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Barrel Inner Tracker Configuration

B

To make dead region free, module has 1.6 mm overlap
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Configuration of BIT and FIT 
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• Maximum active radius :   380
• Minimum active radius  :     24
• Maximum Z (active)     :  1015 
• Minimum  Z (active)     :   155
• Covering angle : 4.28 ~ 42.09
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SIT Mechanical Structure

Support

Support RingConnector : CF
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IT Mechanical Structure
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Material Budget - 5 degree
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IT Mechanical Structure
Barrel Inner Tracker

Forward Inner Tracker

Vertex Detector
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N-side P-side

512(512)readout channel51 x 26 mm2 size

50μmreadout pitch380 μmthickness

50(100)μmstrip pitch

9μmstrip widthTOPSIL
(5inch, high resistivity, (100), FZ, 
DSP)

wafer

Prototype 
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N-side
• bulk pad
• readout pad
• p-stop pad
(punch through)

• guard-ring 

N-side
• bulk pad
• readout pad
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(punch through)

• guard-ring 

P-side
• bulk pad
• readout pad
• double-metal structure
(hourglass pattern)
• guard-ring

P-side
• bulk pad
• readout pad
• double-metal structure
(hourglass pattern)
• guard-ring

p-stop

readout  pad
double metal 
structure

DDDS Prototype
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Probe Card for Strip Measurement

strip readout line

connector for signal readout
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Sensor Signal Readout

RC VA

1st Bias 
RC Chip VA1’-2.3 Chip

Sensor

USB2 based 25MHz FADC

Sensor & 
Hybrid

PLC 
board

Control 
board
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For S/N Measurement
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S/N Measurement Result

S/N = 15.6

Sensor for a exp. 
of NASA
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S/N = 25.0

Developed DSSDDeveloped DSSD

sigma=18.8±0.16

S/N Measurement Result

pedestal (HAMAMATSU Photodiode)

photodiode from H companyphotodiode from H company

signal & pedestal (DSSD)

sigma=14.4±0.2
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Proton Beam Test

PreAMP AMP ADC PC

DSO

Discrimater GDG TTL Counter

PMT

Sensor

Proton Beam

2 mm  window

Gold foil
for spread

Al foil

Φ2cm collimator

Ion  Chamber

Setting
Setting
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Proton Beam Test

HPK
S/N = 12.40

S/N = 5.05

pedestal
Sigma = 9.72

pedestal
Sigma = 19.50

Very Prelim
inary
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N-type silicon

N+

P+

guard ring guard ring

Poly-silicon bias resistor

DC pad AC pad
biasing ring pad

Al

Al

SiO2

biasing ring

contact, P+ strip to DC pad

poly etch and diffusion

poly N++ doping
P+ strip etch and implant

bias ring metal

DC pad metal

AC-Type SSSD
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Mask Design of SSSD

Guard ring pad
(120x60)

Red box : contact hole
(for ohmic contact)

Bias ring pad
(120x60)

Guard ring
P imp.

Pitch : 50 um

AC pad
(150x30)

AC pad
(150x60, 

capacitor coupled)

DC probing pad
(90x30)

Bias resistor
Width 6um

length 360um

B
ia

s 
ri

n
g 

pa
d

P imp. strip
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• Baseline design of silicon inner tracker
√ 4 layers of barrel inner tracker with 1.6 mm overlap 
√ 7 layers of forward inner tracker
√ mechanical structures of BIT and FIT
√ readout electronics

• Sensor development and performance test
√ sensor fabrication and test for DC-DSSD, DC-SSD, DC-PAD
√ sensor on batch for AC-SSD in progress
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Summary 


