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Method for analyzing influence factors in
photo off-leakage current for TFT
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Abstract: The electrical properties of TFT-LLCD are so significant especially for the leakage current at
photo state (Photo I, ). In this paper we investigated the factors which could affect the Photo I in
order to improve the TFT-LCD performance. A measurement method has been proposed based on ex-
periment results. The black matrix (BM) photo resist (PR) has been used to shield different parts of
TFT channel, then the difference of electrical properties could be confirmed through TFT I-V curve.
According to the experiment results, it is quite easy and effective to decrease the photo I, value by
optimizing the gate line width. Finally we used this method on 54. 6 cm(21.5 in) TFT LCD samples.
Optimized results showed that the gate line should be widened 1. 5 pm based on the original design.
The actual result was proved though TFT characteristic measurement results, the photo I, decreased
to 9. 50 pA from 14. 08 pA. It turns out that the proposed method is quite effective in the practical pro-
duction process.
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Tab.1 Contrast before and after light
TFT 8551
Dark Photo
Item
L (e Ty (pA) Vi, My, L (pA) Ig(pA) Vi M.,
Normal EH Uk 6.41 6.96 1.03 0.68 8.01  14.08  0.23 0. 67
TFT - 5 R 6.09 3.93 1.05 0.72 9.53 244.63 —0.56  0.65
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Fig. 1 Structure of TFT
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Tab.2 Method of Shadows-on-TFT
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Tab. 3 Actual condition
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Tab. 4 Data of the shadowed-TFT

Dark Photo
Item

L. (pA)  Lg(pA) Vi M, L. (pA)  Lg(pA) Vi M,,

Normal 6.41 6. 96 1. 03 0. 68 8.01 14. 08 0.23 0.67
1 7.07 4.01 0. 58 0. 70 8.45 7.54 0.18 0. 70

2 7.53 5.43 0. 39 0. 69 8.67 6. 80 0.11 0. 68

3 7.44 4. 83 0. 36 0. 68 8. 57 6.52 0.07 0. 68

4 7.74 5.01 0.18 0.67 8. 69 6. 34 0.03 0. 69

5 6.17 8.78 0.22 0.48 6. 68 12. 27 0. 06 0.51

6 6.51 3. 96 1. 18 0.77 8. 37 11. 68 0.21 0. 68
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Tab.5 Data based on shadowed-backlight

TFT #% %5tk
Dark Photo
Item
Ioff/pA Ioﬁ/PA
Normal 6. 96 14.08
Normal TFT
T TR B Y I 6.99 7.17
() JF R 15
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2
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3
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Fig. 2 Experiment of optimizing the Gate line width
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Tab. 6 Data of 21.5 in

Dark Photo
Posttion
I, (;lA) J (pA> Vi M, I, (;lA) I (pA) Vi M,
Normal 6.41 6.96 1. 03 .68 8.01 14.08 0.23 0.67
1 7.60 6. 87 0. 36 .56 8.52 9.08 —0.14 0. 67
Gate
. 7.14 8. 49 0.13 .59 8. 18 9.82 —0. 24 0. 64
&
3 7.49 8. 40 0.15 .63 8. 54 9. 60 —0. 24 0. 66
X AP Ty 12, B A7 ER b P Tk B A 4 R 2 it
5 % %" K 21,5 in BERL AL SRR TEL 1.5 pm, 52

AR i B A I T 0 FRATT BE A Ak
MR L SE R R TFT S8 dw i, MR
B 5 6 00 3 Y (L A 0 P A T RO 2 2 B
JEIRSCL AT I A7 I A S L B A A 4 i 2R
HAIR)Z Z 18 8BRS Bt AR R L R B

TWHL M 14,08 pA BEZE 9. 05 pA. T =
BB A By B JS P 25 9T f BT 5 E gk fE A5 2
Fir Ay B0 S A IR LU . BT LA, FRATHR A axX AP
D 5 32 A A RE 38 o K e B0 S5 ) A, A g
A B X P B B P s [T 2 T
FY 7 3 A

& X X #k:
[1] Tang Y J. Cui H Q, Liu J.et al. Premeditate display quality of FFS-LCD using negative LC by DC stress [C].

(2]

[3]

(4]

(5]

IDW’14 ,2014:70-72.

Kanicki, Jerzy. Amorphous and Microcystalline Semiconductor Devices [ M]. Materials and Device Physics. Artech
House, Inc. ,1992.

F AR, | K. TFT LCD @ 44 69 38 35 5 3% +H [ M. b a0 35 4 % 0 it , 2008,

Dai Y X. Design and Operation of TFT LCD Panels [ M]. Beijing: Tsinghua University Press, 2008. (in Chinese)
WRT AAF A F 5. TR A AL 0 A A B e M RE R [T, & & B B 7, 2007,22(1) .
26-31.

Xie Z Y, Long C P, Deng C Y. et al. Effect of high deposition rate on chemical bonds and properties of SiN film
[17. Chinese Journal of Liquid Crystals and Displays, 2007,22(1); 26-31. (in Chinese)

I INE AR E L AR PR TET MR I Nx R a-Si B v 52 e ()], & dh 5 25 ,2012,27(5)
613-617.

Wang S K, Sun L, Hao Z H, et al. Pin effect on SiNx and a-Si layer of thin film transistor [J]. Chinese Journal of
Liquid Crystals and Displays, 2012,27(5) :613-617. (in Chinese)



%54 P L 45 AT TET 5% 25 R IR M D 3% A 37 1% 633

[6]

7]

[8]

(9]

AFLREE, B, F. TUBR S B0 R A AL WAL = S KOt Re r s [T, B R B, 2006, 27 (4)
274-281.

Piao Y. Liang H J, Gao P, etal. The influence of deposition structure and optical properties parameters on chemi-
cal of silicon carbonitride film [J1. Journal of Applied Optics, 2006,27(4) :274-281. (in Chinese)

Ra b RLARRT, FOMMRAE)ZE T 2 S 3E M TFT fpE s [J] A 24 F 53 K,2012,32
(11):991-995.

Zhang J Z.Zhang W Y. Xie Z Y. et al. Growth and optimization of hydrogenated amorphous Si films for thin film
transistor fabrication [J]. Journal of Vacuum Science and Technology, 2012,32(11):991-995. (in Chinese)
IRE VAT KRR F. —FREA RO H 6 B g JE & e A R [T F F AR, 2000,21(2)
100-103.

Wang C A, Zhou X M, Zhang S Q. et al. Amorphous Silicon thin film transistor structure for effectively suppress-
ing backlight illumination effect [J]. Semiconductor Optoelectronics, 2000,21(2):100-103. (in Chinese)

Wronski C R. Intrinsic and light induced gap states in a-Si: H materials and solar cells [J]. Ef fects of Microstruc-
ture s Thin Solid Films, 2004,451-452:470-475.

[10] Kaushik R, Kiat Seng Y. Low Voltage , Low Power VLSI Subsystems [ M]. McGraw-Hill Professional, 2004.

TEFR- A AEWA985—) L, il A A 2=t WA IE i, FENE LCD M XWF & T.4E. E-mail: hougingna@ boe.

com. cn



