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Improvement in TFT-LCD high temperature and light leakage current
JIANG Hui-gang” , XIAO Hong-xi, WANG Yan-ming
(Beijing BOE Optoelectronics Technology Co. ,Ltd,Beijing 100176 ,China)

Abstract: Generally speaking, the instability of TFT is caused by two key points: the defect of the
semiconductor in channel, and the charge trap inside the gate insulating layer or between the channel
layer and the gate insulating layer. During a long-time working of TFT-LCD, the leakage current will
rise because of high temperature and light, which will result in a damage to the TFT-LCD. The recent
research showed, that after the etching of channel, there are defect in channel and charge between the
gate insulating layer and the channel layer. Because of its design, the ADS product faces a problem
(the H takes place of the In of ITO during the H treatment), which will result in the precipitation of
In. So the H treatment can’t be used in the ADS production. Theoretical analysis shows that the Si-
O bond is much more stable. This article showed a way to decrease the leakage current (in light and
high temperature) by using a treatment which contains two steps(the Cl,/O, treatment and the SF;/
O, treatment). The result shows a very effective improvement of the leakage current, after the treat-
ment to the channel part, the leakage current decreases from 18.19 pA to 5.1 pA.
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thickness.
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Fig. 1  Electric characteristic and channel thickness
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Tab.1 Main steps of channel etching
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Tab. 2 Add processing 1 (O, and Cl,)
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(mL/min) /W /mT /s
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TEST16 L] 2 o B 10
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TESTI8 Ak B
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Tab.5 Electrical properties and channel thickness test

results
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TEST1 1.74 8.4 93.0
TEST?2 1.78 9.26 92.5
TEST3 1.81 9.13 80. 1
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TESTS 1. 84 12.43 78.3
TEST6 1. 49 3.83 54.0
TEST7? 1. 86 8.76 86. 2
TESTS 1. 84 9.43 78.3
TEST9 1. 81 3.92 62.5
TEST10 1.98 8.2 94. 2
TESTI11 2.06 11.8 95.6
TEST12 2.09 21.22 92.6
TEST13 2 12.51 94.5
TEST14 1. 15 1.35 40. 3
TEST15 1.72 5.37 84.6
TEST16 1. 88 14.7 93.0
TEST17 1. 82 19.8 89.0
TEST18 1.74 18. 19 95.0
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Fig. 2 Electrical properties and channel thickness

test results analysis
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Tab. 6 Electrical properties and channel thickness
test results
WX
ag PR mRERE
AL/ p A HLE/pA
TEST 19 1.72 5.1 92.5
TEST 20 1.74 8.4 93.0
TEST 21 1.83 8.72 89. 2
TEST 22 1.78 9. 26 92.5
TEST 23 1.74 7.17 79.7
TEST 24 1.81 9.13 80. 1
TEST 25 1. 69 7.79 78.3
TEST 26 1. 84 9.43 79.4
TEST 27 1.77 8.33 85.4
TEST 28 1. 86 8.76 86. 2
TEST 29 1. 96 10.12 99.5
TEST 30 1.74 18. 19 95.0
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Fig. 2 Electrical properties and channel thickness
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