Dear Colleagues,

Please send corrections to the below.

Many thanks,

Phil
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Detectors 

NIKHEF Report on IV behaviour of CiS sensors

IV behaviour of CiS sensors

A long-term test has been done where two production modules underwent a burnin test at 150V under dry nitrogen. Subsequently the modules warmed up unpowered to 20ºC while maintaining the 150V bias.  Thereafter an IV scan was done starting at 20V. Module N001 showed an ohmic behaviour and relatively high currents causing the IV scan to stop at the 5uA limit at 380 V. Module N004 was stopped at 480 V by a breakdown that started at 450 V.

Module N002 that had been irradiated with electrons from a 90SR source to a dose of 100 krad on both sides shows no improvement in the breakdown sensitivity under dry conditions. Since the irradiation was done unbiased, the irradiation will be repeated under 150V bias. 

A test done with module N002 demonstrates the strong moisture dependence of modules made with CiS sensors. At 5% RH a breakdown bend starts at 180 V terminating the scan at 350 V. But at 46% RH an excellent IV curve is obtained running until 500V. However, dry operation at 400V is still possible provided that the voltage is ramped at high humidity. An IV scan in dry condition made afterwards still  had no problem. Even keeping Vbias = 0V during 16 h did not bring back the breakdown phenomenon. But after a 15 min during moisture shock at Vbias = 0V the IV behaviour in dry was problematic again. So obviously at a dry atmosphere the surface charge distribution is frozen while in moist they can float freely in a short time.

The implication of this result, provided that it can be reproduced for other modules, is that the IV problems with CiS during module manufacture are solved in an easy way that does not require additional QA time. A probe box with moisture control is sufficient. However, this recipe cannot easily be followed for the HV tests during the disk and cylinder assembly.

Hybrids

60 due in two weeks. 20 are one-dead-channel hybrids which can be used at qualification sites and with CiS detectors until the SG decides on how to proceed. Doric problems seen look to be different to those seen by Tony Weidberg before and we need to understand how to proceed. It is not clear whether the failure mode matters to operation but if caught when rework is possible, this should be done.

RAL had been asked to carry out minimal rework for which a bonding jig from Freiburg would be needed. 

Spines (Hans-Guenther)

Available at CERN:

Inner: 33 (will be distributed to NIKHEF and Freiburg next week)

Middle: 40 (to be distributed to Valencia, MPI and Manchester (?))

Outer: 76  (18 with washers)

~ 70 ready to be assembled at IHEP

~ 40 components to be processed (mainly TPG coating)

Vladimir reported some problems with the washer gluing:

to be checked by Juergen Zimmer when he is back next week

Note: all inner and middle spines and outers are form the INTAS series and do not have the reduced TPG at the far end (were made before the design change)

The outers till N140 are also from INTAS. N141-N165 were from the first batch of the 'extra' series, suffered from the wrongly made TPG middle wing cutout. They were rapaired, but as consequence the TPG still reaches the AlN edge. Higher numbers (not yet distributed) should be ok.

If this is a problem: could the TPG edge be sealed with some paint?

Spacer thickness: now answer yet (I still cannot find Peter Sutcliffe's module drawings. He told me that they are on EDMS now, but where?)

Problems reported by Valencia (middles). To be followed up - I wonder why the sagitta was not spotted at CERN.

The spine box has been improved (deeper recess) so transport damage (AlN

cracks)

should stop (Effective from N170 on).
Manchester had encountered concerns about gaps and corresponding HV integrity. Needs to be considered in QA at CERN.

Cluster Reports:

------------------

CS Cluster: 

Melbourne:

Not much to report from Melbourne for the last week.

We have received a shipment of CiS wafers from MPI (many thanks). First few IV's (to 350V only) look good.

Following our recent clean room modifications a new particle count

has been done.   Don't have the formal report yet, but first

indications are that all areas are OK, certainly better than class 10000, measured with people present wearing our normal clean room garments.

We have had an air-conditioning problem:  just as last year the chiller system of the building failed last Friday, the first hot day of the summer (39C).  It is only back online today, so we have no been able to build for a few days.

We have started a new module, 44.  Measurements tomorrow.

Initial electrical testing of module 42 correlated visual inspection show we have a problem with a number of touching bonds at the

chip-fanin rows.   Also under investigation.

Geneva Status:

Modules 20 to 26 now in assembly. Worries about spacer thickness QA on spines. All new modules within metrology specs on manufacture although one close to z envelope and went over with thermal cycling. One suffered glue overflow onto pads which needed cleaning. Glue pattern could be further optimised. Bowing of hybrids makes bonding difficult and Liverpool to send details of their 710 bonding jig in case this could be of interest. 

Estimate 4 hours to bond a module. 

CERN Status:

Testing of production modules is starting but still seeing stream errors when testing cold. Everything OK warm but Vdc settings need adapting. NO scans during long bursts giving problems. 
CE Cluster:

NIKHEF Modules
Four Hamamatsu W12 sensors have been received from Manchester. IV scans under 40 - 42% RH done until 450 V revealed no sign of a breakdown problem. Currents were about a factor of 4 lower than for CiS. 

One module has been aligned and glued. Since the Hamamatsu fiducials are of inverse polarity compared to CiS (dark dots in a bright field), the image threshold required continuous manual adjustment during aligning. The interfiducial distances were within +/- 1 um from the design value. IV scans made after gluing until 200 V showed currents about 5% higher than at reception. Wire bonding will start today. 

Electrical characterisation

In the report of 30-10-03 for production modules N003 and N004 problems were reported with groups of noisy channels having a noise level of the order of NEC = 1400. Although in principle still usable for physics, the modules were according to SCTDAQ out of tolerance. However, recent investigation has showed that the noise level of the problem channels reverts to the normal level after prolonged stay at 150 V bias. We attribute this phenomenon to undepleted areas in the interstrip area. It is possibly linked to the charge distribution on the surface that also causes the breakdown phenomena. 

    

MPI: 
Richard sent the below:

We made a detailed investigation of the behaviour of module P004 in dry nitrogen. The results can be found at the bottom of: http://www.mppmu.mpg.de/~sct/welcomeaux/modules/20220990228676_web.html

In short, after being in normal atmosphere, the module shows breakdown at voltages slightly lower or around the detector specification of 350V, namely at 280V and 360V in two consecutive cycles.

However, the module can be conditioned and brought up to 500V in dry nitrogen on timescales of around 1 day. It also keeps its good behaviour when only powered at 30V over a period of about 60 hours.

We now try to keep it at zero Volts and see whether, and if yes when, breakdown at lower voltages will re-occur.

We finished a little box for our probe station such that we can measure single unbonded detectors with probe needles and Keithley read out in nitrogen atmosphere. A picture can be found on: http://www.mppmu.mpg.de/~sct/welcomeaux/picture.html

The measurements will be started soon.

We did the xy and z-survey of module M69 kindly provided by manchester. The results are as follows:

for xy

          MHX     MHY      MSX     MSY   MIDXF   MIDYF     SEPF     SEPB

Ma    71.7053 -0.0081 -66.7071 -0.0228  0.0005 -0.0505  59.8979  59.8969

M     71.7093 -0.0003 -66.7085 -0.0251 -0.0025 -0.0486  59.9026  59.8987

------------------------------------------------------------------------

Ma-M  -0.0040 -0.0079   0.0014  0.0023  0.0030 -0.0019  -0.0047  -0.0018

           A1      A2      A3      A4   STEREO

      -0.0203  0.0181  0.0158 -0.0332 -19.9578

      -0.0299  0.0035  0.0014 -0.0249 -19.9189

----------------------------------------------

Ma-M   0.0096  0.0146  0.0144 -0.0083  -0.0389

and for z

front_mean front_rms front_min front_max back_mean back_rms back_min back_max

Ma   0.909     0.025     0.858     0.977    -0.326    0.033   -0.370   -0.232

M    0.889     0.022     0.834     0.947    -0.344    0.031   -0.377   -0.239

-----------------------------------------------------------------------------

Ma-M 0.020     0.003     0.024     0.030     0.018    0.002    0.007    0.007

Here Ma/M means Manchester/Munich. The differences in z are much smaller than what was observed when exchanging P004 with Valencia.

The level of agreement is similar to what has been observed in other comparisons.

We bought an optical measuring machine from Mitutoyo. If we are lucky it will be delivered still this year and should be fully operational in January next year at latest.

After re-adjusting the thickness of our assembly sandwich we are still in the process of re-adjusting the vacuum jump.

In order to proceed to the production of the site-qualification module, and since the situation with hybrids with 1-dead channel chips now is more relaxed, we would like to ask for another three of these hybrids.  We still have two, plus the K5_556, which is a perfect one, that we would like to keep for a production module.

Prague: 

Zdenek sent the below:

Not much new in Prague CU, but those interested to learn something about our module testing and DCS system can look in the description in the ATLAS Communication available at 
http://documents.cern.ch/cgibin/setlink?base=atlnot&categ=Communication&id=com-indet-2003-022

Freiburg:

Optimising tooling for qualification modules.
UK-V Cluster:
Carmen sent the following report on the Valencia production for Qualification:

Qualification modules:

The five qualification modules have been fully tested, documentation is in preparation to apply for qualification.

Spin inspection:

A set of 13 middle spines have been visual inspected following Steve document, also the sagita along the TPG has been measured. We obtained 

the following results:

     4 Good spines 

     2 to be returned (one with  TPG break and sagita of 1.2 mm and the

       second with 0.9 mm sagita)

     6 to be consider dummy spine, those spines have one glue between TPG and 

       AIN, one break in the AIN and the others sagita larger than 0.5 and

       below 0.8 mm)

Work is going on  to calibrate the second set of middle jigs.

We have received some dummy fains from Barcelona to fix the procedure to routinely test the bondability of the different production bunches.

   Manchester status 19/11/03

 We have inspected the 10 spines which arrived last week. 

In most respects the quality was good - better than previous batches. There were two cases of level steps between TPG and AlN that were just on the limit of acceptability ( 100 microns step ).

  BUT nearly all these spines had a problem with the TPG extending too close to the edge of the AlN at the far end. The spine design has a clearance of at least 0.5 mm horizontally plus the AlN thickness of 0.225 mm. This was put in so that the high voltage on the TPG would not discharge 

to the nearby cooling block. Many of these spines have only the AlN thickness to hold off the potential of up to 500 V. Photos of several 

examples are on the web under the heading 'Spines QA'

In one spine we have tried cutting back the TPG

to improve the clearance, but it is difficult to do cleanly, as the photo shows. So should we

 * return all the faulty spines and make only 3 modules next week

 * try to fix them as best we can and take some risk with HV breakdown

   of spine to cooling block in the finished modules

 * ??

 A batch of eight washers stewed for 32 days has been added to the 

ageing test results on the web under 'Other links'. Two broke at 

around 2 kg, which is significantly lower than the average 

but still OK for normal handling.

The other six broke at around 5 kg. There seems to be a downward trend 

in strength but it is not very clear. We will continue the test for 

another 30 days at least.

 More details of module production have been added to our web site under 'Start of Production'. A summary, automatically extracted from 

the database, of all the QA test results of UK modules is now available.

 For all references to the web, please go first to

 http://www.hep.man.ac.uk/atlas/module/production.html

 and follow links from there.

Glasgow are checking set up with dummies before starting production.
Liverpool has finished first batch of production modules and is now awaiting further work from Manchester.  

