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Research on the Shading Layer in Self-aligned Top-gate
Thin Film Transistors Based on Amorphous Oxide for OLED
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Abstract: Top-gate self-aligned a-IGZO TFT is suitable for driving OLED displays for its tiny
parasitic capacitors. In order to improve the stability of TFT device under illumination condition, the
driving TET usually needs light shading layer. In this paper, the influence of the light shading layer,
the selection of its signal connection, the thickness of the buffer layer and the size of the light shading
layer were explored. The results showed that: (1) the light shading layer could effectively reduce the
negative bias caused by the light of TFT, (2) the light shading layer connecting signal was more sta-
ble than the floating one, and the TFT whose shading layer was connected to the source electrode
was more easily saturated, which could be helpful to carry out OLED, (3) buffer layer thickness of
400 pm was more favorable for device performance, (4) the light shading layer should cover IGZO,

and its size should be as large as possible, which could effectively improve the device reliability.
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Fig.1 Diagrams of TFT device structure
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Fig.2 Changes of I-V before and after illumination for TFT with different light-shielding structures

22 ENXEXNTFT 4B NN

K 3 J2 O 2 15 5 i 07 sSUAR R B9 TET 8814
HLPE I £k o o I 3 (a) RO R 5 IR A B 1Y g
PFI-V I 3 (b) J2 ' 2 55 WA AR 3% A9 45 7F -V
KL 3 (e) RO R SR AE RS-V .

Wl epa] DL B8 O 2 5 e B8 % 0 a1 LV R

S o OGRS T AR A Y T O R
(8 LA 5, V) TEJER N A TR B8 1 37 R BTN
W HL R, PRt V=10 V B -V i B i) 2 RS .l
JZ2 5 WHAR A B TET 25 440 16 A1 H 38 e v, X P &5 44



4l [

i, % BT a-IGZO B OLED M TUME B XF#E TFT 454 i % 2 19 i 5% 305

MM FIGZO LRI &H — Mk IGZO fif ¥4 i i
T 96 30 A 23 SN R 3R T, PR O 2 R L At 45 A
KA R . 73S W R aT LU B 62
T % M o B 2 A TV, B A 25, B AN B 3k B i
Mo BEOGE SEMARE, TET #5175 5 5 35 2040 Fl e
o BT OLED 2R AR #5148, TET R ik 5
TR EL A R OLED 28 04 9 & B e ok |, I3t A
FHL O 1L R ) R ORI O 2 5 VR R A S 1 9 1 e
i M T 9K E OLED,

23 ZHNEEERERE

TET #0938 't )2 75 1E i 8 Jm ) B, X 1 18

(0 TF SR A A — 22 5 W T 38 D' )2 5 95 V) T8 2[R B
—ZZE ) FE TG o IR AT LA A O M )

TR IE IR 52 MR, DT T 2 A MR RE S AR e . R LT X L
T2 b2 R 200 wm F 400 pm B4 2§ 1F L 1S
B, i e 2 5 RS S A, BRI V=

+30V,T=60"C, &N 1 h, WK 1AL
FE LW EE 400 pm i TET 27 R 8 R0 5,
(5 (B2 R SS L AF, V0 IE T . 28 b 2 R E
TET #8080 rl S R K G2 5/ )2
BRI, T AU G O 2 oF I8 3 Y 5 {4 R
PEE4f o f I TET 8% 144 22 o J2 )5 2 2 4% 400 pm,
AR R R BN S 2 TFT 3R

-4
1X10 a7
1X10° 12 ov

ol —3Y
—® LR - —— 10V
y 1X10° < sf— 15V
Ttk @ Wtk ~ S el 70V
~ X0 e
—l— .l
1X10™ At
AR ob

-14 1 1 1 1 1 1 1 1

X106 0 3 6 9 1215 18 21
VoIV

(2) AHFIE G2 S URARAH LI {11V i 2
1X107F
1X10°L

kR sl
<

e | [ ik ~1X107F

1X107

W — V=01V
14 1 1 1 1 1 1 1 1
X058 =10 0 10 20 0 3 6 9 12 15 18 21
Vel V v,/ V
(b) FTIEE 2 5 AR AR ERT BV iHh 22
x10™* -
1X10 100 |
R 1X10° 80 |
° l < 1X10° =] 60 [
i T Wi ~ 1x10 40 F
5 20 L
R 1X10™ —— V=01V
—V=10V ol
1X10° 14 L L L L L L L i i L L
20 -10 0 10 20 0 3 6 9 12 15 18 21

Fig.3

AAY

() BHFIE 25 IRRAR T 1 1- Vit 28

B3 SEMRRE TFT g0 1-V ih 2k

VIV

I-V curves for TFT with different light-shielding structures



306 ot H

E5d 7N o540 %

O JE
®1 ZHEEERRETFTHREBZESHITLE
Tab.1 Electrical parameters of TFT devices with different

buffer thicknesses
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