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Silicon Tracking System (STS) STS detector module

One of the core detectors of CBM located inside the dipole
magnet [1]

Track reconstruction and momentum determination of
charged particles

Track mult. < 700 per central Au+Au collision in aperture

Low-mass microcables with a

2.5° < 6 < 25° length of up to 50 cm Four main sensor sizes:

Momentum resolution Ap/p < 2% -~ 62 mm x 22, 42, 62, 124 mm

. . 14 . . .
Lifetime fluence up to 1 x 10""n¢q in innermost region Sensor thickness: 300 um

O e Strip pitch: 58 um
STS conception e 2 x 1024 channels (p and n)

Eight tracking stations 0.3 mto1m
downstream of the target

896 detector modules arranged in
106 ladders of 23 variations
Readout electronics in periphery
Complex module structure
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STS-XYTER ASIC [2]

Microcable and interconnection technologies

Cable technology ____Au_____ Copper _

Aluminum microcable: TAB bonding [3] # of channels 64 128
stiffness Low High

1. 2. Force 4 e s R Capacity (pF/cm) 0.346 0.384
 Weonanecat Utrasound FEEEEEEEEE = X /X, of cable stack (%) 0.091 0.129

_ _ B T BT i Material budget simulation for full STS geometry

Aluminum Copper

Copper microcable: gold bump — solder flip-chip bonding [3,4]

PI-Top (12,5 pim) ~ Cable-Cu-Top Via (d=50um)

= — o — Glue (12,5 ym) ASIC--,, e .
Pl-Spacer (50 pm) | ‘ :
P — — Au-Studbumps SR, X %

PI-Btm (12,5 prr})/
Cable-Cu-Btm Read Out Chip or Sensor
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Both technologies within specification of X/ X< 1% per station
Copper technology better suited for more peripheral modules

Test setup Noise analysis
Expected ENC

ASIC cable sensor

One sensor biased at 150 V

2 x alu/copper microcable for n- and p-side ~

: F F
2 X FEB-C hosting one STS-XYTER v2.0 each Aluminum 460 e™ + (0.35 f—m * 25 cm + 1'52/1'74f_m * 4,2 Cm) * 27.4% = 875/900 e™

Readout via AFCK hosting Kintex7 FPGA and IPbus P P -

e
Copper 460 e™ + (0.38 P, 20 cm + 1.52/1.74p— * 6.2 cm) *274— =926/964 e~
cm cm pF

Sensor .
Noise measurements

20 cm copper cable + 6.2 cm CiS sensor
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— T3_p-side Copper module

— T3 n-side
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—F Comparable ENC for aluminum and copper microcables = Outlook: Build, characterize and compare
Deeper investigation for copper microcables needed test modules with STS-XYTER v2.1
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