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Teledyne Ruggedized Optical Devices

0 International Space Station | : Mg
¢ 125 Mbps, FDDI suite of devices -

¢ All dataaudiovideo communications go thru
Teledyne devices

F22

¢ 500 Mbps, MM Fiber

C+SNE [26 tNRFALS o6ndmnné
¢ Over 15,000 devices to date

¢ 52 Tx & 53 Rx per aircraft

0 F35, Joint Strike Fighter
¢ 2.5 Gbps per Channel, MM fiber
CcaAYAlFGdzNE F220LINAY G Oomé |
¢ Over 5,000 devices to date
¢ 55 Quad Transceivers per aircraft
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Optical Networking

Push the envelope in next generation optical networks

Optical Routers & Transponders
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OC768, 16 channels

Multiple rates to 44 Gbps

Highly integrated single chip modules
High frequency and noise isolation

Solder bump flip chip

High Temperature Giired Ceramic (HTCC)
BGA substrate

Utilizing stripline and microstrip provisions

TOSA/ROSA
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Up to 11 Gbps & 80 Km
TDM & DWDM, 1550 nm
SonetSDH, Ethernet
High speed gain chip
Planar wave guide
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Application Experience

2 Gbps Quad Channel Transceiver

10 Gbps Receiver

10 Gbps TOSA

Wavelength locked light source

MEMS mirror array (n x n) optical switch
Laser Pump Module for Raman Amplifier
Tunable wavelength laser source

DWDM Tx/Rx

MachZehnderwaveguide modulator

High power laser sources (up to 10W)
MEMS HUD

MEMS FP interferometer based navigation grade accelerometer
Fiber Bragg grating array for optical gain control

Fiber optic pressure sensors
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Optoelectronics Advanced Design & Packaging

Ruggedized Fiber Optics Transmitters, Receivers and Transceivers

Custom Design & Packaging Standard Devices
0 High Reliability 0 Upto 4.25 Gbps40cC to +98C, soon 108
0 Hermetic 0 High Reliability Industrial Packaging & Compont
5 MIL-PRF38534 Class H 0 Extended shock and vibration, moisture resistar
B o 0 Standard connector interface: LC/MT/FC and
. e others
[ ke o 0 Single mode, Multimode, Ethernet, Duplex,
e 8 Optical RX &TX - Multiplex

500Mbps, 1.5 Em¢ E

== //

Quad Optical Transceiver SFFM ®hé EMING d 0§ ¢  Bicro BopréFactor (MFF):
2.5Gbpspechannel, ¥ E ™mM¢é¢ E ndHE 037% E ndo
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Teledyne Optical Device Roadmap

Phase 1: Currently available
TXO004SFF: 4.25 Gbps SFF MM Dual Transmitter
RX004SFF: 4.25 Gbps SFF MM Dual Receiver
TROO4SFF: 4.25 Gbps SFF MM Transceiver
TROO4MINI:  4.25GbpsMM Transceiver
TX004MFF: 4.25 Gbps MFF MM Transmitter
RXO004MFF: 4.25 Gbps MFF MM Receiver
TXSMAVIFF: 4.25 Gbps MFF SM Transmitter
RXSMAMFF: 4.25 Gbps MFF SM Receiver

Phase 2: 10 Gbps
¢ Moisture resistant
¢  MINI, MFF

Phase 3: 4.25 & 10 Gbps
¢ Hermetically sealed
¢ MINI, MFF

Phase 4: 4.25 & 10 Gbps Arrays
¢ 4 to 8 channels per device
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Phase 5: Space Qualified Transceivers
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