£ 2

auc

B AE fo 7 05 ST d 88 (poly-Sit TR Ts)# 1T i fo B 7r % (AMLCD) % 7 #%
% - {EH(AMOLED)A # B en® B 3 B AT ® ¥ » 2 85 ¢ L91p eng
2o B 5 H R w3 S8 (amorphous-silicon TFTs) 1§ ik ggds v 4 >
AR B TR A B SRR SR R YT 0 3

FOATH R e B UE G i R s T e R BT RS

o
IBRBAF N R LIRFEIFFICERLE T E > A B EFHE
B oM AN A ROIF RS A RB AR BB -BSFRE A e FE

FE- BMEAFLP LR RE N A - BhE & DOMERIT LGl F B
it O RELERIET D QR FE ARG R M F LRDR
B i R|E R KL ey %‘%m,%-gﬁjg o

bk fdhe @ o AR A EUR AT B P T M R RS ek

e

WF ety o - HAEIRA P R P adk (TR N ksl o A PR
A AT HGRAR B A BT SR RAARRTA R R P T B eV A7 ¥R El A

F B B e X AR T E TR L hp e BB 7 RIEER BRI T B



FOURRIT A B R R RT kAT R Bt TR S h T R
o BoMs Bin i o I3RF S T B ATRE & 0~31320 Ix T hE BB R 0 A AT
ST LEE AR RS T EEL AL AR RS A S S
TR R RANES U BT R L R R RS A PR RD
Mo gE et A 4 R PR A 4700 1x ¥ 2 1200 x> 2 A0 T fRR

BEH DRE L




Study on the Feasibility of LTPS TFTs
for Light Sensing Application

Student : Chia-Pin Cheng Advisor : Dr. Ya-Hsiang Tai

Department of Display Institute

National Chiao Tung University, Hsinchu, Taiwan

Abstract

Low temperature.polycrystalline silicon (LTPS) thin-filmstransistors (TFTs) have
attracted much attention jinsthe application on/the integrated peripheral circuits of
display electronics such as active matrix.liquid crystal displays (AMLCDs) and active
matrix organic light"emitting 'diodess(AMOEEDs)»due to; its better current driving
compared with amorpheus silicon(a-Si) TFTs. Various' attempts have been reported
to integrate display circuits to peripheral area.of the glass substrate. In addition to the
peripheral area integration, circuit integration to pixel is considered to be required to
realize so-called high-value added display or sheet computer having input function,
especially in mobile equipments. Integration of LTPS optical sensor is considered to
have a potential to be a key technology for various kinds of advanced functions such
as ambient light sensors, image scanners, touch panel, etc. An ambient light-sensing
function, which is one of several high-value added functions, can contribute to low
power consumption and improve visibility by detecting ambient light around the
display panel and controlling the brightness of the display panel.

In this thesis, we present a detailed experimental study of the LTPS TFTs
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behavior under halogen lamp illumination and identify the different TFT operating
regimes. We also propose a light-sensing circuit using the identical LTPS TFTs
fabrication processes without any extra cost. The proposed circuit, which has a source
follower, can sense the photo leakage current under different illumination intensities
and convert the current to analog voltage signal and then digital one. Through the
measurement of the proposed circuit under light variation from 0 to 31320 Ix, we
confirmed that the proposed light-sensing circuit can perform sensing and readout
operations accurately. However, we also consider the device variations such as
threshold voltage (Vi) shift and OFF current variation and propose the calibration

methods to reduce the illumi |

from 4700 Ix to 1200 Ix and

compensate the Vy, shif
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