Sept. 7, 2010

LG

Meeting notes for meeting with Rui de Oliveira at CERN

Meeting place Bldg. 102, Room 18

Meeting questions from LBNL:

What are the CERN PCB shop capabilities for Aluminum flex cable fabrication?


Trace and space
The CERN shops have fabricated Al conductor cable in multi-layer and with vias for some time now. They most notably fabricated all of the ALICE cables. These are very fine trace (50um) 4 layer cables with vias. I have some samples that can be used as demonstration pieces for the technology. For our thickness of conductor (~30 um) Rui believes that he could fabricate 100um space and trace reliably.
Via size (drill and pad)
The CERN PCB shop is capable of fabricating microvias in which the pad size would be 250 um. For standard via technology they would need 400 um pads. As is always the case, if the design can accommodate it, the larger that we can make  the via, the easier that it is to fabricate. 
Board size capability
The board size capability is in excess of 1m x 30cm.
Aluminum thickness
The aluminum can be any thickness desired. For the lighter cables (6um conductor thickness), the aluminum is typically vapor deposited onto the kapton. For thicker conductor layers, the aluminum is bonded to the kapton so a glue layer is present. In our case, he would certainly bond the aluminum to the kapton.
Production capability
There are more than 10 full time technicians working in his shops. Six are dedicated to “non-standard” type fabrications, things that are not available in industry. We would count as this type of fabrication. He is fully staffed and equipped to do this job.
Is there a glue bond between the kapton and aluminum? (thickness?)
See above. The thickness is variable around 50um.

What is the timescale for delivery after receipt of gerber files?
For general boards, this can be negotiated but is similar to standard industry timescales. To produce the 200-30 cables that we need would require about 3-4 months. It would be better to work out a delivery schedule that allows for slower production if it can be arranged with the PXL schedule.
What is the approximate cost?
The cost for the ALICE cables (50 um trace and space and microvias) was 170 SF per cable. This is a much more complex cable than the STAR PXL cable. He estimates that, based on my description, the cost would be about half, or 85 SF per cable. We can pay him just as we would any vendor. He will give a written quotation and can invoice LBNL.
Is any additional information needed from LBNL?
He will be available for consultation during the design and would give input as to the ease of manufacture. It would be useful to visit him at CERN occasionally to show the evolution of the design, but not mandatory.
Can we produce a simple design and have it fabricated as a “proof of principle” for upcoming reviews?
Yes, but this may not be necessary. We have a sample of the ALICE aluminum conductor cable which very nicely demonstrates the capabilities of the CERN PCB shop if needed as a proof of the capability to manufacture such items.
Our actual production fabrication will be ~200 pieces but not for ~1.5 years
He can not schedule his time very far in advance. Projects schedules are highly variable and sometimes do not even appear at all. He will certainly agree to deliver the work as needed to the best of his ability and the shops. 

Additional Information

Rui recommends gold as a finish for wire bonding and component attachment (soldering or conductive adhesive). This would consist of 5-6 um of nickel followed by 0.1um of gold. They have not had good luck trying to get bond wires to stick to the amorphous aluminum that is the product of vacuum deposition.

All of his vias are vacuum deposited and are a 5-6 um layer. In order to make a good connection, the vis holes should have a partial conical shape, which is manufactured by chemical etching.

Since the CERN PCB shop also makes standard PCBs, we will do fabrication for the next 3 phases of ladder cable development there. This will serve as a way to familiarize the CERN shops with our designs, gain their advice and work out any communication or procurement problems before the aluminum conductor cable production fabrication.

The CERN PCB shops have a lot of experience with all phases of detector fabrication and were highly involved with the production testing of the ALICE cables. They will provide advice on testability and can arrange wire bonding, assembly, etc.

They have additional capabilities including conductor on carbon fiber, high thermal conduction graphite and many other substrates. GEMS of 1m size, micromegas, etc. They can fabricate traces at the 20 um scale in copper. There are plenty of other capabilities as well. They are a very significant resource.
