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EFTS SUPPORT OVERVIEW

Developed Project Support Devices/Systems

Active on EFTS Program since 2000
Roles:

- Primary Supporting Technical Lead in the Development of
the EFTS

- Co-ordination with all Organizations (USAF, Army, Navy,
NASA, NSA, Academia)

- Development of Waveform and Prototyping by Cincinnati
Electronics (Now L3-CE)

- Managed Alternates to UHF approach (i.e. CDMA)

- Supported NASA STARS Project

- Development and Prototyping

- Reports and Presentation on Activities

- Documentation of Standards
Primary Responsibility for All Major EFTS Documents on
EFTS Program [2000-2006]

- Study Approach and Initial Design

- Request for Program Resources

—  EFTSIRD

- All Specs for RFQs (EFTS FTR, EFTS TDU, EFTS Encoder,
EFTR Monitor)

- AMRAAM Testing

- EFTS CONOPS
Supported other EFTS Documents and Activities not of
primary responsibility

- EFTS Key Management

- RCC Specifications (RCC 319, 313 re-writes)

Supported and Witnessed EFTS CTEIP Development As
Government Representative

- EFTS FTR, EFTS Encoder, EFTS TDU, EFTS Monitor

20 May 2011

EFTS BOSS

EFTS Configuration ICD Tool

EFTS Command Controller for Encoder Validation
FTR CONFIGURATION TOOL (EFTS CCSI)

Support For AMRAAM Demonstration of EFTS

Supported Conception and Goals Development

Build Interface between Encoder and Range Interface (CC-AMRAAM)
Implementation and Use of System at Eglin AFB and Tyndall AFB
Operated Devices During Testing and Managed other Operating Devices
Supported Development of AMRAAM Report

Developed Initial EFTS Capability for NASA Dryden

Updated EFTS Command Controller to Operational Component
Build Windows Based Software for Operators

. Command Controller

. Monitor Software
DTMF Command Panel System

Support For NASA Dryden on ACDS (still active WV development)

Developed Specification for NASA Dryden, Edwards AFB
Supporting Project Reviews and Development

Developed Manual Testing Support Hardware

EFTS Test Case

EFTS Manual Test Jig
FATS and FATS 2 Software
Support Updated to 313

Developed EFTS Devices in Support of NASA’s Mission Needs

EFTS PODs (Key POD, Frequency POD, Mission POD, Status POD)
EFTS Parameter Management Tool
EFTS Integrated Command Modulator

Currently Developing Automated EFTS FTR Test Set

2 FTRs
Labview 2



EFTS Automated FTR Test Set

Automated Recertification of EFTS FTRs T ———
* 2FTRS Automated FTR Testing

* NI Labview based software Delivery: Q3/4 2011

* NI PXI Components Current Under Development

*,3iemperatures
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Complete Standalone EFTS Exciter

Houses EFTS TDU

Exciter (Frequency 420-450
MHz)

Nominal -10 to 0 dBm output
Change EFTS Parameters
Mission Lock Feature
Command Button for All EFTS
Commands

Other Modes facilitate FTR
Testing (Carrier Only, Frame Sync
Only, Bit Sync Only, Invalid
Command)

Developed to Support NASA
Dryden Program Pre-Flight Testing
Delivery: March 2011 (in use)




EFTS Parameter I\/Ianagement Tool

MANGEMENT

OF ALL
MISSION

PARAMETERS
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MANUAL CONFIGURATION OF EFTS FTR

Manage EFTS Parameters
Allows single EFTS Parameter
Management System

* Saves to XML based Text file

* Integrates with FTR via Serial

Port

* Integrates with EFTS FTR Mission

POD via Serial POD (Mission POD
holds 10 Missions)

Developed to Manage and
Support All EFTS Parameters in a
Centralized EFTS Environment
Delivery: 2010-11

Current Operating Capability




EFTS PODS

EFTS FTR Key POD 701004 :>

eFacilitates FTR Key Management without disturbing or
viewing any other FTR Configuration Parameters
eProvides Power to FTRs for loading of keys and key
management.

oVIEW FTR KEY IDENTIFIER

«ZEROIZED FTR KEYS

POWER POD

oFeaturs 1 ‘
EFTS FTR Frequency POD P/N Z01009 ‘
eProvides FTR Frequency Configuration without disturbing FTR 2y USB-232
or viewing any other FTR Configuration Parameters WALLPLUG CONVERTER
eView and change FTR Frequency - For Official Use Only ‘

BOURE TECHHOLOGES, I

FLORDA, UBA

FREQ (CAGE Sh0M0)
ACCEPTED

EFTS FTR Mission POD P/N Z01022: :>

eUsed with EFTS Parameter Management Tool to
Store and Download up to 10 different FTR Missions
(32 Configuration each Mission)

eDownload any of 10 Missions

eView all FTR Parameters in real time

Developed to support various
compartmentalized capabilities at
NASA Dryden

Delivery: 2010-11

Current Operating Capability at
<: EFTS FTR Status POD P/N Z01028: NASA Dryden

eAllows Viewing of All FTR parameters in real Time.
eNo ability to change FTR parameters.

20 May 2011 6



EFTS FTR TEST CASE (EFTC)

EFTS FTR DATA INTERFACE CONNECTOR BREAKOUT
Interconnection with the Enhanced Flight Termination
System (EFTS) Flight Termination Receiver (FTR)

STANDALONE SOLUTION

This portable test set provides power, configuration and
status of all EFTS FTR signals: Discrete, Control and
Status Interface (CSI), User Defined Port Interface, and
Message Error Rate Testing. Integrated Volt meter
allows validation of all signals

THREE POWER SOURCES

EFTC and FTR are powered from one of three sources:
1) 4 AA Lithium Photo Batteries

2) Provided AC/DC wall plug

3) RED/BLACK Banana plugs (22-36V)

-

TR

soume TESICLOTES "

Developed to allow manual and portable
testing of EFTS FTRs

Delivery: 2008-Present

Current Operating Capability at NASA Dryden

20 May 2011



MANUAL TEST BREAKOUT

EFTS FTR DATA INTERFACE CONNECTOR BREAKOUT
Each Signal to Banana Jack and O-Scope clip

Each Signal can have 10K termination switched in or
disconnected with LEDs

Command Signals have LED indications
* Check

* Monitor

* Optional

* Arm

* Terminate (x2)

* Pulsed Command Valid

* Failsafe

Developed to facilitate manual
testing of EFTS FTRs in Lab
Environment

Delivery: 2010

Current Operating Capability at
NASA Dryden

20 May 2011 8



FATS SOFTWARE

‘o) EFTS FATS ‘Ci\Program Files\EFTS_FATS\EFTS FTR STEP LOGIC TABLE txt

l=lE] s ]

Unced

il File View Help
N s ot vl s i if;rlr';t' e PORT|”| COM1
i NU-UI vIONIO “ptonal AN erminate UINLA U | & ecimal but Cm
Checl © All Hex RATE [-] 115200
l T aet CC Clear ES Enable ES Disable WIRELESS Wi 55 | © Only Counter Decimal Connect |
SRS i I~ Immediate Mode -1 -1
s EE—— N = Qand Navr Cfram ~rr 1097

IARM 0x31 ;I | 44815 | 01 (ol About EFTS FATS C=12 HECK e uhisain e ak l BN aiyes |

Step | Command I Range ID I Transmit ID Copyright 2004-2010, Bourne Technologies, Inc. Check | Active Command Outputs | 5 ‘
1 No-Op-0E 00001 01 bt Off v F
2 Monitor-23 00001 01 Off V, M

3 No-Op-0E 00001 01 s s Off v

4 Optional-2D 00001 01 = Off V,0

5 No-Op-0E 00001 01 Off V,0

6 Cmd Unlatch-00 00001 01 — Off Vv, 3
Time  |EBvent =

11/24/2010 12:46:56.559 Started Application

Works with L3 CE Encoder to Develop 64 bit EFTS Waveform Developed to facilitate manual

Windows 7 based application testing of EFTS FTRs in Lab

Uses Serial Port Environment

Allows sending all EFTS Commands Delivery: 2010

Allows simple testing of all EFTS “Logic Step Table” Current Operating Capability at

NASA Dryden

20 May 2011 9



FATS 2 SOFTWARE

B EFTS FATS2- SSTO Test Application

log Hep
Center Frequency !4_250 MHz _Au_t9fll|_| Sweep Bands MHz Samples # Sove ToFile ot End of Script
Stepincrement | 20 kHz Band1® | 10.000 to | 424725 020737 ' ‘mestiseAnomsies
Step Dwell Time | 100 ms  Band2 @ | 425275 to | 1000.000 028737  HPIB Com Port |- COM1
107 Power Lovel 1085 o gands 14550 1o [ 163500 P 86458 HPID AODR 16
- 1850.000
Image1  Image2 e I ; : Connect | VORRGS Sepcs
1691400 [670.000 MHz BandS! | 2200.000 to | 2400.000 - Labjack
Image3  Imaged _ Bands I | 5700000 to | 5900.000 FTRSN | © USB-1608FS
446400 [111.800 MHz pyoyr | 424965 to | 425.035 SSTO Voltage at-107dBm= 0.000
FREQ= 0010.100MHZ EVENTS " Verbose Mode Anomaliles
Time Event Time Description of Anomaly
4/30/2010 12:04:33 500  Started Applcation
< 2{|€ b4
Works with stand test equipment to validate FTR performance
Windows 7 based application Developed to facilitate manual testing of EFTS
Uses IEEE-488 with standard RF Generator FTRs in Lab Environment
Uses USB Based DAQ Card Delivery: 2010
Validates FTR performance (SSTO) for various tests and Image Current Operating Capability at NASA Dryden

response (Auto Sweep and validation)
Provides\Saved Output Reports in Text Format 10



NASA Dryden-Initial Operating
Capability Progression

e EFTS Side by Side with Existing PC System (Quad
Redundant)

— Required moving Cables when switching between EFTS
and IRIG based Missions

* Development of EFTS DTMF CPS (Quad Redundant)

— DTMF LCP incorporated front panel switches to allows
selection of system type (EFTS or IRIG) from front panel

* Split of System into Two Dual Systems

— Quad Redundant System split into two dual systems to
support 2 missions (at 2 different frequencies)
simultaneously.



EFTS CC SVDI (Dual)

Developed as initial Operating
Capability for NASA Dryden

* Develops 64 bit EFTS Message Delivery: 2008 -
. .. Current Operating Capability at
* Interface to existing Range Infrastructure NASA Dryden

e Communicates with L3 CE Encoder

20 May 2011
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SVDI USER INTERFACE

Command Combo Boxes

Panel Button Inputs

Test Command Buttons

Parameters Configured Controls

Transmitted EFTS Fields

Command Controller Status Panel

Encoder Status Panel

Fie Controler Log Hep
Commang Controller Configuration ‘L 1 Command Controller Status
Parameters Configur Local P ters Sent
Map Command to Buttons
~| De-Am i ' S o e ‘ﬂl ik AL
Transmit ID . D D D TransmitID 1A Encodef Status
[Facteam. = T Same EFTS Message  Vehicle ID EE1EE
Terminate Vehicle ID
. Sent to Encoder User 25 No Errors
User CMD 25 1.202
| Standard Counter 0137
Counter 0134 Encoder Link

Test Status Outputs to Pane! —, csitinkstaws | inputs AW D000 0000 RONNA Status Clear

Cmd Ctrl Name=

€S| Com\Port | 57.6 kbps

e | foll| Ta | | Ferer | OPEN [=] Receivi Output | Il -l Receiving o

Check DeAm Am  Teminate Other

115.2 kbps
N81

EA_EL N81
4

Time

Event Status 165:16:13:41.796 (SYS)
165:16:13:50.703 (SYS)

165:16:14:06.203 (SYS)
165:16:14:06.250 (SYS)
165:16:14:06.250 (SYS)

165:16:14:07.156 (SYS)
165:16:14:07.156 (SYS)
165:16:14:07.156 (SYS,
165:16:14:15.437 (SY5)
S)
165:16:14:27.42Y(5YS)

CMYSTARTCMD=0x0EMNOP) CNT«0137 [CHK=ON RID=0xAFOF TXID=0x1A

MD START.CMD=(x0E(NOP) CNT=0137 [CH
TRM SW ON=1011, Same Message Counter @

Message to Command Controdler to Clear and Controller Status

CC STATUS MESSAGE REPORTS COMMAND QONTROLLER ERRORS CLEARED.
UPDATE CMD=0x0E(NOP) CNT=0137 [CHK=OFF|RID=0xAFOF TXID=0x1A VID=

De(EE1EE USER=(x25]

ENDCMD»0x0E(NOP) CNT#0137 [CHK«(N RID=AFOF TXIDw(x1A VIDXEE 1EE USER«(x25] Sent 45 messages
FF RID«OAFOF TXID=Ox1A VI

»(xEE1EE USER=(x25]

Message Counter @ 410
(xEE1GE USER=(x25] Sent 1.000 messages

'/ Connected, Cick To Close Port And Disconnect \ Receiving on\CSt

Operations Mode, Cick To Enter Confi ion Mode

&

f \

\ |

CSI Comm Port Open Indication CSI COM Port Combo Box

Encoder Link Status Indication

CSI Link Status Indication \
1

Connection Tool Strip Label

CSI Link Status Tool Strip Indication

Command Controller Mode Tool Strip Label

20 May 2011

Developed as Initial Operating Capability for NASA Dryden
Delivery: 2008, 2010
Current Operating Capability at NASA Dryden
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EFTS MONITOR GUI

a5 EFTS Monitor GUI-TESTL.mcf G
File Log Help
DATA VALID Vdid Data | ValidData |
COMMAND E NO OP NO-OP 0x0E
CHECK CHECK=0OFF
USER | | | | | FE| 1 1 1 1 | iser
RANGE ID — Range ID
VEHICLE ID ER1DE | EETDE | VehicleID
TXID 14 [0 Transmit ID
COUNTER 0100 [ 0100  |Counter
StripChart  153:13:03:03.148 Same Messages Received= 7,768 153:13:03:33.148 <— 6sec —> 153:13:04:03.148 Full Time Span
Deactivate | iJ I » I ]60 sec l.l
Time | Event -
153:13:01:25.853 (SYS) CS| FRAME SYNC ERROR [02][6C]15
153:13:01:25.853 (SYS) CSI FRAME SYNC ERROR [02][73]13
153:13:01:25.946 (SYS) CSI FRAME SYNC ERROR [02)[73]19
1| 153:13:01:25.946 (SYS) CS| FRAME SYNC ERROR [02][73]17
153:13:01:25.946 (SYS) CSI FRAME SYNC ERROR [02][73]15
1|.153:13:01:25.946 (SYS) CSI FRAME SYNC ERROR [02][73]13
i i B D —

153:13:01:27.818 (SYS) MESSAGE DISPLAY LIST RE-ENABLED!

153:13:01:27.818 (SYS) Receiving Messages On Post Decrypt Output

153:13:01:27.865 (SYS) 0E_NO-OP@0100 [CHK=OFF RID=(x3999 TXID=0x1D VID=0xEE1DE USER=(:25]CMD START

153:13:01:47.755 (SYS) 0E_NO-OP@0100 [CHK=OFF RID=(3339 TXID=0x1D VID=0xEE1DE USER=x25]Update Received 1,000 messages

< L

Connected, Click To Close Port And Disconnect | Click to Hide Events

* Interface to L3 CE EFTS Monitor, Post Developed as Initial Operating Capability for
. NASA Dryden
D.ecryptlon Output ) ) Delivery: 2008, 2010
* Displays all commands in strip chart format Current Operating Capability at NASA Dryden

20 May 2011
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DTMF COMMAND PANEL SYSTEM

NS @ @ ¢

V‘IF_N<VS;TATTLS VANDS ® ®ovsEM PRSYS"|CONIROL ® OF SN BI8 cAvER

2
4 ] A 2 m
@ @ @ S o e N
| X '/S

zo—+Jom 2

. . Developed as Replacement of E&M based
Dual Tone Multi-Frequency (DTMF) panels at NASA Dryden

* No Software or Firmware Delivery: 2009-Present
* RSO Panel (Top) Current Operating Capability at NASA Dryden

* Local Panel (Bottom)
* User Interface at NASA Dryden

* Communicates with existing IRIG and EFTS CC SVDI
20 May 2011 15



FTR CONFIGURATION AND STATUS INTERFACE

FTR Computer Configuration and Status Interface (C =101 x|

. SetMode ———— — KeylD
Port Selection
m Cloze Com Part Set Status Mode Request
Set Config Mode KeplD Zelnize |
L W I N D OW BAS E D — FTR Configuration Parameters
Fequest Al [ ;

Heparted Status Maode Il F'aﬁameters ??Ke_l,J walid T Fill All TID

7 Ciypto Test Pass T ?KeyZem ) Fields with

i Zern
e C#, .NET 2.0
) ° .

T#ID Enabled T=ID CC

o =1 w[ el
o = a7 Set Current m I— 17 l_
2 Bl e 4|E°”f'g -] T
. I— Current Corfigi 02 I_ 13 l_
T a0 wehidkID |—g_v_| m[ I_
w2l TPulzed Dutput [~ 05 I— 21 I_
il 2T CCON v ?'wireless Config Used [~ 0B I— 22 I_
o sl FabsaleUsed [~ 07 23]
Developed to support FTR w2l werso [ [ [

. ; 1 L w[ = r
Configuration e Py [ o —

Initial Delivery:2005 N 27T Coigtochangs | e [ o
Updated: 2006-2008 2l sl [ - H I
Used by Edwards AFB and NASA BT 8T 5 Cortg Se b B[ a
. 3 140 a0 Parameters Parameters 14 I— a0 l_
Dryden during FTR Testing S N
Most Recent Received Valid Command
’7F|ange I “ehicleID  TID  Command  Coumter  User 5570
ool pais el b b psied b R

Exit |
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EFTS CONFIGURATION ICD TOOL

=101 x|
File  Help

Message Mame o) “alue (stx)[Command{CRC] Expected Response =
[ i

REPLY_MODE 011 (02)[0111]{6345AF92} Mo Response Required

SET_MODE 01z (0z)[0121]{4860FC51} Message ID="99%, Name="aCK’

REQUEST_FTR_STATUS 020 (02)[020]{1083585F} Message ID="021', Name="REPLY_FTR_STATUS'

REPLY_FTR_STATUS nz1 (02)[02119100001234560000010100000000000,,, Mo Response Required

REQUEST_NON-YOLATILE REMAIMING 030 (02)[03019H38AE72FE} Message ID="099', Name="ACK’

REPLY_NORN-YOLATILE REMAINIMG 031 (02)[0311901 23456 HEASEPF27H Mo Response Required

REQUEST_RANGE_ID 040 (02)[04019ASTI4A4TH Message ID="041', Name="REPLY_RAMNGE_ID'

REPLY_RANGE_ID 041 (02)[041191000] {31 DFSSES} Mo Response Required
. SET_RAMGE_ID 042 (02)[042191000]{00374F 743 Message 10="99%', Mame="ACK’

REQUEST_YEHICLE_ID 050 (02)[05013} 10052022} Message ID="051', Name="REPLY_YEHICLE_ID' =

) o . EaEE Meszage D=0, e | =
4
—Filter Message Datato Tx Fisld Name | tength [ wale [ Description

by Serder W010@8 (stx) 1 Byte 000000010 A L byts frame synch
MESSAGE ID 3 Bytes o010 REGUEST_MODE
i pC Transmit CRC-32 4 SBAEDBGC  The calculated CRC-32

" Station Port
¥ Both Open COM Port f(-: 2:12
< | |
Messasge Processing Events Raw Received Data
Developed to support FTR Vendor =

Event

Compliance with Configuration ICD indons
Initial Delivery:2005

Provided to L3 CE and Herley During
FTR and Ground System Development

20 May 2011 17




Baseband Output Signal Simulator (BOSS)

8 Position Dual Row Header 3.81 mm

Hanana JackRed Phoenix Contact PN 1708084
For FTR CSI and User Data Out : Deltzon P/N 571-0500 mousern.com. £651-1708084
A mouser.com# 1646219
DB9 Male Right Angle PCB 5 Position Dual Row Header 3.81 mm
Digikey A32072-ND Phoenix Contact PN 1708055
/ mouser.com #651-1708055

Laptop PC Breakout PCB no| | H 3 MDM-255 on FTR
(Windows-XP) User /

Serial i FIR ~ FIR FIR FIR FTR
DBOM C:!llje +28VDC +28VDC Retum Case

RX=2 CsI Sense
X=3 ¥ % \
GND=3

/:

AN\

N

NN

RFIn
3 w4
PCMCIA| ¢ pin viper
National Female 75 MDM-25P with 19" Rainbow Pigtail
Instruments BaseBand n T4 5 ITT Cannon P/N MDM-25PH003B
6062E —— 7 Outto  Frame  Step Extem newark.com. £29C6623
/ ! Filter Sync Sync In
7,
Exciter
/Modulator
! \ BNC Jack Right Angle PCB
68 Pin VHDCI 68 Pin VHDCI Female ylim e
Male to Same Right Angle PCB Mount 600 ohm Premgdulation Filter: P £571-413631-1
‘ 3 N - MOUSELEOM. = -
CablesToGo.com Molex PN 71430-0009 TTE PN: LT4T-15K-600-720B
PIN20849  mousercom # 538-71430-0009 :l
[ £FTS Baseband Output Signal Simulator (BOSS) - ModifiedPublished. tsf
File Smuation Error Pattem  Help
Developed to support FTR Vendor e T

[Set Valoe Inverted -

Comp/:ance with EFTS Interface S 1 -
Requirements Document (IRD) e oerd NNl Tomten

FTR Monitor

Cusrent Step D=0 _ Times Sent:2728 _ Total Frames Sent 5456 Total Samples Sent: 1571328 Votsense2se [N heceiver Status
Sep D [ Sep Name. [ Frames [ Repeat [ Sent Failsafe
e 2. . 0 Atemating Ones and Zems 2 0 0 bl 4.7
Initial Delivery:2004 P o m o o Ry -
. 2 on 1 50 0 Ensbied il e
3 Optoral CHD 1 50 0 MONTORUD, —4 .7
n Check OF 1 500 0 Faisafe Ensbled LM [IEGHIN =
Updated: 2006 : ) . o H | Sowos s
. 6 USERCMD 1 50 0 CECK CHanieL [HIBIES
10 VALID IGH
. Siep [ Value ] FTR not Disabled GND ssTo
Provided to L3 CE and Herley i o o o
Simulation Frame ALLONES ~1.50 Volts
Y Sulstion Frame ALLZEROS Pt
40 Command Vaid
uring evelopmen it
Frame ALLZEROS | Valve ] 30 TarsmuD i
Frame Nome ALLZEROS nge
Frame Type FULL_144_AS_36HEX C ;’:;:“5:[::‘*
HEXFIELDS 0000 00000050 00000000 0 0000000000000 10 Passed Sel Test
05 Sefi Tast 18
0.0 Not Operatonal




EFTS Command Controller (AMRAAM)

’ EFTS Command Controller CSI

* Dual EFTS Command Controller [Pe] 5 ] jox s wea

* Up to 10 Vehicles and Use of L3 CE Encoder = Seet o —Jl R [ n
with up to 5 remote encoders. S | E?‘s
Sate —J R4

ST

Em B | B
i
J <o

A M M A

Developed to support EFTS Encoder
Validation and AMRAAM Support
Initial Delivery:2006

Used during L3 CE Encoder
Validation and AMRAAM
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Support Devices

 FTR Data Simulator (2 Versions)
— All Signals (Shown)
— Circuit and POD Version Also
 Monitor Simulator
— Circuit Card Version —
 Encoder Simulator (2 Versions)
— PC Version
— Circuit Card Version
e TDU Simulator
— Circuit Card
e CCSVDI Test Set
— All signals
* DTMF CPS Test Set

~ AllSignals )

20 May 2011

Version of
simulators




Technical Software Tools

Subversion/Tortoise-SVN-
— Configuration Management/Document Mgmt

MS Visual Studio- C# Language
— Windows Applications

IAR Embedded Workstation/Seggar J-Flash
— Embedded Software, C based programming
— Has MISRA “C” COMPLIANCE CHECKER BUILT-IN

National Instruments Labview
— Automatic Test Set

DIPTrace

— PWB Design

Bourne Technologies MyProductionLibrary
— Manufacturing/ERP



