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Embedded a-Si Photo-Transistor Sensors Integration in Remote Optical
Touch-input Panel Using Four-Mask Process Architecture Technology

An-Thung Che, Feng-yun Yang, Young Zhang, Ming-liang Wang, Jin-chang Feng, Ni Chen,
Wen-xin Li, Ting-ting Ruan, Dong-sheng Guo, Steve Lin, James Hsu, Wade Chen
HKC Optoelectronics technology Co., Ltd., China

Abstract
An opeical type touch-input flat panel s designed. The driving
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s
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Along with recent advances in TFT
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interactive supportng

part of the user mierface with the display.

In the TFT-LCDs, Mnﬂuﬂwm‘m
beve becoms the

tendency of grest

effiorts for mass production by most companies. Reduction of the
yield ical

for production. A-SiH TFT mamfacrured by using 4~
cost and Bigh yield ram is &

capacity a5 well a5 the production yield rate is
incressed. and the is reduced Ome of the
impertance techuologies 5 prefr to four-PEP process
substinutes for fve-PEP process The fouwr-PEP wechnology is
simplified the msnufacruring process by integrating

the theory of operation. A PPS structure is adopted to achieve high

mmqwmmhgmﬁniu;(-dwzm
desizn. The elecmical characteristics of the sensor device ame
gm.ms.gu (photo-cumrent) to noise (dark current) tio (SNR)
over

Advanced fowr-mask process -Si TFT sy musmfacturing
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Figure 1. Lnrqulnaspuymhm\nm application.
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The Improvement of Amorphous Silicon Thin Film Transistor
Photosensitivity for Optical Sensor

Hejing Zhang!, Chunyan Lin', Junlong Fan', Zhen Liu', An-thung Cho', James
Hsu' and Wade Chen'

‘Chonggng
nmmw-—&m top gate driven, up-mmmn msmmml

ABSTRACT

Different gate driven 3-SiH TFTs and various gap-gate
#-SiH TFT sinctres were proposed and measured
under different iluminance infensities for opical sensors,
processes of which were completely compatible with
existing LCD VA-TFT arrays in this paper. The fop gale
driven TFT showed higher |malss ratic as high as
1.70%10", and the novel gap-gale TFT structure
expressed lower off cument

1 Introduction

Along with the material life levels enhancement.

photosensitivity of optical sensor TFT thwough a-SiH
TFT driver type and structure innovation.
Different illuminance

L-___T-L..‘l'" -

a T asi T based
vy,
E___ﬁ_ﬁ-;u

Fi|| 1 immloemnofln-ula-hm
in LCD panel

people have higher and healthier demand for
display, and followed by the popularity of dsplays with
optical sensor. Take display with ambient light sensor
w.suw-mw- !nmwlvpml-vmmfy
the energy
mmnmmumammnmn
adapt i, eyes-riendly displys nesd to adjust the
comesponding display brighmess to protect human eyes
3t the same tme. For betier using expenence and power
consumption, optical sensor (including ALS, fingerprint
identficaton. optical touch etc) has being gradually
developed and integrated inta vanous sizes of displays
Increasing sensors. integrated into the display device
due to multi-functional integration, which is inconsistent
with the high screen-io-body ratio. Therefore. integrating
optical sensor in screen becomes the competitive choice
currently. hous sibcon (a-5i) TFTs have been
widely used in display industry in the past decades due to
its low cost. mature technology, high uniformity for
large-size displays, and high photo-sensitvity [1]. And
these advantages of in-cell a5 TFT optical sensors
make it more compatible in the a-Si TFT production fine

photo-generated carrier, optical uru.u TFTs transmits
signal to the LCD driver and then adjusts he backlight or
other systems. The schematic location of in-cel a-SiH
TFT basad optical sensor in LCD panel is shown in Fig_ 1,
where Mluminance reaches the back channel of TFT
through 3 cover glass. Some studies have optimzed the
a-SiH TFT photosensiivity through structural design,
known as gap or bias TFT [2-5]. For better application in
practical displays. this paper explored and improved the

2 Experiment

As shown in Fig. 2. in-cell 3-5iH TFT based optical
sensor is completely compatible with the existing LCD
VA-TFT amay stucture and process, where fhe
PixeVGOA TFT is on the left and the optical sensor TFT
on the right First, the gate metal (M1} was deposited
and patemed on the glass substrate. Then, GIN (SiNx.
2-ScH, N fims) and M2 were successively deposited by

system respectively,
channel by two wet two dry process.
passivation Layer was used to cap the TFTs. ?rmme
TO was deposited and pattemed as pael electrode of
pixel TFT and top gate of optical sensor TFT. From
abowe we could draw the conclusion that the
sensor TFT could be driven by bottom gate (M1). top
gate (ITO) or dual gate (M1 and ITO electric
connection).

g
KB M oEm .

Pinel/GOA TFT ‘Sansor TFT
Fig. 2 Schematic structure of pixelGOA TFT and
ical sensor TFT
Optical sensor TFT was measured under front
iluminance ranging from 0 to 70000 hmx. which
encompassed the vast majority of application scenarics.
such 35 night, conference rooms, ibraries, Iaboratories,
and outdoor environments. Furthermore, in order to
betier approximate practical appiication situations, e
back channel of the optical sensor TFT is covered wih a
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