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Influence of SiN, film on off-angle color shift of white screen and
reddish improvement
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Abstract: Research on the relationship of SiN, film to off-angle color shift on white screen is carried out.
The research in this paper fills in the lack of research of correlation between TFT film and off-angle color
shift of TET-LCD, and provides a useful reference for the improvement of similar optical chromaticity de-
fects in other products. Through experimental measurement and software simulation, the influence of the
thickness of the silicon nitride film on the color shift coordinates is explored. Experimental results show
that the silicon nitride film layer is a key factor affecting the color shift, GI and PVX1 have a greater impact
on color shift, while PVX2 has a little impact on color shift, and the thickness of the SiN, is nonlinearly re-
lated to off-angle color shift on white screen. Taking a HADS product for example, the SiN, film layer in-
cludes gate insulating layer (320 nm), 1st passivation insulator layer (100 nm), 2nd passivation insulator

layer (200 nm). Based on single-factor experimental and simulation results, comprehensively considering
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the electrical characteristics and production capacity, the reddish on white screen from the viewing angle is

improved effectively when PVX1 140 nm is used as the condition. That means there is no reddish by mac-

roscopic observation and the measured data meets product specifications.

Key words: thin film transistor liquid crystal display; SiN, film; optical chromaticity; off-angle color

shift; white display

1 7

e

Tt A 8 2 7R £ R (Thin Film: Tran-
sistor Liquid Crystal Display, TFT-LCD) /& H #{
FHRE RIS ERMERFERZ " TFT-
LCD #8F N R 0 I FEAIR SRl )iz M
N 45 B RORF g 2t BoR % &L Bl
Ui A 78 B R B AR T 2 R R s R Y I B
BEORBR R AR DRIV A s RO [T A R R
A 24 (Off-Angle Color shift, OAC shift) i K ¥
i T B PE BB Y B AR AR R IR SR T DCI-P3
AR e 1™ i, BE L5 AR 3 R T 25 ) R
RABFEAMAL" . Hig L TFT-LCD /™ i
£ B8 Y OCHE I AR 2, in s IR (BLU) ot
R (POL) &K (1LC) JEE(CF) L K B %1 (Array)
FEH S B SCER T T 4 A4 O oY B
Z WA IR AU | O 4 R [F] B 45
M) €21, 52 i1 £k 9 82 B 67 5 s D' 288 UK €8 E 5 e
BN W AU AP 56 AN ] {5 2 5 ) €
T ) S e R B TR R AN ) S W) 0 i
M2 M B . DL R AR W S B0 0
M 2SI SZ 0 R, %8 2 R F 5 J8E R S8 1T

X T S AR A8 R S T L — T T G A
1 F1 I T 5T T ok B, AT S & R B

A I — 7 AR R TT I IX N BB O R R 2, R
155 22, 6 28 o AN ) AL T I 43 & A T AR L B
Wham " FIA S LR R IF 0 IX N
RACTE 48 2 275 R 28 11, R 9 A ik )2 J5E
XFTET-LCD 7 i A8 £ 11 1 18 €2, J 14 52 ), JF:
ST IR A AR 81 5 OAC shift (14 5€ B AR A
HETT 6 5+ €038 T Al i 1

2 %k

2.1 UMM AETERR

AR SRR A S T A I ZEROLH 8.5 G
TFT-LCD 4 7= 4k A4 7= 1 {4 38 DCI-P3 99. 5%
1 4 RS HADS A AL ™= &, e TET B2 454
RN L FTR o 33 6 B2 A F6 U0 RE B 5T Y
M # 48 2 )2 (Gate Insulator, GT) il &l fk 48 2 2
(Passivat, PVX1,PVX2) M HE B I 1) 45 #1248 2%
JZ (Organic Resin) U406 88 8 4 50 19 23 3t d 4 2
(1" ITO) AME ZE L 2 (27 TTO) , Hv A A bk B
JEZ %A 435 M - G1(320 nm) \PVX1(100 nm) il
PVX2(200 nm) .

A SCfHFH F-STAR OG22 K5 B 2h il & 1% &
(F95- PR 730) , £ I 5 7% 5 #5 ic [R] — B 35 Y6 7E (4
i (L255) F #4744 J5 S0 AS [6 4LART € 15
A 2 s o M G EE AL T R B e,

2nd ITO

2nd BlifL4%% 2

1st ITO
AL
Ist flifba 0=
W 4 2=

eE

F1 TETZ5#m &k
Fig.1 TFT structure schematic



54 4

W FSOAS , 25+ S0P 58 S22 X 0 R A P T € v 1140 52 Wiy B e 40 ek 3 469

A XA R [ —60°,60°], 35 B 57k — ANl A
B, I3 235 SR Ay 3 L FIKSF 5 ) AS ) 8 B A5 (0
BEAR kRN (ul,0)), i = —60°, — 55°, -+, 50°, 60°,

=

P2 a5 i R A 6o g 0 1 1
Fig. 2 OAC shift test schematic of four directions
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Tab. 1 Effect of SIN, THK on OAC shift
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Fig. 4 (a) Au'v' curve changed with GI THK; (b) Au'v'

curve changed with PVX1 THK; (¢) Au'v' curve
changed with PVX2 THK.
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Fig. 5 (a) OAC shift curve changed with GI THK;
(b) OAC shift curve changed with PVX1 THK;
(¢) OAC shift curve changed with PVX2 THK.
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Fig. 8 Comparison of the reference sample and improved sample under L255 viewing angle
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