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Reduction of Photo-Leakage Current of a-Si TFT-LCDs
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We have developed a novel pixel structure having an advanced light-shield thin-film transistor (TFT) to greatly reduce

photo-leakage current.
1,024 X 768 pixels.

Using this structure, we have also developed a 26 cm-diagonal high-resolution a-Si TFT-LCD with

By means of this structure, the sum of the storage capacitance and the liquid crystal capacitance of a pixel can be reduced

to 30 % that of the conventional structure.
that of the conventional structure.

Consequently, the aperture ratio has been increased to 45 %, which is about 1.5 times
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Cross-sectional view of conventional TFT-LCD
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Comparison of (a) conventional TFT, and (b} light-shield TFT

MRS EE I LATE S,

El vzaL—vaviEsR

Z A4 b= F TFT @R~ 2 il 5 5 12812,
Z— hERRIG 2L &R, v 2T b baRHENE
A4 FFrriflic AT a2 32ab—va 2k
Kb,

AF— N ERRIE Lg% 737 A—% (14 gm, 20 gm, 40 gm) &
LT, 4 FFxRNVEORRIERFLAHREEZEI I
T, O S, NG R — b BRI 20 gm L
TTlRrAFTHThdZedbrd, B¥E6, X)—28
WOLHFEHTH A FF ¥ 2 VERC BT 20 AgoiE
A%, YA FFr R iflc BT b5 hE3 % b
T, A FF 2 3B RICEFAFH LT E06TH S,
LA L, Le=40 gm OEHITE, A4 FF v 5 napieif

60

FEABTSREE (arb.)

4 — MBSO IEEE (em)

B3, Y41 KFp R ETORAGEEOERHR o' — bR
LA RE(CTB 2T, A FF vt BIC AR i & b 2
T 5,

Calculated irradiance on side-channel
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Top view of pixel with advanced light-shield TFT
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Relationship between light intensity and crosstalk ratio

D7 aZ b—7FE, KBEEA B L 5 EELLE
2L 10 % %2482 5,

— )i, BERBDZ A F— F TFT #Hvs7: TFT-LCD
TiE, R TFT-LCD £V b 270 b—oR3 sk
LH%, MUBEEATRWHIAO Z 0 A b — 7 #HiE, mEOY;
WEER LML T2 oM THmL, Zexb—2
FUX 3R EHEATLE S,

LA»L, SmIBHFEL 8 8HZ 4 P — F TFT 2w
72 TET-LCD T, 7 v A b—ZRIRmEOR Mz e
ACIRGERT, Z0A b—=2%oMnEbTrThot,

6.2 BEHREE (C.+C.) kiFH

X 9 I AfEEER (C+ Ce) 70X b—27 HOWRE TR

1Bl
10 TERIITFT

B JARFE
< 8 WRESAF—LFTFT ® 0.0005
St a 0.1
O
oy BB SA P — LK TFT 03
m
g ! X 10
AN I

9. JOAR—ORLAFHEER (C.+C.) DR WAR 54
Pe—n FTFT I3, AMRERIVNECEETL 702 — 78y
INE

Relationship between C,+C,. and crosstalk ratio

70

T

PERAY TFT-LCD TRAMMBAERS B L Z 0.6 pF TH 2
bbb, KME M 702 h—2 (110 %%
A DRI o, ZHICHLUTIRENS A Fa—n F
TFT Tid, Z70Ab—=7FHI/PE L BT BH, Kimss
P 2 B EGEIRA TH B 3% AL B, SHIHSEL 1
BREZ A F—NF TFT 2Hva7: TFT-LCD T, #
BERNFDERBDB L Z30%I12H7: 5 0.25 pF @ TFT-
LCDIZBWT Y, 70X =7 ROWRMEETIEHVNE L,
ZJuAb—=73HMAEN T,

HEHE

MIELESBES A P —WFTFT 2l 2810kD,
CNEFTREL STV G2 30 RIS B EHT
Ele ZOTFTZ2MWT4 B EVIEHOEE §ox
i1 26 cm FASAN TFT-LCD 238 fEL 722 2h, 7oA b—
7 EOMEARRD G RIFRE TN 25 2 9T
s

O, RO TFT T —7 0t A2 BET5 2 L
<, mwio®g24E 50, TFT-LCD OB EHLIC
AWM THEEHEZLND, E5I12, WAMSA b
— W F TFT 2wz TFT-LCD (3, i) xw 2354 b %
HOeTHEEDHIL BB Edb, PVFAFLTIC
MG LI @BET A A7V A ~DIBHIC B4 a &iicdh
b,

X B

(1) A. Sugahara, et al: Low Photo-Leakage-Current Structure for a-Si TFT-
LCDs, AM-LCD 94 Digest of Technical Papers, pp.184-187 (1994)

1E:# BE1T Yasuyuki Hanazawa

T4 AT VA F3A AR T 4 AT VA T34 2
FEE Y,

TFT-LCD @Iz ieds, IoHmEE24 A,

Display Device Engineering Lab.

dtiR ®F Tomoko Kitazawa

TA ATV A F3A APRHFNT 4 27V A4 7754 AM
FEH TN T,

TFT-LCD @MZIciEd, ET R Eaad.
Display Device Engineering Lab.

R BEE Toyoki Higuchi

WS PRREES LAM B EE 7 v — T B,

TEFT-LCD @M ICHES, mHHME2, AWM 2
2 H.

Liquid Crystal Display Div.

HZEL Ea—Vol.51 No.l0 (1996)





