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CMOS Strip Chip (CSC) —

Strips (1024)
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Chip Parameters

Strip width 10 um
Strip pitch 20 um
Strip number / chip 1,024
Chip size 2.1x2.3 cm?
(active area: 2.05 cm x2.05 cm)
Spatial resolution o~5 um
Time resolution ~3 ns
Power consumption ~80 mW/cm?

Data size per hit

32 bits (10b chn ID + 8b BX +
6b TOT + 5b chip ID)

Event rate / chip

Maximum ~0.25 Gbps

/

LV / HV 1.8V /200V
Wafer resistivity 2k Q cm
Technology Node 180 nm




CMOS Strip Chip — Roadmap

* CSCT

* Passive CMOQOS strip sensor
» Separate front-end electronics CMQOS circuit

* CSC2
« Small size and large pitch prototype

« CSC3

* Full size and small pitch with full function circuit



CSCT1 Overview

e Passive CMQOS sensor

* Main sensor
* Test structure

* Separate front-end electronics circuit

* Analog Front-end
« TDC
 Validation circuit

* Overall layout



CSCT1 — Main Sensor
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2k Q thickness = 180 ym

CSC MIP simulation -- normal incidence
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Simulation Structure of two strips

Doping Potential Electric Field
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Sensor M7z 25 44

A-1: 5%4£21.260mm, B=FhE &
» AERERZEERIA-1 sensor R 1T

A-2: diode
PIN:  5ER/4EK/33R
PTP: (IE'%/18um) /30um/55um

ERIPIR NERFTR A ED

A-3: pixel (H1x1/7x7/19x19=Fhi&it)

| 55um — passive pixel sensor 75 /5 12




CSCT1 1 BEININgEE S1ZiTEXK
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(TDC) HFNEERMEER.

IITEK:

102485 FEE 1024/NAFEE BE

TEEESERE: -40°C ~ +40°C

T{ERE: 3.3V

THFE <20mW/iB 1

MASSEE: 10keV-50MeV

RSB RES: EFHEE ~0.2ns, TEERE ~ 3ns, BRAEKH ~ 0.3uA-20uA
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NEME R R E ML

ATLAS Freiburg CSC1 Sensor CSC1 Sensor
18SS CMOS (2kQ) (4kQ)

FREFE{E [kQ) >3.5 3~5 (>8)
BRERIEE [um] 320 150 300 150 300 150
PIEIBEE[um] 75.5 75.5 75.5 75.5
MEI<cm] 2.4 2 2 )
MR [um] 16 15 15 15
EFHEREE (V] 310 30 500 140 250 70
£ ERBEZ[pF/channel] 0.5 1 0.5 1 0.5 1
5 2.3 1.1 2.3 1.1

FEEE R [nA/cm?] 1



CSC simulation : 30-degree injection

2K Q thickness = 180 um

Collected charges = 81 pairs/um X

About 1.1 fC

Signal Current [A]

5e-7H

(75.5um/cos30°)

Bias voltage OV
Bias voltage 30V
Bias voltage 60V
Bias voltage 90V
Bias voltage 120V
Bias voltage 150V
Bias voltage 180V
Bias voltage 210V
Bias voltage 240V
Bias voltage 270V
Bias voltage 300V

N B 1 RS S S R SR

4e-9 6e-9 8e-9 le-€

Time [S]

Collected charge (fC)

=7061e

Collected Charge vs Bias Voltage

@ Collected Charge
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