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SSR-RACK24 Datasheet

24-Channel Solid-State Relay (OPTO22, Gordos) Mounting & Interface Rack Accessory for MCC
Digital /O Boards
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Overview

The SSR-RACK24 is a mounting and interface rack for use with industry-standard size solid state I/O modules. These
modules provide functional isolation?® for both digital inputs and outputs. Onboard TTL-level drivers provide the
necessary drive current to control any compatible 5 V solid-state relay. This board allows interfacing 24-channel relay
accessories to any Measurement Computing Corporation (MCC) digital I/O board with 50-pin or 100-pin connectors.

Interface to DIO Boards

The SSR-RACK24 is compatible with MCC digital 1/0 boards such as the PCI-DIO24, PCI-DIO24H, PCI-DIO48H, PCl-
DIO96, PCI-DIO96H, USB-DI024/37, and USB-DIO96H/50.

Powered from the PC

The SSR-RACK24 board is powered from a +5 V computer power supply line or an external +5 V supply. Power is

connected through a four-pin MOLEX connector, just like that found on all PC power supplies with expansion plugs.
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Figure 1. Molex connector pin assignments

1 Functional isolation up to 30 VAC, 42.2 Vpk, 60 VDC maximum. Do not connect to voltages above these levels; product is not certified for use
with hazardous voltages.
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Screw Terminal Wiring

Each SSR-RACK24 screw terminal supports two relay modules. Use 12-22 AWG wire to connect signals to the screw
terminals.! The screw terminals are high-quality jaw types that do not bind when removing wires. The status LED is
ON when a module is active.
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Figure 2. Typical relay channel screw terminal

The screw terminal/module numbers correspond to 8255 ports:

e 1to 8 correspond to FIRSTPORTA Bit 0 to Bit 7

e 9to 16 correspond to FIRSTPORTB Bit O to Bit 7

e 17 to 20 correspond to FIRSTPORTC Low Bit O to 3
e 21to 24 correspond to FIRSTPORTC High bits 4 to 7

Solid-state I/O modules

The SSR-RACK24 has 24 mounting positions for solid state I/0 modules manufactured by Gordos, OPTO22, Grayhill,
Western Digital, and others. These modules provide functional isolation for both digital inputs and outputs.
Mounting screw threads are provided for you to easily install the SSR modules. An example of an SSR module and
mounting screw is shown below.

Mounting —
SCrew

Figure 3. Typical SSR module with mounting screw

Compatible SSR modules:

e 1781-IB5S (DC input, 3.3 to 32VDC, 5V logic, slim module?)
e 1781-0B5S (DC output, 3 to 60VDC, 5V logic, slim module?)

1 This product is not certified for use with hazardous voltages. Do not connect to voltages above 30 VAC, 42.2 Vpk, 60 VDC levels.
2 Do not connect to voltages above these levels.

Copyright Digilent, Inc. All rights reserved. P 20f6
Other product and company names mentioned may be trademarks of their respective owners. age 2o



SSR-RACK24 Datasheet — January 2026

Module input/output control

Set the module type for input or output using the DIP switch for each port.

e A -—FIRSTPORTA control
e B —FIRSTPORTB control
e CH-FIRSTPORTC High (controls four bits)
e CL-FIRSTPORTC Low (controls four bits)

T Switch up = output

l Switch down = input

Figure 3. DIP switch to control port direction

37-pin /O Connector

/A DIGILENT
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The SSR-RACK24 has one 37-pin D type connector (P14). Use a 37-pin cable to connect with 24-bit DIO boards, such

as the USB-DI024/37.

GND
FIRSTPORTB Bit 0
FIRSTPORTB Bit 1
FIRSTPORTB Bit 2
FIRSTPORTB Bit 3
FIRSTPORTB Bit 4
FIRSTPORTB Bit 5
FIRSTPORTB Bit 6
FIRSTPORTB Bit 7
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Figure 4. 37-pin connector pinout

Do not make connections to pins marked "NC".
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50-pin /O Connectors

The SSR-RACK24 has two 50-pin connectors labeled IN (P15) and OUT (P16). Use a 50-pin cable to connect with
compatible MCC digital I/0 boards.

e Connect a cable from a DIO device to the IN connector.
e Connect a cable from another SSR-RACK24 to the OUT connector.

GND 50| ® @ | 49
RELAY 17 48 | @ @ | 47 RELAY 18
RELAY 16 46 | @ @ | 45 RELAY 20
RELAY 21 44| @ @ | 43 RELAY 22
RELAY 23 42| @ @ | 41 RELAY 24
RELAY9 40| @ @ | 39 RELAY 10
RELAY 11 38| ® @ | 37 RELAY 12
RELAY 13 36 | ® @ | 35 RELAY 14
RELAY 15 34 | @ @ | 33 RELAY 16
RELAY1 32| ® @ | 31 RELAY 2
RELAY3 30| ® @ | 29 RELAY 4
RELAY5 28 | @ @ | 27 RELAY 6
__RELAY7 26| ® @ |25 RELAY8 ____
24| ® @ |23
2|e 0 |21
20| ® @ |19
Signals on 12 : : 157-) The OUT connector
pins 1-24 go to 12| @ @ |13 can be connected
50-pin connector ., | o @ | 11 toanother
labeled OUT 10lee]? SSR-RACK24
sl @@ |7
6| ® ® |5
4| @@ |3
2| @@ |1

Figure 5. 50-pin connector pinout

Onboard buffers

Because most manufacturers of SSR racks do not supply output buffers on the SSR rack, simple digital I/0 boards
such as the PCI-DI024, PCI-DI0O96, and other manufacturer's 82C55-based digital /O boards do not have the power
to switch the SSRs. For example, to use an OPTO22 PB16 rack, you need to use a high-drive DIO board such as the
PCI-DIO24H or PCI-DIO96H. To be usable with all common TTL output boards, the SSR-RACK24 is designed with
onboard buffers. With these buffers, you can plug directly into the SSR-RACK24 from your PCI-DI024, PCI-DIO96, or
any other manufacturer's 82C55-based digital 1/O board.

SSR-RACK Inverting Logic

On an input SSR, the presence of a voltage raises the TTL output of the SSR from TTL low to TTL high. Because the
SSR-RACK uses conventional inverting logic, the completed circuit of SSR and SSR-RACK lowers the signal to the DIO
board from TTL high (+5) to TTL low (GND). An output SSR completes a circuit when the DIO board TTL signal to the
SSR is low. The circuit through the SSR is open when the signal from the DIO board is high.
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Converting the SSR-RACK from Inverting Logic

The SSR-RACK follows the convention set by OPTO22 and followed by virtually all SSR rack manufacturers — the
sense and control logic for the relays is inverted. This means that a 0 output from the digital /O board causes an
output relay to activate (complete the circuit), while a 1 (TTL high) causes the relay to deactivate. The chips which
invert the logic are socketed and can be easily replaced with chips that do not invert the logic. Please consult with a
professional if you need non-inverting logic, so not to void the device’s warranty. This service is not available from
Digilent.

Specifications

All specifications are subject to change without notice.
Typical for 25 °C unless otherwise specified.
Specifications in italic text are guaranteed by design.

Relay Input Specifications

Number of Channels 24

Functional isolation

Power Supply Specification

+5 V from a computer power supply or an external +5 V supply
connected to the four-pin MOLEX connector

Power Supply

Screw Terminal Connectors

12 -22 AWG

Environmental Specifications

Operating Temperature Range 0°Cto70°C
Storage temperature range —40 °Cto 100 °C

Humidity 0% to 90% non-condensing

Hazardous locations Not certified for use in hazardous locations.
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Certifications

https://ni.com/certification

Software Options

The SSR-RACK24 is an accessory board compatible with MCC digital I/O boards, such as the PCI-DIO24, PCI-DIO24H,
PCI-DIO48H, PCI-DIO96, PCI-DIO96H, USB-DI024/37, and USB-DIO96H/50, which use the following MCC software:

e InstaCal

e Universal Library for Windows

e Universal Library for Linux (PCI-DIOxxx boards are not supported)
e  ULx for NI LabVIEW

e DAQami (PCI-DIOxxx boards are not supported)

Ordering Information and Purchasing Options
Digilent Part Numbers:

e 6069-410-069 — SSR-RACK24 (Solid state relay backplane (Gordos/OPTO-22 type relays), 24-channel)
o Molex 4-pin Male-to-Female Power Cable, 10 ft, 18 AWG (included)

Additional Resources

Reference materials are available on Digilent’s Reference site (https://digilent.com/reference).

About Digilent

Digilent, part of the NI Product Family, has been at the forefront of innovation since 2000, crafting hardware and
software solutions that empower engineers, researchers, educators, and scientists to design and test with
unparalleled flexibility. Our customizable solutions cater to both seasoned professionals and emerging engineers,
accelerating development while maintaining a low barrier to entry.

We're committed to making engineering accessible, offering competitive pricing, portable products, and
comprehensive documentation. With a global presence spanning three continents, Digilent ensures speedy and cost-
effective access to our products through an extensive distribution network. Specializing in USB-based test and
measurement devices, flexible and intuitive software, low-cost data acquisition and data logging tools, and AMD-
based FPGA development boards, our products’ design philosophy champions your creativity. By providing world
class documentation and support and keeping our hardware and software flexible and practical, we are continuing
to provide the building blocks while you bring the brilliance.
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