Thefollowing Hamamatsu pre-series detectors have legtiated in the PS sinégril:

Type Orientatio | Thickness| Number Configuration during Assembled
n irradiation at

Barrel B2 <111> 285 um 5 Biased, etalstrips grounded | Cambridge

Barrel B2 <100> 285 um 5 Biased, etalstrips grounded | Cambridge

Barrel B2 <100> 285 um 8 Unbiased, farodule making | Cambridge

W12 <111> 285 um 4 Biased,atalstrips grounded | Cambridge

W12 <111> 260 um 2 Biased,atalstrips grounded | Cambridge

W12 <100> 285 um 2 Biased,atalstrips grounded [ Cambridge

W12 <100> 260 um 4 Biased,atalstrips grounded [ Cambridge

W31 #70( <11> 285 um 1 Biased, metal strips Cambridge
floating

W31 #56 [ <100> 285 um 1 Biased, metal strips Cambridge
floating

W31 #53,5 <100> 285 um 2 Biased, atalstrips grounded | Liverpool

W32 # 16 <111> 285 um 1 Biasedetalstrips grounded | Liverpool

W32 <111> 285 um 1 Biased,atalstrips grounded | Geneva

W32 #17 | <11> 285 um 1 Biased, metal strips Cambridge
floating

W21 # 7 <111> 285 um 1 Biased, metal strips Cambridge
floating

W21 #1 <111> 285 um 1 Biasedegtalstrips grounded | Liverpool

W22 #1 <111> 285 pum 1 Biased, mu&l strips Cambridge
floating

W22 # 14 <111> 285 um 1 Biasedetalstrips grounded | Liverpool

The 5 highlighted detectovgere put irnthe PSwith their netalstripsfloating (ie not bonded
out to the pitch adapter) because the Cambtdgelingmachine developed@oblem just
before the irradiation and raternativesolution could béound onthe necessary timescale.

All detectors except thassembled in Geneva have been annealed at Cambridaggs,725C
equivalent), an@dll measurements so far have been done in Cambridge follthhgagneal.

Post-irradiation |-V Measurements:

* All barrel detectors (kl1>and <L00>) lookfine — seeattached plot

* AllW12 detectorg<111>, <100>thick and thin) look fine — sestached plot

o AlW21, W22, W31, W32letectors assembled walrips grounded ativerpool look
fine (3<111>, 2 <100xdetectors) — seattached plot

» Al the<111> wedgaletectors assembled at Cambridge witipsfloating have bad IV
curves. The IV curve of thec<100> wedgealetector withstripsfloating is fine — see
attachedlot.




* Notethe adjacent seriaumbers othe Liverpool/Cambridgéyood/bad) W32 detectors.
Note alsahatone of thegoodbarrel detectors had the same Hamanmsibgtrate number
as the bad W3detector.

Bonding and Soak Test

* The metabtrips ofthe bad W32 detectavere bonded out argtounded. Thigmproved
the I-V curve,but there is still substantiapturn above350V.

* This W32detectowasleft first for 15 hours a#50V bias and thefor 64 hours at 470V.
In each case thereas some furthemprovement in the I-\€urve,but some of the
improvementvas lost wheithe detectowas switched off for 24 houend switched on
again.

Noise Measurement

* The bad W32 detecttiasbeen connected to tIBCT128A 12cm region of pitch adapter
bussing). The current lift-off is indeed associateith highnoise. Seeattachedglot.
Also the overalhoiselevelreduced after the Gdour soak test. NothatS/N is
4 fC calibrate/noise in this plot (nosaurce run).

Tentative Conclusion

The 4<111> wedgealetectors irradiated with floatirgirips show microdischarge. The
<100>detectordoes not. The detectors have been visually inspected and thereoisvitaus
physical causéor theproblem. The 3<111> wedgaletectors irradiated withrounded
strips do noshow microdischarge. Wentatively conclude that the problemmnist with the
wedge designs, ndnesubstrate or processingt correlated witlhe floatingstrips. We
presumehat the differensurface state 6£100> haded to the different result ithis case?



160.

150.

140.

130.

120.

110.

100.

90.

80.

70.

60.

50.

40.

30.

20.

10.

Current(uA) vs Bias(V) - Irradiated Hamamatsu Barrels

University of Cambridge

At -18C, after 3x10714p.cm-2 and 7 days anneal at 25C
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Current(uA) vs Bias(V) - Irradiated Hamamatsu W12s

University of Cambridge
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Current(uA) vs Bias(V) - Hamamatsu Wedges (strips grounded)

University of Cambridge

Measured at -18C after 3x10*14p.cm-2 and 7 days anneal at 25C
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Current(uA) vs Bias(V) - Irradiated Hamamatsu Wedges (strips floating)

University of Cambridge
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W32-17 after 3x1014p.cm'2 and 7 days anneal at 25°C

N [ Afteﬁr bonding to sét128a

Bonded to sct128 chip, 12cm strip region

O Then after 64hours at 470V

JAN Thein after 24hour$ with bias OFFj:




