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TTR-2100 and TTR-4100 Traffic Alert and Collision Avoidance System (TCAS II) traffic computer

NextGen® traffic surveillance in a lighter, more capable system for air transport, rotary-wing, business and regional aircraft.
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ADVANTAGES OF INNOVATION: TTR-2100 and TTR-4100

The TTR-2100 and TTR-4100 are functional replacements for the TTR-920, TTR-921 and TTR-4000 digitally equipped systems
and use existing TCAS control panels, wiring and TRE-920 antennas.

The Collins Aerospace TTR-2100/4100 TCAS system consists of one transmitter receiver, two TRE-920 TCAS directional
antennas or (one TRE-920 TCAS Directional and one L-Band OMNI Antenna), a TTC-920 control panel (or controlled via RTU)
and a flight deck forward-field-of-view display to integrate the traffic display for the pilot

KEY FEATURES

. Simplified design with no manual tuning

. Maintains existing phase-based TRE-920 antennas

. ADS-B In provisioned

« TCAS 7.1 compliant

.  Certified by FAA TSO C119C, DO-185B, DO-178B, DO-254, DO-160F
.  Certified by EASA TSO C119C, ED-143, ED-12B, ED-80, ED-14F

. 30 target display capability

. 30-40 NMI maximum

. 5° RMS bearing accuracy, 10 peak

« Replacement for the TTR-920 and TTR-921
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Directional Antenna Installation

The TCAS Il system requires two antennas
One TRE-920 TCAS Il Directional Antenna

mounted on top of the fuselage

One Directional Antenna on the bottom of the

fuselage
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L-Band Omni Directional Antenna Installation

The TCAS Il system requires two antennas

One TRE-920 TCAS Il Directional Antenna

mounted on top of the fuselage. ~ ARTENA f,__\£ﬁ$;uu& B
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Service Information Letter

Description of Diagnostic tool ~ SIL TTR-2100/4100-18-1

Technical Publications # 523-0824882

Service Information Letter kwel]
- Collins
E23-0824882-101000

TTR-2100 TRAFFIC COLLISION AVOIDANCE SYSTEM (TCAS) TRANSMITTER/RECEIVER
ROCKWELL COLLINS PART NUMBER (RCPN) 822-2011-001/-002/-020:-021
TTR-4100 TCAS TRANSMITTERRECEIVER RCPN 822-3075-001

Service Information Letter TTR-2100/4100-18-1
REVISION NO. 1

orF 1T TOOL
TRANSMITTAL INFORMATION SUMMARY
Summary

This Is revision 1 of Senvice Intormation Letter (SIL) TTR-2100/4100-18-1 for the
TTR-Z100TTR-4100 TCAS Transmittor/Recoiver.

This revision updates SIL.

Black bars In the margins ndicate the changes.

Rieptace the initial release with this revision.
Service Information Letter Revision History

Service Information Letter Rockwell

mEVISION DATE OF RELEASE
- ay 14, 3010
Bovaen | dagut 79, 3018

Motiea
HFORUATION SUBJECT TO EXPORT LAWS

T Rl il s s (5 Bl . ol s et L s npint Amaratenbon, Fpliion JILARY, 15 CFF) Bt
TI0TTH Vs o ot i ey b iyt 10 Tt 50 o i Bt Enptt Amirstrabion Act
Enpern Classticancn, Humbsr b ths documast i TS0
DUt To S MPLEMENTAT) COnTROL ALL EXPORT DATA PROVIDED
W THIE PUBLICATION IS CURRENT AS OF THE LAST REVISION DUTE AND MaY BE SUBJECT T CHANGE BY POCKWELL
COLIS, THEREFURE, FLEASE BE ADVSED THAT 1ou ARE ENCOURAGED TO WLIDATE THE ACCURACY OF THE DA
PRICH T ANY FUTURE EXPORT ACTIVITY RELATING 70 THESE PUBLICAT

© 2018 Rockwell Coling, All ights resarved,
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A, Purpose

This SIL describes the TTR-2100/4100 Diagnostic Tool as well as provides Information o
help troubie-shoot system taults on the alrcraf.

B. Toaol Information

in Thn'l'l"ﬂ 2100/4100 faull data can be exiractod using 8 Windows® XP. 7,
0 Personal Computer (PG) and the TTR 210044100 Diagnostic Tool.
HCPN B31-0457-002. The PC connects to the TTR-2100/4100 Etharmat jacks under
the front panel accass door with oithar a straight or cross-over Ethamat cable. The PC
Ethames adapier must be configurad for Auto-Negotiation. A user guide s Included In
1 1001 8N AN Be SCCOER0T by clicking Help In the toobar,

(4] usexd for Il harve i BRI ol Anlennas,
Powevsr Il shouid b nated thal 1h 100l wis sighlly m Ihe botiam cabis callbetion
resalls a5 the unit Goes nol perlorm cabla calbration for omnl antennas. Omnl
Antanrias SPCU] hve & reSISANCS Measurement of less tan 1800 o on por 1
and high Impedanca (>188katens) Tor e olhar 1hres (3) bollom pors.

¥ The TTR-2100:100 Diagnostic Tool can be used for troubleshooting to extract laults
from provious Tght logs and to GXaming acthve Taults roal-tima.

C.  General Information
(1) The TTR-2100:100 and TTA-820/521/4000 units provide front paned Light Emitting
Dicde (LED)'s 1o indicate connection taults for tha top and botiom antennas. The uni
determines whathar an anlennd is propedy connecld by measuring the resisiors
found In each of the four ports of the antenna. If the antenna ports are connected
ormongously, of i 11rg Is an 0pan or shorted connection, e unit wil ight the red LED
Bof e COMesgending antanna.

(2] The unit also paronms & catia CANDRABON FOUling 10 CHMpensale 1or M VANOUS Cabie
lengihs of M@ four (4] anfenna ports. This rouling AS0 INCIUGES & chack 1o ensurs
that he Bladia Fraquoncy (BF) sigraal lvel is sulticient and Ihe phase miasuromint
accuracy i wilhin Ioierance. Cable CAIDATIon tauls catsed By th anlenna, CABIng.
or connectors will not light the front panal antonna LEDs. The TTR-2100/4100 doos
ricd incicalie an internal lallure by sofling Tralfic Collision Avoidance Syumm (TEAS)
Uit Faliure B 11 i Maintanance Label 350 on tha Tramc
Agvisory (TARA) Display Bus, or ight the front panel red TCAS tal lelrp Ior antenna
cable calibration taults. This is in contrast 1o the TTR-G20/821/4000 that doos light the
red TOAS tall lamp and sets BIL 11 % CAbla Callbeation ulls. This TTR-Z100E100
will show a fronl panel groen kamg during a self-los] cabie calibeation taure and will
Only AnFURCEA The Gullr in he Cockpt,

Mary 1418 TTR-2100/4100-18-1
1-Aug 2818 Page 2
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{3) The TTR-2100/4100 requires & highor qualty RF ink dus to ADS-B In and future
growah provisions foe passive surveliance. Tharstors, the TTA-2100/4100 may
produce a faull when nstalled with antenna systems Mhat have degraded, but were il
Tunctional with the TTH- the TTR-21004 L
a TTR-G20921/4000, the TTR- ?IDﬁﬁI‘Oﬂlﬂnwﬂc Toals Antenna Hoalth Display
A1 B usod 10 aXAMING M CAbe CHIGBON MUl 10 ensunt ey ave sulliclnt
mesgin, If they indicale 1o instatation i kuling or marginally passing, e aircrans
Aankanna, cabiing and connectons can ba repaired bafore the aircra Is retumed 1o
servica. This will halp reduce the Ikelihood of future Inarmittant faults. For alrcraft
without a malntenance system, this 100l can ako be used 10 download 1auk kogs from
proviaus BgH! 16gs 10 iderlity ha causa of a Tallura,

{4} For asdmonal froubleshooting assistance soe the TCAS Il Instalation Manual,
5730870642, 56100 5.3 Troubleshasting,

0. Ascommendation

(1) Fockwell Colling recommends wsing the Diagnostic Tool 10 reduce Mo Fault Found
ralos and prevent chironic alrcraft due 1o TCAS taults.

12} The TCAS Diagnostic Toal can be found on B Custamar Portal,
(s} Ina navigase to hisps:ipartal. com.
(B} Sign in to your account. I you do not have an account, ploase Rogister for an
account.

May 14118 TTR-21004100-18-1
1-Aug 20118 Page 3
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TTR-2100/4100 Diagnostic Tool Setup

Host Maintenance PC Setup

. Install the TTR-2100/4100 Diagnostic Tool,
¢ PN 831-9457-002.

. Configure the PC’s Network Interface Controller
(NIC) Internet Protocol Version 4 (TCP/IPv4)
settings for the following:

. IP Address: 192.168.111.200
*  Subnet Mask: 255.255.0.0
. Default Gateway: 192.168.1.1

TTRPASS/FAIL -

XPNDR -

* Collins Aerospace

. The Host PC should be connected to the TTR
via an Ethernet/RJ-45 cable located under the
front panel access door.

. The SyslO port (top jack) is used only to
download fault memory from the SyslO module.

. The Traffic port (middle jack) is used for real-
time fault monitoring

. Traffic module NVRAM download of fault data
and RA event logs, and Antenna Health Monitor
Tool.

o The TXRX (bottom port) is not used with this
tool.

© 2018 Collins Aerospace, a United Technologies company. All rights reserved.
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Host Maintenance PC Setup

=¥ Panel » Networkcand Intemel_b_Network Connections +

Je this network device Diagnose this connection Rename this connection View status of this connection Change settings of this connection

letwork Connection ;E Local Area Connection "! Network Connect Adapter "'! Wireless Network Connection .-t Wireless Network Connection 2
ed Unidentified network intranet.adsnet ,nﬂ Unidentified network Mot connected

evice (Personal Area . “f? Intel(R) Ethemnet Connection 1219-.. "'(5 Juniper Network Connect Virtual A tel(R) Dual Band Wiretess-AC 82. x f‘ﬂ Microsoft Virtual WiFi Miniport A..

twork Connection 3
ted
irtual WiFi Miniport A.

o Local Area Connection Status X 3. Select TCP/IPv4
Host PC setup % ‘Saiact Local Area = . 1 4. Verify and or change addresses
General | &
1. Select control panel Connection ¥ Local Area Conne berties sﬁr\
Connection Ir e
Networking | Sharing|
IPv4 Connectivity: No Internet access — 7
IPvE Connectivity: No network accese Connect using
Media State: Enableg ¥ intel{R) Ethemet tion1219-LM
Duration: 01:05:1 Ll
Speed: 100.0 Mbp Internet Protocol Version 4 (rcp\ perties (2 e
: This connectionuses the i Wingitems: | ————
| Detas. - General
¥ 1% Clientfor Microsoft] fworks
| 23,003 Packet Sched{ fr You can get IP settings assigned au lally if your network
£ EF”‘? and Printer Shan ig for Microsoff supports this capability. Otherwdse, d to ask your network
Activity | ¥ .. Internet P ol Vertlon 6 (TCR/P: administrator for the appropriate 1P s.
- ¥ - Intermet Protocol Verskon 4 (TCP/IPY
Sent — Q! ——  Received ¥l . Link-Layer Topology Discavery Ma 1 Obtain an IP address automatically’
@ ¥ .4 Link-Layer Topology Discovery Red) @) Use the following IP address:
Bpte: weas | 819625 § P address: 192 . 168 . 111 . 200
& = | | bostall. | Uninstall Subnet mask: 255.255. 0 . 0
“ Properties | | Sy Disable | | Diagnose
Deacripion Default gateway: 192.168. 1 . 1
4 Transmission Control Protocol/intemel Py
s | area network protocol that provides comd)
diverse interconnected networks. Obtain DNS server address automatically
@ Use the following DNS server addresses
l—- Preferred DNS server:
| = ||
L 2 Alternate DNS server:
it . —
|| Validate settings upen exit Advanced;.:
| ol |

H © 2018 Collins Aerospace, a United Technologies company. All rights reserved.
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Connecting to the TTR

Select the desired Target Module Type to connect to by
clicking on the radio button above the Connect button. Click
Connect to establish the TCP/IP connection.

» The connection status light to the left of the Connect button

will indicate the following:

® Red — Module Ethernet connection not detected.

Yellow — Module Ethernet connection detected.

Green — Module TCP/IP connection is currently
established.

* Real-time fault monitoring will begin automatically once a
connection to the Traffic module is established.

% Collins Aerospace
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File Tools Connection Help

HELP

The TTR-2100/4100 Diagnostic tool "Overview"
presentation and "User Guide" can be found in
the Diagnostic Tool "Help" tab.

Fault Monitor / RA Event Log [l

Fault & RA Event Log NVRAM Download
Convert Binary File ‘

[w] L | Connect

“ . . Traffic Fault & RA Event L
-  The “Overview Presentation” is to reffc Tault & WA Brentiog

provide an Avionics Technician a

TTR-2100/4 100 Diagnostic Tool User Guide

quick visual training presentation to o fles saved
supplement the “Diagnostic Tool ® Download Not Started
User Guide”. S
Unit Time: 0.0 @ Fault Monitor Disabled [/ Start Rl Ealiins
= It can be used for initial familiarity FaufffimeStamp _| FaultD | MonitarlD _ | Faufthame TCAS Il
and used as a reference during on- TTR-2100/4100 Diagnostic Tool
wing troubleshooting in conjunction User Guide

with the User Guide.

Collins Aerospace
e The “Diagnostic Tool User Guide” TTR-2100/4100

provides a detailed use of the tool Diagnosticdloo]
Overview

and contains Fault Monitor
Description Tables.

= H © 2018 Collins Aerospace, a United Technologies company. All rights reserved.
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Downloading Fault Logs and RA Events from NVRAM

Once the memory is downloaded, save the results either in a .csv or .bin file format.

File Tocls Connection Help

Fault Monitos / RA Event Log Il

Fault & RA Event Log NVRAM Download
Conwert Binary File Seatus

Traffic Fault & R Event Log
DATA" sent o the module

Stan Download

No files saved

o

Traffic Module
2 Download Staried

Fauls Monitor

Uit Thme: 284024

imeStamp FaultlD

* Collins Aerospace

Targ ule Type

Clear Entries: Ui Disconnect from Tratfic

12-11-2018 0L:25 PM : Command TURN ON ALL DATA'

¥ Start Clear Entries. Persistent

Mame FaultPartition  FauliTest

ool Connection  Help

* Libraries ¥

Eandt Monitor / 4 Bvent Log T

14 Event Lo MVRAM Dawninar

Target Modsle Type

= + Stas e————in
it Libraries LA R ° L Disconaect from Trafic
M Desirop S——
11 2018 15 25 sd.oow
Libraries Colfins e e
Coiling o 12-11-2018 011:35 P : Dowrioad coeplsted
Documents —
< Documents
Fautt Moniton

Uit Time: 304774

= 30477 \.Mn:rv:—‘.\hlm ¥ Start Clear Entives | 7] Pevsstent
) Music
J ¥ FauitTimeStamn  Fauitlly \ \qu: FaulthNama FaultFarition  Faulttest

Pictures \

Fibe name:  TRAFFIC_Nwram_ 81325 44

Save as type: |Faults CSV Files (*.cv)

= Hide Folders

© 2018 Collins Aerospace, a United Technologies company. All rights reserved. 12
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Troubleshooting Units using NVRAM Fault Records

e Traffic fault memory is organized by power
cycles. Traffic NVRAM will provide more
history of past faults, as well as additional
diagnostic data that can help when
analyzing failures.

. Detailed info can be found in the Diagnostic
Tool Guide found in the SW tool “Help” tab.

% Collins Aerospace

1 [Foutt

Mode 5 Tramponder 81 Bus Activity Monitor
Maode § Tramponder B2 fus Acthity Monitor

5 Radio Altitude E1 Activity Monitor

Radio Altitude 51 Activity Manitor

Radio Altitude #1 Activity Monitor

11 Mode § Transpondes #1 Bus Activity Monitos
17 Mode 5 Transponder B2 Bus Activity Monitcr

14 Mode 5 Transponder §1 Bus Activity Monitor
15 Mode § Transponder B2 Bus Acthaty Manites

17 Mode 5 Transponder B2 s Activity Manitcs

ICycle

Temp
33 40C
33 40C

105 44

106 30C

107 380

125 S4C
125 S4C

152 35C
152 35¢

Count  Linit Time AirGed
1 44 mR
1 44 MR
11603 S48E3 MR
HI655 168 AR

135186 1702 MR

1 18778 GND
1 18778 GNOD

n 677 A
n 677 MR
Fil 1559 GND

© 2018 Collins Aerospace, a United Technologies company. All rights reserved.

Collins Aerospace Proprietary. This document contains no export controlled technical data.

Altitude  Addeess  Date

0 000000
@ DO0000

1124 AAZATE
2880 ARIATF
2906 AAZATE

0 DOD00O
0 000000

0 000000
0 000000
0 000000

Value0  Valvel Value?  Valued

V0000000 DOOOCO00 DOD0O0OD HOGNO0G
BOO00000 HHOO00H0 HONOO00H HOBHON0
FFFFFFFD FFFFFEFL FFEFFFF2 FREFFFFS
00000000 DO000001 FFFFFFFY  FIFFFFFY

Q0000000 DO0O0D0] FFFFFFFZ  FFFFFFF3
oo 0000000 00000C00 (0000000
00000000 DOOO0000 DONOO000 HOO00000

00000000 DOOOCO00 DOD0O00N HOCOOO0
00000000 DOOO0000 DODOO0GN HOBONO0D

0000000 DO0OC000 DODDO0OD HOCONO0D

Troubleshooting

RadAlt=16, 38441, S5M=NO
Label 164 Missing.

Label 164 Missing.
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Troubleshooting Units using NVRAM Fault Records

e SyslO fault memory is logged based on flight legs,

*  SyslO NVRAM should be examined first to get an
idea of faults that have occurred recently and how
many hours the unit has been operating since last
being serviced.

*  The SyslO NVRAM structure is different between the
-X0X and the —X2X unit statues.

. Detailed info can be found in the Diagnostic Tool
Guide found in the SW tool “Help” tab.

= H © 2018 Collins Aerospace, a United Technologies company. All rights reserved.
*- Collins Aerospace P gies company. All ig "

Collins Aerospace Proprietary. This document contains no export controlled technical data.



Example of Sys IO Faults

BH S & - SYSIO_MNvram_12_11 2018 _14 17_50 - Excel
HOME = INSERT ~PAGELAYOUT FORMULAS DATA REVIEW VIEW  ACROBAT
3 o (] [mm) 1=
3 Cut Calibri 1 A T=EsE $- 7 Wrap Text General - Normal Bad Good | (:,_l = ]
" Copy - Conditional " Insert Delete F -
Paste - - Ay === e=3= EH - - O 0 00 onditional Neutral Calculation m; nsert Delete Format
¥ Format Painter BIU — D-A- === == Merge & Center $-% 2 W Formatting - N . . . & Clear~
Clipboard ] Font 7 Alignment 5] Mumber n Styles Cells
E15 - I Example of Sys|O NVRM file
A B C D E F G H I J K L
Report Name Fault ID Monitor ID Fault Name Intermittence Flight Phase Fault State  Flight Date Time of First Time of Last  Aircraft Fault Dependent Data
1 Count Occurrence Occurrence 1D
2 Leg[11] SyslO Reports - 0 400 403 Maintenance Bus Activity Monitor 2 UNKNOWN  ACTIVE UNKNOWN UNKNOWN UNKNOWN 0x0000000000000000
3 Leg[11] Gnd Selftest- 6 20 F nce Bus Activity Monitor UNKNOWN UNKNOWN UNKNOWN UNKNOWN
4 |Leg[12] SyslO Reports - 0 400 403 Maintenanc ity Moss N UNKNOWN UNKNOWN 0x0000000000000000
5 Leg[13] SyslO Reports - 0 400 403 Maintenance Bus Activi See Diag user guide for fault table/description N UNKNOWN UNKNOWN 0x0000000000000000
6 |Leg[14] SyslO Reports - 0 400 403 Maintenance Bus Activity N  UNKNOWN UNKNOWN 0x0000000000000000
7 Leg[14] Gnd Selftest - 6 20 Maintenance Bus Activity Monitor UNKNOWN UNKNOWN UNKNOWN UNKNOWN
& Leg[14] Gnd Normal - 7 20 Maintenance Bus Activity Monitor UNKNOWN UNKNOWN UNKNOWN UNKNOWN

* Collins Aerospace
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Recording Data for Engineering Evaluation

*  While connected to Traffic, engineering data can be
recorded
*  Select File
. Record Data
e Select a location to save the binary file
. It will start a new file with a similar name every
100MB
e The file can be closed by selecting File->Quit
Recording

% Collins Aerospace

File | Tools Connection Help

Service Center

Record Data

Target Module Type : ©) Traffic SyslO
Exit ~ ) Status

Clear Entries @ Disconnect from Traffic

12-11-2018 01:33 PM : Command 'TURN ON ALL DATA'
sent to Traffic Module

Y

Traffic Fault & RA Event Log

| Start Download

No files saved

Record Data for
Engineering 12-11-2018 01:34 PM : Download completed.

@ Download completed

Fault Monitor

Unit Time: 3610.24 @ Fault Monitor Enabled Start Clear Entries | [ | Persistent
FaultTimeStamp  FaultlD MonitorID FaultName FaultPartition ~ FaultTest

© 2018 Collins Aerospace, a United Technologies company. All rights reserved. 16
Collins Aerospace Proprietary. This document contains no export controlled technical data.




Antenna Health Monitor Tool

Graphically displays information about the antenna resistance
measurements for each port of the top and bottom antennas.
Consolidates cable calibration results for signal and phase
measurements into two indicators for each antenna.
Indicators are broken up into three sections (red, yellow, and
green) to show the health of the antenna installation.

% Collins Aerospace

Tools | Connection Help

Antenna Health Monitor

Fau
Mass Binary Conversion

Fau .
E Module Network Settings

Target Module Type : @ Traffic SysIO

) Status

Clear Entries ®

Tr: oy

‘ Start Download

No files saved

@ Download Not Started

Fault Monitor

Unit Time: 7893.74

@ Fault Monitor Enable:

12-11-2018 02:47 PM : Command ‘'TURN ON ALL DATA'
sent to Traffic Module

12-11-2018 02:47 PM : Connected to Traffic Module.

Clear Entries | [ | Persistent

Disconnect from Traffic

FaultTimeStamp ~ FaultlD

FaultTest

o), \

MonitorlD FaultPartition
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Antenna Health Monitor:

~Pg. 18 of user guide:

~Connect cable to "Traffic" ("TRFC") on front of TTR
~Select "Traffic" button

~Select "Connect"”

~Select "Tools"

~Select "Antenna Health Monitor "
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Antenna Resistor Indicators

. Green — Antenna resistor measurement results are within T e L
+10% of the optimal value for that port. Antenna Connection Monitors
*  Yellow — The results are between 10 — 30% of the optimal TopPort 1 Bottom Port 1
5.61K ohms 0.01K ohms
value. | —— 0 [N
* Red - The results are greater than 30% away from the i 1501 o R © oPEN
optimal value and are failing the monitor. p—— ' pr— '
«  While measurements that fall in the yellow region are still fepcens 210 onms =0 oPEn
passing, they may indicate that the port signal path has s oo o
. . op Pol ottom Po
degraded. (loose, moisture contaminated,etc) —_—— Je2:15 ohms —_— JopeN
. If cable calibration faults are also present, these ports , : - - -
. . . Cable Calibration Status op Antenna Cable Calibration Bottom Antenna Cable Calibration
should be inspected first, as they could be the main Not Executing - Control Panel
contributor to the failure. Top Calibration Resul
*  Antenna connectors are color-coded as follows: PASS - B
J1 - Yellow, J2 — Black, J3 — Blue, J4 — Red. oo Catgtion et g 2 g
Antenna Configuration & £
Omni-Directional
Color Code
Green: Optimal

Collins Aerospace Proprietary. This document contains no export controlled technical data.
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Antenna Health Monitor

The “Antenna Health Monitor” provides a display of the instantaneous
status and results of the “Cable Calibration Monitor”.

When evaluating an installation for antenna health, a self-test should first
be executed. Then the unit should be allowed to run in active mode while
monitoring the antenna health monitor display for 10 minutes to ensure
the monitor has produced no faults.

The “Cable Calibration Status” box indicates whether the cable calibration
background routine is executing. The cable calibration routine will stop
executing if the unit is in standby, either due to a fault or as selected on
the control panel.

The calibration indicators will be greyed/dimmed out if cable calibration is
not running.

The “Top/Bottom Cable Calibration” result boxes will indicate whether the
current cycle’s measurement for the antenna is passing, marginally
passing, or failing due to being over the tolerance limits.

The Antenna Configuration box will indicate the type of bottom antenna
connected; either directional or omni. Cable calibration is not performed
on an omni antenna; therefore, the bottom antenna calibration indicators
will be greyed/dimmed out.

If there is no connection to the unit, the Antenna Health Monitor window
will grey out to indicate it is no longer receiving fresh data.

% Collins Aerospace

Antenna Connection Monitors

Top Port1 Bottom Port 1
5.61K ohms 0.00K ohms
Top Port 2 Bottom Port 2
15.01K ohms OPEN
Top Port 3 Bottom Port 3
33.10K chms OPEN
Top Port 4 Bottom Port 4

82.15K ohms OPEN
'

Cable Calibration Status Top Antenna Cable Calibration Bottom Antenna

Executing

%‘

Top Calibration Result
PASS

self test initiated
Bottom Calibration Result
N/A

Phase Accuracy

Antenna Configuration

Omni-Directional

Color Code

Green: Cptimal

Yellow: Marginal, but passing.

Red: Fail. Inspect cables & antenna.

© 2018 Collins Aerospace, a United Technologies company. All rights reserved.
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Phase Accuracy Indicator

e Green — These are optimal measurement results that are close to the expected result.
It is normal for the indicator to move around this area as the cable calibration routine
executes.

e Yellow — These are marginal measurements results. The connectors and cabling
should be examined for degradation if results routinely fall in this area to ensure
sufficient margin in all conditions.

. Red — This indicates phase measurement results that are far outside the expected
result. These measurements are discarded and the fault debounce counter is
incremented. If the measurements consistently fall in this area, a fault will be declared.
Occasionally, measurements will fall into this area due to interference. If
measurements frequently enter this area, the cables, connectors, and the antenna
should be inspected for degradation. If the phase accuracy is low, but the signal level is
consistently high, this may indicate the TCAS needs to be serviced.

Top Antenna Cable Calibration

Phase Accuracy
Signal Level

% co“i ns ne'ospace © 2018 Collins Aerospace, a United Technologies company. All rights reserved.
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Signal Level Indicator

e Green — This represents optimal measurements for the 1030MHz and
1090MHz test pulse signal strength. Signal levels in the green ensure that the
phase measurements can be acquired without excessive interference from
outside sources. Top Antenna Cable Calibration

. Yellow — This indicates the measurement result is marginal, but still useful.
This lower signal level may result in larger phase measurement errors.
Investigation into what is causing an attenuated signal may be necessary to
ensure sufficient margin in all conditions.

. Red - This indicates the signal level is too low. These measurements are
discarded and the fault debounce counter is incremented. If the
measurements consistently fall in this area, a fault will be declared. Cables,
connectors, and the antenna should be inspected for degradation.

Phase Accuracy
Signal Level

= H © 2018 Collins Aerospace, a United Technologies company. All rights reserved.
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Example of a faulty cable connection

e The lower L-Band Omni Directional Antenna connector
was removed, resulting in the Bottom Port #1 changing
from 0.0k ohms to being pegged high at 234.67 k ohms.

AMEARS Connection Maraoe

Top Post 1

56K obms
[——
[ T
| Top Post

8215 ok
[

Cabie Casbration Status
Bt Executing - Systeen Fadure

Bottam Pot 1

Iy TN
ﬂ ST

Bottom Port 2

ﬁ
53 27K ohms
————

38,2 7K ghems.

32.556 chms

Teg Calibration Resun
PASE

Bertto Calibiation Redutt
LY

Antenra Configuration x : :

Codes Code

Geeen: Optimal

Vellow: Marginal, but passing.

Feed:; Fail, Inspect cables & anfenna

* Collins Aerospace

ZON W
S& 27K obm:
[ EE

e Fault Monitor displayed current faults.

Fault Monitoe / BA Event Log Il
Fanat & RA Evertt Log NVRAM Do
| ot Binary ke |

Traffic Fault & RA Event Log

Taeget Module Type : 8 Tratle O SyilD

® | Disconmect from Trafic

06-13-2018 08:55 PM : Command TURN ON ALL DATA"
seril 5o Traffic Medule

A Seatis
| Clear Entries

06-13-2018 D&:55 PM : Comnected 10 Traffic Modube,

® Download Not Started

Fanilt Monitor

Tire 4 . & | B 2

Uit Tirme: Z528.7 @ g Monitor Enabled [+ Seamt Clear Entims | Persigtent
FauliTimwStamp  FauiD Moniofld  FaufiName FaultPartivon  FauliTest
2578.74341 | 2001 | 2002 | Bomom antenna Conmectoe Mo [ ID5M | |

252874341 |00z |2130 | Bettm Forward Arsenns Monito | TR I |

S EUEG CUe ICTOSP GOTCG T CUTvIvY! vv...,,;..,.?nrm'freserved.
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CRJ A/C Configuration: Example

e  Upper Antenna, Directional

e Lower Antenna is an L-Band Omni Directional and as such “Bottom Ports 2,3,4” and “Signal Level CAL” are not used.

2.

Antenna Connaction Manitoe
Top Port 1

e —

Top Port ;
- 14.56H ohms

T
B
FL
i —
T
o

Cable Cabbration Stans
Mot Executing - Conbaol Panel E

Top Calibration Resul
PASS

Baoitcem Calibrabon Hesull
LT

‘Antenna Configurabon
Omini-Directional

Color Code

Gieerc Optmal

iedkorw: Manginal. but passing.
Redt: Fail. Inspect cabbet & srterna,

* Collins Aerospace

% = T

st Time: 146474 W Fout Monitor Ensbbed [ Stare oo | Clear Entees | [T Pessistent

| FauhTesgStamp  Fauhily MorateelD Fararha=e FaultPamtiion  FadtTest

06-13- 2018 (iS5 P Command TURN OM ALL DATA -
sent to Traffic Module

06-13-2018 (855 P ; Connected 1o Trafc Module,
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Eight LED indicators on the front panel of the TTR

4
e The LEDs show the result of the most recent power-up
self-test.
. The indicators also show self-test results when the front
panel TEST push-button is pushed and held down for
more than three seconds. ]
HRESS THE TR P10
. [5YSI0)
e e ot | £
(TRFC) |NTERF&CE
INDEX INDICATOR INDICATOR ™ CORECTERS
P02
NO (CONTROL) COLCR DESCRIFTION (TRx)
1 TTR PASS/ GREEN / RED | Lights grean to indicate TTH self-tast was succassful. -
FAIL Lights red to indicate an internal TTR wunit failure. 5
2 XPNDR RED Lights to indicate transponder or data link interface failure. —
- - - — e
3 UPPER ANT RED Lights to indicate upper TCAS antenna failure. —_—
4 LOWER ANT RED Lights to indicate lower TCAS antanna failure. 11 !
5 RAD ALT RED Lights to indicate absence of radio altimeter data. "'. \\ h
[:] HDMNG RED Lights to indicate absence of heading data. I.I Y\
7 TEST (push Starts self-test when pushed. = — I'-.I .‘\ =
button switch) ﬂ @ '.'| \_\ ﬁ
8 R/A RED Lights to indicate failure of RA indicator. - I". \.\ -
1
'] TIA RED Lights to indicate failure of TA indicator. Y \
\
Front Panel Controls and Indicators o

* Collins Aerospace
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LED Fault Indicator General Information

Reference page 2 of SIL TTR-2100/4100-18-1

The TTR-2100/4100 units provide front panel Light Emitting Diode (LED)’s to indicate connection faults for the top and
bottom antennas. The unit determines whether an antenna is properly connected by measuring the resistors found in each
of the four ports of the antenna. If the antenna ports are connected erroneously, or if there is an open or shorted
connection, the unit will light the red LED for the corresponding antenna.

*  The unit also performs a cable calibration routine to compensate for the various cable lengths of the four (4) antenna ports.
This routine also includes a check to ensure that the Radio Frequency (RF) signal level is sufficient and the phase
measurement accuracy is within tolerance. Cable calibration faults caused by the antenna, cabling,or connectors will not
light the front panel antenna LEDs. The TTR-2100/4100 does not indicate an internal failure by setting Traffic Collision
Avoidance System (TCAS) Unit Failure Bit 11 in Maintenance Label 350 on the Traffic Advisory/Resolution Advisory
(TA/RA) Display Bus, or light the front panel red TCAS fail lamp for antenna cable calibration faults. This is in contrast to
the TTR-920/921/4000 that does light the red TCAS fail lamp and sets Bit 11 for cable calibration faults. The TTR-
2100/4100 will show a front panel green lamp during a self-test cable calibration failure and will only annunciate the failure
in the cockpit.

* c““ins ﬁertlspal:l! © 2018 Collins Aerospace, a United Technologies company. All rights reserved. 25
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