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Effect of segment difference of photoresist on
lithography pattern and improvement

ZHANG Yu-hu™ ,LI Ya-wen, LIU Xiao-bo,MA Xiao-hui,ZHANG Xu
(Hefei BOE Optoelectronics Technology Co. Lid, Hefei 230012, China)

Abstract: In the TFT lithography process, the segment difference of the photoresist make the lithog-
raphy level of the each region of the photoresist be different on the same lithography plane, which se-
riously affect the quality of the lithography pattern. In this paper, the reason for the effect of the seg-
ment difference of photoresist on the lithography pattern is analyzed. Based on the characteristics of
the light intensity change near the focal point of the lithography system of the projection lithography
machine and the internal of the photoresist, the position of the lithography plane in the lithography
system is calculated when the light intensity change is zero in the area of the segment difference of the
photoresist. Combining with the position of the current focal plane in the lithography system, the ad-
justment amount of the lithography plane is calculated, and the current lithography plane is adjusted
by the adjustment amount. The results show, for the projection lithography machine of the 2.41 pm
limit resolution, if the light intensity change of the 0.52 pm segment difference of the photoresist is
zero, the lithography plane need to adjust 9.434 42 pm. By adjusting 10 pm for the lithography plane,
the change amount of the DICD (Develop Inspection Critical Dimension)is little, but for the GOA
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(gate drive on array) channel which length is 2.5 pm,the improvement of the photoresist remain is

significant.

Key words: segment difference; photoresist; lithography; lithography plane; light intensity

1 7]

nu\‘

VL EE i AR A YR R AR (TFT-LCD) J2 4 i
FEAF AW S B os . BEE TFT-LCD fy i 3
KR N4 HEAR LA Lo 7 R BE AR AR
R g DT 5 R RS & R 4 (Thin Film
Transistor » LLF AR TET) 4% 44 19 26 58 Al 1] 5
Wl T B 40, 51 %4, 6 21 T2 5 8 0Ot 20 i
(photoresist, PR) K JE (pattern) M 2k 5 55 BE (De-
velop Inspection Critical Dimension, LA T faj #¢
DICD) 1T 25 %% AR MR B /N (]t 42 71Ok
Z) T2 RAE H AT TET A= 7= v (1) 51 5 oo
R

1E TFT SeZIH R . i T PR AR B 2 4R
HERRB2E R {4 PR IR )5 .78 PR K
PR AL 23 A7 70 A [ 2 19 B 1) B 22, AH LG T JE B 22 1Y
PR.A KB M Bt 22 1Y PR 7E [F] — A 6 21 - 1 it
TG0, 25 3 A 6] Be 22 X & PR DG 202 B A
[F] 1 22 5, DA 51 A ) X 30 %) pattern Y 22
S RIOGZ T AR g7 . H i Tt %1
T2 32 22l e R e 6 L i CH
Je BB Z A R 20 L 8 4R P 45 D kT R
BTy AR SE PR AR 7 i T AT 2 AN B 5 97 3
s TAE B S 2 AT BR . XS TET 8% 1
AH L HTAE A T R A R B8 A B 22 1Y PR G A
TR, C i,

TFT G2 T2 Se 2P 2 R 5 R A - 1E
e B T OGRS 5 1) b, A5 BT X0, B R
GBI T FE T ) 8 W R K, it B AR AT I
W/ 5 T AE PR OG5 J2 22 I 06055 B, T
I, XA B 22 1 PR SGZI T, i 45 A [A] Bt 22
X B PR 7E [ — A6 2071 E & X 't Z1
FRE—FF, AT o I % O 20 58 1 B AT B 25
DI P O 5 g B O 5 B B 25 XA N O 2 &R
SRy bR IE &S PR A YOG R 8 2 i A
[] o DA AT 3K 3091 B B 22 DX 8l %0 Ol 2 /& i 1Y 52
Wl 4 H 8 AR SCRL G S AR L i I #E PR DG Z)
VTR B TS [F] B2 X PR OG 2 AR Y

285N 0 TR 1R O ZI B o B R B 2 0 TR
P, BEA SRR IR AN R, TR T T
Be 22 PRDCZ T2 AR .

2 PREEZNKEZIBHEH G RRA
B E R

21 BERAEXZNIIERE

ASCRH 6G HERESE HIOLZIPL(ET32 &
G BERH i h LR B B 2,41 pm)
Bl 1 52 O 2L TAE R B BEOGE, UV Ol
Z 3 IR AL & (mask stage) E AR IEAR (mask)
Jo T8 1A% At O iE A B W5 LR R G
Wy as Xk A B 04T S 6T R AR IC RS AT 8
JCRRIAE TFT Hedr G2 e |, R PR E g 1%
TE J IR AT 4 PS5 S D 20 AL 23 320 A7 I 48 8 7 A A
8 PR TH Y B 5 L, M B mask stage 5
plate stage [6] B} 6] J5 1] 34T scan 12 30, T 35 F
Mask %4~ EIMGIF W 0 2 KI7E TFT £k L

UV light
*@

UV light(i- j- b)

ogge wewsn

TFTER
plate stage

Bl 1 2P TAE
Fig. 1 Working principle of the projection

lithography machine

2.2 PREEXRZIERE N EE

TET G20 B 55 L3172 WO 2 T A A i
SERL S REROE Z T2 S A Y 2 0 B R A
% PR, M T PR AR sh S ffi PR I E
J& PR THHBAE 8% AL T[] —°F I s {H PR I #8149 °F
A 25 32 B 9 B2 52 ), 2 B R A AR B 22
PR 2B B Il B 22 (B 2.3)



5K B IR L A < 0 2 B 2 X 6 2 B 19 52 0 45 Bl 655

BIRE
Bz

Glass

2 PENRR B
Fig.2 Segment difference of film

Glass

3 PRIEH B2

Fig.3 Reverse segment difference of PR bottom

JEZIHLIEAT Y 2 B, B S & I i PR TR %
T 5 5 %1 22 G B S i O HE S L T AR SR 2K 2 B
B IE % R G B 1 7 B (R 4) L BDEZIHL2 8
F 8 £ A R 6 207 T & BT LG 2P
TV S — 1. X F AR B 2219 PR, Zy A
b TF AT B Z o A% X I Y E AR (T )
Ab LA (B 5)  H PR ES i T B 2E I AE7E . &
G Zir 5 Zyer 1A 7 B AL T [ — 4 56 21 %
WA NG Zier 5 Zgr WY ([ 5
L OIFELE (B 6), TygHllF I 5 T A
L Ak FEPI B 22  PROGZIBRIEN 2R,
o2 S Ak =SSP

GlassFEASE YeRIpRIR PRSI FREGEIATAR -
REE [ RGO | [ HREREA Y| BEEMSE

B4 G202 G008 $5 8 R
Fig.4 Process of lithography system for focusing

and leveling

23 MERE

M Bk B, s PR OB 22 X O %) BB
() R ) S 06 2007 PR PR B 2 11 Y 65k 25 5%, 1]
T AT PR UE G TR AE P B 25 T 8] (Zye ¢ B Zyew X R Y

Glass

¥ 5 PR Ti#B
Fig.5 PR top

UV light

1]

Glass

K6 PRIEH
Fig.6 PR bottom

a0 ok SR

TET J6ZI8F . X T ZINOCZ R G M 5 , 78
e BT OGRS X BRSO
S AR Ak B ) 45 AT 10 B B I 3% T AR K 1) 2 S
FE Ry 10 A% B I B W (B 7). X T PR
&, H T ot Bt (photoactive compound,
PAC) & 4= IV, Y65 78 PR P Ffi PRI B 38 &

1,2 ¥
DN

15
Bh

K7 ARG HCHEAE
Fig.7 Change of light intensity for lithography system



656 W5 B

%33 %

Wk 55 (B 8) . AR G5 AE O %) & Gt v £E AL
Xk 5 PR AR fL LA, PR % 20 B 26 98 AT L3R
B —AE L EI A B AL PR 4R UE A7 620 B, A
PR G ZITF b o7 & 210 20 45 o A & 8] 19 5% 5% 22 1k
wHRE,

Glass

8 PR MG
Fig.8 Change of light intensity in PR

2.3.1 RZALEARBENETIHA

— BT HER I CZI ML 2 FR G 0 BUE LA ff
0. O R, AT EHES BB (E 9.

(DG Z Ge i £ 050 o R 581 15 J7 [l 0
S E

()62 F g ot i (O) Todi 2k

OEHFHEFEYFEE Z, . Z, b2 &
G EEEE 3088 R R, H R, > R,
>0,

(DOICEBAET Z, . Z, W51 504

W P# P, OGEIRAR L AL W] i DLF S

GEIP
Z W E AR
S, =n (R ,tanf)* . D
Z, W AR
S, =n (R,tanf) * . (2)
Py oG R
_9
@1——51. (3)
P, oGl N
0
@*5\ (4)
Jesm A
~do
I=1q" 5)

Hrh dQ R fa e

2
r

Horp o dS Ry ERTRLE AR, - BRI A2
¥ Py P, AR R PN T R /N Y P 5 il T
ﬁilﬁ‘, Q:4Tt,)rllj P1\Pz ,'.J—:T\J\llﬁgﬁj‘j

_ 0 _ 0 _ 0
I, = 4 4n S, 4 (r R, tanf)’ - (D)
_0:_ O _ 0
I, = i 4w S, 4 (r R,tand)’ - (®)
n P, 2 P, R E ALY
o 0 B 0
A=l IP174 (rRytanf)* 4 (xR tanf) *
(9)
uv Z.

K9 LR RGOLMITA
Fig.9 Calculation of light intensity in lithography sys-

tem

Bl 10 YEZIHT PR E SEM 8 f
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Fig.11 Diagram of improvement process
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Tab.2 Adjustment of Lithography plane

M JEZIHL SEZIHL 20 - T

hg=AZ(pm) hy R {8 , N
Ty F2F- T IR R Zy

(1.5+Zm,pm) (—) (pm)

hig (pm) (pm) (pm)

0.52 2.02 0.257 426 10.014 42 2.6 +24 9.434 42

A 340 nm. 180 nm, SD 2 Bt 2 N Gate 5
ACT JEIEF#E, /] 15 AZ N 0.52 pm; £ 2 4 SD
I 2 B O 220 V- TG A R A DG S BT R A R

4 ZR559

41 EBWER

FR A F 3R 153 1 56 20 0L 6 20 - T I i X
2T R T 410 pm. I 5 56 %0 T A I %
(normaDl) i, %7 #h SD J2#) GOA 5 pixel X 15
) pattern #47 T H (& 12.13.14.15), K
AL UL TES6 20 TR P8 B J L 3207 i GOA X i
KA T AR /N, normal £ F (K 12.13);
pixel [ pattern 7£ B 2% X I (O @ X Ik A7 7F Bt
Z5)PR YJIEH 58 G211 GOA 1) pattern £ B
ZXHNO OXBAEERZE C R T PR K
B (remain) ; G Z1°F 10 P8 %% + 10 pm 5 FF (&
14.15) : pixel 1 GOA ) pattern 7 Bt 22 X 3
(Q.©OXIAERE2Z. O @R IAAERZ YT
PR remain, K It 6 %) °F 1 # %% + 10 pm It
normal Z&F B AL,

< 3 RGZIF-TH I & 5t 43 54 normal ., +10
pm,+20 pm £ F,SD GOA pattern B PR re-
main fH0L, 7] WL, — 7 1 : Y6 ZI°FHAE 2.6 pm 5
22.6 pm M EBHIT PR remain, 84 scAE 1 OG

K 12 Normal £M41% Z X KK

Fig.12 Pixel pattern of normal condition

T
cunl

K 13 Normal & GOA X i E &

Fig.13 GOA pattern of normal condition

B 14 P E+10 pm B EXEIE
Fig.14 Pixel pattern of adjustment plus 10 pm

i
F 15 % E 110 pm GOA X EE
Fig.15 GOA pattern of adjustment plus 10 pm

Z - T SR TE 2.6~22.6 pom 22 Ji] AT 3T {0 B i)
B AL (12,6 pm) VN 54 1 6 200 5 T 7 5 o) —
5 T < ' 2 - v A R 0 B O 2 7 T A T
2.6 pm &b, B LLAT 3F 8 3% fE normal 2% 4
T, ﬁ‘ﬁ?WE@ﬁJE%&%?WEE’Jﬁ%%%ﬁ
+10 pm, X 53R 2 F 500 & B (9.434 42
pem) R, HE— 25 UL T A SO0 R IR RE

£3 AEAXZTFEEEET pattern [F 5

Tab.3 Pattern situation of different adjustment for Li-
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