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Cable Statement:  
For cont inued EMC compl iance,  a l l  ex terna l  cables must  be double sh ie lded. 
For  cont inued EMC compl iance,  a l l  ex terna l  cables must  be 3 meters  or  less in  length.  
 
Nomenclature Statement:  
In  th is  manual  Uni t  re fe rs  to  the ADS-B In tegr i ty  Appl icat ion.  
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INTRODUCTION 
This  manual  conta ins  operat ing ins t ruc t ions for  the ADS-B In tegr i ty  Appl i cat ion.   I t  is  s t rongly  
recommended that  personnel  be thoroughly  fami l iar  wi th  the contents  o f  th is  manual  before 
at tempt ing to  operate th is  equipment .  
 
Refer  a l l  se rv ic ing of  un i t  to  qual i f ied technica l  personnel .  
 
ORGANIZATION 
This  manual  is  d iv ided in to  the fo l lowing Chapte rs :  
 
Chapter 1  
 Genera l  Descr ip t ion and  Opt ion Ki ts  1-1 
 
Chapter 2  

Sof tware Ins ta l la t ion  2-1 
 

Chapter 3  
 Hardware Ins ta l la t ion  3-1 
 
Chapter 4  
 Drawings  4-1 
 
Chapter 5  
 Frequent ly  Asked Quest ions 5-1 
 
Chapter 6  
 Appl icat ion In te r face Operat ion        6-1 
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SECTION 1 - ADS-B INTEGRITY APPLICATION DESCRIPTION 
1.  GENERAL DESCRIPTION AND OPTION KITS 

1.1 DESCRIPTION 

On January  1,  2020,  per  Adv isory  Ci rcu la r  
(AC)  20-165B when operat ing in  the a i rspace 
des ignated in  14 CFR §91.225 a l l  a i rc raf t  must  
be equipped wi th  ADS-B Out  av ion ics  tha t  
meet  the per fo rmance requi rements  of  14 CFR 
§91.227.  

The ADS-B in tegr i ty  app l icat ion is  a  Windows 
based Personal  Computer  appl icat ion fo r  
ver i fy ing the per formance of  an ADS-B or  UAT 
system ins ta l led on an a i rc raf t  meant  to  a id  
the user  to  meet  the requi rements  ment ioned 
above.   The appl icat ion i s  d iv ided in to  two  
operat ional  modes,  S tat i c  and Dynamic.   

 

STATIC MODE 

The s tat ic  tes t  compares  the ADS-B,  UAT data  
be ing generated by the ADS-B t ransmi t ter  o r  
UAT t ransmi t ter ,  wi th  user  input  fo r  appl icab le 
parameters .   Addi t ional l y ,  the s ta t ic  tes t  
checks for  AC 20-165 compl iance in  ADS-B 
and/or  UAT data .   Typ ica l ly ,  the s ta t ic  tes t  can 
be used to  va l idate the  un i t  under tes t  pr ior  to  
per forming the dynamic  tes t .   Or  i t  can be  
used for  t roubleshoot ing  in  case the dynamic  
tes t  fa i ls .   The s ta t ic  tes t  can a lso be usefu l  in  
new ins ta l la t ions where the user  can ente r  the 
expected parameters  in  the ‘User  Def ined’  
co lumn so that  i t  can be compared to  the 
actua l  ADS-B and/or  UAT data.  The ADS-B,  
UAT,  and/or  user -def ined data can be loaded  
f rom the F i le  menu.   The  data are compared ,  
and the resu l ts  a re co lor  coded as green fo r  
pass and red for  fa i l .   A pass ind icates the 
data matches the user  input  and fa i l  s ign i f ies  
incorrect  data match.  
 

DYNAMIC MODE 
The dynamic  tes t  s imulates GPS pos i t ion data  
to  the GPS receiver  and receives ADS-B 
t ransmiss ions and generates a per formance 
repor t  o f  the ADS-B data  modeled af ter  the 
FAA ADS-B per formance repor t  generator .   
The dynamic  s imulat ion logs the s imulated 
GPS pos i t ion rea l  t ime and moni tor ing squi t te r  
data prov ides t ime s tamps on the data be ing  
prov ided by the ADS-B t ransmi t ter .   
Addi t ional ly ,  the generated NMEA and ADS-B 
logged data wi th  t ime s tamps can be 
processed to  generate  a  la tency measurement .  
The dynamic  tes t  curren t ly  supports  test ing of  
Ai rborne 1090 only .    

1.2 OPTION KITS  

Three Opt ion Ki ts  are avai lab le  for  tes t ing  wi th  
the ADS-B in tegr i ty  appl icat ion.   The 
IFR6000/6015 opt ion i f  purchased a lone 
a l lows for  s ta t ic  mode tes t ing wi th  the  in tegr i ty  
appl icat ion,  i f  purchased  wi th  the  GPSG1000 
k i t  dynamic  mode tes t ing is  ava i lab le  to  the 
user .   I f  The GPSG-1000 opt ion and the IFF-
45TS/A op t ions are purchased the combinat ion 
of  the two is  capable of  s ta t ic  and dynamic  
mode tes t ing a lbe i t  wi thout  UAT capabi l i ty  in  
Stat ic  mode.  

Press POWER Key.   Sta r t -Up  Screen appears  
on the DISPLAY.  XPDR-Auto Test  Screen wi th  
b lank data f ie lds  a lways d isp lays on Power-up.  
 

IFR-6000 OPTION KIT CONTENTS 

 140609  6000OPT6 ADS-B 
In tegr i t y  Tes t  Opt ion  

 140619  L icense Key ,  
6000OPT6,  ADS-B 
In tegr i t y  

 

140606  Cable ,  Ser i a l  STR th ru  
DB9 F /F ,  6  f t  

 

140610  CD,  6000OPT6 ADS-B 
In tegr i t y  Tes t  Opt ion 
Ins ta l la t ion  and 
Approva l  App l i ca t ion  

 

108892  Cable ,  USB to  Ser ia l  
Conver te r  

 

140671  CD,  ADS-B 3 r d  Pa r ty  
Adapte r  Dr ivers  

 

11959  Cable  Pouch  
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GPSG-1000 OPTION KIT CONTENTS 

 140607  GPSGOPT3 ADS-B 
In tegr i t y  Tes t  Opt ion  

 140618  L icense Key ,  
GPSGOPT3,  
ADS-B In teg r i t y  

 

141943  Cable ,   
ADS-B In teg r i t y  IFR-
6000/6015  

 

140610  CD,  ADS-B 
Ins ta l la t ion  and 
Approva l  App l i ca t ion  

 

108892  Cable ,  USB to  Ser ia l  
Conver te r  

 

140671  CD,  ADS-B 3 r d  Pa r ty  
Adapte r  Dr ivers  
 
11959
 
Cable  Pouch  

 

11959  Cable  Pouch  

 

140599  USB to  E thernet  
Adapte r  w/3  po r t  USB 
hub  

 

121888  Cable  E the rnet  7  f t  

 

IFF-45TS OPTION KIT CONTENTS 

 140608 45TS/AOPT10 ADS-B 
In tegr i t y  Tes t  Opt ion  

 140620 L icense Key ,  
45TSOPT10,  ADS-B 
In tegr i t y  

 

30050  CBL Molded Sh ie ld  
DB9 Dat a  thru  M/F 

 

141943 Cable ,  ADS-B,  In tegr i t y  
IFF-45TS 

 

140610  CD,  ADS-B Ins ta l l a t ion  
and Approva l  
App l i ca t ion  

 

108892 Cable ,  USB to  Ser ia l  
Conver te r  

 

140671 CD,  ADS-B 3 r d  Pa r ty  
Adapte r  Dr ivers  
 
11959
 
Cable  Pouch  

 

11959  Cable  Pouch  

 

1.3 INSTRUMENT OPTION SOFTWARE  
REQUIREMENTS  

The fo l lowing table deta i ls  the ins trument  
sof tware vers ion required for  each device 
used by the ADS-B integr i ty  tes t 
appl icat ion.  
 

Instrument  Software Version and Opt ion 
Requi rements  

IFR-6000  03.15.00 o r  la t er  w i th  6000OPT6 

IFR-6015  02.13.00 o r  la t er  w i th  6000OPT6 

IFF-45TSA  Release 10 or  l a te r  w i th  
45TSOPT10  

IFF-45TS  Release 9 .6  or  l a te r  w i th  
45TSOPT10  

GPSG-1000  3 .3 .1  o r  la te r  w i t h  GPSGOPT3 

1.4 PERSONAL COMPUTER SYSTEM  
REQUIREMENTS  

The fo l lowing table deta i ls  the personal  
computer  system requirements  needed to 
run the appl icat ion.  
 

I tem Requi rement  

CPU Core 2  Duo or  g reate r  

CPU Speed  2 .0  GHz o r  g reat er  

RAM 2 GB or  g reate r  

V ideo  800 x  600 o r  great er  

Ava i lab le  
Por ts  

1  USB us ing supp l i ed  adap ters  

Free Disk  
Space  

700 MB 



 
ADS-B In tegr i ty  Appl icat ion Opera t ion Manual  

 

Subject  to  Expor t  Contro l ,  see Cover  Page fo r  de ta i ls .  1-2-1  
 Page 1  

March 2021 

SECTION 2 – SOFTWARE INSTALLATION 
2.  APPLICATION AND DRIVER SOFTWARE INSTALLATION 

2.1 APPLICATION SOFTWARE  
 INSTALLATION 

The ADS-B in tegr i ty  app l icat ion wi l l  opera te on 
desktop and laptop computers  running 
Microsof t  Windows XP and h igher  32 b i t  
operat ing systems,  and Windows 7 and h igher  
64 b i t  operat ing  systems.         
 
The ADS-B in tegr i ty  app l icat ion ins ta l la t ion 
image is  located on a CD, and may be 
ins ta l led d i rec t ly  f rom the CD,  or  the  contents  
o f  the CD can be copied  to  a  USB dr ive and 
ins ta l led.  
 
To begin the ins ta l la t ion  of  the ADS-B in tegr i ty  
appl icat ion,  f i rs t  c lose a l l  programs which 
might  be open on the  PC.  Next ,  b rowse to  the 
CD or  USB dr ive  d i rec to ry  conta in ing the 
ins ta l la t ion image and open the Setup .exe 
appl icat ion.    When the setup appl icat ion has 
been opened,  the Ins ta l la t ion In i t ia l iz ing popup 
wi l l  be d isp layed.  
 

 
 
Af ter  the Setup  In i t ia l iza t ion popup has 
d isappeared,  the Dest inat ion Di recto ry  popup 
wi l l  be d isp layed.   At  th i s  po in t ,  you may 
choose the d i rec tor ies  that  you want  the ADS-
B in tegr i ty  appl ica t ion and the support ing 
Nat ional  Ins t ruments  sof tware to  be ins ta l led 
to  by choos ing the ‘Target  d i rec tory  fo r  
appl icat ion ’  or  ‘Target  d i rec tory  for  Nat ional  
Ins t ruments  sof tware ’  boxes in  the popup and 
browsing to ,  or  d i rec t ly  t yp ing in  the des i red 
d i rec tory  in format ion .    
 

 
 

 
 
I t  is  h igh ly  recommended that  you use the 
defau l t  paths that  are p reselected for  the 
ins ta l la t ion by se lect ing the ‘Next>>”  but ton to  
cont inue wi th  the ins ta l la t ion.   I f  you wish to  
s top the ins ta l la t ion,  se lect  the ‘Cancel ’  bu t ton 
to  ex i t  the ins ta l la t ion  appl icat ion.  
 
The L icense Agreement  popup prompts  you to  
accept  l icenses f rom Nat ional  Ins t ruments .     
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I f  you choose not  to  accept the l icens ing 
agreements  the insta l lat ion appl icat ion wi l l  
be cancel led,  and no data wi l l  be wr i t ten to 
the PC.  I f  you select  the “Cancel”  button 
on the Accept L icense Agreement  popup 
the insta l la t ion wi l l  be cancel led and no 
data wi l l  be wr it ten to the PC.  I f  you 
selec t the “<<Back”  button the Confirm 
Conf igurat ion popup wi l l  reappear .  I f  you 
selec t the “ I  accept  the above 2 L icense 
Agreements” checkbox and press the 
“Next>>” but ton, the insta l lat ion wi l l  
cont inue.  
 
For  some Windows systems,  the Disable 
Windows Fast  Star tup  popup wi l l  appear next .    
 

 
 
Th is  popup prompts  you to  accept  the 
d isabl ing of  the Windows Fast  Star tup featu re 
and wi l l  not  appear dur ing a l l  ins ta l la t ions.   I f  
the popup appears  and you choose not  to  
accept  the d isabl ing of  the Windows Fast  
Star tup feature,  the feature wi l l  no t  be 
d isabled,  however issues may ar ise la ter  
dur ing operat ion .   I f  you  se lect  the “Cancel ”  
but ton on the Accept  L icense Agreement  
popup,  the ins ta l la t ion  w i l l  be cancel led,  and 
no data wi l l  be wr i t ten to  the PC.  I f  you se lect  
the “<<Back”  but ton the Accept  L icense 
Agreement  popup wi l l  reappear.   I f  you press 
the “Next>>” but ton to  cont inue the 
ins ta l la t ion,  the Star t  Ins ta l la t ion popup wi l l  
appear.  
 

 
 
 
The hor izonta l  bars  shown in  the Ins ta l la t ion 
Progress popup p rov ide an ind icat ion of  the  
overa l l  progress of  the ins ta l la t ion and the 
progress of  ind iv idual  p ieces.  
 

 
 
I t  is  not  recommended to  use the “Cancel ”  
but ton of  the  Ins ta l la t ion  Progress popup;  i f  
ac t ivated the ins ta l la t ion  wi l l  be cancel led and  
only  par t ia l ly  completed leav ing the system in  
an unknown s tate.    
 
Af ter  the ins ta l la t ion has  been completed,  the 
Ins ta l la t ion Complete  popup wi l l  appear 
in forming you that  the ins ta l la t ion has been 
completed.  
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Select  the “F in ish”  but ton of  the Ins ta l la t ion 
Complete popup and  note that  the Restar t  
popup appears .     
 

 
 
The Restar t  popup g ives  you the opt ion of  
res tar t ing the  computer  immediate ly ,  shut t ing 
down the compute r  immediate ly ,  or  res ta r t ing 
the computer  a t  a  la ter  t ime;  choose the opt ion 
that  best  f i ts  your  needs ,  but  be aware tha t  the 
computer  must  be resta r ted before the ADS-B 
in tegr i ty  appl icat ion can be opened.  
 

2.2 THIRD PARTY ADAPTER DRIVER   
      SOFTWARE INSTALLATION 

I f  the tes t  system is  us ing the suppl ied USB to 
Ser ia l  Converter  and/or  USB to  Ethernet  
Adapter ,  p lease ins ta l l  the dr ivers  that  have 
been inc luded wi th  the opt ion k i t  for  the 
GPSG-1000 on the th i rd-par ty  dr iver  CD.   
Ins ta l l  the dr ivers  accord ing to  the 
manufacturer ’s  ins t ruc t ions.   I f  you have 
issues wi th  the system operat ions,  p lease 
download the la tes t  adapter  dr ivers  f rom the 
adapter  manufacturer ’s  webs i te  and ins ta l l  
them accord ing to  the manufacturer ’s  
ins t ruc t ions.  
 

2.3 ETHERNET ADDRESS  
       CONFIGURATION WINDOWS 7  
       OR LATER 

I f  us ing the GPSG-1000 as the pos i t ion source 
for  s ta t ic  tes t ing,  or  i f  you are do ing dynamic  
tes t ing,  the GPSG-1000 requi res  
communicat ion through i ts  Ethernet  por t  to  the 
contro l l ing PC.   The fo l lowing procedure 
assumes you are us ing a s ta t ic  address on the  
GPSG-1000.  
 
Note:   In  order  to  p revent  communicat ion 
errors  to  the GPSG-1000 and the network  
adapter  prov ided wi th  the ADS-B appl icat ion,  
the s ta t ic  addresses ass igned to  these dev ices 
should not  be wi th in  the range of  the  
addresses avai lab le  f rom the user ’s  loca l  
network .  
 
Right  c l ick  on the Network  icon in  the taskbar  
which is  genera l ly  located in  the lower r igh t  o f  
the operat ing system screen. 
 

 
 
Wi th in  the ‘Network  and In ternet  popup,  
choose the ‘Network  and  Shar ing Center ’ .   
 
Wi th in  the ‘Network  and Shar ing Center  popup,  
choose the ‘Local  Area  Connect ion ’  that  is  to  
be at tached to  the GPSG-1000,  in  the example 
the network  connect ion i s  named ‘Local  Area 
Connect ion 2 ’  
 

 
 
Af ter  the ‘Local  Area Connect ion ’  dev ice has 
been se lected,  a  Local  Area Connect ion  2 
Status popup wi l l  appear  on the screen.  
 
Choose the ‘Propert ies ’  but ton.  
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From wi th in  the ‘Local  Area Connect ion  
Propert ies ’  popup,  h igh l ight  the ‘ In te rnet  
Protocol  Vers ion 4 (TCP/IPv4) ’  i tem (Windows 
XP may have the i tem named ‘ In ternet  Protocol  
TCP/IP) ,  and then choose the ‘Propert ies ’  
but ton.  
 

 
 

From wi th in  the ‘ In te rnet  Protocol  Vers ion 4 
(TCP/ IPv4)  Propert ies ’  popup,  se lect  the ‘Use 
the fo l lowing IP address ’  checkbox,  and enter  
the appropr ia te  ‘ IP address ’  and ‘Subnet  Mask ’  
in format ion.   Note tha t  the address should be 
wi th in  the range of  the Ethernet  address 
se lected on the GPSG-1000.    
 

 
 

In  th is  case,  the GPSG-1000 had a se lected 
address of  192.168.201.200 and a subnet  
address of  255.255.0 .0,  so the computer  
address was chosen to  be 192.168.201.221,  
wi th  a  subnet  address of  255.255.255.0.  
Save the ente red in format ion by choos ing the 
‘OK’  but ton of  the ‘ In te rnet  Protocol  Vers ion 4 
(TCP/ IPv4)  Propert ies ’  popup,  and then c lose 
a l l  o f  the prev ious ly  opened popups.   The 
Ethernet  Address se lect ion is  now complete.  

2.4 ETHERNET ADDRESS  
          CONFIGURATION WINDOWS XP 

I f  us ing the GPSG-1000 as the pos i t ion source 
for  s ta t ic  tes t ing,  or  i f  you are do ing dynamic  
tes t ing,  the GPSG-1000 requi res 
communicat ion through i ts  Ethernet  por t  to  the 
contro l l ing PC.   The fo l lowing procedure 
assumes you are us ing a s ta t ic  address on the  
GPSG-1000.  
 
Note:   In  order  to  p revent  communicat ion 

errors  to  the GPSG-1000 and the 
network  adap ter  prov ided wi th  the  ADS-
B appl icat ion,  the  s ta t ic  addresses 
ass igned to  these dev ices should not  
be wi th in  the  range o f  the addresses 
avai lab le  f rom the user ’s  loca l  network .  

 
Right  c l ick  on the Network  icon in  the taskbar  
located in  the lower r igh t  o f  the operat ing 
system screen.  
 

 
 

Wi th in  the ‘Network  and In ternet ’  popup ,  
choose ‘Open Network  Connect ions ’  to  open 
the LAN or  High-Speed In ternet  se lect ions.  
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Choose the ‘LAN or  High  Speed In te rnet ’  
connect ion that  is  to  be  at tached to  the GPSG-
1000 by double c l ick ing on the i tem in  the  l is t .    
In  the example,  the network  connect ion is  
named ‘Local  Area Connect ion 4 ’ .    A f ter  the 
‘Local  Area Connect ion ’  dev ice has been 
se lected,  a  Local  Area Connect ion 4 
Propert ies  popup wi l l  appear.  
 

 
 

From wi th in  the Local  Area Connect ion 
Propert ies  popup of  the  se lected dev ice,  
h igh l ight  the ‘ In te rnet  Protocol  (TCP/IP) ’  i tem 
in  the l is t  o f  connect ions .   Then choose the 
‘Propert ies ’  bu t ton.  
 
The In ternet  Pro tocol  (TCP/IP)  Propert ies  
screen appears .   
 

 
 
From wi th in  the ‘ In te rnet  Protocol  (TCP/IP)  
Propert ies ’  popup,  se lec t  the ‘Use the 
fo l lowing IP address ’  checkbox,  and enter  the  
appropr ia te  ‘ IP address ’  and ‘Subnet  Mask ’  
in format ion.   Note tha t  the address should be 
wi th in  the range of  the Ethernet  address 
se lected on the GPSG-1000.  In  th is  case,  the 
GPSG-1000 had a se lected address of  
192.168.200.55 and  a subnet  address of  
255.255.0.0;  so the computer  address was 
chosen to  be 192.168.200.44,  wi th  a  subnet  
address of  255.255.255.0.   Save the entered 
in format ion by choos ing the ‘OK’  but ton o f  the 
‘ In ternet  Protocol  (TCP/IP)  Propert ies ’  popup ,  
and then c lose a l l  o f  the  prev ious ly  opened 
popups.    The Ethernet  Address se lect ion is  
now complete.  
 
 

2.5 POWER SAVING SETTINGS 

The power  sav ing set t ings of  the PC must  be 
set  such that  none of  the power sav ing 
features become act ive whi le  the ADS-B 
In tegr i ty  Appl icat ion is  ac t ive ly  co l lec t ing data.   
S ince the per iod  of  ac t ive data co l lec t ion is  
contro l led by the user ,  they are respons ib le  fo r  
the se lect ion of  an appropr ia te  t ime delay 
prevent ing power sav ings features f rom 
becoming act ive dur ing the per iod of  ac t ive 
data co l lec t ion.   Fa i lu re to  set  the t ime delay 
of  the PC power sav ing features correct ly  
could resu l t  in  fa i led o r  shor tened tes t  runs.  
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2.6 VIRTUAL PRIVATE NETWORK (VPN)  

Any VPNs ins ta l led on the PC should  be 
d isabled dur ing the per iods that  the ADS-B 
In tegr i ty  Appl icat ion is  ac t ive.   VPNs can 
af fec t  the ab i l i ty  o f  the ADS-B In tegr i ty  
Appl icat ion to  p rov ide ins t rument  contro l  and  
logging funct ions.
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SECTION 3 – HARDWARE 
3.  SETUP AND TESTING 
 

3.1 HARDWARE SETUP 

The connect ion between the tes t  ins t ruments  
and the PC are accompl i shed us ing the 
suppl ied cables and adapters .    The  b lock 
d iagrams prov ide deta i l  regard ing the  
in terconnect ion between ins t ruments  and the 
contro l l ing PC for  the supported tes t ing types 
(s ta t ic  and dynamic) .   The ins t rument  d iagrams 
prov ide addi t ional  deta i l  regard ing the 
locat ions of  the connect ions ut i l ized on each 
ins t rument  for  the tes t ing.  

 
3.2 STATIC TESTING /  IFR 6000 

When per forming s ta t ic  tes t ing us ing on ly  the 
IFR 6000 ins t rument ,  connect  the ins t rument  to  
the PC as shown.  
 
Note that  the RF connec t ions f rom the  
IFR 6000 to  the a i rc raf t  are deta i led in   
the User ’s  Manual  for  the ins t rument .  
 

 

 
  

IFR-6000 
Transponder/Interrogator 

Test Set

USB

PC

RS-232

IFR 6000 Breakout Box 

USB to RS-
232 Adapter
PN 108892

Cable PN 140606
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3.3 STATIC TESTING /  IFR 6000 AND  
       GPSG-1000 

When per forming s ta t ic  tes t ing us ing the IFR 
6000 and the GPSG-1000 ins t ruments ,  connect  
the ins t ruments  to  the PC as shown.  

 
 
Note that  the RF connec t ions f rom the IFR 
6000 and the GPSG-1000 to  the a i rc raf t  are 
deta i led in  the User 's  Manuals  for  the 
ins t ruments .
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3.4 DYNAMIC TESTING /  IFR 6000 AND  
       GPSG-1000 

I f  per forming  dynamic  tes t ing us ing the  
IFR 6000 and GPSG-1000,  connect  the 
ins t rument  to  the  PC as shown.  

 
 
Note that  the RF connec t ions f rom the  
IFR 6000 to  the a i rc raf t  and GPSG-1000  
to  the a i rc ra f t  are deta i led in  the User ’s  
Manuals  for  the respect ive ins t ruments .  
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3.5 DYNAMIC TESTING /  IFF-45TS AND  
          GPSG-1000 

I f  per forming  dynamic  tes t ing us ing the IFF-
45TS and GPSG-1000,  connect  the ins t rument  
to  the PC as shown.    
 

 
Note that  the RF connec t ions f rom the  
IFF-45TS to  the a i rc raf t  and GPSG-1000  
to  the a i rc ra f t  are deta i led in  the User ’s  
Manuals  for  the respect ive ins t ruments .  
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SECTION 4 – DRAWINGS 
1.  INSTRUMENT CONNECTIONS 
 
4.1 INSTRUMENT INPUT/OUTPUT DETAIL  
      DRAWINGS 

This  sect ion conta ins  drawings that  de ta i l  the 
input  and output  connect ions to  each of  the 
ins t ruments  us ing the ADS-B in tegr i ty  
appl icat ion.  
 

 
 
The fo l lowing drawings deta i l  connect ions for :  

• GPSG-1000 
• IFF-45TS 
• IFR 6000 

 
 

 
 

GPSG-1000 Top V iew 
 
 

 

 
 

GPSG-1000 Back  V iew 
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IFF-45TS F ront  V iew 

 
 
 
 
 

 
 

IFF-45TS Back  V iew 
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IFR-6000 Breakout  Box  
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4.2 CUSTOM CABLE ASSEMBLIES  
WIRING DIAGRAMS 

This  sect ion deta i ls  the custom cable 
assembl ies  used whi le  operat ing the ADS-B 
In tegr i ty  appl icat ion in  dynamic  tes t  mode. 
 
 
 

 
 
 
The fo l lowing custom cable assembl ies  are 
deta i led in  th is  sect ion:  
 
Cable,  ADS-B In tegr i ty  IFF-45TS (PN 140605)  
Cable,  ADS-B In tegr i ty  IFR-6000 (PN 140604)  

 
 
 

 
 

ADS-B In teg r i t y  IFF-45TS Cable  
(PN 140605)  

 
 
 
 

 
 

ADS-B In teg r i t y  IFR-6000 Cable  
(PN 140604)
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Pin Number Signal  Name Descript ion  

1,2,3,4,5,6,7 ,9,11,12,13 ,14,15,  
16,18,20,21,22,23 ,24  

NC No Connect ion  

8 RS232 TX 
Ser ia l  Communicat ion  

Output  f rom GPSG-1000 

10 RS232 RX 
Ser ia l  Communicat ion  Input  

to  GPSG-1000 

17 Ext  Tr igger  Out  

Externa l  Tr igger  Output  f rom 
GPSG-1000,  Synced to  Star t  

o f  RF Output  Generat ion  

19 Ext  Tr igger  Input  

Externa l  Tr igger  Inpu t  to  
GPSG-1000 (opt ional  

connect ion)  

25 1 PPS 

One Pulse Per Second 
Output  f rom GPSG-1000,  

Synced to  T ime Reference 
wi th in  RF Output  (opt ional  

connect ion)  

26 GND Ground 

 

GPSG-1000 Aux i l ia ry  Connec to r  (P1)  



 
ADS-B In tegr i ty  Appl icat ion Opera t ion Manual  

 

Subject  to  Expor t  Contro l ,  see Cover  Page fo r  de ta i ls .  1-4-1  
 Page 6  

March 2021 

 

THIS PAGE INTENTIONALLY LEFT BLANK.  



 
ADS-B In tegr i ty  Appl icat ion Opera t ion Manual  

 

Subject  to  Expor t  Contro l ,  see Cover  Page fo r  de ta i ls .  1-5-1  
 Page 1  

March 2021 

SECTION 5 – FREQUENTLY ASKED QUESTIONS 
 

5.  FREQUENTLY ASKED QUESTIONS 
 
Q:  A l l  o f  the com por ts  on my PC are  

showing ‘ In  Use’  a l though I  am only  us ing 
a few of  the por ts ,  how do I  make the por ts  
ava i lab le  for  use? 
 

A:  Th is  has been seen on cer ta in  PCs and  
a  change in  the system’s  reg is t ry  is  
requi red.   See your  IT department  to  f ix  the 
issue.  

 
 
Q:  The ADS-B in tegr i ty  app l icat ion fa i ls  to  

communicate to  my ins t rument(s)  when my 
laptop PC is  operat ing  on bat tery  power,  
why? 
 

A:  Many laptop PCs have power sav ing 
features that  turn of f  communicat ion to  
USB hubs,  Ethernet  adapters ,  e tc .  to  
conserve bat tery  power.   These power  
sav ing features must  be d isabled wi th in  the  
dev ice manager to  ensure that  
communicat ion cont inues to  the 
ins t rument(s)  whi le  the PC is  operat ing on 
bat tery  power.  

 
 
Q:  I  cannot  es tab l ish Ethernet  communicat ion 

to  my GPSG-1000 us ing the appl icat ion,  
why? 
 

A:  The Etherne t  addresses on the GPSG-1000 
and the Ethernet  adap te r  prov ided wi th  the 
ADS-B  appl icat ion must  set  to  va lues that  
do not  fa l l  wi th in  the range of  addresses 
that  are usable for  any o ther  loca l  
networks that  are avai lab le  to  the 
contro l l ing PC.  See your  IT depar tment  to  
obta in  a  l is t  o f  s ta t ic  addresses that  are 
compat ib le  wi th  your  loca l  network .  

 
Q:  One of  my USB to RS-232 adapters  is  not  

ab le  to  obta in  a  com por t  number,  what  
should I  do?  
 

A:  Be sure you have ins ta l led the la test  d r iver  
for  the USB to RS-232 adapter .   I f  you 
have ins ta l led the la test  dr iver  and the 
system wi l l  s t i l l  not  obta in  a  com por t  
number,  see your  IT department  to  
t roubleshoot  the issue.  
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SECTION 6 – APPLICATION INTERFACE OPERATION 
 

6.  DESCRIPTION AND SCREEN HEIRARCHY 
 

6.1 APPLICATION INTERFACE OPERATION 
      DESCRIPTION 

The ADS-B per formance appl icat ion inc ludes 
two modes of  operat ion,  Stat ic  and Dynamic.  
Select ion of  the  Stat ic  o r  Dynamic  appl icat ion 
modes is  per formed th rough a dropdown menu.  
 
The Stat ic  tes t  mode co l lec ts  data f rom the  
un i t  under tes t  and then compares the ADS-B,  
UAT data,  and/o r  user-def ined data.   
Addi t ional ly ,  the s ta t ic  tes t  checks for  AC 20-
165 compl iance in  ADS-B and/or  UAT data.   
Stat ic  tes t  mode is  usefu l  as  a t roubleshoot ing  
a id  in  cases where the Dynamic mode tes t ing 
generated fa i lu res.    
 
Trouble shoot ing in  Stat i c  mode invo lves the 
user  enter ing expected  parameters  in  the  ‘User  
Def ined’  co lumn so tha t  i t  can be compared to  
the actua l  ADS-B and/o r  UAT da ta co l lec ted by 
the tes t  ins t rument .   Sta t ic  mode tes ts  are 
per formed in  two phases ,  the data co l lec t ion 
phase,  and the data  ana lys is  phase.   Dur ing 
the data co l lec t ion phase,  the tes t  ins t rument  
reads data f rom the system under tes t ,  and  
then t ransfers  the data to  the personal  
computer .   Dur ing the data analys is  phase,  the 
data is  then compared to  user  entered  or  
compl iance data.    In  genera l ,  pass ing data is  
shown in  green ,  and fa i l i ng data is  shown in  
red.  
 

 
       
 
The Dynamic tes t  generates a per formance 
repor t  o f  the ADS-B data  modeled af ter  the 
FAA ADS-B per formance repor t  generator .    
Dynamic tes t ing is  per fo rmed in  three phases,  
s imulat ion setup,  data co l lec t ion and data 
analys is .   Dur ing the s imulat ion setup phase,  
the GPS s imulator  is  programmed to  f ly  a  
des ignated route,  and the t ransponder tes t  
ins t rument  is  setup to  acqui re  data beginn ing  
at  the t ime the GPS s imulat ion is  s tar ted.   In  
the data co l lec t ion phase,  the s imulat ion is  
s tar ted,  and pos i t ional  data is  co l lec ted f rom 
the GPS s imulator ,  whi le  s imul taneous ly   
ADS-B data  is  co l lec ted f rom the t ransponder.    
 
Dur ing the  data analys is  phase,  the data 
co l lec ted f rom the ins t ruments  is  compared to  
each other ,  and to  FAA per formance data 
l imi ts ,  and a per fo rmance repor t  is  generated.   
In  genera l ,  fa i l ing data wi th in  the per formance 
repor t  is  shown h igh l ighted in  red.    
Addi t ional ly ,  Dynamic mode prov ides a 
graphica l  analys is  feature for  the user  that  
deta i ls  cer ta in  key compar isons between 
pos i t ion ve loc i ty  and t ime data recorded  f rom 
the GPS s imulat ion source and the system 
under tes t .  
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6.2 STATIC TEST MODE 

Stat ic Test Mode screen provides inter face 
to setup, performs stat ic  mode test ing and 
displays test results .  

 
 
 

 

 
 

Stat ic  Test  Mode Screen 
 

Mode dropdown menu 

The ‘Mode’  menu determ ines the tes t  set t ing of  
the appl icat ion:   Stat ic  o r  Dynamic .  
 

 
 

Stat ic  Test :   Sets  the  appl icat ion to  compare 
User-def ined  parameters ,  ADS-B,  and/or  UAT 
data.  
Dynamic Test :  Sets  the appl icat ion to  per fo rm 
an ADS-B Perfo rmance Moni tor  tes t .  

 
 
Fi le  dropdown menu 

The ‘F i le ’  menu prov ides  the operato r  a  way of  
loading or  sav ing the ‘user  def ined’  
parameters  used in  the s ta t ic  tes t  and the 
ab i l i ty  o f  se lec t ing ADS-B/UAT f i les  for  
analys is .   
 

 

 
 
User-def ined  Setup:   ‘Load’  or  ‘Save’  user-
def ined parameters  and Ai rcraf t  Summary.   
F i le  ex tens ion is  “ .usr ” .  
 
ADS-B:   Se lects  the ADS-B f i le  to  ‘Load’  for  
analys is  or  to  ‘Save’  the  loaded f i le .   In  
addi t ion to  the raw data,  the ‘Save’  opt ion  a lso 
s tores the Ai rcraf t  Summary,  Pos i t ion 
Reference,  and UAT Al t i tude Refe rence.   F i le  
ex tens ion is  “ .ads” .  
 
UAT:   Se lects  the UAT f i le  to  ‘Load’  fo r  
analys is  or  to  ‘Save’  the  loaded f i le .   In  
addi t ion to  the raw data,  the ‘Save’  opt ion  a lso 
s tores the Ai rcraf t  Summary,  Pos i t ion 
Reference,  and UAT Al t i tude Refe rence.   F i le  
ex tens ion is  “ .uat ” .  
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Report  dropdown menu 
 

 
 
Prin t :   Sends the tes t  resu l t  to  the se lected 
pr in ter  
Save as tx t :   Saves the resu l t  to  a  tex t  f i l e .  
When opening the save tex t  f i le  wi th  a  tex t  
v iewer or  ed i tor ,  be adv ised that  the tex t  is  
conf igured for  a  maximum of  80 co lumns 
 
Sett ing dropdown menu 
Al lows the operator  to  se lect  the Pos i t ion 
format :  
 

 
 
DD.DDDD°  -  d isp lays the pos i t ion in  degrees  
DD° MM.MMM’  –  d isp lays the pos i t ion in  
degrees and minutes  
DD° MM’ SS.SS”  –  d isp lays the pos i t ion in  
degrees,  minutes,  and seconds 
 
Help dropdown menu 

Conta ins se lect ions to  open the Operat ions 
Manual  or  a  popup panel  about  the appl icat ion .  
 

 
 
Operat ions Manual :   Opens the Operat ions 
Manual .   Note that  a  pd f  document  reader is  
requi red.  
About  ADS-B In tegr i ty  Appl icat ion:   Disp lays a 
popup panel  wi th  the appl icat ion vers ion and 
webs i te  l ink .  
 
 

Selected f i le  indicator  

Displays the se lected ADS-B and UAT f i les .  
F i les  generated by the appl icat ion in  s ta t ic  tes t  
mode wi l l  be s tored in  the ‘s ta t ic_ log ’  
subdi rectory  by defau l t .  
 

 
 
 

AC 20-165 Pass/Fai l  Indicator  

 

 
 
Disp lays AC 20-165 Ai rborne and Surface 
resul ts  for  the  se lected ADS-B and/o r  UAT 
data f i le .  
 
Error Log Display Button 
Displays the erro r  log of  the las t  data analys is .  
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6.3 INSTRUMENT TAB 

The Ins t rument  tab conf igures the ins t rument  
set t ing,  in i t ia tes data  acquis i t ion and moni tors  
data re t r ieved f rom the ins t rument .  
 
 

 

Note:  I f  us ing a GPS s imulator  such as the  
GPSG-1000 to  p rov ide a  GPS pos i t ion 
s t imulus to  a  terra in  aware av ion ics  
system be sure to  prov ide a s imulated 
a l t i tude to  the  av ion ics  system that  is  a t ,  
or  s l ight ly  be low the a l t i tude of  the 
la t i tude and longi tude  pos i t ion be ing 
s imulated to  prevent  issues wi th  fo rc ing 
the engagement  o f  g round mode on the 
av ion ics  dur ing s ta t ic  tes t ing.  

 
 

 

 
 

Ins trument  Tab Screen 
 

 
Auto Conf igure  Ports a t  Start  

In i t ia tes  an automat ic  search for  the  
appropr ia te  RS-232 por t  the ins t rument  is  
connected to  a t  the  t ime a data capture  is  
in i t ia ted.  

 

 

 
GPSG-1000 Posi t ion Source  
 
When enabled,  th is  op t ion a l lows the user  to  
conf igure the GPSG-1000 as the pos i t ion 
source.   I f  the  GPSG-1000 wi l l  not  be  used,  
th is  se lec t ion must  be unchecked.  
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GPS Posi t ion F ix Indicator  

GPS Pos i t ion F ix  ind icator  wi l l  d isp lay  the  
co lor  red when there  is  no GPS pos i t ion f ix ,  
ye l low when GPS pos i t ion f ix  is  a t ta ined but  
the NIC is  not  AC 20-165 compl iant ,  and green  
when there  is  GPS pos i t i on f ix  and NIC is  AC 
20-165 compl iant .   

 
 
GPS Fix Time Elapsed 
 
GPS Fix  T ime Elapsed d isp lays the dwel l  t ime 
the appl icat ion has spen t  wai t ing for  a  GPS 
pos i t ion f ix .   The appl ica t ion wi l l  on ly  cont inue  
tes t ing when the NIC is  AC 20165 compl iant .    
 

 
 
6.3.1 IFR-6000 CONFIGURATION 

The IFR-6000 RF Por t  se lec t ion a l lows the 
operator  to  se lect  the appropr ia te  RF in te r face 
por t  be ing used to  connect  to  the a i rc raf t  be ing  
tes ted.   To setup  other  parameters  such as the 
cable loss and coupler  loss,  re fer  to  the 
IFR6000 Operat ions Manual  (par t  number 
6093).  
 
Communicat ion Setup 

The Communicat ion Se tup contro l  group  sets  
the RS-232 Port  and Baud Rate.  
 

 
 

RS-232 Port  

The RS-232 Port  sets  the RS-232 ser ia l  po r t  
where the  va l id  va lues a re f rom 1 to  32.   Only  
the por ts  ava i lab le  on  the system for  use by 
the ins t ruments  wi l l  be d isp layed.    Select ing 
‘Auto ’  wi l l  i n i t ia te  the  appl icat ion to  detect  the 
RS-232 por t  that  the ins t rument  is  connected 
to .  
 

 
 

Baud Rate  

The Baud ra te is  a  dropdown menu used to  
se lect  the Baud Rate of  the PC por t  used to  
make data t ransfers  to  the IFR6000.  
Th is  set t ing needs to  match the RS232 setup 
of  the IFR6000.  Refe r  to  the IFR6000 
Operat ions Manual  for  more deta i ls .  
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IFR-6000 Port  Setup 

The Port  Setup se lects  the RF por t  that  wi l l  be 
used for  tes t ing.  
 

 
 

  
 

Direct :   Se lect  i f  the RF cable is  connected 
d i rec t ly  to  the UUT RF por t .  
Antenna:   Se lect  for  over- the-a i r  tes t ing.  
Direct  w/  Coupler :   Se lect  th is  when us ing the 
RF cable wi th  antenna  coupler .  
 
ADS-B Data Acquisi t ion 

The Star t  ADS-B Acquis i t ion but ton in i t ia tes  
the ADS-B data tes t  and  re t r ieves the data.  
 

 
 
UAT Data Acquis i t ion 

The Star t  UAT Acquis i t ion but ton in i t ia tes  the 
UAT data tes t  and re t r ieves the data.  
  

 
 

GPSG-1000 Set t ing 
 
GPSG-1000 RF Port  and  RF Level  set t ings are 
prov ided on the appl icat ion.  To setup other 
parameters  such as the cable loss and coupler  
loss,  re fer  to  the GPSG-1000 Operat ions 
Manual .  A lso cons ider  us ing the la test  
a lmanac;  hav ing the la tes t  a lmanac may 
expedi te  the GPS receiver  acquis i t ion.  

Th is  sets  the GPSG-1000 conf igurat ion.  

 

 
RF Port  
 
RF Port  sets  the RF Port  that  wi l l  be used to  
t ransmi t  GPS in fo rmat ion to  the UUT.  
 
Direct :   Used when the GPS TX Di rect  Por t  is  
connected d i rec t ly  to  the  UUT GNSS por t .  
Antenna Coupler :   Used when the GPS TX 
Antenna Coupler  is  connected to  the UUT 
GNSS antenna v ia  an an tenna coupler .  

 

 
 
RF Level  

RF Level  sets  the RF Level  output  o f  the  
se lected por t  in  dBm.  Val id  range is  -155  to  -
93 dBm for  Di rec t  Por t  and -130 to  -68 dBm fo r  
Antenna Coupler  por t .  
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CLR:  Clears  the d isp lay  
Cancel :   Reta ins prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
 
NMEA Comm Setup 
 
NMEA Comm Setup sets  the RS-232 por t  used 
in  acqui r ing NMEA data f rom the GPSG-1000.  
 

 
 
 
RS-232 Port  
 
RS-232 Port  sets  the RS-232 ser ia l  por t  where 
the va l id  va lues are f rom 1 to  32;  however,  
on ly  the por ts  ava i lab le  wi l l  be d isp layed.   
Select ing ‘Auto ’  wi l l  in i t i a te  the appl icat ion to  
detect  the RS-232 por t  that  the GPSG-1000 is  
connected to .  
 

 
 

GPSG IP Address 
 
GPSG IP Address entry  a l lows the user  to  
enter  the GPSG-1000 ne twork  IP Address.   
Note that  when ‘Auto ’  o f  the NMEA Comm RS-
232 por t  is  se lected,  the  appl icat ion wi l l  
a t tempt  to  set  up  the proper  GPSG-1000 
network  IP Address.  
 

 
 
 
SBAS 
 
The SBAS contro l  determines the s ta tus of  the 
Sate l l i te  Based  Augmentat ion Systems 
sate l l i tes .  
 

 
 
Off :   SBAS s ignal  wi l l  no t  be present .  
Auto:   SBAS s ignal  wi l l  be generated 
dependent  on the loca t ion of  the s imulat ion.  
 
 
Simulat ion Setup 
 
Simulat ion Setup  sets  the s ta t ic  locat ion of  the  
tes t  s i te .  
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Lati tude and Longitude Simulat ion Setup 
 
Lat i tude and Longi tude set t ing represen ts  the 
s ta t ic  locat ion of  the tes t  s i te .  
 

 
 

 
 
CLR:  Clears  the d isp lay  
Cancel :   Reta ins prev ious va lue 
Done:   Completes the va lue entry  
The ‘Blank ’  but ton  can be se lected to  re tu rn no 
va lue.  
 
 

Al t i tude Simulat ion Setup 
 
Al t i tude sets  the  GPS a l t i tude of  the a i rc raf t .  
 

 
 

 
 
CLR :   Clears  the d isp lay  
Cancel :   Reta ins prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
 
Start  Time 
 
The Star t  T ime group  sets  the s imulat ion c lock 
source,  date,  and t ime.  
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Clock  
 

 
 
In terna l :   The date and  t ime are obta ined f rom 
the GPSG-1000 in te rna l  c lock.  
User:   The date and t ime are obta ined f rom the 
user-def ined ent ry .  
Gps Rx:  The date and  t ime are obta ined f rom 
the GPS receiver  module i f  a  GPS s ignal  is  
ava i lab le .  
 
 
Date and Time 
 
The date and t ime a re set  by  typ ing the 
des i red va lue.  Or the parameters  can be set  by  
increment ing or  decrement ing the va lue 
through the up  and down arrows.  
 

 

6.3.2 DATA MONITOR PANEL 

The Data Moni to r  screen  d isp lays the re t r ieved 
ADS-B or  UAT data.  

 
 

 
 
 
 

Clear Data  Button 
 
This  c lears  the data f rom the Data Moni tor  
panel  and the resu l ts  in  the ADS-B and/or  UAT 
Data Tab panel .  
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6.4 REPORT TAB 

The Repor t  Tab conta ins  the Ai rcra f t  Summary 
and Report  panels .  

 
 

 

 
 

Report  Tab Screen

6.4.1 AIRCRAFT SUMMARY 

The Ai rcraf t  Summary sc reen a l lows the 
operator  to  enter  Operator ,  Ai rc raf t ,  and  Test  
Set  in format ion .  The  IFR-6000 Ser ia l  Number  
is  read remote ly  f rom the tes t  set .  
 

 
 

Ai rc raf t  Summary Screen 
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Mil i tary Ai rcraft  

The Tai l  Number and Fl ight  ID may not  be ab le 
to  be der ived f rom Mi l i ta ry  a i rc raf t  Mode S 
address.  In  those ins tances,  enabl ing the 
Mi l i tary  Ai rcraf t  se lec t ion a l lows the user  to  
manual ly  enter  the a i rc raf t  Ta i l  Number and 
Fl ight  ID.  
 

 
 

Tai l  Number 

For Mi l i tary  a i rc raf t ,  Ta i l  Number can be 
manual ly  entered.  
 

 
 

 
 

Fl ight ID 

For Mi l i tary  a i rc raf t ,  F l ight  ID can be  manual ly  
entered.  
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6.4.2 REPORT TAB 

The Repor t  Tab d isp lays  the resu l t  o f  the data  
analys is .   

 
 
 

 

 
 

Report  Tab Screen  
 

Report  Analysis  

In  genera l ,  the User  Def ined,  ADS-B,  and/or  
UAT data are compared  to  eva luate pass or  
fa i l .  
In  addi t ion to  the compar ison tes t ,  the 
fo l lowing parameters  are  tes ted as fo l lows:  
The Ai rcraf t  Address is  va l idated against  
va lues:   0x000000,  0xA00000,  0x123456,  and 
0xFFFFFF.  
The Ai r /Ground Pos i t ion Error  is  ca lcu la ted 
re la t ive to  the entered Pos i t ion Reference.   
Therefore i f  a  GPS s imulator  is  not  used,  the 
a i rc raf t ’s  GPS antenna locat ion must  be as 
c lose to  the Pos i t ion Reference as poss ib le .   
The AC 20-165 l imi t  o f  the Pos i t ion Error  is  the 
Nav igat ion Accuracy Category  for  Pos i t ion 
(NACP)  va lue rece ived f rom the a i rc ra f t .  
To tes t  the Barometr ic  A l t i tude accuracy for  
AC 20-165 compl iance in  ADS-B tes t ing,  a  UF4 
in terrogat ion is  t ransmi t ted to  the un i t  under 
tes t  to  acqui re  the re fe rence barometr ic  
a l t i tude.  
 

 
For  UAT test ing,  a  UAT Al t i tude Reference 
must  be entered by the user .   The Barometr ic  
Al t i tude accuracy AC 20-165 l imi t  is  wi th in  125 
feet  o f  the re ference  a l t i tude.  
Nav igat ion Accuracy Category  for  Veloc i ty  
(NACV)  AC 20-165 l imi t  is  greater  than  or  
equal  to  1  (Radius of  Conta inment  < 370.4 m 
(0.2 nmi)) .  
Nav igat ion In tegr i ty  Ca tegory  (NIC) AC 20-165 
l imi t  is  greater  than or  equal  to  7  (<  10 m/s) .  
NACP AC 20-165  l imi t  is  greater  than or  equal  
to  8  (Est imated  Pos i t ional  Uncerta in ty  < 92.6 
m (0.05 nmi)) .  
System Design Assurance (SDA) AC 20-165 
l im i t  is  greater  than or  equal  to  2  (≤ 1  x  10 - 5  
per  hour) .  
Source In tegr i ty  Level  (SIL)  AC 20-165 l imi t  is  
greater  than  or  equal  to  3  (≤ 1  x  10 - 7  per  hour  
or  per  sample) .  
Ai rc raf t  Length/Width  of  va lue 0 (No Data o r  
Unknown)  is  cons idered a ‘Fa i l ’ .  
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6.5 DATA TAB 

The Stat ic  Test  Ai rborne  and Ground data a re 
grouped in to  the  fo l lowing:   ‘Address/Cal l  
S ign ’ ,  ‘Phys ica l ’ ,  ‘Pos i t i on ’ ,  and ‘Qual i ty ’ .   
These groups are d isp layed as co lumns,  
namely :   ‘F ie ld ’ ,  ‘User  Def ined’ ,  ‘ADS-B’ ,  and 
‘UAT’ .   The ‘F ie ld ’  co lumn shows the ADS-B 
and/or  UAT parameters  that  are be ing 
analyzed.    
 
The ‘User  Def ined’  co lumn a l lows the user  to  
enter  the des i red va lue of  the f ie ld ;  note that  
th is  does not  necessar i l y  have to  be f i l led and  
may be le f t  b lank by the user .  The ‘ADS-B’  
co lumn d isp lays the ADS-B data (1090 ES)  
ext racted f rom the  loaded ADS-B f i l e  whi le  the 
‘UAT’  co lumn d isp lays the UAT data f rom the 
loaded UAT f i le .  The  co lumn labeled as 
‘Compare Ale r t ’  genera l l y  d isp lays the 
compar ison resul t  o f  the  User-def ined,  ADS-B,  
and/or  UAT data .  The ‘ADS-B AC Aler t ’  and 
‘UAT AC Aler t ’  co lumns d isp lay the resu l t  o f  
the AC 20-165 analys is .   In  genera l ,  a  green 
ind icat ion s ign i f ies  a  pass ing resu l t  whi le  red 
ind icates a fa i lure.  
 

 
The fo l lowing are a lso f lagged as fa i lures on 
the ‘Compare Aler t ’  Column: 
 
-  Mode S Address va lues of  0x000000,   
  0xA00000,  0x123456,  or  0xFFFFFF.  
 
-  A i rc ra f t  Length/Width raw va lue of  zero.  
 
-  Pressure Al t i tude (Baro)  User -def ined,   
  ADS-B,  and/or  UAT data d i f ference greater    
  than 125 fee t .  
 
-  GPS Al t i tude (Geo)  User-def ined,  ADS-B,   
  and/or  UAT da ta d i f fe rence greater  than  
  125 feet .  
 
A lso,  note tha t  the Ai rcraf t  Lat i tude and  
Longi tude pos i t ional  er rors  are ca lcu la ted wi th  
re ference to  the ‘Pos i t ion Reference’ .   The 
pos i t ion error  fa i ls  i f  the  ca lcu la ted accuracy is  
greater  than  the NACP.  Or i f  NACP is  
“EPU<3m”,  a  pass/ fa i l  l im i t  o f  p lus  or  minus 
one Least  Sign i f icant  Bi t  may be ut i l ized.  
 

 

 
 

Data Tab Screen  
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Mode S Address  (User Defined)  

The Mode S Address can be entered in  Octa l  
or  Hexadec imal  format .   The Expected Tai l  
Number is  der ived f rom a va l id  Mode S 
address.  
 

 
 

 
 

 
 
CLR:   Clears  the d isp lay .  
Cancel :   Reta ins  prev ious va lue.  
Done:   Completes the va lue entry .  
 

Cal l  S ign/Fl ight ID (User Defined)  

The e ight  characte r  Cal l  S ign/F l ight  ID can be  
entered v ia  the QWERTY sty le  keyboard.  
 

 
 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
 

Mode 3/A Code (User Defined)  

The Mode 3/A Code can be entered in  Octa l  
format .  
 

 
 

 
 
CLR: Clears  the d isp lay.  
Cancel :  Reta ins prev ious va lue.  
Done:  Completes the va lue entry .  

 
UAT In (User Defined)  

The UAT In  dropdown menu conta ins  a 
se lect ion of  Blank,  Capable,  or  Not  Capable.  
 

 
 
1090ES In  (User Defined) 

The 1090ES In  dropdown menu conta ins  a 
se lect ion of  Blank,  Capable,  or  Not  Capable.  
 

 
 
VFR Code (Switch) (User Defined)  

The VFR Code d ropdown menu conta ins  a 
se lect ion of  Blank,  Pass,  or  Fa i l .   Th is  tes t  is  
manual ly  per formed by the operator  by  
press ing the VFR Code swi tch.  
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Ident (Switch)  (User Defined)  

The Ident  dropdown menu conta ins  a se lect ion 
of  Blank,  Pass,  or  Fa i l .   Th is  tes t  is  manual ly  
per formed by the  operator  by  press ing the 
Ident  swi tch.  
 

 
 
ADS-B MOPS Version (User Defined)  

The operator  can se lect  the User Def ined ADS-
B MOPS Vers ion f rom a dropdown menu.  
 

 
 
UAT MOPS Version (User Defined)  
The operator  can se lect  the User Def ined UAT 
MOPS Vers ion f rom a dropdown menu.  
 

 
 

 
Aircraft  Type (Emit  Cat )  (User Defined)  

The operator  can se lect  the User Def ined 
Ai rcraf t  Type f rom a d ropdown menu.  
 

 
 

Aircraft  Length/Width (User Defined)  

The operator  can se lect  the User Def ined 
Ai rcraf t  Length/Width  f rom a dropdown menu.  
 

 
 
GPS Antenna Lon Offset  (User Defined)  

The operator  can se lect  the GPS Antenna Lon 
Of fset  f rom a popup panel .  
 

 
 

 
 

Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
 
GPS Antenna Lat  Offset  (User Defined)  

The operator  can se lect  the User Def ined GPS 
Antenna Lat  Of fset  f rom a dropdown menu.  
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Air /  Ground State (User Defined)  
The operator  can se lect  the User Def ined Ai r  /  
Ground State f rom a dropdown menu.  
 

 
 

Pressure Alt i tude (Baro)(User Defined)  

The ADS-B and UAT Pressure Al t i tude is  
va l idated against  the Al t i tude Refe rence to  
wi th in  125 feet  when analyz ing for  AC 20-165 
compl iance.   I f  the the  ADS-B and UAT 
pressure a l t i tudes a re present ,  the d i f fe rence 
l imi t  is  a lso va l idated to  wi th in  125 feet .  
 

 
 

The Al t i tude Refe rence entry  is  ava i lab le  in  
the Data ->Posi t ion pane l .  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 

GPS Al t i tude (Geo) (User Defined)  

The ADS-B and UAT GPS Al t i tude  is  va l idated 
against  the Al t i tude Reference where  the l imi t  
is  wi th in  125 feet .   I f  the  ADS-B and  UAT GPS 
a l t i tudes are present ,  the d i f ference l imi t  is  
a lso va l idated to  wi th in  125 feet .  
 

 
 
The Al t i tude Refe rence entry  is  ava i lab le  in  
the Data ->Posi t ion pane l .  
 

 
 

 
 

CLR :   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
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Vert ical  Rate (User  Def ined)  

The User Def ined Vert ica l  Rate can be  entered 
v ia  a  keypad entry .   Val id  ent ry  is  No  In fo  o r  0  
to  32576 feet /minu te.  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
True Heading (User Def ined)  

The User Def ined True Heading can be 
entered v ia  a  keypad ent ry .   Val id  en t ry  is  f rom 
-180° to  +180°.  
 

 
 

 
 

 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
Magnetic Heading (User Defined)  

The User Def ined Magnet ic  Heading can be 
entered v ia  a  keypad ent ry .   Val id  en t ry is  f rom 
-180° to  +180°.  
 

 
 

 
 
 

CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done :   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
Aircraft  Lat i tude and Aircraft  Longitude 
(User  Def ined)  

The Pos i t ion Reference i s  typ ica l ly  the 
surveyed tes t  s i te  pos i t i on.   A GPS s imulator  
such as the GPSG-1000 can a lso be used as a 
pos i t ion re ference.   Th is  user  ent ry  is  
ava i lab le  in  the Data->Posi t ion panel .  
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The User Def ined La t i tude and Longi tude a re 
entered as Pos i t ion  Refe rence:  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The ‘Blank ’  but ton  can be se lected to  re tu rn no 
va lue.  
 
The Pos i t ion Reference can be entered v ia  a  
keypad entry .   The pos i t ion format  can be 
changed f rom the d ropdown menu under  
‘Set t ing ’ .  
 
True Airspeed (User Defined)  

The User Def ined True Ai rspeed can be 
entered v ia  a  keypad ent ry .   Val id  en t r ies  are  
‘No In fo ’  o r  1  to  4084 knots .  
 

 
 
 

 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
Indicated Ai rspeed (User Defined)  

The User Def ined Ind icated Ai rspeed can be 
entered v ia  a  keypad ent ry .   Val id  en t r ies  are  
‘No In fo ’  o r  1  to  4084 knots .  
 

 
 

 
 

CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
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Velocity E/W (User Defined)  

The User Def ined Veloc i ty  E/W can be en tered 
v ia  a  keypad entry .   Val id  ent r ies  are ‘No In fo ’  
or  1  to  4084  knots .  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
NACv (User Defined)  

The User Def ined NACv (Nav igat ion Accuracy 
Category  fo r  Veloc i ty )  can be modi f ied f rom a  
dropdown menu.  
 

 
 

 
 

NIC Barometr ic  (User Defined)  

The User Def ined NIC Barometr ic  (Nav igat ion 
In tegr i ty  Category  fo r  Barometr ic  Al t i tude)  can 
be modi f ied f rom a d ropdown menu.  
 

 
 

 
 
NIC/NUC (User  Def ined) 

The User Def ined NIC/NUC (Nav igat ion 
In tegr i ty  Category  /  Nav igat ion Uncerta in ty  
Category)  can be modi f ied f rom a dropdown 
menu.  
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NACp (User Defined)  

The User Def ined NACp (Nav igat ion Accuracy 
Category  fo r  Pos i t ion )  can be modi f ied f rom a  
dropdown menu.  
 

 
 

 
 
SDA (User Defined)  

The User Def ined SDA (System Design 
Assurance)  can be modi f ied f rom a dropdown 
menu.  
 

 
 

 
 

SIL Supplement  (User Defined)  

The User Def ined SIL Supplement  (Source 
In tegr i ty  Level  Supplement)  can be modi f ied 
f rom a dropdown menu.  
 

 
 

 
 
 
Source Integri ty  Level  (User  Def ined)  

The User Def ined Source In tegr i ty  Level  can 
be modi f ied f rom a d ropdown menu.  
 

 
 

 
 
Geo Vert ical  Accuracy  (User  Def ined)  

The User Def ined Geometr ic  Ver t ica l  Accuracy 
can be modi f ied f rom a dropdown menu 
 

 
 

 
 
 
Antenna Tested Indicator  

Antenna Tested Ind icato r  ind icates which 
antenna of  the UUT was tes ted.   The 
ind icators  are found  in  Data->Phys ica l  panel .   
Va l id  ind icat ions are Top or  Bot tom.  
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Run Analysis But ton 

The Run Analys is  but ton  can be used to  
in i t ia te  the data  analys is .   Th is  may be used 
when a User De f ined parameter  is  changed or  
entered.  
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6.6 DYNAMIC TEST MODE  
      (ADS-B PERFORMANCE  
        MONITOR TEST)  

Dynamic Test  Mode screen provides 
inter face to setup, performs dynamic mode 
test ing and d isp lays test resul ts .  

 
 
 
 

 
 

 
 

Dynamic Test  Mode Screen 
 
 

Mode dropdown menu 

Mode menu determines the tes t  set t ing of  the 
appl icat ion:   Sta t ic  or  Dynamic.  
 

 
 
Stat ic  Test :   Sets  the  appl icat ion to  compare 
User-def ined  parameters ,  ADS-B,  and/or  UAT 
data.  
Dynamic Test :  Sets  the appl icat ion to  per fo rm 
an ADS-B Perfo rmance Moni tor  tes t .  
 

Fi le  dropdown menu 

Fi le  menu a l lows the  operator  to  open an ADS-
B data f i le  o r  NMEA data f i le .  
 

 
 
Open ADS-B:   Opens an  ADS-B f i le  generated  
by the appl icat ion wi th  extens ion " .ads" .   Th is  
a lso opens per formance repor t  f i les  saved by 
the user  wi th  extens ion " . rep" .  
Open NMEA:   Opens an  NMEA f i le  generated  
by the appl icat ion wi th  extens ion " .nme".  
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Note:    The NMEA f i le  is  not  needed to  
generate the ADS-B Performance Moni tor  
repor t .   The NMEA f i le  i s  on ly  used when 
ca lcu la t ing la tency.   The  ADS-B and  NMEA 
data f i les  must  be the pa i r  o f  f i les  generated 
when a par t icu lar  tes t  is  per formed.   The 
f i lename of  the f i les  a re day and t ime s tamped.  
 
Report  dropdown menu 

Performance Report  menu a l low the operato r  
to  pr in t  o r  save the data  or  repor t .  
 

 
 
Prin t  Per formance Repor t :   Sends the  
per formance repor t  to  the se lected pr in ter .  
Save Perfo rmance Report  as  pdf :   Saves the 
per formance repor t  in  pd f  format .  
Save Latency Graph as pdf :   Saves the  la tency 
graphs in  pdf  fo rmat .  
 
Save raw data as:   Saves the ADS-B data f i le  
wi th  the Opera t ion and Ai rcraf t  Summary.    
Th is  a l lows the operator  to  la ter  re t r ieve th is  
f i le  wi th  the Operat ion and Ai rcraf t  Summary 
in format ion.  F i le  ex tens ion is  " . rep" .  
 

Sett ing dropdown menu 

Set t ing menu a l lows the user  to  se lect  the 
pos i t ion format .  
 

 
 
Pos i t ion Format :   A l lows the user  to  change 
the pos i t ion format .  
DD.DDDD°  -  d isp lays the pos i t ion in  degrees  
DD° MM.MMM’  –  d isp lays the pos i t ion in  
degrees and minutes  
DD° MM’ SS.SS”  –  d isp lays the pos i t ion in  
degrees,  minutes,  and seconds 
 

Help dropdown menu 

Conta ins se lect ions to  open the Operat ions 
Manual  or  a  popup panel  about  the appl icat ion .  
 

 
 
Operat ions Manual :   Opens the Operat ions 
Manual .   Note that  a  pd f  document  reader is  
requi red.  
About  ADS-B In tegr i ty  Appl icat ion:   Disp lays a 
popup panel  wi th  the appl icat ion vers ion and 
webs i te  l ink .  
 

Selected Data Fi le  Indicator  

Selected Data F i le  Ind icator  d isp lays the 
se lected ADS-B and  NMEA data f i les .   Note 
that  when the tes t  s tops,  the ADS-B and NMEA 
data f i les  created f rom the las t  tes t  are 
automat ica l ly  d isp layed.   By defau l t ,  the f i les  
wi l l  be located in  subdi rectory :   dynamic_ log.  
 

 
 
Auto Scrol l  Monitored Data  

Select ing the Auto Scro l l  Moni tored Data 
opt ion automat ica l ly  scro l ls  the moni tored 
NMEA and  ADS-B data.  
 

 
 
Error Log Display button 

Select ing the Erro r  Log Disp lay but ton d isp lays 
the error  log of  the las t  data analys is .  
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6.6.1 Instrument Tab 

The In t rument  Tab in ter face a l lows the 
operator  to  conf igure the ins t ruments ,  s tar t  the 
data acquis i t ion,  and moni tor  the data be ing 
acqui red.  

 

 

 

 
 

GPSG-1000 Set t ing 

GPSG-1000 RF Port  and  RF Level  set t ings are 
prov ided on the appl icat ion.   To setup o ther  
parameters  such as the cable loss and coupler  
loss,  re fer  to  the GPSG-1000 Operat ions 
Manual .   A lso cons ider  us ing the la test  
a lmanac;  hav ing the la tes t  a lmanac may 
expedi te  the GPS receiver  acquis i t ion.  
 
Th is  sets  the GPSG-1000 conf igurat ion.  
 

 
 

RF Port  

RF Port  sets  the RF Port  that  wi l l  be used to  
t ransmi t  GPS in fo rmat ion to  the UUT.  
Direct :   Used when the GPS TX Di rect  Por t  is  
connected d i rec t ly  to  the  UUT GNSS por t .  
Antenna Coupler :   Used when the GPS TX 
Antenna Coupler  is  connected to  the UUT 
GNSS antenna v ia  an an tenna coupler .  
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RF Level  

RF Level  sets  the RF Level  output  o f  the  
se lected por t  in  dBm.  Val id  range is  -155  to   
-93 dBm fo r  Di rect  Por t  and -130 to  -68 dBm 
for  Antenna  Couple r  por t .  
 

 
 
 

 
 

CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
NMEA Comm Setup 

NMEA Comm Setup sets  the RS-232 por t  used 
in  acqui r ing NMEA data f rom the GPSG-1000.  

 

 
 
 

RS-232 Port  

RS-232 Port  sets  the RS-232 ser ia l  por t  where 
the va l id  va lues are f rom 1 to  32;  however,  
on ly  the por ts  ava i lab le  wi l l  be d isp layed.   
Select ing ‘Auto ’  wi l l  in i t i a te  the appl icat ion to  
detect  the RS-232 por t  that  the GPSG-1000 is  
connected to .  
 

 
 
GPSG IP Address 

GPSG IP Address entry  a l lows the user  to  
enter  the GPSG-1000 ne twork  IP Address.    
Note that  when ‘Auto ’  o f  the NMEA Comm RS-
232 por t  is  se lected,  the  appl icat ion wi l l  
a t tempt  to  set  up  the proper  GPSG-1000 
network  IP Address.  
 

 
 
SBAS 

The SBAS contro l  determines the s ta tus of  the 
Sate l l i te  Based  Augmentat ion Systems 
sate l l i tes .  

 

 
 

Off :   SBAS s ignal  wi l l  no t  be present .  
Auto:   SBAS s ignal  wi l l  be generated 
dependent  on the loca t ion of  the s imulat ion.  
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Simulat ion Setup 

Simulat ion Setup  sets  the tes t  path 
character is t ics  o f  the s imulated f l ight .  
 

 
 
Lat i tude and Longitude Simulat ion Setup 

Lat i tude and Longi tude set t ing represen ts  the 
s tar t ing po in t  o f  the f l igh t .  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The ‘Blank ’  but ton  can be se lected to  re tu rn no 
va lue.  
 

Alt i tude Simulat ion Setup 

Al t i tude sets  the  GPS a l t i tude of  the a i rc raf t .  
 

 
 

 
 
CLR :   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
Note:  I f  tes t ing  an av ion ics  system wi th  terra in  

awareness,  the  a l t i tude se lected for  the 
s imulated f l ight  should be above that  o f  
any terra in  o r  obstac les that  might  be 
encountered in  the  s imulated f l ight  path .  
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Bearing Simulat ion Setup 

Bear ing sets  the  d i rec t ion of  the f l ight  
.  

 
 

 
 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 

Delay Sett ing 

Delay Set t ing  sets  the de lay t ime to  a l low the 
UUT to  acqui re  GPS sate l l i tes  f rom the GPSG-
1000.   The d is tance and  speed are not  user-
se lectab le ,  but  the speed is  typ ica l ly  less than 
5 k ts ,  and the d is tance i s  ca lcu la ted to  
produce the des i red  Delay T ime in  minutes.  
 
To min imize the number of  fa i lures in  the 
Performance Report ,  i t  i s  adv isable to  set   a  
long enough Delay T ime to  ensure tha t  the 
Est imated Pos i t ional  Uncerta in ty  (EPU)  of  the  
Uni t  Under Test  is  as  c lose to  zero as 
poss ib le .  
 

 
 

 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
Test Set t ing 

Test  Set t ing sets  the tes t  d is tance and tes t  
speed of  the a i rc raf t  fo r  the tes t  segment  o f  
the f l ight .  
 

 
 

Test Dis tance 

Test  Dis tance sets  the  tes t  d is tance of  the 
f l ight  in  naut ica l  mi les .  
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CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 
Test Speed 
Test  Speed sets  the  tes t  speed of  the f l igh t  in  
knots .  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
The four  va lues on the le f t  are p reselected key 
va lues.  
 

Start  Time 

The Star t  T ime group  sets  the s imulat ion c lock 
source,  date,  and t ime.  
 

 
 
 
Clock  
 

 
 

In terna l :   The date and  t ime are obta ined f rom 
the GPSG-1000 in te rna l  c lock.  
User:   The  date and t ime are obta ined f rom the 
user-def ined ent ry .  
Gps Rx:   The date  and t ime are obta ined f rom 
the GPS receiver  module i f  a  GPS s ignal  is  
ava i lab le .  
 
Date and Time 
 
The date and t ime a re set  by  typ ing the 
des i red va lue.    Or  the parameters  can be set  
by  increment ing or  decrement ing the va lue 
through the up  and down arrows.  
 

 
 
NMEA Data Monitor  
 

The NMEA Data  Moni tor  panel  d isp lays the 
acqui red NMEA data f rom the GPSG-1000.   
The NMEA data is  saved  in to  a  f i le  and  is  used 
for  la tency ca lcu la t ion.   The NMEA data is  not  
needed to  genera te the ADS-B Performance 
Moni tor  repor t .    
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Test Set  Select ion Menu 
 

 
 
IFF-45TS:  The IFF-45TS wi l l  be used to  
acqui re  ADS-B Out  data  
IFR-6000:  The IFR-6000 wi l l  be used to  
acqui re  ADS-B Out  data  
 
Test Set  Setup 

 

 
 

 
Test Set  Configurat ion 

 
 

Communicat ion Setup 

This  contro l  group  se lects  the tes t  set  RS-232 
por t  and baud rate.  
 

 
 
RS-232 Port  

RS-232 Port  dropdown menu sets  the RS-232 
ser ia l  por t  where the va l id  va lues are f rom 1  to  
32;  however,  on ly  the por ts  ava i lab le  wi l l  be 
d isp layed.   Select ing ‘Auto ’  wi l l  in i t ia te  the 
appl icat ion to  detect  the  RS-232  por t  that  the 
tes t  set  is  connected to .  
 

 
 
 

Baud Rate  

Baud Rate  dropdown menu se lects  the Baud 
Rate of  the tes t  set .   Th is  set t ing needs to  
match the RS-232 setup of  the tes t  set ;  see 
the tes t  set  Operat ions Manual  for  more 
deta i ls .  
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Port  Setup 

Port  Se tup se lects  the RF por t  tha t  wi l l  be  
used for  tes t ing.  
 

 
 

 
 

Direct :   Se lect  i f  the RF cable is  connected 
d i rec t ly  to  the UUT RF por t .  
Antenna:   Se lect  for  over- the-a i r  tes t ing.  
Direct  w/  Coupler :   Se lect  th is  when us ing the 
antenna coupler .  
 
Cable Loss ( IFF-45TS Only)  

The Cable Loss cont ro l  a l lows the ent ry  o f  the 
Di rect  and Antenna por t  cable loss.  
 

 
 

Se lect  the Cable Loss but ton to  d isp lay the 
popup entry .  
 

 

Select  the appropr ia te  but ton to  ente r  the 
cable loss.   Note that  a  negat ive va lue 
represents  a  loss whi le  a  pos i t ive va lue 
represents  ga in .   The va lue range is  -50 .00  
to  50.00 dB.  

 

 

 

CLR:  Clears  the d isp lay  
Cancel :   Reta ins prev ious va lue 
Done:   Completes the va lue entry  
 
The four  va lues on the le f t  are p reselected key 
va lues.  
 
ADS-B Data Monitor  

ADS-B Data Moni tor  panel  d isp lays the 
acqui red ADS-B data f rom the UUT.  The  ADS-
B data is  saved in to  a  f i l e  and used to  
generate the ADS-B Mon i tor  Per formance 
repor t  and/o r  la tency ca lcu la t ion.  
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Start  Data Acquisi t ion 

Star t  Data Acquis i t ion but ton s tar ts  the  
s imulated f l ight  to  acqui re  the ADS-B data  and 
NMEA data.   The tes t  can be s topped manual ly  
by  press ing the but ton  again;  o therwise,  the 
tes t  wi l l  s top once  i t  reaches i ts  dest inat ion 
per  the GPSG-1000 Test  Set t ing.   
 

 
 
Auto Conf igure  Ports a t  Start  

When se lected,  the appl i cat ion automat ica l ly  
searches for  the p roper  RS-232 por t  the 
ins t ruments  are connected to  when the data 
acquis i t ion is  s tar ted by the user .   
 

 
 
Test Sta tus Indicator  

The ind icator  wi l l  be red  when the tes t  is  
s topped or  green  when the tes t  is  ac t ive.  
 

 
 

GPS Posi t ion F ix Indicator  

 
 
GPS Pos i t ion F ix  ind icator  wi l l  d isp lay  the  
co lor  red when there  is  no GPS pos i t ion f ix ,  
ye l low when GPS pos i t ion f ix  is  a t ta ined but  
the NIC is  not  AC 20-165 compl iant ,  and green  
when there  is  GPS pos i t i on f ix  and NIC is  AC 
20-165 compl iant .  
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6.6.2 Report  Tab 

The Repor t  Tab conta ins  the Ai rcra f t  Summary 
and ADS-B Perfo rmance Report .  

 
 

 

 
 
 

Aircraft  Summary Tab 

The Ai rcraf t  Summary Tab panel  conta ins  the 
operator ,  a i rc raf t ,  and tes t  set  in format ion.  
The IFF-45TS or  IFR-6000 Ser ia l  Number and 
GPSG-1000 Ser ia l  Number are read remote ly  
f rom the tes t  sets .  
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Operat ion and Aircraft  Summary 

The Operat ion and Ai rcraf t  Summary panel  
a l lows the operator  to  enter  the operator  and 
a i rc raf t  in fo rmat ion.   The las t  in format ion is  
saved when the appl icat ion is  ex i ted,  and the  
las t  in format ion f rom the  las t  usage is  
re t r ieved dur ing the appl icat ion s tar tup.  
 

 

 
 
 

Mil i tary Ai rcraft  

Mil i tary a ircraft  wi th Tai l  Numbers  and 
Fl ight IDs that  do not  conform to c iv i l ian or 
commerc ial  airc raft  naming convent ion may 
be tes ted by select ing ‘Mi l i tary  Aircraf t ’  
and enter ing the Tai l  Number  and F l ight  
ID.   Note that the mi l i tary Tai l  Number and 
Fl ight ID can only be entered i f  ‘Mi l i tary  
Aircraf t ’  is  se lected.  The ‘Mil i tary Aircraf t ’  
se lec t ion box must  be unchecked when 
tes t ing c iv i l ian or  commercia l a ircraf t .  
 

 

Tai l  Number 
 
The mi l i tary  Ai rc raf t  Ta i l  Number can be 
entered v ia  the QWERTY sty le  keyboard.  
 

 
 

 
 
CLR:  Clears  the d isp lay  
Cancel :   Reta ins prev ious va lue 
Done:   Completes the va lue entry  
 

F l ight ID 

The mi l i tary  Ai rc raf t  F l ight  ID  can  entered v ia  
the QWERTY sty le  keyboard.  
 

 
 

 
 
CLR:   Clears  the d isp lay  
Cancel :   Reta ins  prev ious va lue 
Done:   Completes the va lue entry  
 

  



 
ADS-B In tegr i ty  Appl icat ion Opera t ion Manual  

 

Subject  to  Expor t  Contro l ,  see Cover  Page fo r  de ta i ls .  1-6-1  
 Page 34  

March 2021 

Test Set  

Test  Set  a l lows the operator  to  enter  the Test  
Set  in format ion .   Th is  in format ion is  saved 
when the appl icat ion is  ex i ted,  and the 
in format ion f rom the las t  usage is  re t r ieved 
dur ing the appl icat ion  s tar tup.  
 
The IFF-45TS or  IFR-6000 Ser ia l  Number and 
GPSG-1000 Ser ia l  Number are read remote ly  
f rom the tes t  sets .  
 

 
 

Performance Report  Tab  
The Perfo rmance Report  Tab d isp lays the 
resu l t  o f  the per formance analys is  o f  the 
se lected ADS-B da ta f i le .  
 

 

Start  Performance Analysis But ton 
 
This  contro l  s tar ts  the per formance analys is  o f  
the se lected ADS-B data  f i le .  
 

 
 

Af ter  the Per formance Analys is  is  completed,  
the ADS-B raw data wi l l  automat ica l ly  be 
saved wi th  the same f i lename but  wi th  an 
extens ion of  ' . rep '  ( repor t ) .   The current  
Operat ion  and Ai rcraf t  Summary is  
concurrent ly  saved.   The  d isp layed 'ADS-B Fi le  
Loaded'  is  updated to  the new f i le  c reated.   
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6.6.3 Latency Tab 

The Latency Tab conta ins  the resu l t  o f  the 
la tency ca lcu la t ion f rom the se lected ADS-B 
and NMEA f i les .  

 
 

 

 
 
 

Fi l ter  Enable  

Fi l ter  Enable  enables or  d isables the f i l ter  for  
ins tantaneous la tency.   For  ‘ Ins tantaneous & 
Avg Latency ’  and ‘ Ins tan taneous Pos i t ion 
Error ’  ca lcu la t ions,  la tency greater  than  or  
equal  to  2 .0  seconds and ins tantaneous 
d is tance greater  than or  equal  to  1000 fee t  are 
f i l tered out .   For  ‘Pos i t ion Erro r  & Veloc i ty  @ 
Avg Latency ’  ca lcu la t ion ,  d is tance greate r  than 
1000 feet  and ve loc i ty  g reater  than  1000 knots  
are f i l tered  out .  
 

 

Latency (avg,  min,  max) 
The ca lcu la ted average,  min imum, and 
maximum la tency are d isp layed in  seconds.  
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Instantaneous & Avg Latency 
The Ins tantaneous & Avg Latency graph 
d isp lays the ins tantaneous la tency in  seconds 
as green and Average Latency in  seconds as 
red.   Check or  uncheck Ins tantaneous Latency 
or  Average Latency to  show or  h ide  the 
corresponding graph .   To zoom in ,  ho ld  the 
CTRL key and  le f t  mouse but ton and d rag the 
mouse to  create a zoom window.  To zoom out ,  
ho ld  the CTRL key and p ress the r ight  mouse 
but ton.   To rever t  to  the or ig ina l  graph,  se lect  
the ‘Redraw Graphs ’  but ton.  
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Posit ion Error & Veloc i ty @ Avg Latency 

The Pos i t ion Error  & Veloc i ty  @ Avg Latency 
graph d isp lays the pos i t i on error  in  feet  as  
green and ve loc i ty  a t  average la tency in  knots  
as red.   Check or  uncheck Dis tance Error  or  
Veloc i ty  to  show or  h ide the corresponding 
graph.   To zoom in ,  ho ld  the CTRL key and le f t  
mouse but ton and drag  the mouse to  create a 
zoom window.  To zoom out ,  ho ld  the CTRL 
key and press the r ight  mouse but ton.   To 
rever t  to  the or ig ina l  g raph,  se lec t  the ‘Redraw 
Graphs ’  but ton.  
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Instantaneous Posit ion Error  

The Ins tantaneous Pos i t ion Erro r  graph 
d isp lays the ins tantaneous pos i t ion error  in  the 
d i rec t ion of  t rave l  in  feet  as  green and 
ins tantaneous pos i t ion e rror  perpendicu lar  to  
the d i rec t ion of  t rave l  in  feet  as  red.   Check or  
uncheck Di rect ion of  Travel  or  Perpendicu lar  
to  Travel  to  show or  h ide the corresponding  
graph.   To zoom in ,  ho ld  the CTRL key and le f t  
mouse but ton and drag  the mouse to  create a 
zoom window.  To zoom out ,  ho ld  the CTRL 
key and press the r ight  mouse but ton.   To 
rever t  to  the or ig ina l  g raph,  se lec t  the ‘Redraw 
Graphs ’  but ton.  

 

 

 
 
 
Graph Control  

This  contro l  sets  the min imum Y-ax is  o f  the 
corresponding graph .  
 

 
Th is  contro l  sets  the maximum Y-ax is  o f  the 
corresponding graph .  
 

 

 
 

This  contro l  redraws the  graph so that  the 
min/max se lected takes ef fec t .  
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6.6.4 PERFORMING A STATIC TEST  
WITH THE IFR-6000 

 
Note:   I f  appl icab le,  set  the IFR-6000 

cable and/or  coupler  losses on 
the tes t  set  ‘SETUP-XPDR’  
page.   Refe r  to  the IFR-6000 
Operat ion  Manual .  

 

STEP PROCEDURE 

1.  Select  ‘Stat ic  Test ’  f rom the ‘Mode’  
menu.  

 
2.  At tach the Breakout  Box  to  the IFR-

6000.  
3 .  Connect  an RS-232  cable (ser ia l  thru 

DB9 F/F)  f rom the host  computer  to  the  
IFR-6000 RS-232 Breakout  Box.  

4 .  On the IFR-6000 tes t  set ,  connect  a  
coax cable to  the proper  RF Port .   
Connect  the o ther  end o f  the coax cable 
to  the UUT or  to  the  tes t  set  antenna i f  
tes t ing over- the-a i r .  

5 .  Ensure that  the UUT has  proper  GPS 
pos i t ion source.  

6 .  On the appl ica t ion,  nav igate to   
‘Data ’ -> ’Pos i t ion ’  tab and enter  the 
Pos i t ion Refe rence.   The Pos i t ion 
Reference is  typ ica l ly  the surveyed s i te  
pos i t ion.  
 

 
 

7.  I f  a  UAT test  wi l l  be per formed,  a lso 
enter  the ‘UAT Al t i tude Reference’ .  

 

 
 

8.  On the appl ica t ion,  nav igate to  the 
‘ Ins t rument ’  tab.   Ensure  that  the ‘Baud 
Rate ’  matches the conf igurat ion of  the 
tes t  set ;  re fe r  to  the tes t  set  operat ions 
manual .  

 

STEP PROCEDURE 

9.  On the appl ica t ion ‘RS-232 Port ’  menu,  
se lect  ‘Auto ’ .   Th is  wi l l  i n i t ia te  the 
appl icat ion to  search fo r  the ser ia l  por t  
that  the tes t  se t  is  connected to .  

10.  On the appl ica t ion ‘ Ins t rument  Por t ’  
menu,  se lect  the proper  RF Port  the tes t  
set  was connected to  f rom Step 4.  

11.  To s tar t  the  ADS-B Acqu is i t ion,  press 
the ‘Star t  ADS-B Acquis i t ion ’  but ton.  

 

 
 

12.  The appl icat ion wi l l  authent icate the tes t  
set  which may take up to  two minutes.   
The authent icat ion wi l l  not  be per fo rmed 
again as long as the app l icat ion is  le f t  
open.  

 
 

13.  Fo l low the user  prompts .  

 
 

 
 

14.  The acqui red data wi l l  be d isp layed on 
the data moni tor  panel .  
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STEP PROCEDURE 

15.  The saved f i le  o f  the  acqui red data wi l l  
be d isp layed.   The f i le  is  saved in  
subdi rectory :   s ta t ic_ log .  
 

 
 

16.  To analyze the acqui red data,  nav igate 
to  ‘Data ’  tab.   Select  the  ‘Run Analys is ’  
but ton.  

 
 

17.  The resul t  o f  the of  the data analys is  
are d isp layed in  the upper r ight  hand  
s ide of  the appl icat ion w indow as shown 
below.   Note tha t  in  th is  example,  the 
ADS-B system has passed both i ts   
AC 20-165 Ai rborne and Surface data 
analys is  tes ts .  

 

 
 

18.  I f  any of  the ‘User  Def ined’  or  UAT 
parameters  are p resent ,  compar ison of  
the data wi l l  be d isp layed on the 
‘Address/Cal l  S ign ’ ,  ‘Phys ica l ’ ,  
‘Pos i t ion ’ ,  and ‘Qual i ty ’  tabs.  

19.  Deta i ls  o f  spec i f ic  er rors  can be 
d isp layed us ing the ‘Disp lay Error  Log 
From Last  Analys is  Bu t ton ’ .   When 
act ivated,  the Error  Log popup shown 
below wi l l  be d isp layed to  the user  
which wi l l  p rov ide more deta i led 
in format ion to  the user  regard ing 
spec i f ic  tes t  fa i lures.  

 

 
 
 

STEP PROCEDURE 

 
 

20.  To per form a  UAT test ,  t ransfer  the RF 
coax cable to  the proper  antenna as 
requi red.  

21.  Press the ‘S tar t  UAT Acquis i t ion ’  but ton,  
and fo l low the user  prompts .  

 

 
 

22.  The resul t  o f  the of  the data analys is  
are d isp layed in  the upper r ight  hand  
s ide of  the appl icat ion w indow as shown 
below.   Note tha t  in  th is  example the 
UAT system has passed both i ts   
AC 20-165 Ai rborne and Surface data 
analys is  tes ts .  

 

 
 

23.  I f  any of  the ‘User  Def ined’  or  ADS-B 
parameters  are p resent ,  compar ison of  
the data wi l l  be d isp layed on the 
‘Address/Cal l  S ign ’ ,  ‘Phys ica l ’ ,  
‘Pos i t ion ’ ,  and ‘Qual i ty ’  tabs.  
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6.6.5 PERFORMING A STATIC TEST  
WITH THE IFR-6000 AND GPSG-1000 

 
Note:   I f  appl icab le,  set  the IFR-6000 

cable and /or  couple r  losses on 
the tes t  set  ‘SETUP-XPDR’  
page.  Refe r  to  the  IFR-6000 
Operat ion  Manual .  

 
Note:   I f  appl icab le,  set  the  

GPSG-1000 cable and/o r  
coupler  losses on the tes t  set  
‘SETUP’  page.   Refe r  to  the 
GPSG-1000 Operat ion Manual .  

 
 

STEP PROCEDURE 

1.  Select  ‘Stat ic  Test ’  f rom the ‘Mode’  
menu.  

 

 
 

2.  At tach the Breakout  Box  to  the IFR-
6000.  

3 .  Connect  an RS-232  cable (ser ia l  thru 
DB9 F/F)  f rom the host  computer  to  the  
IFR-6000 RS-232 Breakout  Box.  

4 .  Connect  the ADS-B In tegr i ty  cable to  the  
GPSG-1000 26-p in  D-type Aux i l iary  
connector . '  

5 .  Connect  the 9 -p in  D-type RS-232 
connector  o f  the ADS-B In tegr i ty  cable 
to  the host  computer  RS-232 por t .  

6 .  Connect  an Ethernet  cable f rom the host  
computer  to  the GPSG-1000 Etherne t  
por t .  

7 .  On the IFR-6000 tes t  set ,  connect  a  
coax cable to  the proper  RF Port .  
Connect  the o ther  end o f  the coax cable 
to  the UUT or  to  the  tes t  set  antenna i f  
tes t ing over- the-a i r .  

8 .  On the GPSG-1000 tes t  set ,  connect  a  
coax cable to  the proper  RF Port .   
Connect  the o ther  end o f  the coax cable 
to  the UUT GPS antenna .  

 

STEP PROCEDURE 

9.  On the appl ica t ion,  nav igate to  the 
‘ Ins t rument  tab ’ .  Ensure that  the IFR-6000 
‘Baud Rate ’  matches the  conf igurat ion of  
the tes t  set ;  re fer  to  the tes t  set  
operat ions manual .  

10.  On the appl ica t ion IFR-6000 ‘ Ins t rument  
Por t ’  menu,  se lect  the proper  RF Port  the 
tes t  set  was connected  to  f rom  
Step 7.  

11.  On the appl ica t ion GPSG-1000 ‘RS-232 
Port ’  menu,  se lect  ‘Auto ’ .  Th is  wi l l  in i t ia te  
the appl icat ion to  search for  the ser ia l  
por t  that  the tes t  set  is  connected to .   I f  
the ser ia l  por t  search is  successfu l ,  the 
appl icat ion wi l l  a lso at tempt  to  acqui re  the  
GPSG-1000 Ethernet  address.  

12.  On the appl ica t ion GPSG-1000 ‘ Ins t rument  
Por t ’  menu,  se lect  the proper  RF Port  the 
tes t  set  was connected  to .  

13.  On the appl ica t ion GPSG-1000 ‘Simulat ion 
Setup’  menu,  ente r  the appropr ia te  da ta 
for  the la t i tude,  longi tude,  a l t i tude,  t ime 
and date of  the  s imulat ion.  
 

 
 
14.  To s tar t  the  ADS-B Acqu is i t ion,  on the 

IFR-6000 ADS-B Data  Acquis i t ion menu 
press the ‘Sta r t  ADS-B Acquis i t ion ’  
but ton.  
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STEP PROCEDURE 

15.  The appl icat ion wi l l  authent icate the tes t  
sets  which may take up to  two minutes.   
The authent icat ion wi l l  not  be per fo rmed 
again as long as the app l icat ion is  le f t  
open.  

 

 
 

16.  A “Moni tor ing  for  GPS Fix…” popup wi l l  
appear and s tay in  th is  s ta te  unt i l  a  NIC 
va lue which passes AC 20-165 is  rece ived 
f rom the UUT.  Note  that  th is  may take 
severa l  minutes.  

 

 
 

17.  Fo l low the user  prompts .  
 

 
 

 
 

18.  The acqui red data wi l l  be d isp layed on the 
data moni tor  panel .  

 

 
 

STEP PROCEDURE 

19.  At  the end of  the acquis i t ion process,  the 
user  wi l l  be g iven  the op t ion of  s topping 
the s imulat ion on the GPSG-1000 or  
cont inu ing.   I f  addi t ional  acquis i t ions are 
to  be per fo rmed,  i t  is  suggested that  the 
GPSG-1000 s imulat ion be a l lowed to  
cont inue.  
 

 
 

20.  The saved f i le  o f  the  acqui red data wi l l  be 
d isp layed.   The f i le  is  saved in  
subdi rectory :   s ta t ic_ log .  

 

 
 

21.  To analyze the acqui red data,  nav igate to  
‘Data ’  tab.   Select  the ‘Run Analys is ’  
but ton.  

 
 

22.  The resul t  o f  the of  the data analys is  are 
d isp layed in  the upper r ight  hand s ide of  
the appl icat ion window as shown below.   
Note that  in  th is  example,  the ADS-B 
system has passed both i ts   
AC 20-165 Ai rborne and Surface data 
analys is  tes ts .  

 

 
 

23.  I f  any of  the ‘User  Def ined’  or  UAT 
parameters  are p resent ,  compar ison of  the 
data wi l l  be d isp layed  on the 
‘Address/Cal l  S ign ’ ,  ‘Phys ica l ’ ,  ‘Pos i t ion ’ ,  
and ‘Qual i ty ’  tabs.  
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STEP PROCEDURE 

24.  Deta i ls  o f  spec i f ic  er rors  can be d isp layed 
us ing the ‘Disp lay Error  Log From Last  
Analys is  But ton ’ .   When act ivated,  the 
Error  Log popup shown below wi l l  be 
d isp layed to  the user  wh ich wi l l  prov ide 
more deta i led in fo rmat ion to  the user  
regard ing spec i f ic  tes t  fa i lures.  

 

 
 

 
 
26.  To per form a  UAT test ,  t ransfer  the RF 

coax cable to  the proper  antenna as 
requi red.  

27.  Press the ‘S tar t  UAT Acquis i t ion ’  but ton,  
and fo l low the user  prompts .  

 

 

STEP PROCEDURE 

28.  The resul t  o f  the of  the data analys is  are 
d isp layed in  the upper r ight  hand s ide of  
the appl icat ion window as shown below.   
Note that  in  th is  example the UAT system 
has passed both i ts   
AC 20-165 Ai rborne and Surface data 
analys is  tes ts .  

 

 
 

29.  I f  any of  the ‘User  Def ined’  or  ADS-B 
parameters  are p resent ,  compar ison of  
the data wi l l  be d isp layed on the 
‘Address/Cal l  S ign ’ ,  ‘Phys ica l ’ ,  ‘Pos i t ion ’ ,  
and ‘Qual i ty ’  tabs.  
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6.6.6 PERFORMING A DYNAMIC TEST  
WITH THE IFR-6000 AND GPSG-1000 

 
Note:   I f  appl icab le,  set  the IFR-6000 

cable and/or  coupler  losses on 
the tes t  set  ‘SETUP-XPDR’  
page.   And on  the GPSG-1000,  
set  the cable and/o r  coupler  
losses on the tes t  set   
‘Setup ’ -> ’ I /O’  page.   Refer  to  
the corresponding Opera t ion 
Manual .   

 

STEP PROCEDURE 

1.  Select  ‘Dynamic  Test ’  f rom the ‘Mode’  
menu.  

 

 
 

2.  At tach the Breakout  Box  to  the IFR-
6000.  

3 .  Connect  an RS-232  cable (ser ia l  thru 
DB9 F/F)  f rom the host  computer  to  the  
IFR-6000 RS-232 Breakout  Box.  

4 .  Connect  the ADS-B In tegr i ty  cable to  the  
GPSG-1000 26-p in  D-type Aux i l iary  
connector .  

5 .  Connect  the 9 -p in  D-type RS-232 
connector  o f  the ADS-B In tegr i ty  cable 
to  the host  computer  RS-232 por t .  

6 .  Connect  an Ethernet  cable f rom the host  
computer  to  the GPSG-1000 Etherne t  
por t .  

7 .  Connect  the Tr igger  Out   9-p in  D-type 
connector  o f  the ADS-B In tegr i ty  cable 
to  the IFR-6000 Breakou t  Box AUX IN 
connector .  

8 .  On the IFR-6000 tes t  set ,  connect  a  
coax cable to  the proper  RF Port .   
Connect  the o ther  end o f  the coax cable 
to  the UUT or  to  the  tes t  set  antenna i f  
tes t ing over- the-a i r .  

9 .  On the GPSG-1000 tes t  set ,  connect  a  
coax cable to  the proper  RF Port .   
Connect  the o ther  end o f  the coax cable 
to  the UUT GPS antenna .  

10.  On the appl ica t ion,  nav igate to  the 
‘ Ins t rument  tab ’ .   Ensure  that  the IFR-
6000 ‘Baud Rate ’  matches the 
conf igurat ion of  the tes t  set ;  re fer  to  the 
tes t  set  operat ions manual .  

STEP PROCEDURE 

11.  On the appl ica t ion IFR-6000 ‘RS-232 
Port ’  menu,  se lect  ‘Auto ’ .   Th is  wi l l  
in i t ia te  the appl icat ion  to  search for  the 
ser ia l  por t  tha t  the tes t  set  is  
connected to .  

12.  On the appl ica t ion IFR-6000 
‘ Ins t rument  Por t ’  menu,  se lect  the 
proper  RF Port  the tes t  set  was 
connected to  on Step 8.  
 

13.  On the appl ica t ion GPSG-1000 ‘RS-232 
Port ’  menu,  se lect  ‘Auto ’ .   Th is  wi l l  
in i t ia te  the appl icat ion  to  search for  the 
ser ia l  and Ethernet  por ts  that  the tes t  
set  is  connected to .  

14.  On the appl ica t ion GPSG-1000 
‘ Ins t rument  Por t ’  menu,  se lec t  the 
proper  RF Port  the tes t  set  was 
connected to  f rom Step 9.  

15.  On the appl ica t ion Simulat ion Setup,  
set  the s tar t ing po in t  o f  the tes t  
scenar io  by enter ing the  Lat i tude and 
Longi tude.   Also enter  the Al t i tude and  
Bear ing of  the tes t  scenar io .  

16.  On the appl ica t ion ‘Delay Set t ing ’  tab,  
enter  the ‘Delay T ime’ .   Th is  de lay wi l l  
g ive the UUT GPS receiver  t ime to  
acqui re  sate l l i tes .  
 

Note:  I t  is  recommended to  have the 
‘Delay Set t ing ’  long enough so that  
 the nav igat ional  accuracy of  the  
 UUT is  compl iant  wi th  CPR 91.227 
 before the tes t  route begins.   Th is  
 wi l l  reduce the number of  potent ia l  
 er rors  on the repor t .   

17.  On the appl ica t ion ‘Test  Set t ing ’  tab,  
enter  the ‘Test  Dis tance’  and ‘Test  
Speed’  o f  the  tes t  scenar io ;  th is  wi l l  
c reate the tes t  route.  

18.  Select  the ‘S tar t  Data Acquis i t ion ’  
but ton to  s tar t  the tes t .  

 

 
 

19.  The appl icat ion wi l l  authent icate the 
tes t  sets  which may take  up to  three  
minutes.   The authent ica t ion wi l l  not  be 
per formed again as long  as the 
appl icat ion is  le f t  open.  
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STEP PROCEDURE 

20.  A user  in te rvent ion contro l  may appear 
to  adv ise the user  to  ensure that  the 
UUT is  set  to  Ai rborne.   The ‘Do not  
show th is  again ’  check box can be 
se lected to  keep the user  in tervent ion 
popup f rom appear ing again.   Note  that  
in  order  to  change the set t ing to  a l low 
the user  in terven t ion popup to  appear 
again,  the appl icat ion conf igurat ion 
( ‘ .c fg ’  ex tens ion)  f i l e  wi l l  need to  be 
ed i ted manual ly  by  a tex t  ed i tor .  
 

 
 

21.  Once the data acquis i t ion s tar ts ,  the 
ADS-B data  f rom the  UUT and the NMEA 
data f rom the GPSG-1000 are moni tored  
on the appl icat ion.  

 
 

 
22.  The data acquis i t ion can  be s topped 

manual ly  by  se lect ing the ‘Stop Data 
Acquis i t ion ’  but ton,  or  the appl icat ion 
wi l l  s top automat ica l ly  once the tes t  
scenar io  is  completed.  

23.  Af ter  the data acquis i t ion s tops,  the 
ADS-B and NMEA data a re automat ica l ly  
saved,  and the assoc ia ted f i les  are 
d isp layed.   The f i les  are  named wi th  the 
same date and t ime and are saved in  
subdi rectory :   dynamic_ log.  

 

STEP PROCEDURE 

24.  On the appl ica t ion,  nav igate to  the 
‘Report ’ -> ’Ai rcra f t  Summary ’  tab and f i l l  
out  the appropr ia te  ent r ies .  

25.  To generate a  per formance repor t ,  
se lec t  the ‘Star t  Per formance Analys is ’  
but ton.  

 
Note:  Only  the  ADS-B data is  needed to  

generate a per formance repor t ;  NMEA 
data is  not  used.  

26.  To v iew the per formance repor t ,  se lec t  
the ‘Per fo rmance Report ’  tab and 
nav igate through the page tabs.   I tems 
marked in  red wi th in  the  per formance 
repor t  ind icate a fa i lure  has occurred.  

27.  Addi t ional  data on the causes of  fa i lures 
wi th in  the per formance repor t  can be 
obta ined by se lect ing the ‘Disp lay Er ror  
Log From Last  Analys is ’  but ton which is  
located in  the lower r igh t  hand corner  o f  
the appl icat ion window.  
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STEP PROCEDURE 

28.  To evaluate la tency,  ADS-B and  NMEA 
data f i les  must  be se lected.  

 
Note:   A match ing pa i r  o f  ADS-B and  NMEA 

data must  be se lected to  ca lcu la te  
la tency;  typ ica l ly ,  the da ta and t ime 
wi th in  the f i le  names of  the se lected 
f i les  must  be the same.  

29.  On the appl ica t ion,  nav igate to  the 
‘Latency ’  tab and se lect  the ‘Star t  
Latency Analys is ’  but ton .  

 
30.  On the ‘ Ins tantaneous & Avg Latency ’  

tab,  the Ins tan taneous Latency 
represents  the la tency o f  each data 
po in t  when the ADS-B and NMEA data 
are evaluated.   The Average Latency is  
the average va lue of  the  Ins tantaneous 
Latency.  

 Ins tantaneous Latency ca lcu la t ion:   A 
t ime synchronized ADS-B and NMEA 
data is  saved dur ing data 
acquis i t ion.   For  a  g iven t ime there is  an 
ADS-B pos i t ion wi th  a  corresponding 
NMEA pos i t ion  where the ADS-B 
pos i t ion wi l l  be lagging because of  
la tency.   Th is  pos i t ion e rror  is  
ca lcu la ted v ia  the havers ine 
formula.   Veloc i ty  is  ca lcu la ted f rom 
current  pos i t ion versus the prev ious 
pos i t ion;  note that  there is  t ime 
assoc ia ted wi th  the a forement ioned 
pos i t ions which is  used to  ca lcu la te  
ve loc i ty .    Ins tantaneous  la tency is  then 
ca lcu la ted f rom the pos i t ion error  and 
the ve loc i ty .   

31.  On the ‘Pos i t ion Error  & Veloc i ty  @ Avg  
Latency ’ ,  the Pos i t ion  Er ror  and Veloc i ty  
are ca lcu la ted at  the Average Latency 
that  was p rev ious ly  der i ved.  

STEP PROCEDURE 

32.  On the ‘ Ins tantaneous Pos i t ion Erro r ’ ,  
Ins tantaneous erro rs  in  the ‘Di rec t ion o f  
Travel ’  and ‘Perpendicu lar  to  Travel ’  are 
d isp layed.  
Ins tantaneous Pos i t ion Error  
ca lcu la t ion:   T ime synchronized ADS-B 
and NMEA data is  saved  dur ing data 
acquis i t ion.   For  a  g iven t ime,  there is  
an ADS-B pos i t ion wi th  a  corresponding 
NMEA pos i t ion  where the ADS-B 
pos i t ion wi l l  be lagging because of  
la tency.   Th is  pos i t ion e rror  is  
ca lcu la ted v ia  the havers ine 
formula.   The pos i t i on er ror  has a 
‘Di rec t ion of  Travel ’  and  ‘Perpendicu lar  
to  Travel ’  component .  
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6.6.7 PERFORMING A DYNAMIC TEST  
WITH THE IFF-45TS AND GPSG-1000 

 
Note:   I f  appl icab le,  set  the GPSG-

1000 cable and/or  coupler  
losses on the tes t  set   
‘Setup ’ -> ’ I /O’  page.   Refer  to  
the corresponding Opera t ion 
Manual .   

 

STEP PROCEDURE 

1.  Select  ‘Dynamic  Test ’  f rom the ‘Mode’  
menu.  

 

 
 

2 .  Connect  an RS-232  cable (ser ia l  thru DB9 
M/F)  f rom the  host  computer  to  the  IFF-
45TS RS-232 Port .  

3 .  Connect  the ADS-B In tegr i ty  cable to  the  
GPSG-1000 26-p in  D-type Aux i l iary  
connector .  

4 .  Connect  the 9 -p in  D-type RS-232 
connector  o f  the ADS-B In tegr i ty  cable to  
the host  computer  RS-232 por t .  

5 .  Connect  an Ethernet  cable f rom the host  
computer  to  the GPSG-1000 Etherne t  por t .  

6 .  Connect  the Tr igger  Out  BNC connector  o f  
the ADS-B In tegr i ty  cable to  the IFF-45TS 
TRIGGER IN connector .  

7 .  On the IFF-45TS test  se t ,  connect  a  coax 
cable to  the proper  RF Port .   Connect  the 
other  end of  the coax cable to  the UUT or  
to  the tes t  set  antenna i f  tes t ing over- the-
a i r .  

8 .  On the GPSG-1000 tes t  set ,  connect  a  
coax cable to  the proper  RF Port .   Connect  
the other  end  of  the coax cable to  the UUT 
GPS antenna.  

9 .  On the appl ica t ion,  set  the IFF-45TS 
‘Cable Loss ’  i f  appl icab le.  

10.  On the appl ica t ion IFF-45TS ‘RS-232 Port ’  
menu,  se lect  ‘Auto ’ .   Th is  wi l l  in i t ia te  the 
appl icat ion to  search fo r  the ser ia l  por t  
that  the tes t  se t  is  connected to  and set  
the proper  baud rate .  

11. On the appl ica t ion IFF-45TS ‘ Ins t rument  
Por t ’  menu,  se lect  the proper  RF Port  the 
tes t  set  was connected  to  on Step 7 .
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12.  On the appl ica t ion GPSG-1000 ‘RS-232 
Port ’  menu,  se lect  ‘Auto ’ .   Th is  wi l l  in i t ia te  
the appl icat ion to  search for  the ser ia l  and 
Ethernet  por ts  that  the tes t  set  is  
connected to .  

13.  On the appl ica t ion GPSG-1000 ‘ Ins t rument  
Por t ’  menu,  se lect  the proper  RF Port  the 
tes t  set  was connected  to  f rom Step  8.  

14.  On the appl ica t ion Simulat ion Setup,  set  
the s tar t ing po in t  o f  the  tes t  scenar io  by 
enter ing the La t i tude and Longi tude.   Also 
enter  the Al t i tude and  Bear ing of  the  tes t  
scenar io .  

15.  On the appl ica t ion ‘Delay Set t ing ’  tab,  
enter  the ‘Delay T ime’ .   Th is  de lay wi l l  g ive 
the UUT GPS receiver  t ime to  acqui re  
sate l l i tes .  

Note:   I t  is  recommended to  have the 
‘Delay Set t ing ’  long enough so 
that  the nav igat ional  accuracy 
of  the UUT is  compl iant  wi th  
CPR 91.227 befo re the tes t  
route begins.   Th is  wi l l  reduce 
the number of  po tent ia l  errors  
on the repor t .  

16.  On the appl ica t ion ‘Test  Set t ing ’  tab,  enter  
the ‘Test  Dis tance’  and ‘Test  Speed’  o f  the 
tes t  scenar io ;  th is  wi l l  c reate the tes t  
route.  

17.  Select  the ‘S tar t  Data Acquis i t ion ’  but ton to  
s tar t  the tes t .  

 
 

18.  The appl icat ion wi l l  authent icate the tes t  
sets  which may take up to  three minutes.   
The authent icat ion wi l l  not  be per fo rmed 
again as long as the app l icat ion is  le f t  
open.  
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19.  A user  in te rvent ion contro l  may appear to  
adv ise the user  to  ensure that  the UUT is  
set  to  Ai rborne.  The  ‘Do not  show th is  
again ’  check box can be se lected to  keep 
the user  in terven t ion popup f rom appear ing  
again.  Note that  in  o rder  to  change the 
set t ing to  a l low the user  in tervent ion popup 
to  appear again,  the app l icat ion 
conf igurat ion ( ‘  .c fg ’  ex tens ion)  f i  le  wi l l  
need to  be ed i ted  manua l ly  by  a tex t  
ed i tor .  
 

 
 

20.  Once the data acquis i t ion s tar ts ,  the ADS-
B data f rom the UUT and the NMEA data 
f rom the GPSG-1000 are  moni tored on the  
appl icat ion.  

 
 

 
21.  The data acquis i t ion can  be s topped 

manual ly  by  se lect ing the ‘Stop Data 
Acquis i t ion ’  but ton,  or  the appl icat ion wi l l  
s top automat ica l ly  once the tes t  scenar io  is  
completed.  

STEP PROCEDURE 

22.  Af ter  the data acquis i t ion s tops,  the ADS-B 
and NMEA data are  automat ica l ly  saved,  
and the assoc ia ted f i les  are d isp layed.   
The f i les  are named wi th  the same date 
and t ime and are saved in  subdi rectory :   
dynamic_ log.  

 
 

23.  On the appl ica t ion,  nav igate to  the 
‘Report ’ -> ’Ai rcra f t  Summary ’  tab and f i l l  
out  the appropr ia te  ent r ies .  

24.  To generate a  compl iance repor t ,  se lec t  
the ‘Star t  Compl iance Analys is ’  but ton.  

 
Note:   Only  the ADS-B data is  needed 

to  generate a  compl iance repor t ;  
NMEA data is  not  used.  

25.  To v iew the compl iance repor t ,  se lec t  the 
‘Compl iance Report ’  tab and nav igate 
through the page tabs.   A red mark on  any 
of  the tab le  ind icates a fa i lure.  

26.  To inspect  for  causes of  fa i lure,  se lec t  the 
‘Disp lay Erro r  Log From Last  Analys is ’  
but ton.  
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27.  To evaluate la tency,  an ADS-B and NMEA 
data f i les  must  be se lected.  

 
 

Note:   A match ing pa i r  o f  ADS-B and 
NMEA data must  be se lected to  
ca lcu la te  la tency;  the da te and 
t ime of  the f i le  name must  be 
the same.  

28.  On the appl ica t ion,  nav igate to  the 
‘Latency ’  tab and se lect  the ‘Star t  Latency 
Analys is ’  but ton.  

 
 

29.  On the ‘ Ins tantaneous & Avg Latency ’  tab,  
the Ins tantaneous Latency represents  the 
la tency of  each data po in t  when the  ADS-B 
and NMEA data are  evaluated.   The 
Average Latency is  the  average va lue of  
the Ins tantaneous Latency.  

30. Ins tantaneous Latency ca lcu la t ion:   A t ime 
synchronized ADS-B and  NMEA da ta is  
saved dur ing data acquis i t ion.   For  a  g iven 
t ime,  there is  an ADS-B pos i t ion wi th  a  
corresponding NMEA pos i t ion where the 
ADS-B pos i t ion wi l l  be lagging because of  
la tency.   Th is  pos i t ion e rror  is  ca lcu la ted 
v ia  Havers ine formula .   Veloc i ty  is  
ca lcu la ted f rom curren t  pos i t ion versus the 
prev ious pos i t ion;  note that  there is  t ime 
assoc ia ted wi th  the a forement ioned 
pos i t ions which is  used to  ca lcu la te  
ve loc i ty .    Ins tantaneous  la tency is  then 
ca lcu la ted f rom the pos i t ion error  and the 
ve loc i ty .   

31.  On the ‘Pos i t ion Error  & Veloc i ty  @ Avg  
Latency ’ ,  the Pos i t ion  Er ror  and Veloc i ty  
are ca lcu la ted at  the Average Latency that  
was prev ious ly  der ived.  

STEP PROCEDURE 

32.  On the ‘ Ins tantaneous Pos i t ion Erro r ’ ,  
Ins tantaneous erro rs  in  the ‘Di rec t ion o f  
Travel ’  and ‘Perpendicu lar  to  Travel ’  are 
d isp layed.  
 

33. Ins tantaneous Pos i t ion Error  
ca lcu la t ion:   A t ime synchronized ADS-B 
and NMEA data is  saved  dur ing data 
acquis i t ion.   For  a  g iven t ime,  there is  an  
ADS-B pos i t ion wi th  a  corresponding NMEA 
pos i t ion where  the ADS-B pos i t ion wi l l  be 
lagging because of  la tency.   Th is  pos i t ion 
error  is  ca lcu la ted v ia  Havers ine 
formula.   The pos i t i on er ror  has a 
‘Di rec t ion of  Travel ’  and  ‘Perpendicu lar  to  
Travel ’  component .  
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