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Masurement system of LTPS-LCD panel based on evaluation of

impurity ion content
DENG Wen-guang, XU Ye-lu®, WEN Jian-hui, HUANG Bi-gin, JIN Chang-lian
(Xiamen Tianma Microelectronics Co., Ltd., Xiamen 361000, China)

Abstract: Image sticking is an important factor affecting the quality of liquid crystal display (LCD)
panel. The improvement of poor image sticking has been a continuous research topic in LCD panel fac-
tory. The degree of image sticking is positively correlated with the content of impurity ions. In order
to monitor the content of impurity ions in the LTPS(Low Temperature Poly-Silicon)-LCD cell, the
measurement system of the LTPS-LLCD panel test cell is systematically studied, and the stability and
resolution of the measurement system are discussed. Firstly, the measurement system designes a new
test cell for the LTPS technology panel, and then uses voltage holding residual (VHR) to evaluate the
impurity ion content in the cell, and the measurement systems analysis (MSA) is used to evaluate the
reliability. Finally, the resolution of the measurement system is tested by comparing the changes of

VHR under different ultraviolet (UV) irradiation time and photo-alignment baking time. The experi-
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mental results show that the measurement system gage repeatability, reproducibility(Gage R&R%)is
10.77% ., P/ T is 26.93% <(30% ., distinguishable score is 13>> 5, the measurement results are reliable
and stable, and can effectively identify VHR differences. The test cell designed in this paper meets the

requirements of the LTPS-LCD panel industry for impurity ion content monitoring, and provides im-

portant guidance for monitoring factory impurity ions in actual production.
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Fig.1 Test cell production process
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Fig.2 Test cell structure diagram
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Fig.3 VHR measurement diagram
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peratures under the same voltage and frequency.
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Tab.1 VHR results of different voltage and frequency at the same temperature
s v 0328, B, R R A % min/ % Ave/ % max/ % max-min/ %
5V 0.6 Hz 28.0 30.9 34.8 6.7
5V 1Hz 35.4 39.5 44.8 9.5
5V 60 Hz 91.2 92.0 92.8 1.6
60 °C
1 V0.6 Hz 23.5 26.3 30.6 7.1
1V 1H:z 31.6 35.6 41.2 9.6
1V 60 Hz 80.1 83.3 86.2 6.1
*2 HEBEMEALAREERERN VHR &R
Tab.2 VHR results at different temperatures under the same voltage and frequency
HLNEW g W L B2/ °C min/ % Ave/% max/ % max-min/ %
25 90.8 92.2 93.4 2.6
60 81.3 84.4 87.2 5.9
5V 60Hz
70 77.4 80.9 84.1 6.7
85 69.2 73.4 77.6 8.4
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Tab.3 Repeatability and reproducibility of gage
He I 7 #E 22 (SD) W52 A8 5 (6 % SD) WRAEFSVI/% N Z(SV/Toler) /%
HitEHE R%R 0.359 04 2.154 2 10.77 26.93
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TE AT X3 2B 1351.Gage R&ERXE P/T /NT 10% W LL4%Z 5 2. Gage R&RY% 5 P/T ££ 10 % ~30% Z il , il
ARG AT 32 O T AR R DA B AR A8 AR SO R 5 5 3. Gage RERVGE P/T KT 3096 . I

ARG .

32 ENBEBRLSW

— 58 A R AT A A AR
BT A AR W Ay HERE T . YDA R
TR A AR 77 AR ], a0 2R e g AR 4 b iR 1
K W UEBZ I R G E . T A A
W &% VHR 3 30 J& & A 40 98 1, Fe o 47 17
ENEFA N REE T AT R a8 3 U3/ e b Y Bk
R[] 5 ST ) ik 5 R ) E O 25 A ok 3 AE Jie [ 4k
AT HINE W J5 /N FHE R A58 4 X ZH KR

(@
100

90

© 80
2
T
>
70+
L I#—#w
60r- I gt 37
L Is=#®r
Dy i
50 1 1 1 1
F—HR [t iin/d FEEHR XA
% 6
Fig.6

different conditions.
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