXT.REF DET Green/Locked

Field Setting

Reference Source INT

EXT REF OUT OFF
Subject  to  Export  Control ,  see Cover Page for  detai ls .
3 -  22



PRELIMINARY
Calibrat ion/Verif icat ion/
3.3.12 VSWR at Antenna Port

The VSWR at Antenna Port  procedure ver i f ies the VSWR of the Antenna Port .

EQUIPMENT: Network Analyzer
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Network Analyzer  and cal ibrat ion port  and coaxia l  cable together.  Veri fy 
the fol lowing: 

2. Connect the coaxial  cable to the GPS TX ANT COUPLER port .

3. From the Launch bar  select Setup.  On the Simulat ion screen set  RF Output RF 
Port to Direct and ver i fy the fo l lowing operat ions:
     Setup Simulat ion
     RF Port    Coupler

4. Measure and ver i fy that VSWR is below 1.5:1 across the f requency range.
     Spec = VSWR < 1.5:1

Field Setting

Input Port Port  1

Star t  Frequency 1.0 GHz

Stop Frequency 1.6 GHz

Meas S11

Format VSWR
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.13 VSWR at Direct Port

The VSWR at Direct Port  procedure ver i f ies the VSWR of the Direct  Port .

EQUIPMENT: Network Analyzer
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Network Analyzer,  cal ibrat ion por t  and coaxial  cable together .  Veri fy 
the fol lowing: 

2. Connect the coaxial  cable to the GPS TX DIRECT por t .

3. Setup the GPSG-1000 and ver i fy the fol lowing operat ions:
     Setup Simulat ion
     RF Port    Direct

4. Measure and ver i fy that VSWR is below 1.5:1 across the f requency range.
     Spec = VSWR < 1.5:1

Field Setting

Input Port Port  1

Star t  Frequency 1.0 GHz

Stop Frequency 1.6 GHz

Meas S11

Format VSWR
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3 -  24



PRELIMINARY
Calibrat ion/Verif icat ion/
3.3.14 RF Output Frequency

The RF Output  Frequency procedure measures the accuracy of the d i f ferent f requencies 
generated by the GPSG-1000.

EQUIPMENT: Measur ing Receiver
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Measuring Receiver as fol lows:  

2. Connect the Measuring Receiver to the GPS TX ANT COUPLER por t .

3. From the Launch bar  select Setup and ver i fy the fol lowing operat ions:

4. From the Launch bar  select Maintenance, then Diagnost ics from the drop down 
menu.

5. Measure and ver i fy the output f requency on the Measuring Receiver  is within 
speci f icat ions.
     Spec = 1176.45 MHz +/-  1000 Hz

6. Measure and record the fol lowing output  f requencies: 

7. Set  Mode to Of f .

Field Setting

Mode Spectrum Analyzer

Frequency 1176.45 MHz

Ampli tude -50 dBm

Span 10 kHz/div

Format Marker 1 On peak

Field Data

Setup Simulat ion 

RF Port Coupler

Field Data

Maintenance Diagnostics

Frequency 1176.45 MHz

Ampli tude -68 dBm

Mode CW

Spec

1207.14 MHz +/-  1000 Hz

1227.60 MHz +/-  1000 Hz

1278.75 MHz +/-  1000 Hz

1575.42MHz +/-  1000 Hz
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.15 RF Output Harmonics

The RF Output  Harmonics procedure measures the accuracy of the d i f ferent  harmonics 
generated by the GPSG-1000.

EQUIPMENT: Measur ing Receiver
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Measuring Receiver as fol lows:  

2. Connect the Measuring Receiver to the GPS TX ANT COUPLER por t .

3. From the Launch bar  select Setup and ver i fy the fol lowing operat ions:

4. From the Launch bar  select Maintenance, then Diagnost ics from the drop down 
menu.

5. Measure and ver i fy that the 2nd and 3rd harmonic levels output f rom the GPSG-
1000 on the Measuring Receiver is wi thin speci f icat ions.
     Spec = 2nd and 3rd harmonics < -45 dBc

Field Setting

Mode Spectrum Analyzer

Frequency 1176.45 MHz

Ampli tude -50 dBm

Span 200 Hz/div

RBW 10 Hz

Sweep Time 20 S

Field Data

Setup Simulat ion 

RF Port Coupler

Field Data

Maintenance Diagnostics

Frequency 1176.45 MHz

Ampli tude -68 dBm

Mode CW
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STEP PROCEDURE

6. Measure and record the 2nd and 3rd harmonic levels at  the fol lowing output 
f requencies:  

7. Set  Mode to Of f .

Spec

1207.14 MHz at 2nd and 3rd harmonics < -45 dBc

1227.60 MHz at 2nd and 3rd harmonics < -45 dBc

1278.75 MHz at 2nd and 3rd harmonics < -45 dBc

1575.42MHz at 2nd and 3rd harmonics < -45 dBc
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.16 RF Output Spurious Levels

The RF Spur ious Levels procedure measures the accuracy of the di f ferent  spur ious leve ls 
generated by the GPSG-1000.

EQUIPMENT: Measur ing Receiver
RF Ampl i f ier

STEP PROCEDURE

1. Setup the Measuring Receiver as fol lows:  

2. Connect the Measuring Receiver to the output  of  the RF Ampl i f ier .   Connect the 
input  of the RF Ampli f ier  to the GPS TX ANT COUPLER port .

3. From the Launch bar  select Setup and ver i fy the fol lowing operat ions:

4. From the Launch bar  select Maintenance, then Diagnost ics from the drop down 
menu.

5. Wait  for  the Measur ing Receiver to complete the sweep.  Measure and ver i fy the 
spurious output levels are within speci f icat ions.
     Spec =  1176.45 MHz at < -35 dBc

Field Setting

Mode Spectrum Analyzer

Frequency 1176.45 MHz

Ampli tude -10 dBm

Span 4 Hz/div

RBW 500 Hz

VBW 2 kHz

Sweep Time 400 S

Field Data

Setup Simulat ion 

RF Port Coupler

Field Data

Maintenance Diagnostics

Frequency 1176.45 MHz

Ampli tude -68 dBm

Mode CW
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STEP PROCEDURE

6. Measure and record the spur ious levels at  the fo l lowing output f requencies:  

7. Set  Mode to Of f .

Spec

1207.14 MHz at 2nd and 3rd harmonics < -35 dBc

1227.60 MHz at 2nd and 3rd harmonics < -35 dBc

1278.75 MHz at 2nd and 3rd harmonics < -35 dBc

1575.42MHz at 2nd and 3rd harmonics < -35 dBc
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.17 RF Output Level at  Antenna Port

The RF Output Level at  Antenna Port  procedure measures the accuracy of the RF output 
level  f rom the GPSG-1000 across the operat ion f requency and level  range.

EQUIPMENT: Measur ing Receiver
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Measuring Receiver as fol lows:  

2. Connect a coaxial  cable from the REF OUT 10 MHZ connector of  the GPSG-1000 
to the External Reference In on the Measur ing Receiver.   Connect  the Measuring 
Receiver sensor head to GPS TX ANT COUPLER por t  on the GPSG-1000.

3. From the Launch bar  select Setup and ver i fy the fol lowing operat ions:

4. From the Launch bar  select Maintenance, then Diagnost ics from the drop down 
menu.

5. Measure and record the spur ious levels at  the fo l lowing output f requencies:  

Field Setting

Mode Measuring Receiver

Frequency 1176.45 MHz

10 MHz Reference External

Averaging 8

Field Data

Setup Simulat ion 

RF Port Coupler

Field Data

Maintenance Diagnostics

Frequency 1176.45 MHz

Ampli tude -68 dBm

Mode CW

Spec

1207.14 MHz -68 dBm +/-  2 dB

1227.60 MHz -68 dBm +/-  2 dB

1278.75 MHz -68 dBm +/-  2 dB

1575.42MHz -68 dBm +/-  2 dB
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STEP PROCEDURE

6. Set  the GPSG-1000 for  an RF output f requency of 1176.45 MHz and RF output 
level  f rom -69 dBm to -73 dBm in  1 dB steps.  Measure and record the output 
levels at  the fol lowing f requencies: 

7. Set  the GPSG-1000 for  an RF output f requency of 1176.45 MHz and RF output 
level  f rom -80 dBm to -130 dBm in 10 dB steps.  Measure and record the output  
levels at  the fol lowing f requencies: 

 

Spec

1176.45  MHz 1 dB steps +/-  0.2 d

1207.14 MHz 1 dB steps +/-  0.2  dB

1227.60 MHz 1 dB steps +/-  0.2  dB

1278.75 MHz 1 dB steps +/-  0.2  dB

1575.42MHz 1 dB steps +/-  0.2 dB

Spec

1176.45 MHz Set t ing Level +/-  0.2 dB

1207.14 MHz Set t ing Level +/-  0.2 dB

1227.60 MHz Set t ing Level +/-  0.2 dB

1278.75 MHz Set t ing Level +/-  0.2 dB

1575.42MHz Sett ing Level +/-  0.2 dB
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3.3.18 RF Output Level at  Direct Port

The RF Output  Level at  Direct Por t  procedure measures the accuracy of  the RF output 
level  f rom the GPSG-1000 across the operat ion f requency and level  range.

EQUIPMENT: Measur ing Receiver
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Measuring Receiver as fol lows:  

2. Connect a Coaxial  cable f rom the REF OUT 10 MHZ connector o f the GPSG-1000 
to the External Reference In on the Measur ing Receiver.   Connect  the Measuring 
Receiver sensor head to GPS TX ANT COUPLER por t  on the GPSG-1000.

3. From the Launch bar  select Setup and ver i fy the fol lowing operat ions:

4. From the Launch bar  select Maintenance, then Diagnost ics from the drop down 
menu.  

5. Set  the GPSG-1000 for  an RF output f requency of 1176.45 MHz and RF output 
level  f rom -69 dBm to -73 dBm in  1 dB steps.  Measure and record the output 
levels at  the fol lowing f requencies: 

Field Setting

Mode Measuring Receiver

Frequency 1176.45 MHz

10 MHz Reference External

Averaging 8

Field Data

Setup Simulat ion 

RF Port Coupler

Field Data

Maintenance Diagnostics

Frequency 1176.45 MHz

Ampli tude -68 dBm

Mode CW

Spec

1176.45  MHz 1 dB steps +/-  0.2 d

1207.14 MHz 1 dB steps +/-  0.2  dB

1227.60 MHz 1 dB steps +/-  0.2  dB

1278.75 MHz 1 dB steps +/-  0.2  dB

1575.42MHz 1 dB steps +/-  0.2 dB
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STEP PROCEDURE

6. Set  the GPSG-1000 for  an RF output f requency of 1176.45 MHz and RF output 
level  f rom -80 dBm to -130 dBm in 10 dB steps.  Measure and record the output  
levels at  the fol lowing f requencies: 

Spec

1176.45 MHz Set t ing Level +/-  0.2 dB

1207.14 MHz Set t ing Level +/-  0.2 dB

1227.60 MHz Set t ing Level +/-  0.2 dB

1278.75 MHz Set t ing Level +/-  0.2 dB

1575.42MHz Sett ing Level +/-  0.2 dB
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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3.3.19 1 PPS Output Signal

The 1 PPS Output  Signal procedure ver i f ies the 1 PPS Output Signal character ist ics.

EQUIPMENT: Osci l loscope
Coaxia l  Cable

STEP PROCEDURE

1. Setup the Osci l loscope as fol lows: 

2. Connect the Osci l loscope to the 1 PPS output on the AUX connector as fo l lows: 

3. From the Launch bar  select Setup and enter the fol lowing data into each f ie ld:

4. From the Launch bar  select Simulat ion,  then Run.

Field Setting

Vert ica l 1 V/d iv

Hor izontal 20 mS/div

Tr igger 2.5 V

Averaging 2

Field Setting

Input Pin 25

Horizontal  Ground Pin 26

Setup Field Setup Data

Simulat ion

GNSS GPS

Carr ier L1

SBAS Off

Simulat ion Stat ic

Digi tal  Noise Off

Fading OFF

PRN Signal Fixed

Posit ion Source User

Clock User Sett ing

RF Level -125.0 dBm

RF Port Direct
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STEP PROCEDURE

5. Measure and ver i fy the Ampl i tude and Pulse Width of the 1 PPS signal:  

6. Change the Osci l loscope hor izontal  sweep rate to 200 mS/div.

7. Measure and ver i fy the per iod of the 1 PPS signal is 1.0 +/-  0.1 second.

8. Turn of f  CW RF output  and restore factory default  sett ings. Turn off  the GPSG-
1000 at the power switch;  Maintenance, Diagnost ics,  Mode,  Off .

9. Ver i fy Fi le Sett ings Default  displays ye l low bubble indicat ing Default  Set t ings 
Loaded.

Spec Setting

Ampli tude 3.3 +/ -  0.1 V

Pulse Width 100 +/ -  1  mS
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3 -  35



PRELIMINARY
Calibrat ion/Verif icat ion/
THIS PAGE INTENTIONALLY LEFT BLANK.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
3 -  36


