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ABTRACT 

A method of operating a fail-safe programmable solid-state relay, wherein the relay 

comprises a base module; a configuration module; a control voltage module comprising at 

least one energy storage device; a controller module having at least two substantially 

electrically isolated microcontrollers operating in parallel, each microcontroller comprising 

an internal EEPROM memory, and at least one digital timer; and at least one switch module 

comprising at least one switching circuit, wherein the or each switching circuit has two 

switches, and at least one driver circuit; wherein the control voltage module is adapted to 

receive an applied control voltage or current and to permit pre-selection of an activation 

voltage or current level and a de-activation voltage or current level, the method comprising 

the steps of performing a set of self-tests at an initial start-up and cyclically during the 

powered state of the solid-state relay, wherein a self-test comprises continuously detecting 

and comparing a state of the at least one switch with an expected state therefor and wherein 

if any self-test within the set detects an unexpected state, substantially simultaneously 

therewith a failure flag is set in a non-volatile memory and the at least one switching circuits 

are set to a safe or default state; setting an integrity flag and an integrity count flag within 

the memory when all self-tests in the set are passed; and reading the failure flag from the 

memory at any subsequent start-up, wherein if the failure flag is not set, the integrity count 

flag is read and a set of self-tests is performed. 
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