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TEFT-LCD Module ESD Failure Analysis and Protection Research

LI Qing-shuo, WU Qian, WANG Sha

(Chengdu BOE Optoelectronics Technology Co. , Ltd, Chengdu 611731,China,E-mail :tedyli 82 @163. com)

Abstract: The relationship between LLCD construction and Electrostatic Discharge(ESD) path
was studied. Driver IC with the 2 kV ability for ESD generally, is the most easily damaged
device when LCD attacked by ESD and the ESD charge is unable to disperse. LCD module
can’t work properly when drive IC was damaged. It is proved that additional device for ESD
protect on the path of ESD circuit can conduct instantaneous current to ground to improve
the ESD resistant ability of LCD module.
design on TFT substrate can instead of adding TVS tubes on FPC circuit, and this new

A new method for additional electrostatic ring

design can be implemented without cost up.
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#1 17 ESD 3ftLt
Table 1 ESD Benchmarking

544t em(Inch) Module/Cel/FPC R/Q  C Standard Votage & Condition Remark 51 H
AUO 101.6(40) Module 0 200 pF [EC 61340—31%3/[&{,1.0—2002 +200 V.once for each terminal Non-operation ~ Ao40CNO1
SHARP 9.65(3.8) Module 0 200 pF JESD 22-A115-A:1997 +200 V.once for each terminal LQO38Q5DRO1
HBM
6.35(2.5 Module 1500 100 pF IEC 61340-3-1 Ed.1.0-2002 2 kV.Human Body Mode,LCM CT025TNO1
INNOLUX 6.35(2.5) odule P ML-STD 883F 3015.7 Mar.1989 Power ON
SAMSUNG 14.22(5.6) Module 330 150 pF Air:i]S'kV;C(m.lacltS kv Non—operation LTAOS6ANOI
10 times/point;4 points/panel face
. HBM: Air:+8 kV 5 times/4Corner.
Hydis 6.1024) Module 330 150 pF EC 61000-4-2 Contact:6 kV 5 times/4Corner

Air:x8 kV 5 times/4Corner. Operati
BOE 6.10(24) Module 330 150 pF Contact:6 kV 5 times/4Corner peration
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AT AR SR A SR BE AT B AR PR TR el A
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Fig. 3 Metal cover
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Fig. 2 Plastic cover Fig.4 ESD position
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Fig. 5 Metal cover ESD path model
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Fig. 6 TN product ESD path model
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Fig. 8 SDC hot spot test result
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Fig. 9 VCI unit hot spot test result
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Fig. 10 Upload TVS ESD path model
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Fig. 11 ESD path model of short ring on TFT substrate
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Table 2 ESD test result

Contact Rt TVS %& Fr Mask
ESD/kV [OK/NG] [OK/NG] [OK/NG]
+6 18/2 20/0 20/0
—6 17/3 20/0 20/0
+7 12/8 20/0 20/0
—7 11/9 20/0 20/0
+38 5/15 17/3 16/4
—8 7/13 18/2 17/3
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Jr §5.2 MOy §5. 3 HRE W 2 IEC
61000-4-2 R#ERY Contact+6 kV F3K , 544 7 i
Pt . MSCI R A, 5k § 5.3 B Mask 1
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Mask #5111 5 B Je AR BAR A —FP 45
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