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ATLASBarre SCT

radius  #modules
300 mm 384

373 mm 480

447 mm 576

520 mm 672
Total 2112 modules

8448 sensor s
34.4 m?
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Silicon Detector Module Carbon Fiber Cylinder
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M odule components

ABCD chips

pitch adaptor

Carbon-carbon
bridges

TPG1700

epoxy-coated : :

Si sensor

Slotted washer

Datum washer
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Barrel module parameters

e Sensors: 63.56 x 63.96 mm?, p-in-n, single-sided

e Sirip directions: 20 mrad

e Operatingtemperature: - 7°C

e Total chip power : 6.0 W nom., 8.1 W max.

e Thermal runaway heat flux: > 240 n"W/mm?2 at 0°C
e Mechanical precisions:

. back-to-back: <5rmm (in-planelateral), < 10 mm (in-plane
longitudinal), < 50 mm (out-of-plane)

. Fixation point: < 30 nm (in-plane)
e Radiation length: <1.2% X,
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BeOfacing ~ ABCD chip Air gap (0.4mm) | Cu/polyimide flex
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Carbon-carbon reinforcing bridge

_ openings of parylene coating
guide holes (fo.8) by laser 0.88J/cm? x 120 shots
(for thermal electrical contacts)

lo_g | 0.3 S surface roughing by laser (for gluing)

L | ¥ ﬂ_l
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T Carbon-carbon w/uni-directional fibers 4.0
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Carbon-carbon material

Thermal conductivity (// fiber) 700 +- 20 W/mK
(™ fiber) 35+- 5 W/mK

Density 1.9 g/lcm?3
Young’'s modulus (// fiber) 294 Gpa
Tensile strength (// fiber) 294 Mpa

Thermal expansion coeff. (// fiber) -0.8 ppm/C
(™ fiber) 10 ppm/C
Resistivity (// fiber) 2.5x10% Wm
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L ayer structure of Cu/Polyimideflex circuit

via hole
connector front side back side
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L ayout of the flexible circuits: top to bottom

Lt/L2/13/L4/EDGE
Lt/L2/L3/L4/EDGE
L/L2/.3/L4/EDGE
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C-C bridges
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Cu/PI flex

attach protection films

-30C Electrical check (R and C) ﬂﬁ

Heat cycle, 3 hours viathe connector
* Mounting passive components
ith arobot
Electrical check (R, C) and v ale dots
flatness check using a 2' a||op Y9
3D metrology machine - Place components
3. cure half day

4. apply solder flux
5. place solder balls (.4 )

Soldering (by hand or laser) , wash
and remove protection sheets

#

Deliver to module assembly sites  Align pitch adaptors with
(Japan, UK, Scandinaviaand US) amicroscope and glue
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Glue & curepressfor Cu/polyimideflex and CC bridge
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Fixtures at the Japanese
module assembly site
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Moduleof the ATLASDbarrel SCT

Sl strip sensor
(64 x 64 MmM?) ~—

Hybrid structure

TPG baseboard
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Datum washer .
HV capacitor Glass pitch-adaptor
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Cu/polyimide hybrid wrap-around part
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Thermal Properties

Thermal Runaway
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Simulated thermal profile with Qg,;,=6W
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Gain
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Mean Noise Occupancy, all channels
module 202201 70100018, measured warm
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Median charge and S/N vsbias voltage

(mod 3wasirradiated to 3x10p/cm?+)
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Summary of Electrical Performance

For non-irradiated modules:
e noise ~ 1350e at ~0°C, SIN > 14
¢ noise occupancy ~10>at 1 fC threshold
o threshold uniformity <4 mV (~0.08fC)
o timewalk : ~3ns

For irradiated modules:
¢ noise ~2050e at ~0°C, S/IN~10
¢ noise occupancy ~ 3x10~at 1 fC threshold
o threshold uniformity < 12 mV
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Conclusions

A hybrid structurewith Cu/polyimideflexible
circuits with reinfor cing Carbon-carbon bridges
was successfully developed at KEK/Tsukuba, for
the ATLASbarrel SCT module.

o All electrical performance (with ABCD3T),
mechanical precision and thermal property,
Including radiation hardness, satisfy the severe
L HC reguirements.

* Ready for mass production.
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