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Introduction

Transistor Test Structures (TTS)

w EP R&D WR2choseTPSC65nm ISC technology as candidate to develop new monolithic CMOS pixel sensors for CERN
experiments (Presented by W. Deng In this proceeding)

w Preliminary characterization serves as a guideline for designers of this technology
w TTS (Transistor Test Structures) chips contain arrays of transistors from this technology

w 1.2V core transistors tested und@0 keV Xray SiQand different bulk biases
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Introduction

Radiationinduced Degradation

The origin of performance degradationth radiationin modernplanarCMOS technologies is principally due to the presence of the spacers and Shallow Trench
Isolation (STI) and not by charge trapped at the gate diie

Shallow Trench Isolation Spacers

Leakage Current

SOURCE

= Hydrogen
O Interface traps
+ Fixed charge

Inspired on the figures fron2]|

Inspired on the figures from [2] : Inspired on the figures from [3]

Positive chargaccumulatesn the STI oxide whereas tﬁgcgagggigdB%%%Z?tagi%eso%?j?tigﬁgeoresllteectl_rliz }?er;g on When \¢>0V and \,c=0V the positive charge
negative charge accumuladat the interfaces P ' o . accumulated at the STI due to ionization attracts
. ST and Si. Both th e ch d th and temperaturetheycan drift into the gate oxide. . H ¢ the sil a th
etween and Si. Both the oxide charge and the They interact with the interface, generating interface negative charges from the silicon, opening the
Interface charge are positive @MOSdevices. traps. parasitic paths where the current can flow.

Recommended to read [7,8,9,10,11]
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First Measurements atGrad TID (SK)
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1. Up to80% drop of € rtelivered by thegMOS This degradation is comparabl
with other 65 nm technologies4, 5]. Channel length dependence.

2. Up to15% degradation ofd rbf the nMOS dependency on the size of the
device (see next slides)

3. Robustness of this node regarding radiatioduced leakage currentd 5
Increase below one order of magnitude
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