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High-Voltage Optocoupler for Space Environments

Southwest Research Institute® (SwRI®) developed the 100SW1502/1602 to
address the need for a space-grade high-voltage (HV) optocoupler. To ensure
high reliability, the device pairs a custom glass-passivated multi-junction HV
diode with a glass-lensed LED array. The optocoupler is designed to prevent
leakage and operate from -40°C to 100°C. To protect against contamination,
the device meets NASA requirements for low outgassing.

The optocoupler can be configured to suit the client’s application, as
~2.6V or ~5.4V forward voltage @ 200 mA. Both options have internal
parallel sets of two LEDs in series for increased reliability through
redundancy. The LED heat is ejected through the copper LED leads by
coupling to a board thermal plane, while the HV section ejects heat via
0.040-inch diameter solid silver leads. The high-current LED array allows
the optocoupler to achieve a very high stepping slew rate (e.g., from 0V

t010kV@100Mand 40 pFin only 234 psec). Optocoupler installed on circuit board

Features
* Dual internal LED drive paths for high reliability

* High reliability to 6 kV (NASA standard) without additional insulation
* High reliability to 10.5 kV with additional Parylene coating

* 15 kV internal HV diode (derated to 10.5 kV)

* 15 kVinternal isolation (HV to LV, derated)

* Current transfer ratio ~0.5% to 1.0% at 500V and ~25°C
(depending on LED configuration)

* Low dark current (across HV diode) and isolation current
(HV to LV) for low leakage

* Hetero-junction LED structure resistant to proton

e oms
* Internal electrostatic discharge (ESD) protection diode Stepping waveform from 1.71Vto 5.8 kV

(100SW1502 only)
* Designed to prevent cold failures due to coefficient expansion
* Vacuum poured to eliminate defects causing discharge
* Large LED structure to inhibit noise from uneven illumination
100SW1602 Additional Features
* Two separate LED drive paths
* Additional thermal and HV return pins

* Quter surface spacing to 8 kV (NASA standard) without
additional insulation

* 16 kV internal isolation (HV to LV, derated)

* U-bend stress relief on low-voltage pins
High-speed waveform from 0 Vto 10 kV in 23.4 usec
driving 100 M and 40 pF load

Advanced science. Applied technology.



http://swri.org

Testing
Unit
Standard testing for each unit includes visual and

radiological inspection of LED, LED assembly,
and HV diode

Batch

* Pulse testing of LED assembly alone at
20 mA and 1 A (9 msec each)

* Bare diode high-voltage leakage
characterization at 2 kV & 3 temps Internal discharge test to 10 kV with 100 pC calibration pulse
(80°C, 25°C, -35°C)

* Potted (pre-Parylene) high-voltage leakage
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We welcome your inquiries. L 4
For more information, please contact: S f
Schedule and Delivery Technical Support
Carlos Urdiales Dennis Guerrero
Senior Program Manager Senior Engineering Technologist
210.522.3207 210.522.3808
curdiales@swri.org dguerrero@swri.org
Department of Space Instrumentation/Power Systems
Space Science and Engineering Division powersystems.swrl.org
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