LHCb electrical reception test procedure

On return from the population company and before pitch adapters and chips are mounted the boards must be tested for shorts and correct component values.

The CABSPY board pictured below is a breakout board which when combined with two dummy cards ansd a cable set can be plugged into a hybrid and gives access to all the signal lines.   
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A second board CABTEST2 s also provided which in combination with a cable can be used to determine if there are shorts between pins on the connectors.  

Hybrid test procedure 

Using  the meterman  multimeter set to beep on low resistance the lines are probed for shorts and the correct resistance between pairs. Additionally the two temperature sensors can be plugged into the temperature meter to verify the sensor operation.

To make this process easier and help documentation of the process each of the lines is labeled on the circuit board and the expected resistance value between a particular pin and another trace is marked. The process can be broken down into three steps, all traces to ground, all traces to each of the four VCC planes and traces to other traces.   

All traces to ground. This is the simplest test where the meter is applied between any of the ground terminals and each of the other pins on the board. It is quickly executed by simply sliding the meter probe along each of the data block pins and then across each of the control signal pins. Note that there are some intentional shorts here between the sense low pins and ground and also single ended return pairs are tied to ground via 50 ohms although these should not make the meter beep.

All traces to VDDx This test is similar to the previous test but there are 4 separate power planes and each of the signal lines must be tested for shorts between any of the pins and for independence between each of the four VCC planes. Perhaps it is easiest if the VCC planes are tested for independence first and then shorted to each other before doing a single test from VCC commoned to each pin. A check should also be made at this point that there is 100 ohms from VCC commoned to each of the VCC sense pins.

Trace Pair resistance. There are a number of different pair types on the hybrid. Clock, trigger, Reset and test pulse(TP) are differential LVDS terminated in 75 ohms but with an additional 25-30 ohms in series from the cable giving a measured differential resistance of just slightly more than 100 ohms. Single ended signals use one side of a pair with the other side terminated with 50 ohms to ground (~65 ohms with cable resistance )(except Power on reset which, due to a board fault does not have its pair terminated ) The signal side of the single ended signal pairs is not terminated and should be open circuit. Sense pairs have one side connected to ground so the cable resistance should be measured and the + side should have 100 ohms plus cable resistance to the respective Vcc. The two temp sense pairs should have around 10K differential resistance at ambient temperature.       

Trace to trace shorts Testing for any random trace-to-trace shorts by the above method would be very laborious. Given that circuits are tested for shorts before population it is most likely that any shorts, which do appear after population, will be due to solder bridging at the connectors. And because of the regular layout of the connectors the likelihood of any particular pair being shorted to any other is confined to pairs of pairs which are separated by ground pins from other pairs. Shorts to ground at the connectors will have already been tested so it will be sufficient to test only between the pairs of pairs. The simplest way to achieve this is to use the CABTESTB PCB. This board has an LED connected to each of the lines coming from the cable and an array of pins corresponding to each line. With a piece of wire carrying a negative voltage via an LED relative to the common pad on the board each of the LEDS can be lit individually by touching the pins.

If the hybrid and cable are now attached and each of the pins probed with the wire, any short can easily be detected as more than one LED will light. 

Note 1) - In the case of pins connected to ground – many LEDs will light as all the ground pins are connected together on the cable and hybrid. This is also true for the VCC pins               
Note 2) If a trace is terminated via 50 ohms to ground all the ground LEDS will light but not so brilliantly as the one connected to that trace.
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