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High Speed 3 Amp Solid-State Relay

(SSR3A)

[ttt

Key Features

6 ns Switching Speed

0 to 2 MHz input frequency

60 ns minimum pulse width
Power and signal inputs
isolated from sources.

= Easy replacement of IGBTs
(NO Resoldering Necessary!)

Electrical Specifications

Parameter Test Conditions Min | Typ | Max | Units
Supply Voltage fin=0Hz 8 12 18 \'%
Supply Current 0 Hz < f, < 2MHz, V;, = 12V 50 230 mA
Supply Isolation Voltage 1.5 kV
Input Logic High Vin =12V 2.8 5 15 \
Input Logic Low Vin =12V 0 0 2.7 Vv
Logic Input Isolation Voltage 5 kV
Operating Frequency Range Vin =12V (Note 1) 0 2 MHz
Minimum Pulse Width 60 ns
Operating Temperature -40 20 85 °C
Output Switching Time 8V <Vin £ 15V (Note 2) 6 ns
Switch Voltage (Note 3) 1500 \
Switch Current (Continuous) 0 4 A
Switch Current (Pulsed) (Note 4) 10 30 A

NOTES

1. An external cooling fan will need to be used to cool the driver chip when switching at

higher frequencies. Check driver heat sink temperature to determine when fan will be
necessary. Frequencies higher than 2MHz can be achieved if IGBTs or MOSFETs
with lower gate capacitances are used. See Application Notes section for more details.

. Switching times are dependent on the load current and impedance. Stated switching

Speed is specked based on prototype test with the STGF3NC120HD 1200V IGBTs.

. Maximum voltage is determined by the IGBT/MOSFET used. The 1200V IGBTs that

come standard with the board give it a 1200V standoff limit. The maximum
recommended voltage is 1500V. Higher voltages may be used if the proper
IGBTs/MOSFETSs are found however PCB limitations will ultimately limit the standoff
voltage.

. The Pulsed current is highly dependent on the transistor used. For the 1200V IGBTs,

the maximum pulsed current is 10A. However, the Circuit board itself can withstand
currents as high as 30A for short periods of time. The User should observe trace and
switch temperatures to empirically determine maximum allowable pulsed current.
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Application Notes

The SSR3A Solid-State Relay board is designed for switching applications requiring

high voltage, low current loads. The installed 1200V IGBTs enable the device to act as

a bidirectional, isolated relay with a standoff voltage of 1200V. The on-board driver,

isolator, and DC-DC Converter chips are all protected against high voltage transients if

one or both of the IGBTs should breakdown. Protection circuitry for the IGBTs was
intentionally left off of the board for added flexibility for various application circuits.

The installed IGBTs come in transistor sockets for convenient replacement and can be
substituted with a variety of other IGBTs or MOSFETs with comparable characteristics.
Below is a table of recommended substitute MOSFETs and IGBTSs.

If MOSFETSs or IGBTSs other than those listed are to be used, please note the following:

1.

MOSFETs
Part Number | Voltage | Current Gate Capacitance |On Resistance
STP16NF06 60 V 16 A 315 pF 0.1Q
IRF820A 500 V 25A 340 pF 3Q
IRF840 500 V 8 A 1300 pF 0.75Q
STP2NK60Z 600 V 1.4A 170 pF 7.2Q
SPA02N80C3 800 V 2A 290 pF 270
STP5NK100Z 1000 V 35A 1154 pF 270Q
STP4N150 1500 V 4A 1300 pF <7Q
IGBTs
Part Number | Voltage | Current Gate Capacitance |On Resistance
STGF3NC120HD | 1200V 3A 470 pF ~0.73Q@3 A
IRGB5B120KD 1200 V 6A 370 pF ~06Q@6A

The gate capacitance of the MOSFET determines the maximum operating
frequency. As long as the maximum current listed in the parameters table is not

violated, any MOSFET or IGBT can be used. If higher frequencies are desired, the
SSR3A is capable of operating at frequencies up to 15MHz which is limited only by

the bandwidth of the on-board optoisolator.

All IGBTs must have an internal body diode in order for the SSR3A to operate as a

bidirectional switch. If the user desires to use an IGBT which does not contain a

body diode, the SSR3A can be operated as a unidirectional switch by removing one

of the two IGBTs and shorting pins 2 and 3 of the unused Transistor socket.

As noted in above it is possible to optimize the maximum operating frequency and

power consumption of the SSR3A by choosing an IGBT or MOSFET with the lowest
gate capacitance. If the maximum operating voltage is not of great concern, the user

may use other lower-voltage MOSFETSs to operate the switch at higher frequencies

without maxing out the power supply. Another technique is to remove one of the two

transistors from the heatsink. By shorting pins 2 and 3 of the unused socket, the
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effective gate capacitance is cut in half and can greatly improve performance if bi-
directional switching is not necessary.

As a safety precaution, the power and signal inputs are protected with input diodes to
guard against improper input polarities. The power supply input can withstand -40V and
the signal input can withstand up to -100V.

Thermal Considerations

The SSR3A has a heatsink with a thermal resistance of 3.7 °C/W to maximize heat
dissipation from the IGBTs. The driver chip is also equipped with a DIP cooler heatsink
which has a thermal resistance of 30 °C/W. However, for higher frequencies, a light
airflow is recommended to keep the driver from overheating. In most cases the large
heatsink can keep the IGBTs cool but the user can use the thermal resistance of the
heatsink and the anticipated switch power dissipation to determine if additional airflow
cooling is necessary.

Simplified Circuit Diagram
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Mechanical Drawing
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All Dimensions in inches / [millimeters]

NOTE: Heatsink height from surface of board: 1.5 in (38.1 mm)

Questions and Tech Support
For questions or comments about this product, contact:

Jason Owens

Owens Technologies, LLC
Phone: (419)699-0063

E-Mail: Jdo300@sbcglobal.net

DISCLAMER: Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates. It is
your responsibility to ensure that your application meets with your specifications. OWENS TECHNOLOGIES, LLC MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY
KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE. Owens Technologies, LLC disclaims all liability arising from this information and
its use. Use of Owens Technologies, LLC devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Owens Technologies, LLC from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any
Owens Technologies, LLC intellectual property rights.



