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Key Principles
● Add a layer of abstraction to the electrical cabinet that allows researchers to 

troubleshoot at the cable layer, rather than the wire layer, through the use of 
cables that have a connector shape specific to the signal it is carrying.

● 1-Wire cables will have a specific 1-Wire connector, RTD cables will have 
unique connector, etc.

● Reduces risk of damage to the detector during troubleshooting while 
increasing speed and ease

○ Swapping channels or sensors to perform a sanity test is quick and easy
○ Wires are not exposed when cable disconnected
○ Provides places to make easy multimeter connections
○ Provides an avenue for connecting to the sensors with a device other than the PLC
○ Provides a place for added fuses, LED indicators, and ESD protection
○ Terminal blocks included for manual wiring and future flexibility



Conceptual
Drawing

● PLC Module Breakout
○ A cable or wires that 

route signals from the 
PLC modules to a 
breakout board.

● DB-50 Detector Breakout
○ Breaks out the signals 

carried by the DB-50 
cables that run down to 
the detector.



Implementation Principles
● Keyed connectors to prevent incorrect insertion
● Latched connectors to lock them in place
● Pre-built commercially available cables
● LED power indicators
● Labeling on all cables, connectors, PCBs, etc.
● Fuses
● ESD Protection
● PCBs designed to mount to rack
● Connectors positioned to keep cables contained within cable raceways
● Through-Hole connectors, surface mount models are less robust
● Goldilocks sizing

○ Not too big, not too small
○ Can be manipulated with hands, tools not required or desired
○ Cable should be able to be disconnected without pulling on the wires



● Molex offers many families of 
wire-to-board connectors that 
cover a broad spectrum of use 
cases

● https://www.molex.com/en-us/pr
oducts/connectors/wire-to-board
-connectors
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