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TELEDYNE 
TECHNOLOGIES
Parent Company
» Diversified high-technology company

» Broad, balanced portfolio of highly-engineered 
products

» Proven track-record; hands-on management; 
consistent performance
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San Diego, CA, US: 
Underwater Systems

Grenoble, FRA: Image 
Sensors
and SIP

Chelmsford, UK: Vacuum 
Products, CCDs

El Segundo, CA, US: 
Commercial Aviation

Bromont, QC, CAN: 
MEMS

Taby, SWE:

Thermal Cameras

Goleta, CA, US: 
Cooled and 
Uncooled Cores

Huntsville, AL, US: 
Engineered Systems

Waterloo, ON, CAN:

Machine Vision Cameras

Elkridge, MD, US:

Ground Vehicles

Global Presence >250 worldwide facilities
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End-Use Markets and Main Applications

DEFENSE & 
AEROSPACE

Defense Electronics 

Surveillance 

Systems 

Unmanned Air and 

Land Vehicles 

Commercial Aircraft 

Avionics

HEALTHCARE

Bio-MEMS

Endoscopy Sensors 

Ophthalmology 

Radiotherapy

X-Ray Detection
SPACE

Space-Based Imaging 

Radiation-Hardened 

Electronics

Satellite Communication 
Subsystems

TEST & 
MEASUREMENT

Semiconductor 

Development 

Environmental 

Testing

Network Analyzers 

Laboratory 

Instruments

ENERGY & 
INFRASTRUCTURE

Offshore Energy 

Subsea 

Infrastructure 

Construction & 

Mining

Utilities

SAFETY & SECURITY

Air Quality and 

Safety 

Process Gas 

Senssing

Perimeter Security 

Traffic Control 

Automotive Safety

INSPECTION

Semiconductor and

Electronics 

Battery Inspection 

Factory Condition 

Monitoring

Food Inspection

MARITIME

Ocean Science

Unmanned 

Underwater Vehicles 

Underwater Imaging 

Navigation Systems
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TELEDYNE TECHNOLOGIES
Reporting Segments

Instrumentation
Oscilloscopes, Protocol Analyzers 
Air and Water Quality Analyzers 
Marine Instrumentation, Sonar,

Acoustic Doppler Current Profilers, AUVs

Digital Imaging
Image Sensors, Cameras, Image 

Processors, Software,
X-Ray and RF Systems, Lidar, GIS,

MEMS, Chipsets

Aerospace & Defense 
Electronics

Avionics, Communication Components and 
Subsystems, Interconnects

Engineered Systems
System Engineering, Advanced 

Manufacturing, Energy Systems, Turbines
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Agenda
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Fundamentals
1. Space Mission

• Space Economics, Standards, Device and Screening selection

2. Optocouplers
• Optoelectronics for isolation in power supply and slow speed control switching

3. Optical Transceiver for Data Transport
• Fiber Optics Elements improves EMC/EMI resilance, offers lowers power consumption, 

uses less connectors and is much lighter in weight the traditional cable solutions



Certified Supply Chain Partner
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Strategic Intent
Leverage DLA 

component and Class K 

hybrid business models

to offer highly integrated & 

high reliability solutions 

into mission critical target 

markets

DLA /

SWaP-CTR
Size, Weight, and 

Power + Cost, Time to 

Market

& Reliability

New Mission Requirements Afford New Levels of Governance



Upgrade Optocoupler Mission Assurance Levels

Device / Subsystem

66xxx-base device

JANS

66224-309 JANS

JANTXV

66138-809

Commercial &
JANTX

66138-009

SWAP-C-T-R 

REQUIREMENTS

HERO PRODUCTS

EM Units 

Bench testing

Device Readily Available

FLIGHT UNITS

Full Mission Assurance 

Device Readily Available

66224-189 JANTXVR 66224-329 JANSR

66266-103 66266-105 66266-300

66095-001 66212-105 66212-300

JANTXV

Context of Flow across

Mission Requirements
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JANSCommercial

DLA Certified Optocoupler: New opportunities within the spec guidelines

JANTX

Leverage Certifications into New Offerings

JANTXVR 

JANTXV
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BJT Diode construction and packaging factors

Certified Die Bank at TXV Level 
New Construction Method improve 
performance and extend lif

• Certified Die Bank

• Simplified Ordering

• High Voltage Isolator

Drop-in 

Replacement – 

Backward 

Compatible

• Leverage non-hermetic

packaging into certifications

• Retain same footprint

Drop-in 

Replacement – 

Backward 

Compatible
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Radiation Certified Specification Compliance

Electrical test parameters for the 66224-329 (U) and 66224-339 (BU) optocouplers

Parameter Description Test Condition Min Max Units

IR LED reverse leakage current VR=2 V 100 uA

VF LED forward voltage IF=10 mA 0.8 1.5 V

VCEO Collector to emitter breakdown voltage IF=0, IB=0, Ic= 1 mA 40 V

VCEO * Collector to emitter breakdown voltage IF=0, IB=0, Ic= 1 mA 60 V

VCBO Collector to base breakdown voltage IF=0, IE=0, Ic= 100 uA 45 V

VCBO * Collector to base breakdown voltage IF=0, IE=0, Ic= 100 uA 60 V

VEBO Emitter to base breakdown voltage IF=0, Ic=0, IE=100 uA 7.0 V

IC(OFF) Off-state collector current IF=0, IB=0, VCE=20 V 100 nA

hFE DC current gain IF=0, VCE= 5V, Ic=10 mA 100.0

IC(ON)1 On-state collector current IF=1 mA, VCE=5 V 2.0 10.0 mA

IC(ON)2 On-state collector current IF=10 mA, VCE=5 V 5.0 mA

Vsat Collector to emitter saturation voltage IF= 2 mA, Ic= 2 mA 0.3 V

* Denotes the breakdown voltages specifically for the JANSR4N49BU

Standard DLA Specs offer context for 

Performance Requirements
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Same Die – Different Effects: Comparing HDR & LDR Effects on BJT Technology
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JANSR4N49U / JANSR4N49BU comparison of CTR degradation at IF = 1 mA between

HDR and LDR irradiation for the biased and unbiased conditions.

Higher degradation 

is seen for the LDR 

irradiation tests.

All of the devices 

still met datasheet 

performance after 

100 krads.

Low Dose Rate Needs Mitigation



Same Die – Different Effects: Impact of Neutron & Effect of Drive Current

JANSR4N49U (66224-329) / JANSR4N49BU (66224-339) with normalized CTR versus neutron fluences for different LED forward currents.

About 55% loss 

in CTR for 1-MeV 

Neutron fluence 

at 1x1012 n/cm2

The devices still 

met datasheet 

performance 

after this test.

Use Condition Offers Mitigation
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Same Technology with different packaging High Voltage – Environmental Flow

Screening Flow offers mitigation choices
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New Device Available

Information provided upon request



COTS Availability for Mission Assurance

Context of photonic isolation modules & DLA

New!

JANTXVR4N49U 

66224-18X
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Standard Single Fiber / Parallel Fiber & Low Power Media Converter Products

Micropac link here to serve 

long term Ecosystem: 

Microchip, AMD & Others.

Supports Ethernet Links!

Use Cases driving 

new chip for 

Chassis and Edge 

computing engines

Micropac part interface 

here

HPSC = High Performance Space Computing
A Microchip product

Standard Product – EVK Available Now

Small Area on host card

1”x1”x0.5”

Small Area on host card

1”x1”x0.5”

Parallel fiber – 4 portMore info and expertise 

here: 

https://micropac.com/soluti 

ons/high-speed-fiber-optic- 

communication

Teledyne EAR 99 Ok to Distribute Aerospace & Defense Electronics – Teledyne Micropac 18

Eval Kit Now Available!

Capable for TSN or Other

Ethernet
10GBASE-KR - Backplane 

10GBASE-SR – Front Panel

COTS Solutions!!



Fundamentals: Optical Elements Laser and Diodes

19

• Data transmission, telemetry, control and EMI management can all be 

improved through the use of signals in the optical domain

• Sources [W/A]

• LED’s – Incoherent light

• Volumetric – light is everywhere best for illumination

• Surface emitting – top emitting more directional

• Point source – masked for optimal fiber coupling

• Edge emitting, Resonant cavity – Super Luminescent Diode higher 

power and lower current for communication (near coherent)

• Lasers – Coherent light

•

•

TO-46 

62074 

GaAs - LED

ST 

66217

Point Source

SMA 

66205

Point Source

• VCSEL(*DBR) – Vertical Cavity Surface-Emitting Laser diode – 

couples well to optical fibers

Laser diode - Fabry Perot, Quantum well

**DFB – Single Mode, Long distance

* Distributed Bragg Reflector

** Distributed Feed BackW/A – Watts / Amp

Deeper Tech 

Training 

Available

• Detectors [A/W]

• PN Photo Diode – older technology

• PIN Diode – most common (intrinsic region added)

• Avalanche photodiode – very good for low light detection, 

high bias Voltage

• Schottky photodiode – higher speed, improved time response

• Phototransistors - converts the light energy into an electric

current or voltage with amplification

TO-46

61082

Silicon

ST

66215

Silicon

SMA

66204

Silicon

Transceiver 

67170 – Space Wire

Flight Heritage

A/W – Amps / Watt
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COTS Solutions Available



Optical Ethernet Use cases are expanding

Camera 

Sensor

RF Transponder 

Data Storage 

Avionic Nodes 

Smart Display 

Controller

Optical Ethernet Link

Co-processor

Optical

Ethernet

Optical 

Ethernet

Single Board Computer (SBC)

Storage

FPGA

Computing 

Engine

Ethernet on the 

Chassis Platform
Ethernet on the 

payload controller 

chassis

Spacecraft Bus

Spacecraft Payload

HPSC – PIC 64 High Performance Space Computer – 

NASA/JPL Microchip PIC
Space VPX , Power VITA 46.11, VITA 48.0, VITA 

62.0, and VITA 78.0
XMC

AMD – Versal and Derivatives

3U & 6U Open VPX

Use Case Expansion COTS Solutions Available

Photonic Interface

within 2 Ecosystems is confirmed!
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Thank You!

Bob Campanini 

bcampanini@micropac.com

Teledyne Micropac 

www.micropac.com

Teledyne EAR 99 Ok to Distribute Aerospace & Defense Electronics – Teledyne Micropac 22

mailto:bcampanini@micropac.com
http://www.micropac.com/

	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: TELEDYNE TECHNOLOGIES Parent Company
	Diapositiva 4: Global Presence >250 worldwide facilities
	Diapositiva 5: End-Use Markets and Main Applications
	Diapositiva 6: TELEDYNE TECHNOLOGIES Reporting Segments
	Diapositiva 7
	Diapositiva 8: Fundamentals
	Diapositiva 9: New Mission Requirements Afford New Levels of Governance
	Diapositiva 10
	Diapositiva 11: DLA Certified Optocoupler: New opportunities within the spec guidelines
	Diapositiva 12: BJT Diode construction and packaging factors
	Diapositiva 13: Radiation Certified Specification Compliance
	Diapositiva 14: Same Die – Different Effects: Comparing HDR & LDR Effects on BJT Technology
	Diapositiva 15: Same Die – Different Effects: Impact of Neutron & Effect of Drive Current
	Diapositiva 16: Same Technology with different packaging High Voltage – Environmental Flow
	Diapositiva 17: COTS Availability for Mission Assurance
	Diapositiva 18: Standard Single Fiber / Parallel Fiber & Low Power Media Converter Products
	Diapositiva 19: Fundamentals: Optical Elements Laser and Diodes
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22: Thank You!

