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Evolution of the Oxide Semiconductor INnGaZnO TFT Technology
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New oxide semiconductor TFT platform for ultra high resolution displays has been developed.

Ultra-low leakage current, high-withstand voltage and the smallest device area in oxide semiconductor TFTs
are achieved by making use of the channel-etch (CE) structures.

These superior characteristics enable to realize the high-resolution display with low power consumption, a
high aperture ratio and a narrow bezel comparable to those uses “CGSilicon” TFTs. In this paper, the latest
development status of CE-type oxide TFTs and their future perspective for a 4k 2k display are discussed.>
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Fig.2 Comparision of the Viewing Angle between 60
inch 4K2K and 6 inch 4K2K.
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Fig.3 Comparison of |-V characteristics among different TFT
technologies.

1.2 =/IERETFT

TFT O EIIRKEL R VX — ML vy T — |
RICKRMENBEY, by 77— BIZLTPS Hl 12 3R
MENTBY, FEKROBEIKIES TElEREM &I
WTWb—J, RAZKEORL 2L, #iETar R
DM B EDRETH D, Aoy — M, B

22



{48 (INGaZnO) AT DHESL

L8R E R R 7 'LV 7 7 AT Y a YEARICIRHA S
TBY, SRAIBEOLHRIIREINLEETT £ A
A NDIKRIZT SNV TF=IUH LD, FEFREDK
WREERLICIIE L O TRV ETH S, R MAT—
MR, Ty F v 7 A by osHl (ESAD) TETHE®E &,
C AR U CREE % i 1L Ui/ NRFE 2 BT RE 2 F v
YANTyFR (CER) TEFTHED B 5. B4IZhy 7
47— M(LTPS), % » % VI v F (CE) & (InGaZnO)
O TFTHEE Z LK L7, CERIZ A mAICENL, T v ¥
7 MUV AREETH Y, FEEM R ERANTA X3 by T —
NEID1/2% 70 B, $A41X, T OCER TFTHE %2 3%
AL TR 8RO 7 RNV 7=V flAGDLESL T
& TEBORILZ HE S 5 W3 TFT O/ LR Fi%k IR
HRETLHES )Ty IS MAF X Y N T A N— 0l
O/NEULE EB L 72,

PAS

ﬂ F ILD
Z|

Gat'ﬁfa\sn ator Gate

Gate Gate Inst

F

F

F F
InGa
ZnO
Gate

<= Min. Width —>

F/2 F/2
~F F

/2 F F/2|
- D

<€ Min. Width —>

CE-InGaznO LTPS (LDD)
# of Contact None 2
Min. Width 3F 5~6F

F: Featured patterning dimension

X4 TFTRFOWER, FEL A 77 MR, THRER
Fig.4 Comparison of TFT cross section and unit layout.

1.3 R5—3EUT«
FE-HEof/hTEREoRs S b BERMT 4 A 714
2B 5 CERBILYEARTFTO X)) v M TH b,
B512RT L9112, BMMEEE (Vth) oF v ¥ RIVEK
FPETBATEE L XV OR/RIETH 5 3um F TEE
LTWwW5h, 3um ki Tld L & WEEE (Vth) OETA
AONBD, TOMBEIITFT ZFORELEFTICED,
VUTNVEREE MR L E FE EOIHANTRETH S,
InGaZnO FEARIZS0nm D F v ~ R IVEF TOETFHIE
PHEEINTEBY, HFx VA VEFIIBIFLFLA »
/= ABDREDOHE bHRED—DOTH LY WFx
YANLVTIRESICA Y bFE YY) TIHEAMET 5 @A
HHLH, ZTHEOTRICIVIHIEh TS, 2ok
I, ARG RE b T IUEF v AV EERBEE L X

N OiNRIEIZRENTRETH L Z 25, i/MikE TFT
DA M| ST ENTREE 2 5o

Hot Carrier |

0.1V (V)

Drain-Source Voltage Limit (V)

Threshold Voltage at Vd

Effective Channel length (um)

X5 CEZ!InGaZnO TFTHEDF v > RILRIkTFMH

Fig.5 CE type InGazZnO TFT characteristics and
channel length.

2. BERlT « ATV A ~DER

2.1 FEOFE

FOEROK T ILBEREM LB TRADBRETD
b0 T A AT VA OEAGHALITAE ) ] 35 T AE O /N5
LC, MiENOIEEBHEIRE KT 2 &R, TFT %
TEWFEI ¥y 7 bOMBEM/NEZEE 25, HEEH
WFE T EORBEARIIELTEINIDH 5720, WER
HORLEIH T 3% TFT O R FERBEIRE ) O E R A%
MENBEZEDBTFTO/NNULZEFNIL T 5.E6B1,
KRS T AL ML ¥ FERT, FEHITHIR
DA<—bF 7+ YFIZERH L T 5 8B Ek
(InGaZnO) HMIZL DL DTH A, THIF20144EI2H
FEAL E N 72487 ppi D 4 5K FHD RRET 1+ A7 L A 1C
RSN TWwB, TAIZE S IZTFTO/NEML &,
InGaZnO M ¥t FWVEZ IHH L 72128 o I 2 8 5138 0
fii /N & T REIC 9 B AR FE R AT N & Step2 & L T,
WQHD fi# g% A~ — b 7 * ¥ CTEHWHEZ 500ppi 7
T 2T Ho EHICIE, SEIMFTR I F—7 4 IV

80

~
o

(o2}
o
1

Aperture Ratio (%)
5
// /Y
/
/
/

LTy [ CE-InGaznO step3 Technology
D S N

c~

[ CE-InGazno step2 Technology
~

J CE-InGaZnO Primal Technology
T (2014 in Production)

/

w
o

|

N
o

400 500 600 700 800
Resolution (ppi)

X6 InGaZnO EfEHllT « A 7L A DBEARFEM LK
Fig.6 Aperture ratio and resolution roadmap.
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Fig.10 Photo image of the prototype LCD panels.
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Table 1 Specification of the developed prototype LCD panels.

Panel Size 4.10inch | 4.80inch
No. of pixels 2560 x 1600 (WQXGA)
Resolution 736 ppi 627 ppi
. . 11.5um x RGB x | 13.5um x RGB x

Pitch size 34.5um 40.5um
Design Rule LTPS mass-production equivalent

Aperture Ratio >50% >55%
Bezel Width - 0.9mm
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