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®* Improved |n| coverage:

® Readout electronics improved to match
higher data rate




ITk Strip — end-cap

@

%

ITk Strip — barrel

Canada will build about V4 of the petals required
for the End-Cap (88 of the 382) ;
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Electronics ac
power and readou

Readout ASICs

Polyimide Hybrid ———— .
-«—— Silicon Sensor

Polyimide Bus Tape —- - Carbon Fibre

Carbon fibre Facesheet
closeouts
(C-channels)

O

High Thermal Conductivity Foam Carbon Fibre Honeycomb " Titanium Cooling Tube




Wire-bonds .5, ATLAS&’

HCCStar DC-DC converter

Wire-bonds

T
!

Strip Module diagram (L) and built module (R)
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Cycle 1 Warm

Cycles 3-5

cooling failures. Unfortunately, this led to cracking of some silicon sensors
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IDENTIFYING CRACKS

Early Breakdown Noisy Channels
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Visual Confirmation !



. o3 .\ \\ \\\\\\ \‘\\\\~
W ‘\‘\\‘\\\\ 8%

R NN
5\
. . % { . V‘
. . . o ‘-'"I'/\‘ \\ :
Manifests as physical hairline fractures, AN
or in some cases, caused a chunk of

silicon to fall away

A barrel strip module
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* All seemed to occur at similar locations, between powerboard and hybrid, or at

/D edge of hybrid
O * Corresponds to areas of peak stress

Renders sensor unusable



A barrel stip module
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Sensor
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® Use a harder glue betwe

T o Less movement from harder glue reduces stress

P ® Change the glue pattern

- o Use smooth pattern instead of many small dots, to reduce stress caused by non-glued areas

® Use aninterposing layer of kapton with a softer glue

o Reduces stress by separating harder glue from sensor



A barrel stip module

Peak stress
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Flexes
Stiff Glue

Sensor

Soft Glue

Stave

Caused even more issues, with
cracking at -45C!

@SS Movement from harder glue reduces stress
T ;) ® Use an interposing layer of kapton with a softer glue

- o Reduces stress by separating harder glue from sensor

® Change the glue pattern
o Use smooth pattern instead of many small dots, to reduce stress caused by non-glued areas



Nominal Interposer

BN BN BN SE4445
I N N Flexes | mamms s s Kapton
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A —
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Pros: already used by Barrel community, known solution

Cons: cause unreliable breakdown behaviour, additional building step requiring new

quality control procedures, unknown production ramp-up speeds



Pros: no additional building steps, known production ramp-up rates, reliable noise

profile at module and petal level
Cons: cracks still occurring at lower temperatures, glue variations highly influential







e Canado

o Testing has co

within specifications and this peta

o We will fulfil our quota of petals using interposed parts
@)
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