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Abstract Lithography technology is the core technology of manufacturing integrated circuits. Lithography tools is the

core equipment of manufacturing integrated circuits, and illumination system is one of the core components of lithography

machine. The working principle of the illumination system of deep ultra-violet step-and-scan projection lithography tools

is introduced. The pupil shaping technology, homogenization technology, and polarization illumination technology are

reviewed and analyzed. The relevant technical principles and implementation methods are summarized.
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Fig. 1 Schematic of illumination system of step-and-scan lithography tools

CRUEREIECS LB s S
WAL OERE R (RE BRI Ot 2 Mk AT AR gk
Hh QR B R i IR B A T o O SR Ak B PR T 5 g
JEOC IR B AR , E B SO Y R Ot d L O
FORRAE NI oo R 4% 1 A5 DI RE  H PO OB E OB
A 0RO SRR i A S 2L, T R R OO R
S OGP 0 4 1) B RN AL D sl R BB AR G 1 RE Y

S OGRS TO g Sk BT 2 T T
i i J S 8 A A OB O 37 B OB £k A 3 HE R T
R 6 37 9/ 26 A 3% 5 ' i 18 O'6 55 70 A A X I, D' i
TE ' 5 A B O MR . A 4 A A B R Y
SAAL O ZIDLT BER AR O 452 B BAT 2 B
$ 5 5O B 7 ) IR A 3, DA A AT SEBE
e i 1R Y B O RO B0 . St Sk soC T AR

0922011-2



E59%5 £ 9H/2022 5 B/HAEREFRHRE

R A R 0 A 1 BRI 3 FE AR Oy 1) L R
63 R 5 o A AR 7 a1 LR B IR 43 A 5O T
e 0 a3 A A PO /N 45 R B O A R v 1 O Bk
i AR 22 SRS T A R T W] AR pe Ak
SR A ORBIEB) AT & ORE R F ) F 4
i Bl e IR MR R I R AR . T Ak R R T
AT AR B EE Y T FTH AR B 1, DLSE X
B FEBH . R I B T S R I RO Bk o
T, 2 S Y T 4 A SRR BT e R R
FEN T mBEARR SRR EF R, 7
R AOCZIPLN 3 B s R 2 —

3 JElEEIE HIAR

S i Y AR U5 T A A T B L AR
A E B OB 2L X AS [ 4 A 1 R
FH A [] A BRI ARE 2, DA 34 5 0% 220 2 R 1 R AR TR
P AR B RE o R BB AR S L e BRI
I BRBH | A FRBH R b R AR BREHOR E Y
PE R A FH O R 1k 2 B AT R 3A |, 32 B AL 46 o A
TR O A 5B X T ) Ol A LY )
O B AR S A8 1 DU G B O e AR T AR SR A R
A PR R AR R 2L R B R S o A
b Z 7 FHERL I, b XA AR B o, Y fvE H
710 . 7E NAO. 82 1y KrF & gk = 6 ZI WL, Ol
W A [ E — Aok <<3 %M FE NAL. 3511 ArF 32 %

AOCZIHL R, S A B R AR Bk <170

T8 JE A B A0 2L, e B8 SR £
BT oT 1 (DOE) By Ot i 5 08 £ R Al
BT RO G B FE S (MMA) 19 A3 it [ R E
HARM,
3.1 ETITHAFTHRREEREA

HE T AT 556 27 T AR 19 06 T B SR IR T 20
22 90 4 A, 285 29 30 4F 1y & g, JL T 52 BLAY B 1]
B TEZ L E 2k, B 2 iR BT
JUAF B G i HE B0 32 5 il AT e s o iR R R
A L O 0 B 2 B TR A 2 RO IR R B2 2 2 A, T
P 3 TR AT e e AR B T AR e B
FIEREE SRR A S O SRR A8 T P 5 JEE 0 A ) 72 Ak
AR AH AT IO RS B —
ofr S A X s A e B O L e 2 9 R B A —
JE U [N i 2 T R e AR T £ A A e AR
PREG AL AT 5 6 5 JO 07 T 4% £ R FEL 28 48 5
ALY A T, HS AR T O IR R SR E TE . HETE
B 20 V- [UHE R B AP o HEJE B AR, 47 T AR AR
e HL I 72 e B 2 9 B — A Ot R S s R
Z 8] A A 0 L S e 5 2 R T B 2 AT
S B IR AR A A AR DR T A O R A A e
I 72 i 5 2H 1Y) #5 R R S IR R S AR I T Y
ZEAH , HEIE B AL b MR B2 0 F o™ S R 35 22 1]
b e i) P ke R N A A A T B RN

O

@)

(®)

O

(©) (C)]

B2 BRIIRR RS

Fig. 2 Diagram of illumination mode development state!’!
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Fig. 3 Schematic of different illumination modes by zoom Fourier transform lens group and axicon lens group™’!
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Fig. 6 Schematic of intensity distribution of top-Gaussian illumination optical field™”
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Fig. 7 Schematic of homogenizing principle of integrator rod
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