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Sensor ID Bias Type Separation Sensor ID Bias Type Separation
#18 Punch Through P-stop NA - -
#19 Poly Silicon P-stop #32 Poly Silicon P-stop
#20 Punch Through P-spray #33 Punch Through P-spray
#21 Poly Silicon P-spray #34 Poly Silicon P-spray
Punch Through (PT) Poly-Silicon (PolySi) £T150um/E
o #18, PT, P-stop #19, #32 PolysSi, P-stop
3
o

#20, #33 PT, P-spray #21, #34 PolySi, P-spray
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Charge collection ratio

® The ratio is defined as
® (TOT,)/(TOT,,) where TOT,, is average TOT in electrode region

N.B since TOT-> charge calib is not done & calib. is non-linear,
this ratio is not pure charge ratio

Collected Charge Ratio@1200V : KEK32 PolySi / common P-stop I
‘}1‘;’% z T : " ,{j‘}‘ Tp'é,‘*r");

'« charge loss at 1200V

- PT/P-spray : 5.0%

o4 - PolySi/P-stop : 14.7%

- - PolySi/P-spray : 18.1 %

"Lona Fixettumt « charge loss in ‘PolySi’ types are significant
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high-eta data (2011) analysis status

® High-eta run : 2011 July for non-irrad, Sept. for irrad sensors

® Analysis carried out by John ldarraga using Mafalda framework
(the results presented in 8" Hiroshima Sympo. (Taiwan 2011 Dec)

® Kazuki Motohashi revisits high-eta analysis with TBmon framework,
currently works on the Sept. data

® Reconstruction of Sept data is done, however the reconstruction
seems to be not properly done (has problem with the alignment)
Kazuki is going to rerun the reconstruction with proper setup

® Several analysis (based on the cluster size, TOT without tracking info)
are done, analysis class under TBmon are prepared by Kazuki
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TOT vs Pixel # in Cluster

Pursuing Excellence

SCC94 non-irrad SCC96 irrad
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* beam passed through sensors _ _ o _
from pixel side to rear side * depletion zone get widen with increasing HV

e more HV, more TOT

' . L L ' e irrad : more distant, less TOT
(1) (2) () (4) — effect of trapping charge?
* TOT of first & last pixel is low * these effect not appear so much in non-irrad

— beam passed narrow region by K.Motohashi




March 2013 TB measurement list

[0 Scan type : Bias voltage scan without sensors tilted

* Batchla (0.5M triggers)
— KEK22 (ref) & KEK09 (non-irrad : PplySi, individual p-Stop)
— HV,. : 6, 14, 25, 40, 57, 100, 200, 400V

* Batchlb (1M triggers)

— KEK22 (ref) & KEK19 (irrad : PolySi, Common p-Stop)
— HV,_,:300V, HV,,; : 260, 15, 65, 145, 400, 600, 800, 1000, 1200V

ref *

* Batchlc (1M triggers)
— KEK22 (ref) & KEK21 (irrad : PolySi, Common p-Stop)
— HV,,:300V, HVy, : 200, 400, 600, 800, 1000, 1200V

* Batchld (1M triggers)
— KEK22 (ref) & KEK20 (irrad : PT, p-spray)
— HV,_,:300V, HV,,; : 200, 400, 600, 800, 1000, 1200V

ref *

* Batchle (1M triggers)
— KEK22 (ref) & KEK18 (irrad : PT, Common p-Stop)
— HV,,:300V, HVy,: 200, 400, 600, 800, 1000, 1200V

O Kazuki and Koji are trying to reconstruct these data
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Charge Loss Mechanism : Surface Damage

(a) (b) (c)
/ Metal Layer

/77 Oxide (SiO,) Hole Trap
o~ Layer . eeervee.

o 0?® 0 4 0, ‘ee 000000

A i A
A A A

Silicon Bulk

Electron
e Hole

® The efficiency loss due the the bias structure is explainable from the surface
damage of the Oxide layer

® Surface damage mechanism
® ionizing radiations would create electron-hole pairs
® the electrons are absorbed in the metal layer owing to its larger mobility
® holes are trapped in oxide layer (at the transition region)

® electric field are effectively decreased, causing slower change
collection, end up with the lower collected charge with certain readout

® Under Bias rail and, poly-silicon resisters, such effect would happen



