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Abstract

Photolithography plays a crucial role in the integrated circuit manufacturing process, which re-
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quires the usage of photoresist. Each photoresist has various physical and chemical properties,
and it will function differently on different brands and models of lithography machines. When em-
ploying the new photoresist, process parameters such as pretreatment, soft bake, exposure and
development must be changed to better match different lithography equipment and provide good
lithography performance. This paper introduces the basic photolithography process, the composi-
tion, physical and chemical properties of the photoresist, and its application, with a focus on the
influence of the development method and parameters on the development of unclean problems,
and expounds a black negative photoresist process parameter optimization method. After numerous
tests, the best process parameters were finally obtained: Soft bake: 100°C, 120 s; exposure: i-line,
150 mj/cm?; development: scanning and development for 80 s.

Keywords

Lithography, Photoresist, Development Impurity, Parameter Optimization

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

TN A R 85055 T2 i [543 1 o) 1 S5 4 PR RO I FD VT, AT S B il i 5L
S YRR AN G R IEATZR N H 1. 2SR FAAE 20 T 50 FEARTF UG R FH e R A il i o 1A R0 4R 1k
Lo R B L R LR T L R T s AR 220 e 2 T2 MHE R % 28 151 SR T RO 2 b, PR aE I 2 kA
BT IENGE L2020 e b BR S 0 2) t R b, X IR D e A U0 T i (B 2 T L 0 R i vt
ATCEAFBORE R 1 7R ZDE D ZIRE L. Bk, JCZIfE R Bk HlE T S E O AL E 1] (2] (3], HEH
TR AL 1 R B BEAT 2 O, BUORZITERE, B — ORI R e B, RERA, RS
Z YRR —UNMRZE WS AW, A TR R B R R AR R, O TR R IE RS Ak T
WORFEZGARGL, Prilx B EORR G, B ZOREAEIRE /DN TR R 1 10%. BRI,
RS b IR T ke AN RS [ 0 T B e e 225 Ak i [4] [5]. AR el B 8 5 (K R B P AR R TR AR
ECANAE S A A AR, R 2 BRSSO 0 B 1 3 ELEE AT BERE, BIDLZI BT bR, XAt /& 20
ISR L 0 7 o RIS E KRR B8 B R | SEE STRDC 2 Al . SO &) Bt —
MIRERE o ezl BT SREE AR AR T B AREIE A B, 62 T 20 Bo™ A= i B 2 8 1 5 221 %1 1 88 1
TENFER B TTas (AT AL b, BE 0 S0 ol B R SR AR EEE 6] (7], DRIUL, a2 T2 rh e Z50H e s e 2]
Ao REEZI AR LB B % 20 BER T ORI e, 34 /5 2R R 20 1k T2 e 28 B i BT - 000K
HEHD L RS B i PR T . 200 T2 AR AT, R itk e 2m2 5, mAezI ke
AR IZ L0 B R PEAL 22 BRI A By, & B P O IR R 8] [9] [10] [11] EERIEZIBI
JGIE A T BRI A L, D 2 RO i P8 A bR A P ' I TR, A2 e 21 e Wb, 7 R
LU R Rt

R, XHROCE TR, 2R OO LI A BCE R 5 5, R BRI IR 2K
AR TR B O A R 12] X FREE OB T RE R A0, TR B TIREE X LS.
sy P 1036 T P R e 20 8 LA TR AR A 3R, 5 TR 1310 JC R 2 T2 Az O AL,
i AR AT 52 G2 B L BRI RCR R A AL HE . BERE L B, R L ZREAT IR [14] [15]. JERIBH% IR

][l

DOI: 10.12677/ms.2022.124032 317 PR R


https://doi.org/10.12677/ms.2022.124032
http://creativecommons.org/licenses/by/4.0/

ESal

B SRR 42 SUOE AR, LCD e, PCB AR, A SCHII I M G AR —Fi b 9
LOD FHLR AN, A RIS SEARFGE R T2 B8 RIUA At ELAE B
P SR IR — AR, HEGT T AR SRR S, RURAIE ARSI SO 2 R T
B
2. SLRERSY

AR AR I R AL, SR, SIS R, JEHAE 0.2%b)
T EBFR R AANFRRB LR, 2 LA T ERIEBH AL, SRR G-33D6 M
HE T2
2.1. PRI/ ERAFNE EREE

AR AT kG AR LR RS « MO ASL T & B HOAT I, fF 1 TR,
LR RPN 7E OB T AR, oA EAL P O™ B AR B, SRR R, R T2
PAWILG, RN RURL. RREA RREHA R TR 2 RIS, TS
S A B .

C1=70.04pm

-

(a) Wi E{E: 70 um (b) W IIE: 72 um

Figure 1. The defect morphology under the microscope x500
1. BT REEEF AR *500

22. FREMWEARSH

AR T2 S H0 AT 05, bR R R AN K 2% B R AR ER, Hilg
WEAFGIE, RETEEFREGALRERLN TS5 W% T 2 R EA R e shiE e
M, WP HIW AT DR AL N R ER AL ) T2 S8 B . B MR =B S5, AR HLBIR
F-H (Dispense arm) (1428 77 AFALE, S 00 B2 AN G A 852 1] gk AT 3 R0 v o
2.3. [EIRERRR

ARSI e RiA A B 2 B, & GBS R ISR S R, DRk, fd R ) Rt 9T
HAURE RS B, RSB EA R IBTR TR ) 7 N RV BT GEEL 6 T AR Sk
W K — ZEDCZ TR NRM, ZERmEBEANZIR, B 1.2~1.3 pm.

23.1. RREBAREN ERERNFI

BEEDY | 56 i B B 2 IR AT I &R R, 30 (B R AIR ) B2 (s 5 SR R 2 I [0)) T 2 S 503%

FRBE N T HEFE S B BROGAE R, 20 BN 150 mj/em®. 180 mj/em®. 210 mj/em®. 240 mj/em®, BEYG5ERK

DOI: 10.12677/ms.2022.124032 318 FHELRLE


https://doi.org/10.12677/ms.2022.124032

JRE R TSR EEES . SCRSHWNE 1 Pos, BRERWIA 2 Fis:

Table 1. The experiment to explore the influence of exposure time on development results
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Figure 2. The graphic morphology x500 under the microscope after different exposure energies
were developed.
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Table 2. Investigating the effect of soft bake time on development results
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Figure 3. Development of the figure morphology under the microscope x500
after different soft baking time
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Table 3. Investigating the effect of development time on development result
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Figure 4. The morphology %500 of different development times
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Figure 5. The figure morphology under the microscope x500 after development
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Table 4. Investigating the effect of developing methods on the developing results
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