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Abstract: Due to the high mobility of InGaZnO thin-film transistor(IGZO TFT), the active matrix liquid crystal dis-
play(LCD) using IGZO TFT is able to provide high resolution and high frame frequency. However, the lifetime of IGZO
gate driver on array(GOA) is limited since the IGZO TFT usually suffers severe performance degradation after a long time
operation, which comes to be a critical obstacle for GOA’ s application in large-sized LCDs. In this paper, a highly reliable
IGZO GOA circuit with a dual low-level holding structure is proposed and fabricated for large-sized and high resolution
LCD applications, in which bipolar pulse bias(BPB) is generated to suppress the threshold voltage(V,,,) shift of IGZO TFT.
The proposed GOA circuit can be divided into several units for different functions: pull-up control unit, pull up unit, pull
down unit, low-level holding unit, and reset unit. The operation principle of the GOA 1is described in detail, and the related
simulation is conducted. Then, bias temperature stress(BTS) measurements are performed to demonstrate the effectiveness
of the BPB in suppressing the V,,, shift. With this GOA, a 55-inch UHD(3 840 x 2 160) high resolution LCD panel with a
5 mm narrow bezel is achieved, in which the layout dimension of GOA circuit is only 1.47 mm. In addition, in a reliability
test, the new GOA circuit operates stably at high temperature and high humidity(60 °C/90%) for 1000 h. These results can
well prove that designed GOA has good enough reliability for large-sized and high resolution LCD.

Key words: InGaZnO thin film transistor; gate driver on array ; threshold voltage shift;bipolar pulse bias ; reliability ;
stretched-exponential equation
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IEAER , InGaZnO AR S AR S8 — AR 7R g
F T AR, H R KORST 5 43 B R 1) FE 9K 3
Fe AR AR R ( Liquid Crystal Display, LCD) 5
£ ML Kt 4 (Organic Light Emitting Diode , OLED)
MR 5 % 48 AR & ik R 5 K % (amorphous Silicon
TFT, a-Si TFT) M F , IGZO TFT B A ST B R (KT
8 em™/(V+s)) ARIHFE (/NF 107°A) AR B #21% (/)
F 0.3 Videe) BIHL R FRPE, [FIBF R 45 T T Ao 395
PR K E AL A H S T 1GZ0 TFT BT #
R AR AR E BT IGZO TFT B LCD Wi, Al 1R
B i T 2L T 2 0T R o R R L i 4 BRI
FERA YR . A 1GZ0 TFT A I a-Si TFT H 41
FeoE Pk (0 — SO R oy SR B A R, A2 TR K
VR G IASE PR R R 5 ), HLAT) 3 IR H AN R 22056 1Y) 1
(B HLHE (V)RR HAT, B K SOk 36 1620
TET K TARIRA T HERE & L N ZEALER, L) 48
Thes R P i 5 12,

TR S AR 5 A A 3K 31 (Gate Driver on Array,
GOA) & WA 78 I HE 1 7 THI AR 1) FE TR B A, A1 L B A 9%
SRR, B T Won g ) B, FLfRTAE TR
T AR T RAS . R, 2R S Pl A X 1620 4
MR 3K Bl B AR ER A T A TS R 2 GOA HL
Py %8 AU DL T 1GZO [ 1 Depletion-
mode FEE 5 1 i GOA 3K 2 Dy #E 14 R EL 28 4y BB 119
[0, I s N T FR /N LeD L gk Ah , SR R I
KA, GOA HL S 32 17 75 22 H1 445 H AR E (19 1GZ0
i, GOA MR K TARRE W Sl Z 5™ &
1 V., 2% (Threshold Voltage Shift, AV,,), S8 GOA i2
P S X IE A TGZO R S AT GOA H B 1
TR R4 PR Bos 28 B AR AT S Hodh, GOA
H, 4% (14 11 L 7 48 4% (Low Level Holding, LLH) TFT il %
Ak AR I F R B g o S K e 3 TRT
B Z AR AV, 2% AV, 8 i K2 VF R R,
GOA Hi 6 I AT 5 1K B i 1 06 A R 4 e, i
WK sh s & A i, PR R SE . R, A X R AR
AR GR35 2 14 77 i, 25 R LLH TET B R 2
R 7 LA Y A0 45 A DC i & 3K 35 LLH TFT ., £ Jik
ME SRSl ARG I i A0 DA it A e R
220 T a-Si TR SR 2h 4% , 55 F 1GZ0 mvikss , ik
1 GOA LLH HL B 7 i R TEA I8 .

A SR — o Y Y 2 ARG R B 1GZ0 4
A B 3K Bl H L, R B GE TR RSP R R R
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$7 (0.3 Hz) BUB 1 fiik ‘{FI:'{ﬁ}Ti(Bipolar Pulse Bias, BPB),
AR ARG VL B VT ZE R GOA HL % TAE %

fir . B, TR T T 0% GOA L BR ) T AR B BR K2 AR
JFHEAT THAAFE . R T LLH & A8 7 O e i
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A 7S TR, T 3 1000 /N3 AP 3

2 RS IGZO &A% B B
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SEE, Ho M5 5 M6 A4 B — > R AR, Hi A R Qn, fi
3 R P (5) 37 23 B b M2/M3/M12/M 13, 75 45 i 45 o
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Qn/Pn/Gn HLfar , BIVE A A HL S AT BR A% L, 76 B U 4
GSP 5“5t v Bk b, 3T FF ML, BRI 25 Qn LA

1GZO S Bl it Jin 1E i 7 3 B F7 (Positive Bias
Temperature Stress , PBTS) , 734 V,,,, 1E [0 5% [n] @1, /5 &
v AR B PR A X — . — 8 GOA HL T Ik i
FYERE LLH B ) R 8 K 4L T PBTS IR, v, 1F
R P E I, GOA HL IO AIG L P ok ok i, &
SO K B #% T AR H . B TR GOA HL BB d A
B — H TAET PBTS IR, e fpidle s M7/M8/M 11 1E fi
JE JE 31 e 0] 5 R 88 1 509% , M i — 52 R L B 1R
B Vo A M (i B RE A RIS b AR . SR, T
TR TAERSE S, V,, 15 [0 EE R G, 6 5 % 4= GOA
HL AR A e . DR, S — 25 3 T 1GZ0 Mt 3K 3
PG BT T B 754, BIF 9 T & A s il v, I3
BHGH A IGZO GOA HL BT ETT .
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B X KR SE 8 40 B LCD , A SCH H —Fp 2 A XL
Y 5 55 B 1 8 T HE M 1GZ0 GOA HL % . 1% GOA Hi, %
WE 21 TFT 5 14 A2 HAE C1L, Al 43 R 5 ik
(1) ERrs e M1; (2) BRI H M1o/M11; (3) F 47
REHE MO ; (4) 1% HL SF 4k H5 BE e , M3A/M5A/M6A/MTA/
MSA/M13A/M14A ¥4 i A 21 , M3B/M5B/M6B/M7B/M8B/
M13B/M14B ¥ i B 2H , A/B W 2H 2 43 452 B 52 #3547 5
(5) 7 2 B He M2/M4/M 12, 7 BRI 4 o CLR fiy 55 &
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HAEWIE NFA A 8 Mask B0 200 5, IS T
KRG @ PR Bon , R A SCEE I BCE R 1GZ0 Ak
BRI EZ R AR T S HAE Ti/Cu
3 A (JEJEE 35/400 nm) AYBIHR 5 >R HT SiN,/Si0, (55 355/
55 nm) HIVEMI4E 2% )2 ; & XL 1GZ0 (IEJE 85 nm) Vi )2 ;
il Y MoNb/Cu 45 J& ([ J5 35/350 nm) 4 5 i B 5 % FH
Si0,/SiN, (/5 300/50 nm) i /5 54k )2 ; &5 Hi1/E 11O
(RS 90 nm )15 3 Hb . e 2% 2% 5 Ak )22 g AL
KIFE % Rl —318 Mask & X, IRt 317 F 1038 Mask.

Kl 4 88 T A SCR H W BCE B 1GZ0 & 1R &
(WIL=10/5 pm) , 1F i FE 36 R 7 PBTS T W o 55 35
FEME (1)-Vio) MR i e 25140 B FL R V=30 V IR EE
60 “C. PBTS HIIIHILAIRAS X IGZ0 f RS A iRl
B Vo IE 83 4B IR 53590 2.5 V.0 9.6 em’/(V+s) |
0.22 V/dec; PBTS £545 3 600 s Jii , Vi 5 (5 (AV,,,) M
1.68 V.
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b7 25 Ho 50%, 75 1.67 s IF Sl MUl — vk, 1E 7 i
26 V-8 V.
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NBS) i, 23 5 CHE A 52 /M 44 2 )25 57 T s 466 2% 22 P9
AR, 2V, T R, HADC BRI R, V,, T
] EE R R 2546 . B AnTE G BRVE TR L 1GZ0 Bt v
Az HL -5 O, X S 5 B MR H i AR R
A% B A R A 4 2% )22 T, E M AR R v,
UINRLY A e

Y6 AIE BPB # V., BERE (A A AR SC GOA
H P 2 R B TP Y MSA AR AT D S IR B )
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725 LA 50% ik i 5 B R 1.67 s 4 1 SR 1 i i
) A MSA M AR , 1E AR . (V+) A6 A He (V=) 43531
26 VHI-8 V, 5 GOA R #% b SE PR fin i FL TR P —
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Horp Vo 22 Vo MR 5 e 278 B0 T B0 RRPER SR ] 5
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$EH B IGZO GOA HE [ R FH #1138 Mask i 1E , A&
B ONTE I8 2 (BCE) 2544 , i F 3K 8l 55 9 ~F UHD
o A0 PSR T M, TR IR T OO e A R O A T
M S A5 . an &l 9 s , AR SCIY 55 95 ~F UHD ¥ b
T AR B 22 45 I HE A 5 mm, HoH GOA HL [ BA 504N 5
1.47 mm, M L2 T, a-Si AR 3K ) 55 &) UHD ¥ b
THIHR A GOA FL & B0 TC— M5 i FH 29 3 mm 25 1], 3X 2L
HHFI1GZ0 il B R IR , GOA IR T /R
SPLGn, A SCHE Y TGZ0 GOA HL i+ M10 5 MSA
A S5 H (WIL) 43 511K 2 850/6 um 5 280/6 wm. M10
B B8 K S 52 IR G i HEL S ik b 8 T8 1 F B[R] (Rising
Time, Tr) 5 T~ A (8] (Falling Time, Tf) A9 58250, bl
B WK, Te 5 TEZE AL, WHUE 2 850 um B, Tr
LT FREEBRE VL, AR SCIGZ0 GOA HL Y M10 FE
K BUE 4 2 850/6 wm. MSA JH T4+ Qn 7 A A H
SR WAE G KA T8/ Qn I HL P 1 I
H, M8A SR8 W HUE A 280 pum , A A ZL4EHF Qn {Ik L
FRRRENE . A, SR S BRI, 55 %<5F UHD
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AR 00 43 5310 55 22 8 200 wm 5 780 pum.
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— | |
I 158
WHE: 5000 pm | rd
o ; b
IE i
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19 Til3E ) GOA HL B 7 WU )T

B AS SCHE MY GOA HL BR[0T SEPE | X6 55 3]
UHD M7 T 2B, &6 (60 C) FMKIR
(=20 °C) F 439347 1 000 h, @& i (60 °C) H. /& i
(90%) T iz 47 1 000 h, FF i3 /5% 30 000 R AG IR 4E . 42
i BE A AT SR, R SR R F T AR, AT AT
GOA fi i . 10 SR T = iR B9 (60 °C/90 %) 1
s R, B ES 120 (GD) 5 /R 1 9% (G2160) 1y
GOA %t %% , £ B 1IGZO M 3K sh s TAEIE+ , BA
SRR AT
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WIS, SEBR I AV, G/ NF R VHE . e f
1% GOA HL I i) 1 FH 3K 8l 55 95~ UHD YA A, 5
3 R R R 1000 /N A 5 P 0, ST AR DK
S IRIREE R AU . D, AR SCHR H Ay v A v
1GZ0 GOA 3R 3l Hi i H T KT iy 43 % 2L 78 i AE
WA R AR AT HE)T R 1GZ0 3R sl i K R A L
RICTIAE WoR .
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