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3.1 SSFDR
2002 4 15 -2002 4 16

1. HONEYWELL (2002 4 15  0830-1200
HONEYWELL IN REDMOND)

2. HONEYWELL (2002 4 15  1300-1530
HONEYWELL IN REDMOND)

3. HONEYWELL (2002 4 16
0830-1200 HONEYWELL IN RENTON )

4. HONEYWELL (2002 4 16  1300-1530

HONEYWELL IN RENTON)

HONEYWELL SOLID STATE FLIGHT DATA RECORDER DOCUMENT
COMPONENT MAINTENANCE MANUAL NO.012-0650-01

SSFDR
1 Waymond E Reeves Engineer  AIRINC in Fairhope, Al
2 Hsu, Po-Hsiung Engineer  Aviation Safety Council in Taiwan
3  Wang, Shih-Chia Engineer  Aviation Safety Council in Taiwan
4 Ngah ChoonTeck  Technician ST Aerospace System LTD in Singapore
5 Tan Ah Sheng Engineer ST Aerospace System LTD in Singapore
6 Ricardo Contreas Engineer  TACA INTL Airlinesin El Salvador
7 Roberto Lazo Instructor  TACA INTL Airlinesin El Salvador
311 HONEYWELL (SOLID-STATE FLIGHT
DATA RECORDER, SSFDR)
HONEYWELL 40 30,000
TSO-
C123a/C124a EUROCAE ED-55/56a
HONEYWELL
1. Mean Time Between Failure, MTBF
5 5



- 4,800G 3,400G
- 60 1,100°C 50,000 BTUs 10

0.25 10 500

3111 HONEYWELL

SN

Dual Power Supply
Interface Control Board

(CRASH SURVIVABLE MENORY UNIT, CSMU)
(Underwater Locator Beacon, ULB)

CSMU
3-2 3-3

Handle or ULB

Crash Survivable
Memory Unit (CSMU)

Dual Power Supply

ARINC Connector

Interface and Control Board

3-1



Housing
Steel Armor

Thermal Block
Upper Module

Memory Board
FLASH Memory ICs

Access Cover
Steel Armor

Insulation
Housing Line

Thermal Block
Lower Module

Insulation
Cover Liner

- Power 5u9p|y'f' ‘-r—\

3-3 CSMU -2
3.1.1.2 HONEYWELL
HONEYWELL (SOLID-STATE
FLASH MENORY) (CSMU)
64WORDS/SEC.
1X ,128WORDS/SEC. 2X 256WORDS/SEC.  4X
25
ULB 31



31

SSFDR PART NO. INPUT POWER FORM FACTOR INTEGRAL ULB MEMORY SIZE

980-4700-001 AC LONG YES 1x
980-4700-003 AC LONG YES 2x
980-4700-005 AC LONG NO 1x
980-4700-007 AC LONG NO 2x
980-4700-009 AC SHORT YES 1x
980-4700-011 AC SHORT YES 2x
980-4700-013 AC SHORT NO 1x
980-4700-015 AC SHORT NO 2X
980-4700-017 AC/DC LONG YES 1x
980-4700-019 AC/DC LONG YES 2X
980-4700-021 AC/DC LONG NO 1x
980-4700-023 AC/DC LONG NO 2x
980-4700-025 AC/DC SHORT YES 1x
980-4700-027 AC/DC SHORT YES 2x
980-4700-029 AC/IDC SHORT NO 1x
980-4700-031 AC/DC SHORT NO 2x
980-4700-033 AC LONG YES 2x
980-4700-034 AC LONG YES 1x
980-4700-035 AC LONG YES 2X
980-4700-041 AC/DC SHORT YES 4x
980-4700-042 AC/DC LONG YES 4x
980-4700-043 AC/DC SHORT NO 4x
980-4700-044 AC/DC LONG NO 4x
Memory size: 1x 25 HRS AT 64 WORDS/SEC
2x 25 HRS AT 128 WORDS/SEC
4x 25 HRS AT 256WORDS/SEC

3.1.1.3 HONEYWELL

HONEYWELL
1. Circuit card assemblies, CCA CCA J1-J8
A. L Ground Base Equipment, GBE SSFDR
GBE
SSFDR
B. X EEPROM Electrically Erasable
Programmable Read Only Memory, U12
SSFDR
C. 33
D. M J6
E X5 J8
F. J6: N}
G J8: SSFDR FDAU
3-4



3-4

2. Controller, A1 Ccsvu
3. Power supply Power supply regulator,A2
Power supply filter, A3 ¥ CCA H
115VAC 400Hz 28VDC 3-5

3-5
4. Memory 256WORDS/SEC. 4X SSFDR 28 Flash
EPROM  Erasable Programmable Read Only Memory EEPROM
Electrically Erasable Programmable Read Only Memory, U12
25
25
BLOCK
3.1.14 HONEYWELL

HONEYWELL ARINC 422 ARINC429 ARINC717

ARINC 422 GBE

ARINC429 PDL ADL



OMS ARINC717 (DFDAU)
3-6
3-7
3-8
EMC PROTECTION EORTEaL e
- PROTECT EMC PROTECTION
DEVICES AND DATA !
VICE i) MEMORY DEVICES
oEOAU 717 - CFDAU
Ti7
—={ 717 Rx DECODER =707 Tx -
ADL
o 1 [ TEOLATION
w1 {29 m BLEFERS ADE/BOL
ara ARD PAGE —t 420 T s
REGISTERS e
MICR(-
ATE/DLU R T o
UART & ADC 422 Tx -
FOL PRES. a5
GBE PRES. e UIWﬁTE | STATUS
128 WS INPUTS DISTRETE MATHT .
e FTRMWARE oUTPUTS [
PROM, e STATLS
RESET & TS ] MATNT
POWER-00WN o e 1 e
AD & | 2¥
PORER
supPLY [-12¢ S nm"“mﬁ:nL:-}
=By & X B LIEHT II"
| |SVAC i | 15YAD
SEVOC - = 2avoC
l [GBEE POWER
SIS T S L
| oe | =12v
| BOWER [-i12V
| SWPRLY ar
m_ | SRS ——
TEST &
T
PROGRAMMING =
ERFACE
3-6
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FoAIA
EMTRY | POWER "“E.-é%}” FOWER
) I l
INPLTS STATUS
MANDATORY MAINT FLAG
PARAMETERS T
DAt et DATA | sERTAL DATA IN m’%{-ﬁa"‘# HE
ITION A
F&gﬂmmﬂ UMIT SERIAL DATA OUT
1 [ b
L
3 - AXIS OATA AREACTLRERS
ACCELEROMET LOADER EWTEEH‘;}H
[GETIOMNAL] [CRTIONALY
0N BOARD
MATHNTEMANCE
SYSTEM
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3-7 FDAU
Tri-Axial @
Accelerometer | {to Cockpr)
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v o
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Mandatory ¥ A i— Serial Data In —jpw
Parameters ! .~ «f- Serial Data Out---

Flight Data
Acquigition Unit

OMS
Other Subsystem Provisions
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3115

(Power Off)
(Initialization Mode)
(Continuous Monitor Mode)
(Data Communication States)
HONEYWELL SSFDR ARINC537/717 FDAU
RS-422 HHDLU
ATU
A. (Record Mode, ARINC537/717):  HONEYWELL SSFDR
ARINC537/717
B. (Monitor Mode,RS-422) GBE
SSFDR ARINC537/717
C. (Test Mode, RS-422) SSFDR
ATU
D. (Download Mode, RS422) HHDLU
RS-422 SSFDR

Eal I

E (Power Down Mode) 500ms
CSMU

3116

1. 80C198
10° bits

2. ARINC537/717 : ARINC537/717 FDAU  64Words/Sec.

128Words/Sec. 256Words/Sec.  1Word=12bits HARVARD

Bi-Phase SSFDR  J1-17 J1-18

3-2
1Byte ARINC717 TTL(Transistor-
Transistor Logic) 8
CsSMmu
(SYNC Words)
Frame/Sub-frame
ARINC717 5
1Frame O CsSmuU 1

25 10



25

3-2
SETSPDO SETSPD1 MINIMUM MEMORY
J1-17 J1-18 DATA RATE REQUIREMENT
OPEN OPEN 64WDS/SEC (1X) OMBYTE
OPEN GND 128WDS/SEC (2X) 18MBYTE
GND OPEN 256WDS/SEC (4X) 36MBYTE
GND GND 512WDS/SEC (8X) 72MBYTE
MOMORY J1-17 J1-18 DATA | STATUS | MAINT | HOURS
CONFIG |SELECTION|SELECTION| RATE | FLAG FLAG |RECORDED
FAULT | FAULT
SET SET
1X OPEN OPEN 1X NO NO 25HR
OPEN OPEN 2X YES YES 12.5HR
OPEN OPEN 4X YES YES 6.25HR
OPEN GND 1X YES YES 25HR
OPEN GND 2X YES NO 12.5HR
OPEN GND 4X YES YES 6.25HR
GND OPEN 1X YES YES 25HR
GND OPEN 2X YES YES 12.5HR
GND OPEN 4X YES NO 6.25HR
2X OPEN OPEN 1X NO NO S0HR
OPEN OPEN 2X YES YES 25HR
OPEN OPEN 4X YES YES 12.5HR
OPEN GND 1X YES NO S0HR
OPEN GND 2X NO NO 25HR
OPEN GND 4X YES YES 12.5HR
GND OPEN 1X YES NO 50HR
GND OPEN 2X YES NO 25HR
GND OPEN 4X YES YES 12.5HR
4X OPEN OPEN 1X NO NO 100HR
OPEN OPEN 2X YES |NO 50HR
OPEN OPEN 4X YES |NO 25HR
OPEN GND 1X YES |[NO 100HR
OPEN GND 2X NO |NO 50HR
OPEN GND 4X YES |NO 25HR
GND OPEN 1X YES [NO 100HR
GND OPEN 2X YES |NO S0HR
GND OPEN 4X NO [NO 25HR

13
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3. GBE GBE ATU, P/N 964-0434-XXX

HHDLU, P/N 964-0446-X XX GBE
CSMU
AlJl
GBE
RS-422 ATU
HHDLU GBE/SSFDR
1X 25 5 2X

25 10 4X 25 20
4, On-Board Maintenance System, OMS

ARINC429
5. (Data Loader Interface) Portable Data

Loader (PDL) Airborne Data Loader (ADL)

ARINC429 HHDLU PDL
6.

CSMU GBE
3.12 HONEYWELL
Honeywell
Honeywell

1 (Cockpit Image Recorders)
2. (Advanced Recorder, AR FDR)
3. (Recorder Independent Power Supply, RIPS)
3121 (Cockpit Image Recorders)

EUROCAE ED-50

EUROCAE ED-50

3.1.2.2 (Advanced

14



Recorder, AR FDR)

Honeywell
3-9
3.1.23 (Recorder Independent Power Supply,
RIPS)
1999 (A-99-16 thru -18)
Honeywell
RIPS RIPS 115VAC
400Hz 28VDC
3.13 HONEYWELL
Return-To-Service (RTS)
Honeywell Win3.11 PC

Automatic Test Unite (ATU) 3-10

15



3-10 Automatic Test Unite (ATU)
ATU ATEeasy ATU

3131 HONEYWELL

1.  SSFDR  ARINC HHDLU PIN704-2554-
001  HHDLU HHDLU
FDR Switch Test

2 115VAC 400Hz  28VDC

3. HHDLU

4, DNLU

5. DOWNLDXX.DLU

6. GO Type PCMCIA Card

3.1.3.2 HONEYWELL ATU

ATU

ATEeasy ATU

CMM Page 101-128
3.1.3.3 HONEYWELL

AFW

16



Honeywell ADARS Aircraft Data Recovery

and Analysis System DOS ADARS For Windows (AFW)
Win3.1/95/98/NT PC
AFW 507 506 506 507
AFW
AFW

AFW

17



3.2 SSCVR
2002 4 17 -2002 4 18

1. HONEYWELL (2002 4 17  0830-1200
HONEYWELL in Redmond ,WA)

2. HONEYWELL (2002 4 17  1300-1530
HONEYWELL in Redmond WA )

3. HONEYWELL (2002 4 18  0830-1400

HONEYWELL in Redmond , WA )

HONEYWELL SOLID STATE COCKPIT VOICE RECORDER DOCUMENT
COMPONENT MAINTENANCE MANUAL NO.012-06667-001

SSCVR

1 David, Mitchnick Technician Western Avionicsin Alberta, Canada

2 McLeod, Greg John Supervisor Western Avionicsin Alberta, Canada

3 HsuPo-Hsiung Engineer  Aviation Safety Council in Taiwan

4 Wang,Shih-Chia Engineer  Aviation Safety Council in Taiwan

5 NgahChoon Teck  Technician ST Aerospace System LTD in Singapore

6 TanAh Sheng Engineer ST Aerospace System LTD in Singapore

7 Ricardo Contreas Engineer  TACA INTL Airlinesin El Savador

8 Roberto Lazo Instructor  TACA INTL Airlinesin El Savador
321

SSCVR

CSMU  Crash Survivable Memory Unit

HONEYWELL CVR On
Board Maintenance System
SSCVR 2 30 30
30
3.2.2
ICAOANNEX 62001 1 11 1990 1 1
5700 2

6.3.9.2 A CVR, installed in aeroplanes of a maximum certificated take-off mass

18



of over 5700  for which the individual certificate of airworthinessisfirst issued on
or after January 1990,should be capable of retaining the information recorded during
at least the last two hours of its operation.

07-02A 0 4 4
104
30
ICAO
2 80 2005
2
3.2.3
SSCVR 311 Honeywell
(Shop Replace Unit SRU)
1 (Crash Survivable Memory Unit, CSMU)
2. (Dua Power Supply)
3. (Interface and Control Board)
Crash Survivable
Memory Unit (CSMU)
Dual Power Supply
ARINC Connector
Interface and Control Board
311 SSCVR
CSMuU Solid State Non Volatile Memory

115VAC400Hz 28VDC
Underwater Locator Beacon ,ULB

SSCVR 3-3

19



3-3 SSCVR

PHYSICAL CHARACTERISTICS

Length (without ULB); 12.56 maximum

Length (with ULB): 14.38 maximum

Height: 6.40 maximum

Width: 4.88 maximum

Weight: 17.0 Ibs max., PN 980-6020-XXX, SN 3499 & below
PN 980-6022-XXX, SN 2199 & below

13.0 Ibs max., PN 980-6020-XXX, SN 3500 & on

PN 980-6022-XXX, SN 2200 & on

Finish: International Orange

Mating Connector: ITT Cannon DPXB57-3350001 or equivalent

ELECTRICAL CHARACTERISTICS

Input Voltage: 115 VAC, 400 Hz or +28 VDC
Power: 35 watts maximum, 8 watts typical
Number of audio channels: 3 narrow band voice

1 wide band area
Signal to Noise and
distortion ratio: 24.0 dB minimum (full bandwidth)
Speech Transmission Index (STI):  0.75 minimum (voice)
0.85 minimum (area)

Bandwidth; 150 to 3500 Hz (voice)
150 to 6000 Hz (area)
Recording Duration: 30 minutes or 2 hours
Power on to recording delay: 250 milliseconds maximum
SSCVR Ground
Support Equipment ,GSE CSMU
Playback and Test Station , PATS
Builtin Test
3.231 SSCVR
SSCVR 3-12



. Spead Malntenance
[Rotor Tachomeler }— Discrete i Cocipit Indicator
115 vac/+28 Vdc
| Alrcraft Power | I
St 3 Oaboard
R Shiaw | _owon | Reques sy
(-023 Onky) (Future Growth)
Communication Digttal Comm.
Management
Unft
d Supporet Equi ™
[ Captain’s Clock | Time » Groun (GSE) avipme
[ FOAUOTFDR | fme SSCVR ———
RS-422
Microphone 1 &:: L > < » .S‘g::t?
Microphone 2 >
Mggpho:: 3 Voce X —p
Composite Audio
Pre-Amp/Mic P ot
“Erase Soure | Record
Status On
bl
Microphone Wide Area Audio
Monitor Initiate Test
Initiate Erase o
3-12 SSCVR
1. 115VAC 400Hz 28VDC SSCVR
2. ARINC429 CSMuU SSCVR
FDR
3. FDAU FDR SSCVR FDR
FSK  Freguency Shift Keyed GMT
3607Hz 0O 4193Hz 1 0.004
SSCVR
4.
5.
6. SSCVR
7. R$422 PATS
8. CSMU
9. CSMU
10. SSCVR
11. SSCVR BITE SSCVR

21



3232

3-13 30 9080-6020-
XXX 30
30 120 Voice
Channe Mix
150~3500Hz 8kHz
150~6000Hz 16kHz
SSCVR 250 milliseconds 200
milliseconds SSCVR CsMU
50 milliseconds 5
milliseconds CsSMU
0.5 SSCVR 5
SSCVR HONEYWELL
| D@ > ~ MIX Memory
CH1 > “>Redundant
CH 2 VOICE
— Memory
CH3 _[>
CH4 D AREA Memory
30 ! 90
Minutes ! Minutes
(Newest) (Oldest)
3-13
3.24 SSCVR
HONEYWELL SSCVR PATS Playback and Test System
HONEYWELL
3-14
1. SSCVR
2.



Audio Board #1, #2
(4-Ch. Digital Audio 1/0)

ceE /8 [l |5

RS-422

ARINC-429

3241

Ao DN PRE

Playback Program

GBE I/B
RS-422

Data/Audio
Storage

Download Playback
Application S/W, Application S

Audio #1
Audio #2
P/B Boa_rd

Station

Audio #1 I
P/B Bgard
GBE I/IB
429/422

TEST"
Application S/W,

m
[}
.—!

Data/Audio
\ Storage /

TEST Prograrmr

SSCVR
Test Cable
3-14 SSCVR
SSCVR
CsSMU 2
CsSMU 2
CsSMU 2
CsSMU

23

PATS



3-15

CSMU
CSMU
HONEYWELL
Data Recovery Cable

24



3.3

EAPROM

NVM

HONEYWELL

Glass Cockpit
NVM, Non Volatile Memory
EEPROM

SSFDR/SSCVR

HONEYWELL

RAM ROM

3-16

25
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SSFDR/SSCVR

27



SOLID-STATE RECORDERS R -

FLIGHT SAFETY AVIONICS

SSCVR'+
"' 'SSFDR

GP‘WS IHAS FDAMS TGhs ssgyR FSais RADAR
SSCVR'+
e SSFDR

Honeywell
Solid-State Recorder

Presentation

Cockpit Voice Recorder
Flight Data Recorder

FUR_PRESPPT
i

28



SSCVR" ' g
" SSFDR
Agenda

* Introduction
— Background
— Experience
= Crash Survivable Memery Unit (CSMU)
* Solid-State Flight Data Recorder
= Solid-State Universal Flight Data Recorder
* Solid-State Cockpit Voice Recorder
* Ground Support Equipment

* Summary

FUR_PRESPPT

SSCVR"+
T SSFDR

Introduction

* Over 40 Years of Supplving Crash Survivable Flight Data and
Cockpit Voice Recorders to the Airlines and OEMSs

— United Conirol
— Sundstrand Data Control

— AlliedSignal / Honeywell
* Over 30,000 Recorders Delivered
* Recognized Leader in the Industry

* Honeywell is Only Producing Solid-State Recorders to the Demands
of TSO-C123a/C124a and EUROCAE ED-55/56a

FUR_PRESPPT



SSCVR" 5
T SSFDR

Introduction

* Honeywell’s Solid-State Product Family

ARINC 573/717/747, ED-55 Solid-State Flight Data Recorder (3SFDR)

— ARINC 542/573/717, ED-55 Solid-State Universal Flight Data Recorder (SSUFDR)

Solid-State Upgrade to Existing UFDRs - CSMU

ARINC 557757, ED-56 Rev. A Solid-State Cockpit Voice Recorder (S5CVR)

No upgrade possible for Tape-based CVRs

ARINC 757, ED-56 Rev.A Conirol Panels and Cockpit Area Microphones

Low Cost, PC-Based (WINDOWS Compatible Software) Ground Support
Equipment Encompassing all Solid-State Crash Recorder Products

FUR_PRESPPT
Rex

T — SO YR
Design Philosophy

+ KEEPIT SIMPLE
— NO DATA COMPRESSION is used in the SSFDR or SSUFDR
— SSFDR/SSCVR - 3 Shop Replaceable Units (SRU’s) Only
« MAXIMIZE RELIABILITY
— High MTBF > 50,000 Hours Field MTBF
— S YEAR WARRANTY
+ REDUCE OPERATOR’S COST OF OWNERSHIP
+ SUPERIOR CRASH SURVIVABILITY PERFORMANCE

« SUPERIOR QUALITY OF RECORDED DATA

FUR_PRESPPT
Rex



SSCVR" '
B — SSCYR
Crash Survivable Memory Unit

* Patent Protected Crash Survivable Enclosure Technology

— Same Enclosure used in all Honeywell Solid-State Recorders
— Exceeds all ED-56a, TS0O-C123a/C124a Requirements:
» Impact Acceleration - 3,400 g’s Required, 4,800 g’s Actual

» Fire: SEPARATE 60 Minute High-Intensity (1100° C, 50,000 BTUs) and 10-
Hour Low-Intensity (260°) Required.

» Honeywell Actual:COMBINED 60 Minute High Intensity and 10-Hour Low
Intensity Fire Exposure since initial introduction

* Hardened Stainless Steel Enclosure

— Penetration Resistance: S00 Ibs. Dropped from 10 Feet, Impacting Most Vulnerable
Location with a Hardened 1/4 Inch Diameter Pin

FUR_PRESPPT
Rex

SOLID-STATE RECORDERS

Patent Protected Technology

Result of 12 Years of R&D

* Increased Fire/Heat Protection

Over 1-Hour, 1100°C Fire *

10-Hour 260°C Bake *#

Hardened Stainless Steel Outer Shell

* 100% Data Recovery when 10-Hour Bake Immediately Follows the I-Hour High-
Intensiy Fire

FUR_PRESPPT
Rex

31



SSCVR'
= =
T SSFDR

Crash Survivable Memory Unit - 2

FUR_PRESPPT

T — SSCV R
Solid-State Memory

* Latest Technology FLASH EEPROM Non-Volatile Memory
Devices are used as the Recording Medium

* High Density Devices ( 8, 16, and 32 Mbit Densities)

* Plastic Devices - Required in Order to Meet Deep Sea Pressure
Requirements

* FEasily Withstands 10-Hour 260°C “Bake” Test
*+ Extremely Low Error Rates
* Read-After-Write Verification for Each Byte of Data

* Spare Memory Areas are Automatically used when Errors are
Detected

FUR_PRESPPT

32



SSCVR" '
B — SSCYR
Solid-State Flight Data Recorder

* 1st Product Delivered in Our Solid-State Family - August 1993
* SFE on Boeing 767/747-400 and Airbus A319/320/321/330/340

* Certified and Offered on all Current Airbus, Boeing, Dornier,
Douglas, Fokker, Saab Aircraft, and Others

* Actual Field MTBF: In Excess of 50,000 Hours

* Rapid Data Download (< 5/10/20 Minutes for 64/128/256
words/sec., 25-Hour Capacities, respectively) - without the need
to remove recorder from the aircraft

FUR_PRESPPT
Ta

SSCVR" '
B — SSCYR
SSFDR Technical Summary

* Functional Performance

— NODATA COMPRESSION

— 64,128 or 256 Word/Sec., 25 Hour Memory Configurations
— Hi-Speed Serial Interface for Data Download

— ARTNC 573/717/747 Compatible

— 115 VAC or +28 VDC Input Fower, 3% typical

— 1/2°ATR Short or Long Form Factors (135 1bs. and 15.5 1bs.,
respectively, without ULE)

* Environmental
— DO-160C D2BB(BCLMNV)E1XXXFXAAAAZVZLXYX
— ED-56A Crash Survivability Exceeded
— CSMU Fire Test to 1 Hour
— CSMU Tested to 10 Hour, 260*C Long Burn Requirement
(After CSMU 60 Minute Fire Test)

FUR_PRESPPT
Ta



SOLID-STATE RECORDERS

SSCVR" '
— - SSFDR
Solid-State Flight Data Recorder System

T
Tri-Axial @

Accelerometer

= 1 e R
Recorder

Flight Data Fy

Acqusition Uit~ A, 4

¥ ¥
I
==l

i Download
Other Subsysien Provisions Unit

R PR

SSCVR" '
SOLID-STATE RECORDERS __ F —_—SSFDR
SSFDR Major Sub-Assemblies

* Only 3 Electronic SRUs Handle or ULB

Crash Sundvable
Mermary Lhnit (3L

— Crash Survivable Memory Unit

Dual Power Supply
— Dual (115 VAC, 28 VDC) Power Supply

— Interface and Control Board

* Underwater Locator Beacon (ULB) ; g
Connects Directly to CSMU ST

ARINC Connector
— 6 year battery, 24 month battery check |nterface and Control Board

* Front ATE Connector (On-aircraft Note: (172 ATR Short shown, 12 ATR Long configuration is
Data Dﬂwnlﬂad) wdenBcal with the exception of the rear chassis exlension)

R PR



SSCVR" 5
|__SOLID-STATERECORDERS ____________gu3-1 L)
SSFDR Outline

{ Maximum Length for 1/2 ATR Short is 12.62")

FUR_PRESPPT
Rex

SSCVR" '
B — SSCYR
Solid-State Universal Flight Data Recorder

* Same Solid-State Crash st
Survivable Enclosure for the i
SSCVR, SSFDR, and Eeuemh :
SSUFD R s ha il & I$I11D|','
» Common GSE with SSFDR -
* ADRAS for WINDOWS, Eomtatn o
HHDLU Powsr ELpply:

ata acquintion Controller

el acquintion Baile nterfaga
Cata acquiiiton Espanded ntsrfacs or
Data Acquinton Espands d Imter s s and Confaller

* Solid-State upgrade airtams g mbrie
available for Tape UFDR’s

FUR_PRESPPT
Rex



SSCVR" '
B — SSCYR
SSFDR/UFDR Readout and Test Configuration

ctbidgs Readout Program W e
T — !
T ) ] . Tl
=N o CH.- |
RCMCLA oo o
= piae B uwoo. .
? g o [ T zia
g e w e | R, —
" . " || wlsieos
GBE 1B # T H
e a2 Eile  Parfyge L
ARING P17 FEELI e TR IFETE T |
o F Plot Ot
B Grounddr Dirrads
W1 at1g:02:ng f
oo i I =
0 - = I

S5FDR Test Cable

FUR_PRESPPT
Rex

SSCVR '
B — SSCYR
Hand-Held Download Unit

— Comnection via Front Panel ATE Connector

« HHDLU - Extracts Flight Data from the SSFDR/SSUFDR
HHDLU Power Supplied from SSFDR/SSUFDR g DORNEGAD G TIME:
’ “ . + 1T4E5F0R = Sminks
*« ISSFOR <10mhves
Copies Flight Data to Removable H’/ _
PCMCIA Data Ca]'t['ldge aﬁs{ﬁ]ﬂ%r ‘ Dowmloading Process

Also Displays Data Being Recorded
in Real- Time (Octal, Hex, or Decimal)

Hand-HeTd
Applicable for all Honeywell Solid-State Downioad

Recorder Products (SSFDR, SSUFDR, UFDRs Unit
Upgraded to Solid-State)

FUR_PRESPPT
Rex



ATU - SSFDR/UFDR SSFD

Ground Support Equipment
* Multimedia IBM PC

— New Pentium 166MHz, SVGA, Mouse, PCMCIA Receptacle Readout and
Analysis ( or better)

» Playback of Flight Data Extracted via the
HHDLU on PCMCIA Cartridges

¢ Test and Download Interface
— ARINC 573/717/747 Interface (Optional UFDR Interface)
— ARINC 429

— High Speed Serial RS-422

ADRAS for Windows - FDR Data Readout and Analysis

FUR_PRESPPT
Rex

SSCVR" &
~.SSFD
ADRAS for WINDOWS

+ Ajrcraft Data Recovery and Analysis System (ADRAS)
+ Copyright 1 year, Site license available
+ Powerful, Easy-to-Use, and Fast WINDOWS Based Software Analysis Tool

+ Readily Produces Tabular Listing and/or Graphical Plois of User Selectable
Aircraft Parameters

+ User Configurable Data Search and Filter Algorithms ensures Rapid Access
to Critical Data and allows the user to only View the Data of Interest

+ Database Editor allows for Rapid Change of Parameter Conversion Formulas
(FDAU Modifications or when New Aircraft Types are Added to the Fleet)

FUR_PRESPPT
Rex
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AFW - Graphical and Tabular Windows
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Solid-State Cockpit Voice Recorder
+  30-Minute and 2-Hour Recording Duration Models

— Exceeds All ED-56 Revision A, Audio Fidelity Requirements
+ Can be Powered by 115VAC (400 Hz) or +28 VDC, Power 8W typical

+ Certified on all Afrbus, Boeing, Dornier, Douglas, Foklker, Saab (and other)
Current Production Aircraft

+  Low Unit Weight - 11.5 Ihs. Typical (13.5 Ibs. Maximum, without ULB’s)
* Basis for Future Combined Voice/Data Recorders { ARTNC 757 )

+ Includes Companion Control Panels and Coclipit
Area Microphones

+ Provision for Datalink message recording { ARTNC 737 )

FUR_PRESPPT
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SSCVR"+
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Recording Duration Models
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* 30-Minute Model (980-6020-xxx)
— Last 30 minutes of 3 Voice Channels and Wide-area Mic Monitor

¢ 2. Hour Model (980-6022-xxx)

— Last 30 minutes of 3 Voice Channels PLUS,
— Last 120 minutes of Voice Channels MTX and Wide-area Mic Mondtor

FUR_PRESPPT
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SSCVR" '
e — SSC VR
SSCVR Technical Summary

* Audio Performance
— ADPCM Achieves 24.0 dB SNR for the Full Bandwidih
— 150 - 3500Hz Narrowband Channel Bandwidth , sample rate 8 kHz

— 150 - 6500Hz Wideband Channel - Area microphone, sample rate
16 kHz

— Power On to Record Time of 250 milliseconds
— Power Hold-Up Time of 200 milliseconds

— Replaces existing tape CVR - no change to aircraft wiring

FUR_PRESPPT
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SOLID-STATE RECORDERS

R
SSCVR Technical Summary

* Environmental

— D0O-160C D2BB(BCLMNVIEIXXXFXAAAAZVZLXX
— ED-564 Crash Survivability Exceeded

— CSMU Fire Test to 1 Hour

— CSMU Tested to 10 Hour, 260°C Long Burn Requirement (After

CSMU 60 Minute Fire Test)

SSCVR" '
= -1 SSFDR
Solid-State Cockpit Voice Recorder System
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SSCYR"
— - SSFDR
SSCVR Major Sub-Assemblies

* Only 3 Flectronic SRUs

SOLID-STATE RECORDERS

Rendleorlile Crash Survivable

Mernary Unit (CSMU
— Crash Survivable Memory Unit

Dual Powear Supply
— Dual (115 VAC, 28 VDC) Power Supply

— Interface and Conirol Board

* Underwater Locator Beam (ULRB)

ARIMNC Connector

Connects Directly to CSMU

Interface and Control Board

— Serves as SS5CVR Carrying Handle

* Low Unit Weight - 11.5 lhs. Tyvpical

FUR_PRESPPT

|

SSCYR"
— - SSFDR
SSCVR Playback and Test Configuration

Playback Program - =

Dewrica Plahiac: ™ T Plwi Jomi bl oy
Audio Board #1, #2 Appil calon S, Applicaion S b taaper 02
(G gl il Aulo W0y s g e
i
7 o | -
ablc P Ao
Skrge
| A

| ‘

) = N
g g T ‘

SOLID-STATE RECORDERS

ceE in [
Az
ARINC-#

Playback and Test
Station TEST Program

SSCVR
Test Cable
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SSgSVFB o
PATS - SSCVR Ground Support Equipment

+ DMultimedia TRM PC/AT
— 486/66 MHz, SYG A, Mouse
— 1,2, 0r3 MPC 16 Bit Audio Boards
— “In-Line” Decompression -- less than 5 minutes for 30-minute unit

— Windows 3.11 , Playback and Test Applications

*» Honeywell Developed Test Board

— ADPCM Hardware Decompression

ARTINC 429 Interface (4 Rx, 1 Tx)

— Discrete I/O for Test

RS 422 Communication Interface

FUR_PRESPPT
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SSCVR"+
T SsFD

Summary

* Honevwell - 40 Years Experience - Recognized Market Leader in Flight
Data and Cockpit Voice Recorders

* Advanced, Low-Cost, PC-Based Ground Support Equipment with
WINDOWS Based Readout/Analysis and Test Software

* 5YEAR WARRANTY STANDARD on ALL Honeywell Solid-State
Recorder Products

= Over 50,000 Hour Actual MTBF
* Total Product Offering - SSFDR (64/128/256 Words/Second), SSCVR (30

Minutes to 2-Hours), ARINC 542 Type SSUFDRs, UFDR Solid-State
Upgrade, GSE

FUR_PRESPPT
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PRODUCT SUMMARY

A Hight Data Recorder (FDR) is a mandatory unit installed in the aircraft to aid in the
investigation of aircraft crashes and/or aircraft incidents. It records aircraft sensor
information during the flight. In its standard configuration the Solid-State FDR
(SSFDR) records the previous 25 hours of aircraft flight information onto solid-state
memory chips located within a Crash Survivable Memory Unit (CSMU), which is
designed to withstand the impact and fire associated with aircraft accidents (see
following page for survivability characteristics).

Under Water
L ocator Beacon
(uLB)

ED-55/56a Crash Survivable
Memory Unit (CSMU)
(1X or 2X model)

115Vac or 28Vdc
Power Supply

ED-55
Tri-Ax Accelerometel

Controller Board
Un-compressed Recording

_ Aircraft Interface
ARINC-573/717/747

The information (or parameters) are collected by a separate (except in the case of the
SSUFDR -- see below) Digital Flight Data Acquisition Unit (DFDAU). Thedataare
then formatted into a standard datastream (known as the ARINC 573 datastream) and
sent to the SSFDR where they are recorded as digital words. The recorder may
record 64 or 128 of these words per second, depending on the rate that the acquisition
system has been programmed to send the information to the recorder.

Routine data downloads of the SSFDR can be accomplished by connecting a Hand-
Held Download Unit (HHDLU) directly to the front of the unit while the recorder is
still installed on the aircraft or by removing the SSFDR from the aircraft and
connecting it to the Automated Test Unit (ATU) in the shop. The data are read out
and analyzed on a PC (usually the same PC as the ATU) using the ADRAS For
Windows (AFW) software.



Crash Survivable Memory Unit (CSMU)

Housing
Steel Armor

Thermal Block
Upper Module

Memory Board
FLASH Memory ICs

Access Cover
Steel Armor

Insulation
Housing Line

Thermal Block
Lower Module

Insulation
Cover Liner

The SSFDR's crash survivable memory unit (CSMU) provides for complete data
recovery when subjected to the crash conditions stipulated in the latest ED-55 and
ED-56a specifications:

Impact Shock 3400G, 6.5 milliseconds

Penetration Resistance 500 Ib. weight from 10 feet on 1/4
inch pin

Static Crush 5000 Ibs., 5 minutes

High TemperatureFire 1100° C, 30 minutes

Low Temperature Fire 260°C, 10 hours (per ED-56a)
Deep Sea Pressure and 20,000 feet, 30 days

Sea Water/Fluids Immersion Per ED-55

The CSMU design has been fully qualified to these requirements and, in fact,
exceeds them by considerable margin in key survival areas:

Impact shock has been successfully demonstrated at 4800 G's
NOTE: 4800 G’ sisthe equivaent of going from 400 mph to a dead stop in 18
inches.

High temperaturefire (1100°) exposure has been tested to 60 minutes
Low temperature fire was tested immediately after exposureto 1100°C
fire

NOTE: this combination of high temperature exposure followed by along



low temperature exposure, while not expressly required, is the most typical

of an actual aircraft accident where it may be hours before the SSFDR is

recovered from the wreckage.
Upcoming FAR requirements will mandate that the number of mandatory aircraft
systems parameters recorded by the FDR be increased from the current 11 parameters
to 18 for certain aircraft types. This will cause the UFDR in many cases to be
upgraded. AlliedSignal received FAA TSO-C124 approva of our 25-Hour Solid-
State Flight Data Recorder (SSFDR) in August, 1993. A primary consideration in
the SSFDR design was to alow retrofit into installations while incorporating the latest
regulatory requirements and creating provisions for future legislative standards. The
SSFDR can be configured for both 64 words per second (1X) and 128 words per
second (2X) data recording.

Summary of SSFDR Features

Certified to TSO C-124

Complies with ARINC-573/717 and ARINC-747 standards

Meets or exceeds EUROCAE ED-55

Small form factor - Half-ATR-Long or Short

Low unit weight - 17 Ibs max. (including ULB) for Short unit (18lbs for Long)
115 VAC or 28 VDC Operation

Power Consumption - 8 Watts Typical

Up to 25 hours Data Recording at 1X, 2 X or 4X data rate, or up to 100 hours
Data Recording a 1X data rate with a 4X memory.

Memory Data Rate - 64 WPS Data Rate - 128 Data Rate - 256
WPS WPS
1X 25hrs | eee- e
2X 50 hrs 2S5hrs | -
4X 100 hrs 50 hrs 25 hrs

High Reliability (>15,000 hrs predicted, but currently achieving 20,000 hrsin
field use)

Simplified Design with Only 3 Shop Replaceable Units (CSMU, Controller Card
and Power Supply)

Provision for future legidation

Solid-State Universal Flight Data Recorder (SSUFDR)

Description




The SSUFDR is applicable for those aircraft which may not have an externa Flight
Data Acquisition Unit (FDAU). In this case, the aircraft sensors may be connected
directly to the SSUFDR and the internal acquisition circuit cards used to format the
data for the Solid-State memory. AlliedSigna aso has designed a Solid State
Upgrade kit for the older Tape-based UFDRs.  This consists of a Solid State CSMU
to replace the Tape Transport housing, where most of the maintenance and calibration
work isrequired. Thisisasmple task that results in a significant Power and Weight
savings, as well as a dramatic increase in unit reliability. The SSUFDR also uses the
same Ground Support equipment as the SSFDR.

The previous generation of Tape based recorder products (regardless of manufacturer)
exhibited low reliability and required considerable maintenance and consistent
calibration, due to the numerous mechanical parts contained in the units. Today,
however, technology has advanced, particularly in the area of integrated circuits
which require No Scheduled or Periodic Maintenance. This brings a tenfold increase
in the reliability of the Recorder products, which reflects a cost saving to the airlines.
Unit weight and power consumption have also decreased with the advent of Solid
State technology.

The SSUFDR uses the same Ground Support equipment as the SSFDR and therefore
a Download (or Readout) of the memory is achieved in less than 5 minutes.

Ground Support Equipment for SSFDR

Hand-Held Download Unit (HHDLU)

The HHDLU is a compact, highly portable flight line support tool for accomplishing
on-aircraft tasks such as SSFDR/SSUFDR memory readout, SSFDR built-in-test fault
history readout, and selective monitoring of incoming parameters from the FDAU.
The HHDLU connects via the SSFDR/SSUFDR'’ s front panel connector, enabling
easy access to the recorder while installed in its aircraft mounting rack. The
HHDLU is primarily intended for convenience where customers perform periodic on-
aircraft readout of flight data and provides high speed download of the contents of the
recording memory via an RS-422 interface. The HHDLU contains a 170 MByte
removable mass storage device (credit card sized PCMCIA PC-Card) which is
capable of storing the entire recording memory contents of a number of recorders.
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Automated Test Unit (ATU)

The Automated Test Unit (ATU) is a cost-effective shop level PC-based system which
allows automated acceptance and return-to-service testing of the SSFDR/SSUFDR,
downloading of the data directly from the SSFDR/SSUFDR and readout of the data
using the ADRAS For Windows software described below.

ADRAS (Aircraft Data Recovery and Analysis Software) For Windows (AFW)
AFW is a PC-Windows software package which enables users to perform their own
analysis of flight data removed from the solid-state FDR products. The user
interface provides an easily-understood, menu-driven readout and analysis tool that
requires minimal operator training. AFW is a full-featured analysis tool which lets
the airline graph and tabulate the data, search for events in the data and export to other
analysis programs or databases.



The previous generation of Tape based recorder products (regardless of manufacturer)
exhibited low reliability and required considerable maintenance and consistent
calibration, due to the numerous mechanical parts contained in the units. Today,
however, technology has advanced, particularly in the area of integrated circuits
which require No Scheduled or Periodic Maintenance. This brings a tenfold increase
in the reliability of the Recorder products, which reflects a cost saving to the airlines.
Unit weight and power consumption have also decreased with the advent of Solid
State technology.

The SSUFDR uses the same Ground Support equipment as the SSFDR and therefore
a Download (or Readout) of the memory is achieved in less than 5 minutes.

Ground Support Equipment for SSFDR

Hand-Held Download Unit (HHDLU)

The HHDLU is a compact, highly portable flight line support tool for accomplishing
on-aircraft tasks such as SSFDR/SSUFDR memory readout, SSFDR built-in-test fault
history readout, and selective monitoring of incoming parameters from the FDAU.
The HHDLU connects via the SSFDR/SSUFDR'’ s front panel connector, enabling
easy access to the recorder while installed in its aircraft mounting rack. The
HHDLU is primarily intended for convenience where customers perform periodic on-
aircraft readout of flight data and provides high speed download of the contents of the
recording memory via an RS-422 interface. The HHDLU contains a 170 MByte
removable mass storage device (credit card sized PCMCIA PC-Card) which is
capable of storing the entire recording memory contents of a number of recorders.

Automated Test Unit (ATU)

The Automated Test Unit (ATU) is a cost-effective shop level PC-based system which
allows automated acceptance and return-to-service testing of the SSFDR/SSUFDR,
downloading of the data directly from the SSFDR/SSUFDR and readout of the data
using the ADRAS For Windows software described below.

ADRAS (Aircraft Data Recovery and Analysis Software) For Windows (AFW)
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AFW is a PC-Windows software package which enables users to perform their own
analysis of flight data removed from the solid-state FDR products. The user
interface provides an easily-understood, menu-driven readout and analysis tool that
requires minimal operator training. AFW is a full-featured analysis tool which lets
the airline graph and tabulate the data, search for eventsin the data and export to other
analysis programs or databases.



Aircraft Data Recovery and Anadysis System For Windows
(AFW)
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