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SUMMARY

Value of per at 16

1 int. | MHz
charged hadrons
(~ primary charged) 5% 1072 \ 8% 10° %‘.W\Q/ %)
charged particles |
(charged hadrons + e) 3x 101 )4.8><106 /C\mq' S
cumulatives T -
charged hadrons ~10 | 1.6x108 /S*GNDW/E
charged hadrons + e ~100 | 1.6x10° [stalion(:
dose level (per year)
station 03 ~ 107 Md /ngij
station 07 2% 1079320 krad /=al
chip location ~ 1077 | 160 krad |[/4=C
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CONCLUSION :

e With the data provided by Vadim Talanov, we
estimated the probability to have 2 or more particles in
a strip
(200 pm x 20cm) :

- 1n the case of the maximum flux (tracker 03)
- taking into account the probability to have several
interactions in a bunch.

PeoN>2) =1.28 10”7 acceptable
¢ We have tried to define a geometry

But we still have to think about

the transition to the outer tracker (T2, T10,T11)
where to put the electronic

test the cooling system and change it if needed, ...
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Cluster width, strips

CLUSTER WIDTH
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Study of discharges in triple GEM prototype

J.P.Perroud, IPHE, Lausanne

24, may, 2000

Standard GEM  pitch 140 pm, holes 70 pm, 5 um Cu

Size 30x30 mm?
Spacing drift 3 mm, transfer 1lmm, induction 1mm
Readout anode of 8 mm in diameter

Discharges triggered by alpha particles
Two gas mixtures tested argon-isobutane and argon-CO,
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Atgon-iéiobutane (90,10)

s Vg=315V
. average discharge size 6.7 nC or 4.2x10"° electrons

Number of discharges Defect
25042 GEM3
422400 GEM2
11067 GEM3
136200 GEM3
57630 GEM2
500 GEM3
257000 GEM3
otal 909800
Average 1300007

Argon-CO2 (70,30)

Vg=415V
+ average discharge size 9.4 nC or 5.9x10" electrons

Number of discharges Defect

100 GEM3
19810 GEM1
2160 GEM3
481 GEM3
15227 ‘ GEM1
22870 GEM2
41790 GEM?2
Total 102400
t Average 14600

Gt epd- : 8xjo§Qadwws [amZ /3
Spax'e pmbmbte-:%= 2 o /Qackem




Measurement of discharge current

GEM capacity 450 pF

Ar-CO2 Ar-Isobutane

Discharge size: 94nC 6.7 nC
GEM voltage 415V 315V
Equivalent capacity 22.6 pF 213 pF

seems not to depend on the GEM capacity
Only a small fraction of the GEM capacity is discharged

-VQ

GEM:!

Printed board

Charge amplifier

Vvg=310 V , discharge current

o
E |
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'500 i \
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4 Sectors: C=5.5 nF
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PCB design




150um - bottom strip
60 um - top strip

S0um kapton

400um pitch

4mm - zigzag pitch

capacitance (pF/cm):
Meas.

Top 0.54

bottom  0.73

Calc.

0.32

0.62
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1. Main parameters:

Semiconductor type

Technical proposal of Si microstrip detector prototype for LHCb-ITR

type |

D\/

b

Better rad hardness. Ref ROSE

2’2&5&?@
<1

D~300mm "5/

Cristal Better rad hardness. Ref ROSE
Resistivity (___I_va. ~ 1kQ /cy \/ Better rad hardness. Ref ROSE
Wafer thickness q Commercially available

Oxigenation uniformity: OK

D > 300 tm??

2; I
TDourRLE -3 DED

Oxigenation uniformity: possible
Better S/N?

Better efficiency??

Lower Cback?

Size (wafer diam)

4" 25Tz PRTOTHEES

4” wafer oxigenation: done at IMB-
CNM

C-—-—

6" wafer oxigenation: not yet done

Implant type

Ref CMS, ATLAS

Old baseline

Breakdown protection

Guard ring structures )
Number of rings: 16?7

Only on strip side

Individual strip biassing
(AC readout)

Implanted resistors /

Ref MPI

More lithography steps

Backplane biassing

No backplane passivation removal
Ref MPI:

http://www _hll.mpg.de/atlas/bias/top
Bias.html

Polisilicon resistors [
Metal contact:

Edge contact F
N+ / Al / bonding \

Open backplane passivation

Photolithography

5 steps

\NRMOXT t4-§ Ta-Pufnin-\

Single sided )

1 passivation openings
2 p+ strip implant
3 resistors implant
4 metalization (Al)

5 contacts
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