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Present SCT digitization model

(1) 7% of the hole charge is absorbed 
by the HV plane. 

Q∗∗ 9.093.0

(2) 5% (10% total) of the hole charge is 
absorbed by the adjacent strip.

(3) The main signal has a shape:
Q∗∗ 05.093.0 Q∗∗ 05.093.0( ) g p

(4) The crosstalk pulse is a differential Q

( ) ττ tetCta −= 3
1)(

(4) The crosstalk pulse is a differential 
form of the main signal Q∗07.0

Q

( ) ( )ττ τ tetCtb t −= − 3)( 2
2 ( ) ( ))( 2

Studies so far indicated that the <cluster size>average is sensitive to the 
level and shape of the crosstalk.

Jan Kaplon (CERN) kindly worked on the input impedance of the 
ABCD chips, the key electrical parameter for crosstalk.
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ABCD chips: Electrical parameters [1]
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Kaplon’s circuit model:
neglecting Cstrip and R
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[1] F. Campabadal et al., NIMA 552 (2005) 292
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Summary of Jan Kaplon’s workSummary of Jan Kaplon s work

1. Using the Laplace transformation of the equivalent circuit (with 
some simplifications) and the inverse-Laplace transfer function 
of Mathematica analytic expressions of the signal andof Mathematica,  analytic expressions of the signal and 
crosstalk are obtained. 

2. With Cb=4pf, Cis=7pF and IC=200 uA, the crosstalk level for 
delta-function input is

033930k side) each(per   %10
34299.0
03393.0

≈≈
signal

crosstalk
peak

peak

with peak timings of
(signal)    ns 7.23≈peakt

5% in current SCT
)(crosstalk   ns0.12≈peakt

5% in current SCT 
digitization model
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Relevant parameters for Barrel modules

Un‐irradiated Irradiated ref

C > 20 pF/cm > 20 pF/cm [2]Cstrip > 20 pF/cm > 20 pF/cm [2]

2*Cis 1.03 pF/cm 1.40 pF/cm [1]

1 1 F/ 1 5 F/ [2]< 1.1 pF/cm < 1.5 pF/cm [2]

Cb 0.30 pF/cm 0.30 pF/cm [1]

IC 220 μA 120 – 140  μA [3]

R 1.25+−0.75 MΩ [2]

Strip length 126.09 – 2.090(gap)  = 124.0 mm [2]

Rf 80 kΩ [4]

Cf 120 fF [4]

τi 4 ns [4]

[1] F. Campabadal et al., NIMA 552 (2005) 292
[2] A. Abdesselam et al., NIMA 568 (2006) 642
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[3] F. Campabadal et al., NIMA 538 (2006) 384
[4] J. Kaplon (this talk)



Parameters and solutions for SCT barrel case ( t in [ns] ) 

Rf τf τi Cis Cb τp0 KV

un-irradiated 6.39 47.68 1628un irradiated
80 9.6 4

6.39
3.72

47.68 1628 

Irradiated 8.68 82.33 1710

[unit] [kΩ] [ns] [ns] [pF] [pF] [ns] [V/V]
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R t δ f ti i t
models tpeak crosstalk

Response to δ-function input

(signal peak is normalized to 1) 

SCT Digitization 21 ns 5 %

un-irradiated 22.5 ns 10 %

irradiated 27 ns 15 %irradiated 27 ns 15 %
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Comparison with test beam data [1]

un-irradiated module (150V) irradiated module (350V)

Black points: response data for calibration pulses. [1] 
Red curves : present model for δ function input pulseRed curves : present model for δ-function input pulse. 

Note that the heights were adjusted arbitrary and  also the start times 
are shifted arbitrary for better comparison.          
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[1] A.J.Barr et al.,  ATL-INDET-2002-024 Fig. 24 



Summary

J. Kaplon provided a model for signal and crosstalk shapes based on the 
electrical parameters of the ABCD3T chips.

Using electrical parameters available today, the signal and crosstalk 
levels and shapes are calculated. 

The crosstalk level is ~x2 higher (10% each side) than the current SCT 
Digitization model.

Comparison with calibration-pulse data indicates the rising shapes are  
well reproduced but not in the trailing part.p g p
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