Review of possible connectors for LHCB modules 

Prototype hybrids designed by IDE use 50 pin Omnetics connectors for power and I/O and the original design envisaged having five such connectors along the bottom edge of the hybrid. The female connectors on the hybrid would be mated to a male connector which is supplied as a part of a cable assembly, with male connectors at each end of 25 very fine twisted pair wires. The cables would then be terminated via 5 omnetics females on a transition board inside the vaccum tank to facilitate connection to four 50 way cannon feedthrough connectors. 

Problems identified: 

1) Fine wires, so many are needed in parallel for power cables 

2) Temperature rise might be excessive in vac

3) Cables are only available with male connectors at each end so power shorts are possible and could burn out fine wires

4) Cables and exposed male pins are delicate and easily damaged.and expensive

At the electronics workshop At Nikhef it was agreed that four kapton cables would be a better choice for the connection between the hybrid and the feed-throughs for a number of reasons:

1) conductor dimensions can be tailored to the power current 

2) wider choice of more robust connectors with shrouded pins on power carrying pins 

3) cable cooling may be necessary and this would be more easily implemented with flat cables than wire bundles

To facilitate connection of the cables it was decided to investigate the possibility of having a hybrid format that included tails so that the connectors could be mounted underneath the support foot and plate to allow access for insertion.

As a first pass the use of 50 way KEL connectors (CERN stores) was suggested 

These are through-hole parts and would be mounted on the back of the hybrid tails to allow access for repairs.

Subsequent mechanical studies suggest that these are too large and would require removal of too much material from the support plate, which would compromise the plate stiffness.

To achieve smaller connector footprints and consequently smaller holes in the support plate it will be necessary to use surface mounted connectors. A number of these have been purchased and their suitability assessed.

Some of these are 100 pin parts so if these are used, two kapton cables would need to each terminate on two 50-pin feedthroughs 
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type M/F
pitch
pins
Irat
Vrat
insertions

1
amp

177984-4         0.8mm
100






FH

177983-4

2
FCI

61083-101000
0.8mm
100
0.5
100ac
100

bergstak
61082-101000

http://catalog.fciconnect.com/fci/red/datasheet/datasheet.asp?ProductNumber=61083-101000
3
harwin

M60-6145022
0.8mm 100
0.5
100ac




M60-6045022

4
harwin

M40-605106
1.0mm 51
0.5
100ac



M40-6205106

5
FCI  

91911-31151
1.0mm
51
1.0 
500ac

Conan

91931-31151

6
molex

87433-2620
1.0mm 51
0.5
125ac 

            
            87436-2625

Comments –

1) All 51 pin 1mm types (4,5,6) have exposed male contacts and could short

2) Item 3 is not easy to mate and there is no way to unmate them unless mounted on a pcb 

3) items 1 and 2 are very similar and may be interchangeable 

4) item 2 has the lower insert/extract force but is still mates positively 

 I recommend that we use the FCI 0.8mm connector (item 2)

