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Abstract: The problem of vertical crosstalk caused by capacitive coupling and TFT leakage becomes
particularly prominent in high-resolution TFT-LCD products, which greatly affects the yield of prod-
ucts. The industry usually uses VESA 2.0 standard to test crosstalk level by window patterns, but
there is still no quantitative analysis method to predict crosstalk level. Based on the formation mecha-
nism of vertical crosstalk. A quantitative analysis method for predicting the vertical crosstalk level was

proposed in this paper, which can predict the most serious vertical crosstalk patterns of products with
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different display modes, and was conducive to better study and analyze the quality of products. First-
ly, by analyzing the mechanism of vertical crosstalk, the qualitative correspondence between vertical
crosstalk and source voltage difference was obtained. Secondly, by analyzing the V-T curve, the quan-
titative relationship between brightness variation | AL | under the window pattern and Source voltage
difference |AV| can be obtained. The positive and negative source voltages corresponding to each gray
level can be obtained through the output nodes on the PCB board. The corresponding points on the V-
T curve can be found according to the corresponding source voltages of the gray level patterns and the
corresponding slope £ values can be obtained. According to the leakage mechanism, the corresponding
source voltage difference | AV| can be calculated. If the leakage voltage drop coefficient is a, there is
the formula: |AL|[=*ka|AV|. The crosstalk value can be obtained by dividing | AL | by the brightness
value of corresponding gray scale on V-T curve. The most serious crosstalk pattern can be obtained by
comparing the crosstalk calculation values of different window patterns. Finally, compared with the
VESA 2.0 standard method to test the vertical crosstalk level under different window patterns, the
crosstalk variation trend calculated by this method can be fit well. The linear correlation coefficients in

TN and ADS modes are 0.98 and 0.93 respectively. The results show that this method can be used for

quantitatively studing the vertical crosstalk of products.
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Fig.2 Vertical crosstalk phenomenon and waveform
analysis of TN type frame inversion based on

capacitive coupling mechanism
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Fig.3 Vertical crosstalk phenomenon and waveform

analysis of ADS type frame inversion based on

capacitive coupling mechanism
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Fig.4 Vertical crosstalk phenomenon and waveform
analysis of TN type line inversion based on

capacitive coupling mechanism
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Fig.5 Vertical crosstalk phenomenon and waveform
analysis of ADS type line inversion based on

capacitive coupling mechanism
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Vertical crosstalk phenomenon and waveform

analysis of TN type column inversion based

on capacitive coupling mechanism
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Fig.8 Vertical crosstalk phenomenon and waveform
analysis of TN type frame inversion based on

TFT leakage mechanism
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TFT leakage mechanism
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15.6FHD TN 14.0FHD HADS
BT WEEEA L/Ccdsm ?) Crosstalk L/Ccdem %) Crosstalk
A A, Ct(A))  Ct(Ay) A, A, Ct(A))  Ct(A)
Ly (5 50 82.02 75.77 — — 94,72 86.68 — —
Loy + 248 0 77.91 84.03 5.01%  10.90% 94.16 86.73 0.59% 0.06%
Ly, +HE O 81.86 75.37 0.20% 0.53% 110.30 65.84 16.45%  24.04%
Ly +408% 0 79.48 80.47 3.10% 6.20% 100.10 76.81 5.68%  11.39%
Ly +48% 0 79.35 80.44 3.26% 6.16% 103.00 71.82 8.74%  17.14%
L127+W s N 79.11 80.49 3.55% 6.23% 99.68 77.17 5.24%  10.97%

I TH R AR SCHR M A BT O ok R L R R T
RIS, HTHERKNAZEY N L127, 001K
ANFEE O T W R AE R — 5 8. @k o b TP
PEALEE, W] LI B A AV $Ef . i,
15.6FHD TN /=i fE& % 0T, IEWUE N A, 1Y

MEZE AV=6.32—7.80=—1.48 V, i A2 BYH
JEZ AV=2.12—7.80= —5.68 V; i i Al
B E2ZE AV=2.12—0.12=2.00 V, T A, HJH
JE22 AV=6.32—0.12=6.20 V., H A0 L) 2
e 5 R 2 R,

®2 FAEAAATHREETHEER(ENM:V)

Tab.2 Calculation results of AV under different window patterns (Unit: Volt)

15.6FHD TN 14.0FHD HADS
i H
1E o A3 AT 4 R 1E i 1 Sy W 4 R
L, 7.80 0.12 1.86 4.54
KGR/ V Lo 6.32 2.12 — 6.72 2.36 —
Loss 4.44 3.82 8.48 0.40
A, —1.48 2.00 1.86 —2.18
WO A, > A, A, A,
T 22 A, —5.68 6.20 —2.50 2.18
AV/V A, 1.88 —1.70 —1.76 1.96
H 7 A=A, A, =A,
A, —2.32 2.50 —6.12 6.32

A DX A AL BIR AR Ak (E R
a| AV AV | 22 B AN KB AT o B A80H 22, 7T 38
i AV E PR R B TR BB ALK, R 2
FOTN PP BE O AVIEHE R FAaE D,
HeRT HERT TN &= 5 B 1= AR 58 BE AR 4k | AL |
KFAGH LT ARE D ELPFRETA
% H 1 HADS 7§ L H R AV E B B KT

MLGT T, R HET HADS 7205 (% 09 2 7 R 4
PRGN, L% SR R X S
EWMAY T /3 AR +2/3 (BE DY
Mal, 5 TN ™ i A 20/ 4%/ 05 o 1Ry s B /R B A T
BEOMAR O Z0E., AEA MEBE K 2/3,
1M HADS 7= & I 21/ 8%/t 1 1) B B A T
BEOMAGB O ZE, HELANEE DR 2/3,
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[FEF, TBigf TN @& HADS 7= 8, AL 9 | AV | i P13 O 20 /4% 0 > B O, B AT v

KT A GBS A B A P, X 3k CHP AL XD e ™ &,
FH AV K8 M43 M AS TRl 7 11 i 3 2 58 K SF 42 AEEETHEESHR
IR 5 s R — B U T Tk A 2 3 4 15.6FHD TN #I 14.0FHD HADS =

A —EREEE, RS TR DT 8 A TE Log s Lo s Loy » Lo » Loy 5 B FF SR K BT #Y 28
e B A P AR LA B A R 1 TN RS FE R 2E AV, 25K B IE 5 i R ] 3 5
PNRE N SL/ 8RO > HE N ADS #0N Rl R 22RO kA L

®3 FRAEERMTHREETHEER

Tab.3 Calculation results of AV under different background patterns V)
15.6FHD TN 14.0FHD HADS
WH
iE i 11 i 1 i il
Lss 6.68 1.52 6.12 2.92
Lo, 6.50 1.82 6.44 2.64
Lior 6.32 2.12 6.72 2.36
TR B v Ligo 6.10 2.26 7.06 2.02
Lig. 5.98 2.42 7.38 1.62
L, 7.80 0.12 4.86 4.54
Loss 4.44 3.82 8.48 0.40
A, —1.12 1.40 1.26 —1.62
Lss
A, —6.28 6.56 —1.94 1.58
A, —1.30 1.70 1.58 —1.90
Loz
A, —5.98 6.38 —2.22 1.90
A, —1.48 2.00 1.86 —2.18
BEE OB EZE AV Lz
A, —5.68 6.20 —2.50 2.18
A, —1.70 2.14 2.20 —2.52
I‘lbo
A, —5.54 5.98 —2.84 2.52
Ay —1.82 2.30 2.52 —2.92
14192
A, —5.38 5.86 —3.24 2.84
A, 2.28 —2.30 —2.36 2.52
Lss
A, —2.92 2.86 —5.56 5.72
A, 2.06 —2.00 —2.04 2.24
Loz
A, —2.62 2.68 —5.84 6.04
) A, 1.88 —1.70 —1.76 1.96
F& 02 AV L2z
A, —2.32 2.50 —6.12 6.32
A, 1.66 —1.56 —1.42 1.62
I‘IGO
A, —2.18 2.28 —6.46 6.66
Ay 1.54 —1.40 —1.10 1.22
14192

A, —2.02 2.16 —6.86 6.98
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T E R MEWT 15.6FHD TN ™ & B & O 78 A~
M5 FMEEPHRAKE. £ 48 15.6FHD
TN P25 B O amia 2 K kIAVIZER,
T 1 W R A7 MR 0 S RL, LA B i H R B AT
TFERIRT, [ AV BdE 3R 3 IS EE . X
N W e E T 3 G X R T i R R V-T
Mgk RS T V-T ih ¥ i K e — 1k

100% 158N £ HALH V', B2 AV
TR M R T A B A RUE 7EA [ K B
THIAV | 22 580, v o F8CE 8 I AL |
5 kIAVIEIE W & [ AV | 028 46 RE AT S e | AL |
A5 4k

[vi] BF il FH 6 24 0 2R GE i 15,6 FHD TN
PR AEAR A TE BN A B AR A R R 5 R,

F4 INFREFBORDIMN LIAVIHTHEHER

Tab.4 Calculation results of £ | AV | under negative frame in black window for TN products

HEZE AV/V kA klAV]
R T R/ V B
A A, v=5H A, A,

L, 1.52 1.40 6.56 0.150 0.210 0.984
Lo, 1.82 1.70 6.38 0.390 0.663 2.488
Ly 2.12 2.00 6.20 0.748 1.496 4.638
Lis 2.26 2.14 5.98 0.859 1.838 5.137
Liss 2.42 2.30 5.86 0.960 2.208 5.626

x5 INFRHN=EMEESRKE

Tab.5 Results of luminance and vertical crosstalk for TN product

L/Ccd*»m %) [AL|/Ced s m™ %) Crosstalk
BENESREA
A, A, A, A, Ct(AD) Ct(A)
Lo 23.86 20.92 — -
Lo + 2 22.95 23.84 0.91 2.92 3.81% 13.96 %
Ly +H 23.73 20.67 0.13 0.25 0.54 % 1.20%
Lo 47.31 42.85 — -
Lo, + 2 45.29 48.38 2.02 5.53 4.27% 12.91%
Lo, +H 47.11 42.45 0.20 0.40 0.42% 0.93%
L2 82.02 75.77 — —
Ly + 2 77.91 84.03 4.11 8.26 5.01% 10.90%
Liy+H 81.86 75.37 0.16 0.40 0.20% 0.53%
Liso 115.6 109.1 — —
Ligo + 3 110.6 119.2 5.00 10.10 1.33% 9.26 %
Liso +H 115.4 108.7 0.20 0.40 0.17% 0.37%
Lo 152.6 146.6 — -
Ly + 3 147.3 156.5 5.30 9.90 3.47% 6.75%
Lo, + 152.5 146.4 0.10 0.20 0.07% 0.14%
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A5 R T 5 BRI T 09 S50 | AL | {5 555 i T R <27
[ k| AV (AT RS WP 15 BF R, A, e T =
AsHYSEI AL V5 & | AV | (BT 50 B 1975 i R e
BRI TS MBI R B 008 W e/ i IR Y
T4 5 (3) AT AT I i 0 9 o N Al

SR JHAR 18 B2 5 e 7 14.0FHD HADS 7= DI / o [
W AR PR, | e | E
HL R 51715, % 6 S 14.0FHD HADS = R O Rowwadt
hETE PR e Rk AV ISR, R T N 15 TN HER R R SAH T £ AV 5 AL |
14. OFHD HADS 7= fh 76 A [6] 35 5t T 19 36 & 4 4 Fig.15 % |AV | and | AL | in different background
S 2R patterns for TN mode

F6 HADS “RABHEMH k| AV T HAER (B TEN)

Tab.6 Calculation results of £ | AV| under positive frame in white window for HADS products (Unit: dimensionless)

A HE2 AV/V kfH k| AV
KB NN YAY .
A, A, (V5 A, A,

L 6.12 2.36 5.56 0.125 0.295 0.695
Lys 6.44 2.04 5.84 0.266 0.543 1.553
Lz 6.72 1.76 6.12 0.400 0.704 2.448
Liso 7.06 1.42 6.46 0.451 0.640 2.913
Lo 7.38 1.1 6.86 0.437 0.481 2.998

£7 HADSFRHEEMNMEESRKE

Tab.7 Results of luminance and vertical crosstalk for HADS product

L/Cedsm?) [AL|/Ced s m™?) Crosstalk/ %
HUNEWEREA
A, A, A, A, Ct(AD) Ct(Ay)
Lgs 17.93 16.28 - —
Lo + 2 17.78 16.27 0.15 0.01 0.84 0.06
Lss+H 23.73 11.25 5.8 5.03 32.35 30.90
Ly, 47.61 43.54 - -
Ly, + 2 47.36 43.57 0.25 0.03 0.53 0.07
Lo, +H 60.05 30.9 12.44 12.64 26.13 29.03
Li2 94.72 86.68 — —
Ly + 2 94.16 86.73 0.56 0.05 0.59 0.06
Ly +H 110.3 65.84 15.58 20.84 16.45 24.04
Liso 160.6 149 — —
BENA LI AL ME SR B £ 1AV {E 0 [ A, FATWAFH] T TN il HADS £ F A

K16 frzs, 78 HADS 7= &, A F A, (1 52 ] 5 5K B 9 2 B HR KT TN BB 6 1 i
AL [{HS £ AV [ {EHBET SR 2 EAEE  fEp™RmEE S HADS 0 (A & 1 A &
Ty B R O R BT 0.93 FRRIE P AR T AR A AL O L, > Ly, >
Y728 2K C3) G A Tk B9 B 41 | G N
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