UK-V Cluster Meeting                                                                                                                                   30/01/02


UK-V Cluster Meeting  -  RAL, 30 Jan 2002

Present

Richard Bates, Paul Dervan, Senerath Galagedera, Ashley Greeenall, Debbie Greenfield, Stephen Haywood, Neil Jackson, Tim Jones, Tad Komorowski, John Matheson, Val O’Shea, Jo Pater, Steve Snow, Luis Sospreda, Ray Thompson, Ian Wilmut (part-time)

Apologies

Jeff Bizzell, Ian Duerdoth, Julia Easton, Joe Foster, Mike Ibotson

1. Previous Minutes

No comments.

2. Actions from the Lancaster Meeting

JB

K+S 1470 parameters to match Japanese foot-size.
Jeff absent, but see: http://hepwww.rl.ac.uk/atlas-sct/jpb/ for more info.
SS+TJ

Compare thermal interface measurements.
On-going.
JF

Progress module testing at Manchester.
On-going. Improved various bits. Readout K4. Peter Phillips produced new version of s/w which will help. Plan to take module down to –20C. Jo said would be nice to test K5 at low temps.

VO

Produce old tapes from Gandi for System Test.
Jo says some of positions are left free to test new thin tapes.

JP

Unblock inner cooling loop on System Test.
Jo has found a block near where wiggly pipe connects to copper tubing. Plan to cut tube.

3. Detector Status


3.1 Lancaster – Tad Komorowski

Alex busy testing.

· W21: 250 total, 200 tested – 197 OK and available for modules.

· W22: 244 total, 202 tested – 195 OK

· W12: 50 total, 50 tested – 50 OK

3.2 Valancia – Luis Sospreda

· W32: 151 total, 119 tested – 117 OK

· W31: 163 total, 113 tested – 112 OK

· W22: 120 total, 100 tested – 99 OK

· W21: 120 total, 100 tested – 98 OK

3.3 Sheffield - Paul

Reporting for Chris Grigson.

· 556 tested – 522 OK

Janet disputes some of Chris’s rejections.

4. Module Development

4.1 K5 Performance in Test Boxes – Ashley Greenall

Cooling block shunt-shield has been implemented. Have tried to test “without” shunt-shield – but not a solid short as would be liked. Ashley showed the noise results for trimmed modules. Bypassing the shunt-shield doesn’t make much difference – but there are some questions about the way in which this has been done. 

Before Christmas, using the sealed Freiburg box, the noise occupancy scan was a mess. Instability is most evident with chips next to support card. There were no problems when the module was tested at CERN – so the problems appear to be “environmental”. After Christmas, the tests were repeated but with the Valencia cooling box, and the module was found to be stable.

Ashley’s conclusion is that the modules are sensitive to their environment and may pick up noise from the power tapes.

Summary:

· Get input noise < 1500 e

· All but 2 channels trimable

· Module is stable with Noise Occupancy < 104
· Still sensitive to external pickup

· Module temp 38C for 12C coolant

Would be interesting to compare the noise occupancies with those seen in the Barrel.

4.2 K5 Module at Valencia – Luis Sospedra

They have assembled a module using LabView 5 s/w and new Invar jigs. They did metrology on assembled module: all results are within specs in x-y, and close in z within 10-20 microns.

Conclusions

· Inside specs other than small deviation for MIDYF.

· Have improved planarity of module.

· Assembly method has been improved – they have a new clamping system for the transfer plates and automatic glue dispensing.

Steve says there is a strategy for the metrology – will be agreed soon.

Liverpool are getting a SmartScope today and this will make cross-checking the metrology easier.

4.3 K5 Performance on the System Test – Paul Dervan

· Entire 1/4 disk enclosed in copper box.

· DCS up and running

· 3 “Tony” and 3 “Ned” Grounding schemes can be tested

· 2 K5’s to test.

They have performed a full characterisation sequence. Poor noise occupancy associated with one chip was seen and 6 channels were bad. The temperature of the module was 42C for a coolant temperature of 10C.

Freiburg tested the same module in their frame: they had lower noise with lower temps but with the same gains. However, the Freiburg results look too good to be true.

Plan

· Test Ned’s grounding scheme

· Repeat with a different module 

· Do several modules at same time.

4.4 Module Programme including 
Availability of Parts – Steve Snow

Two modules, K5-300 and K5-301 were built last year with Cicorel hybrids – both work well in the test-box. Two new modules: K5–302 (Cicorel) and K5–303 (Dyconex) were assembled last week – will finish wire-bonding today. The aim is to see if the Dyconex works as well as the Cicorel hybrid in the test box. Then the modules will be tried on the System Test sector.

Spares:

· Enough of pre-series W31 and W32

· Not many spines

· Enough fan-ins

· One each of the Cicorel and Dyconex hybrids. Dyconex are repeating their production.

· Washers – plenty.

· Jigs – Manchester has final outer, Valencia has outer, MPI has middle in two weeks, NIKHEF has inner.

Plan: Make 2 more outer modules, then probably a middle and/or inner for SCT Week.

4.5 Bottom Line

People are still confident with K5 and are optimistic. They continue to believe that if we were at this stage with K4, we would never have embarked on the KB programme. Now they are being perfectionist. 

The next step is to look to the System Test to provide confirmation.

5. Status of the Cooling-plant at RAL – Richard Apsimon for Julia Easton

Richard showed the layout of the Evaporative Cooling-plant. A single unit can provide 500W of cooling power at –30C in cooling circuit. This would be more at –20C. The unit cost 23KCHF – and the power could be doubled easily. 

C3F8 costs 30£/Kg and there are strict COSHH requirements because it is a greenhouse gas so we must take care to avoid leaks. 

Need:

· Good scales to weigh amount of C3F8 in system to 50gm on 100Kg.

· Oil-free vacuum system.

· Cooling units need cleaning – should be preceded by a degreasing agent.

If the units are built at CERN, the manpower is free.

The system is 3-phase – therefore need 3-phase UPS.

6. Hybrid Production Planning – Jeff Bizzell

Jeff has received five assembled hybrids from a local company and they look good. They believe it is difficult to control solder paste in the region between the Asics and propose to use a silver-loaded epoxy. Val was surprised and suspicious about this and it was proposed that Jeff should understand this better.

The other company whom Jeff has contacted has a problem with the wire-bonder. Jeff will visit them.

Neil would like to see all hybrids made in same way.

7. Qualification for Module Production 

7.1 Assembly and Metrology and Steps Needed to Qualify 
Manchester – Steve Snow

Have assembled 8 modules now. All were in spec in z. but it was more difficult to get placement of 4 detectors in x-y in spec. For most parameters, the ratio of the rms to the tolerance is around 10% - except for MIDYF. Suspect differences in temperature on transfer plate – and it should possible to control this. The rms of the build in x-y is good to ~4microns.

The Barrel Community required 4 out of 5 dummy modules should be built in spec for alignment to qualify. Then they need to test electrical performance on real modules.

Valnencia – Luis Sospedra

They have a metrology machine. Calibration has been done with a calibration plate and interferometer. They need to check repeatability and hole-finding.

7.2 Bonders and Bonding Jigs

Liverpool – Tim Jones

Previously they saw large currents in a “half-real” module (one set of strips were active, the reverse side were dummy). This was probably due to one set of strips floating. Now with a new module, they have bonded 256 channels and see no increase in current. So they have confidence in bonding.

Luis says cleaning is very important.

Tim proposed a log-book associated with each Module.

Glasgow – Richard Bates

They have made a bonding jig for middle modules.

Following suggestions from Jeff, the bonding is working better.

Valencia – Luis Sospedra

They have two bonding machines: KS1470 and KS8090 – both are ready to work. They use a teflon bonding jig in conjunction with the Manchester handling frame.

Liverpool interested in using their KS8090 code.

7.3 Experience with HT Problems and Future Programme – Luis Sospedra

They saw problems when they were not working in the clean-room – they could only get to 250V. But things were OK when they worked in the clean-room.

8. Engineering

8.1 Low-mass Tapes and Opto Harnesses for K5 – Val O’Shea

Corrosion tests (97% humidity at 50C) have been performed at RAL to look at corrosion associated with solder to gold pins. There was some discoloration of the tested samples – but hard to conclude.

Val is considering various designs for new thin tape:

· Old baseline: Al+Kapton tape – 0.17% X0 (averaged over module area).

· New design: Cu+Kapton with 0.6 mm diameter Al twisted-pair – 0.113% X0. Val is worried about the mechanical strength of Al wires.

· Even newer design: Cu+Kapton with 0.4 mm diameter Cu twisted-pair – 0.406% X0. This could be reduced to 0.27% X0 and there is a reduction of ~30% possible from reducing the tape length – this would also result in smaller voltage drop. Val believes these tapes will be more mechanically reliable.

Molex connectors fail after a few connections – especially when inserted at an angle. Tim and Val are now looking at how the tapes may be supported on the Support Cylinder without the big electrical patch-panel PPF0 on the disk. This would allow press-fit connectors to be used on the Cylinder.

8.2 Structure Tenders – Stephen Haywood

An EU Tender is being launched for the support structures (Support Cylinders, Inner Thermal Enclosure cylinders, and the two sets of wings). The first phase is an “Advert” which is intended to identify suitable companies. Then a short-list of ~6 companies will be invited to tender for the CFRP structures. The Advert will be launched on 7 February. The intention is to complete the tendering action and sign a contract by the end of July.

8.3 Disc Services, Cooling and Future Prototypes – Debbie Greenfield


Ian Wilmut has replaced Steve Temple. Ian has already been involved in the barrel cooling and PPB1.

The base-line design is stable, now finalising details. The next step is to put the K5 module into ProEngineer.

CC Blocks

There are problems machining around the boss – so the plan is to remove it and use an Al pin. This will be Cu-plated and inserted from the under-side of the block. Finally the blocks will be flashed with Au. The precision required to locate the module is associated with the base of the pin – and this is what is controlled with the locating jig.

Next Cooling Prototype

This will consist of 5 CC blocks soldered to a straight piece of CuNi pipe (including a capillary). This will be tested on the Cooling Rig, enabling the heat-transfer coefficient to be measured.

There is no plan to do a full ¼ disc prototype.

What if have to revisit modularity of cooling? This would be a big pain – and may necessitate another prototype.

Pipes

An order has been placed with Uniform Tubes. The new 2nd point cooling block will have a curved slot to allow more curvature for stress relief.

Steve asks about location of pin on 2nd point block – he will discuss this with Ian.

Derek Cragg is looking at the requirements for the capillaries. The current understanding is that if they are the same diameter as those in the Barrel, they will need to be ~5 m long. This might motivate a change of modularity.

Upcoming

· Update design of assembly jigs

· Inspection jig for wiggly pipes

· Full definition of pipe tests

· Production of large-scaled equipped disc: “Disc –1”.

· Design review FDR at time of Module FDR at end of April – don’t need a PRR for everything. Would not include results of all prototyping.

In principle, Lancaster are responsible for QA – but RAL has to do this for the Barrel, so perhaps this should all be done at RAL. Lancaster could contribute by measuring the T between the pipe and the block to test the integrity of the solder joint.

Schedule

The design effort is now back to being coupled into the K5, rather than the KB. The schedule is worrying because the current estimate is that we are 6 months late for integration into the TRT.

9. Progress on Disc Assembly

9.1 Planning for Production and Testing of Power Tapes and Fibres – John Matheson

The forward harness consists of just the opto part. Lots of production items are not yet defined but being worked on at the moment. 

Dummy modules will be made to test the performance – including Vcsels and Dorics in order to test the opto. Connectors for power tapes have been included. 

John showed his scheme for measuring the light output from Vcsels and the PIN responsivity, as well as the bit-error-rate (BER). Will the BER for Modules be measured? This would need to be done at RAL where there is a Litmus card. The power tapes could be measured provided someone will buy another multi-meter. The procedures are reasonably well defined – but it is still possible to modify.

Acceptance Tests for the forward harness will take 45 mins, and final testing after assembly of the disc a further 90 mins.

Opto packages will be partially burnt-in by Taiwanese.

9.2 Planning for Adding Services to Disc - Debbie Greenfield

RAL will assemble all services to discs in the R12 clean room. The hope is to do two discs at a time – horizontally, side-by-side. A team (1 manager, 3 technicians and 1 PPD person) is being set up to do this.

The services for the first two discs will be added in Oct 2002 – Jan 2003; the remaining 16 will be done between Jan 2003 – Jun 2004.

9.3 Prototype Disc Assembly Development - Tim Jones

Liverpool want to practise assembly to the disc. To do this, they have an Al-Nomex disc with holes and will machine all the parts in Al – would like to do 9 Module’s worth. In particular, they want to look at the blocks on the gluon pads to look at the shielding foils under the blocks as well as the tapes under the pipes. They will also practise mounting and de-mounting modules – it is important to get low modules right.

John Noviss has done the design for the new blocks, including their footprint. It will be expensive to machine the blocks – could miss out pipe channel? Glasgow might be able to help.

Debbie wondered whether we need to rationalise with the Glasgow Prototype.

10. Next Meeting

Next just after Easter – perhaps 10 April in Manchester.

11. Actions

JB

Understand better the problems experienced by the hybrid manufacturers in dispensing solder.

SS

Discuss locating pin on 2nd point cooling block with Ian Wilmut.

 Stephen Haywood 6/2/02
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