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1. BEBARIER

vV V ¥V V ¥V ¥V ¥V ¥V V¥V V VYV V V

WA BT REEEHL (EBL-F125G8)

BRIEA R : 125 kV

I 100 MHz

B/NRBEEA: <4nm @InA, <8 nm @10nA

/N TE: 8 nm (100 pmx100 pm), 20nm (100 pmx100 pm)

FLA/N: 50pA. 100pA. 300pA. 500pA. 700pA. InA. 3nA. 5nA. 10nA
OL Aperture: ¢120um

WPtk E: <10nm (100 pmx100 pm), <25 nm (500 pmx500 pm)
SHAEREE: < 15nm (100 pmx100 um), <30 nm (500 pmx500 pum)

R ANEVEHE: 3000 umx 3000 pm (FEHEREZL) 500 umx500 um  Crp A FE AR 2O
e &P RS 0.3 nm

NG AR : 210 mmx210 mm

SEM # KJBUKAE#: 500000

FEa RS 8 ~FRLURN I 7 BN B

Max 20 mmix 20 mm+
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2. AT E

2.1 ETFHTFRMZIE ZEPS20A MIARHETZ

2.1.1 H#AF

ZEP520A & — i R IE B ZI KL

HAT o W M T ke . eAEm

HHMEBLILZ.
2.1.2 B
i JKEL F5 FE (mPass) B
ZEP520A 11 1QT/fH
ZEP520A-7 5700 7 100ml/Jff
B
i =l ZEP-A
S8l ZED-N50
JE FZ 7T ZMD-D
MBEF ZDMAC
2.1.3 ZEP520A W6 T &ML
ZEP520A [)eZbritE T2
T2 T2%% T8
(W= 8 7 L PR 3-5 min, 5B 2-3 min
2. K M B LB T R A 100°C, 60s
KRS sy REBEREIRE (2 2min)
4.5 SR 2000rpm, 60s (JHESE 1000rpms)
5.7 4k (pre-bake/soft bake) | #EBIAL 180°C, 120s
6.74 4 sy REBEREIRE (2 2min)
7.0k &L EBL-F125 7l E~uC/cm?
8.5 S5 WU O-xylene (48— H %)z i 60s
9.5E 3518 RUAE SEAEE (IPA)RIE 30s
1033k 50 KR ZETKIZ 10s, 3B FKMMYE 30s
11 T4 3518 RUAE N, SRR 2-3min
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2.1.4 JredrihZk

ZEP520A Spin curve
6000
< 5000 —+ ZEP520A
e —=— ZEP520A-7
2 B
Q
g 3000 B
o=
= 2000 ———y
1000 ‘
0 J
0 2000 4000 6000 8000
Spin Speed (r.p.m)
2.1.5 JiEeiR th & (RS 54)
ZEP520A Spin curve
8000
—e— ZEP520A
2 i (D.R=1.0)
= —#=— p,R=1.2
@ 5000
g T\ ] —4— D.R=1.4
©
ol
=

1000 —e—D.R=2.4

4000

3000 \T\ i —= D.R=17

2000 ) —%— D.R=2.0
]

0 1000 2000 3000 4000 5000
Spin Speed (r.p.m)

A3
D.R(Hii B 28)={ IR i i 741 () HA () L IR HL 7l (o) (B = Lh)
ZEP520A RIS E:

- B KA

1
2. AT O,

3. KRR EIRHN I K K5 F6(80°C)5 43 s

4. NIEFEREUH, AE 10 5050

5. ARWE S ZEPS20A YZ ik 2 ks (it ;

6. 1F 1:1 MR RIEOL N, A AU I 2K K5 ZEPS20A AH IR (1) &) izt 24 (Rl kR 4
S (PR AN SR T 122 IR LA, XU 2 2K R ks BAR )
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7. ke, BT, AARTE R, B BRI A SO E R
8. fE b A3 bRas;
9. FEAEF BIPRE R B ELAE TR AOAE 7 1-2 R, DAMESEAF iR &

2.1.6 FIHL IR X R 70 B 1 R

N Effect on Dose to Clear
G 45
Z a0
35 o o S s %
2 0 ="
L 25
g 20
e 15
1
g 0 g0 100 120 140 160 180 200 220
Prebake Temperature (°C)
- Effect on Normalized Residual Thickness
% 1.10
ET100 T e 3= e W S 8
E g 0.90
ES
7 E 0.80
**V-80 100 120 140 160 180 200 220
Prebake Temperature(°C)
2.1.7 BSCURE G BRI S R
@ e
G 35 AT T B !
230 ot
s 25
S 20
e 15
g 10
5
0
15 20 25 30
Development Temperature (°C)
© 110
-
2
Qo e e Sl
= £ 100 - =
®
EZ 90
2E
8015 20 25 30

Development Temperature (°C)
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2.1.8 IR B BT R

45
40
35 A
30 L P
25 i e
20
15
10
5

09 2 4 6 8 10
Development time (min.)

Dose to clear (pC/sqcm)

B 110
=

ﬁgwo
By

™

ES

2E %

80 2 4 6 8 10

Development time (min.)

2.1.9 ZEP520A 7| & 5 J& & 1%k Eb ih 2%

750 —r —T
t-_._.__.__._ —a—T30nm
200 —8
. —&—G00nm
—8—521nm
650
—a—42Bnm
600 —a—368nm
—e—330nm
L]
305nm
50D —a—200nm
& 224nm
— 450
162nm
E
#—130nm
o 400
" 113nm
]
_E 350 105nm
L=}
'E —a—100nm
300
—a—94nm
250 —a—90nm
—a—T6nm
200 —a—G7nm
—a—60nm
150
100
&0

o
D 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105110115 120

Dose[puC/cm?]
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2.1.10 A Ab BT+ s

ZEP520A JeZI )& T Z AR, HIB NARMANA F2E, (AN RER L R H I

(1) 3t G A fid K2 IR AT HR 5 o

ANOFT I, AR X R A3 o 2 ANE B B

JRARHRH , 35 SL BRI RIS Ko 15 20%h, JFstle. WRAA K, HEHTEE T

ki, THANERIK,

(2) filfFdr A delffiiat, TR KAEMBI K. fEfFER IR (0°C~25°C)

AN R (T o

(3) AR =48
2.2 ETHFRNAEZE PMMA KeZIFrET S

2.2.1 HFAE

PMMACR H 2 A J BR F iR )2 — R 2 Zhag s o0 7k, ARHIE G TV 2 B AR L
BTN . PMMA fH AT ERSHE TR x SHEMEEIMOLZ T Z M &0
FERIEMDEZ]. PMMA WA S B R R IR R AR RS &)

2.2.2 PMMA H6Z T. 2 m e

PMMA HIYeZIbrETZ

T2 T2R% T2

1RF s v L B 3-5 min, 5 AR 2-3 min

2. WK HE RS HE AL BT AH 100°C, 60s

34H KAk RH B (2 2min)

4 FLFRY) MMA(F] i) S 3000rpm, 60s (I3 fE 1000rpms)~180nm
4000rpm, 60s (JH3% 5 1000rpms)~150nm

5.PMMA 950 A4 ST 1500rpm, 60s (I E 1000rpms)~350nm
3000rpm, 60s (J1i% £ 1000rpms)~190nm

6.1}k (pre-bake/soft bake) | HEBIAL 180°C, 120s

744 sy REBEIRERE (Z) 2min)

8.1 W& 641 EBL-F125 7 E~uC/cm?

9.5 S5 WUAE MIBK/IPA=1/3, M 50 s JF4f, FEmMEse

EERZR, WARRE, BRIN2-3s (i)
T7K 30~60 s

10,585 3518 AR FNEE (IPA)IRIE 30s
1199k 3 B3 XU EBTKIZIE 10s, EB T /KMIE 30s
12. )8 3518 AR No S A2 MK 2-3min
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2.2.3 el ihZk

495PMMA C Resists
Solids: 2% - 6% in Chlorobenzene

10000

3000 L4

Film Thickness [A)
g

1000 G2

500 1000 1500 2000
Spin Speed (rpm)

Figure 1

495PMMA C Resists
Solids: 8% - 9% in Chlorobenzene

2500 3000 3500 4000 4500

23000
. 21000 -
< 10000
£ 17000
£ 15000
£ 13000 ca
E 11000
% 000
7000 L]
5000
500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)
Figure 2
950PMMA C Resists
Solids: 9% - 10% in Chlorobenzene
55000
50000
45000
% 40000
E 35000 =
2 30000
E
£ 25000 oo
i 20000 — &
15000
10000
500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)
Figure 5
950PMMA C Resists
Solids: 2% - 7% in Chlorobenzene
25000
20000
2
£ 15000
-
©
£ 10000 €7
£ —
L 5000 o4
0 c2
500 1000 1500 2000 2500 3000 3500 4000 4500

Spin Speed (rpm)

Figure 6

Film Thickness (A}

Film Thickness (&)

495PMMA A Resists
Solids: 2% - 6% in Anisole

7000
6000
5000
4000
3000 — A8
2000 T
1000 _—
0
500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)
Figure 3
495PMMA A Resists
Solids: 8% - 11% in Anisole
25000
20000
15000
10000
Al
5000 yits
o

500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)
Fi;_.;urt:'f
950PMMA A Resists
Solids: 9% - 11% in Anisole

55000

50000 2
45000
< 40000
§ 35000
% 30000
£ 25000 N
£ 20000 ATt
'S

15000 A9

10000

500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)

Figure 7

950PMMA A Resists
Solids: 2% - 7% in Anisole

12000
10000
g 8000 \
‘
E 6000
E 4000 —— A7
2000 Al
—_—
o A2

500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)

Figure 8
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Copolymer Resists
Solids: 6% - 11% in Ethyl Lactate

12000
~— 10000
=
o 8000
@
g 6000
£ ] ——————— @ EL1
=
4000
E ] @ EL9
—
= 2000
w 1 EL&
0
500 1000 1500 2000 2500 3000 3500 4000 4500
Spin Speed (rpm)
Figure 9

Optical Properties
Copolymer Resists

Optical Properties
495 and 950 PMMA Resists

L 1.7

T T

T
" I
Cauchy Coeffiecients Cauchy Coeffiecients
A B C A B c
® 495 PMMA  1.491 3.427 e-03 1.819e-04 |
® 950 PMMA 1.488 2.898e-03 1.579e-04

85mEL 1.478 7.204e-04 -3.478e-04 ||

e

Refractive Index
Refractive Index

= -

S
| —

500 700
Wavelength (nm)

300 500 700

Wavelength (nm)

900

Figure 10 Figure 11

B 1-11 o B4 8 P2 5 3 5 P T AR it 17 e 608 24 1K) PMMA BOLRYIsT), ARSI
TN 5L PSE T 5 R e 2 P PR R A A, BAREGR T30 . Mt TR . FIARYE 2
SRITHILARURBE LAIRAF AR F ) -

2.3 ETHEFRAZBR AR-P 6200 FIZFETS
2.3.1 FF1iE

AR-P 6200 K FHAN A ) RS2 n] SEILA [RFEEE ) R, BA &0 #F% (< 10 nm) Al

ERT LR . ER T th A s L 2R e e R I AR phRE 1SR A, HIE AN R 2Tk
(FH224),

2.3.2 AR-P 6200 16 %I L2 ke

AR-P 6200 [F)6ZIbRHE T2

T2 TEE% TZ3H
1B i AL P 3-5 min, 5 AEE 2-3 min
2. Bt KRR BB HLEL TR AR 150°C, 60s
34H B RH BRI (2 2min)
4.AR-P 6200 Y ZIIK S 1500rpm, 60s (I3 E 1000rpms)
5.1 4k (pre-bake/soft bake) | HLALHL 180°C, 120s
6.5 4 A RHBEIEGREE (Z) 2min)
7.8 & Y64l EBL-F125 7| E~uC/cm?

,8,
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8.5 8- SEI Wl MIBK/IPA=1/3, M 50 s JF4f, F S
BRI, WARR, BN 2-3s

9.7E 5 3530 AR FPIEE (IPA)E I 30s

1071k B A ZETFIUKIRL 10s, B F/KIITE 30s

11 )8 5 AR N AR 2-3min

2.3.3 JreiR sk

10
038
A
05 -
.y
E B
S 04 =
] e S
I e
< ——
02 S AR-P 6200.13
i ]
\W-HH ——#  ARP£200.09
AR-P 6200.04
00 f t t —— f t t |
0 1000 2000 3000 4000 5000 6000 7000 8OO0
rpm

3. Beamer:4F T3 N & IE PEC(Proximity Effect Correction)
3.1 fEF4RIE R RAEIE PEC

I vewer-sex
FleViow EBm Froputs il

LT AL BRI L

Loyer Tree  Uows  CelSelection

1. BT HEE TR R A AL BER U B AL 1 Xk

_9_
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W T AR R Z [ TR BE R A L AS B, — BB X 0 Ak % mUAZ RS 1
HL7 R B (B S B ) 22 T Ak L, DA 2R 2 [ SR 7 22 PEC

3.2 RAEFHAERMAEIE PEC

B v . @ R
e

EBEE“!MEIC PO BLX ([ Retidge o B ®F 2 s

Lo TR RS, 2o ) fr B A A A R S Bk i, R AT AR A
RO R AR ER, @ISR PEC.

20 RFEFBARE AL NEREER, i PEC. 7 H a7k S X I,
Chrrdg /N RSP I, 0 5 i 7 Uk ENAT I 5 5% B 5 T

3. — BB B (k) R A7 PEC, ] LI A2 % R By 7 R it R

Help
& A S
Seve Simolste Colbeste Stowe Expot

Matans Hangaton |

Mormel Resits B B Ahe Mormal  Resats

M| floes Derstplafen ™8] | Exchston Ermgy ] Stichomety 3 309 Archwe tome ...,n._,y.. 3] | Exchotin Erevy o] Stochomesy

1A 10:500000 470.000000 ag 3 DR Archive [N T — | 7200

zla 259500 168.000000 il B Mool Archive 2 [repiny — nsstam He-ce-0
3 |ma 3760000 729400 WA P "sQ 1400000 2176100 Hi-

4 |mass s 5086000 samm A5 Ga85 -2 100 4 jos 1210000 s 8-c1-02-5
5 Aes 80 40200 a0 Ao 20-As 100 5 prsre 1260000 saa0 52 - C0

s [am 2230000 125699600 wnn & ol 1420000 a2 0-C2-N2-03
7 | haming 3970000 148200000 wiz-03 7 omaa 1180000 4000000 HE-C5-0
o 320000 TR200000 A 8 [saLgor 1250000 719910

9o 280000 2570000 e 95U cwed 1164000 24830 H$-C11-02
| caos 5220000 18000 @203 0 luvs 1230000 T HE-C3-01
" cu L960000 322000000 () 2605 1220000 Cre Hu-cw-al
12Fe 874000 215.200000 Fel R = e HB.CB-a1
13 a0 6420000 w02 G 2w s 20 6-c8-0
14{Cuks o020 384500000 o

15 Gaias 47 5500000 38455000 Ga47-in 53- A 100

1# o 150000 706050 G-I

B E B . SRR (AR AIER)
18 HES_gla 2700000 1478010 0%-2Zn1

18 inas 300000 asou Inl &1

| 4784000 e -»1

21 |Lmo3 sa000 23093600 U1-Ne103

2 uno) 7430000 2570

7 |Me 0220000 00000

x| 1.902000 110000

=71 7550000 asumnom

x| 1450000 5020000

27 | ot Gloss 2200000 125583000

2 | sappire s9m000 T28sem w203

Bls 2330000 17300000 si1

0 s 3280000 128357400 s34

7 |sc 321000 uvm)w 1.1

2 s0 21300 51-01

B

4502 0057

Zeo Hﬂ?ﬂﬁ( Al NIEREAEL

1

E

=W i

1 AW w2700 5

0 |zase s2momn 34020 n1-5e1

Hew o Pamae New et Remore Bestore .

_10_



(RO E T8 PO TSR HL (BBL-F125G8) F ™ 1)

Monte Carlo Simulation
File Edit View
E @‘t’ Simulation
Save | Simulatd | Stack Description
Navigator Type Matedial
i Il Zeps20
B P e si02
Layer Si

Insert Row Delete Row

Parameters

Simulation
Beam Energy [keV]
Number of Electrons [e-]

Vertical Grid [nm]

Intermediate Results

Update Interval [s]

Import... Export...
125
2000000
Beam...
[ Save Trajectories to File
60
Save Setup Cancel

Thickness [nm] §Save [y/n]

300 es
200 o
700000 o

PECER-REMES—RITHSEE

4. Mark IO E 5 R~ KA

4.1 Mark FIAENHALE

6]
File Edit View Help
< In s

Cut  Copy Paste

Base Modules Flow Libraries Examples

T &8 @ » P

B Q¢ @D
e Reset  Viewer Detach

newflow X

= T
EE
T TN T
T T T
T T

pm—— Rulke0PC

. T T
ovimier | comment

ELIONIX CON Export o

General Advanced Multipass Marks Extent Label/Comment Quick Access

Global Alignment Marks [mm]

O NeMark (O Twe Marks (@) Four Marks

Mark Axfy [ 0.000000 | [o
My [0 [
Mark Cry [0 | [d
Mark Dy [0 | [o

Local Alignment Marks [mm]
Command |None ~
Mark Axfy

Mark By

Mark C xfy

Mark D xfy

©|  EfMarkBStEIHEBIE 2R

Cancel Help. View Layout

Frrmat Tune SCON

_11_
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4.2 Mark B R~FRD

U X BL X wasogee ~| T8 ®F 2 0ot 16k
layer Tree  Doses  CellSelection

1 In GOSN - HUST_Y¥_1205_V2.0.gds (D:\User\SYH\20221 220\ HUST_YY_1205 V2...

) Moo

] .

&

= -2

= .20

] 30

] 4o

Cross MarkjEi=R~1320um x200 um
Mark Width:3-20um
KEENREF200um.

Etched Mark

Mark 548 EA BT LEEEAE, W1 -V AL, S BCR R ZI i Mark (EBGERFE K
F 1.5~2 um).

_12_
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Control type: Auto Scan Profile

Coarse scan

Status: Upper Lower

21016
[Global Mark A]
Auto Mark Searching...
Search Error:Cross

Mark,Left,Fine,Can't find i N

Edges. . m
| MarkC |
| MarkD |

Click Proceed Button .

52997

Cross Mark Y2k AT Ar] — 25 A BOWE B8 X LU FEANIE &1, #2 SEURMAEIIL, M
G4 ERESERIE

4.3 Mark 5 kR B2 8§ R~ KA

OE @z 2

SHMark(FEREZIE¥ LI MarkARd s 1mm x1mmBRERIE,

EEREETX N RERE
. -
| I .
| 3 M FT
B | =5 |
- == | ,J-FEE

5. HI\BEW
AR 3 UL GDSI A% S DXF 4% 2 1 22 (1) 2 8 5% S0 4R it

7= Exposure data  —

GDSH DXE File converter g:gido:v::; cos
E CEL :> (SCON) Save in Edit Execute in the
T ﬂ Schedule screen | geg | Execution screen c
Xposure
File that createdby Converted pattern data l:> & S S?arts!
general CAD software ald
CC8 CB8 Schedule data
propriety CAD
EEGDSSDXFX A s = Eccc) Escac)
b J

_13_
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6. 53HALE e

5]

et view vep

<mh t 8 @ P M O QC AP
S ites B R Comel

Cut Copy Peste Viewer Detaeh

Bose Modules Flgw Libraries Examples new flow X 1t X =

Fracture

General Advanced Fields Distortion Label/Comment '
Writs Control

[ oes | Selected Loyer  Selected Region  Field Tiaversal
© [0 @y | MR R Fed (B[O

O B L X (wortsdgee | 88 @ F 21

N
e

Mulipass Made - Single Pass

T Overtep Methad - Share ktween Fields

Field Sorting - Meander)

Fastir Sorting i Flak - NoGerspiction
© B @[ @ [Reaic v| DD

Region Definition (Shift + left mouse button to select region]
€Mt fr Wi Mase [ Mo un| Name: |
1320.31€ 2716.96: 1743.59C 3125.681 R1
1327.614 2220710 1714.39C 2607495 R2
1350.76¢ 1744.421 1702881 2117.481 A3
13488971232 95¢ 1706.58 1620.45( R4
1356.34¢ 7374087 1699133 1117452 RS
1348.897 226.958: 1702855 621.905: RS
26423201 1315296 382,567 151593 AT
2642320 8162747 3671231 1032346 RS
259,087 317.2526, 3671231 517,095 A9

Out COM (8) M

on] "M o Name:

SEERENXERIEETF— 1 SinHE
oJLAHFracturelflk

o Insert

Delete.

EETH T T L =

=
Stan
= oK Cancel Help Update Fractured Preview 0

Export-Advanced-Field Placement-Floating 151 x (1) 5775 2 78 '5 3 B F i B B A
B I, HREDNSHEEGE MRS, BRERREE TS5 EE
g, PR T HHER R T — NS5 KA B R AR I RO

File Edit Help

< m B t 8 @ p M E CQ B

Cut  Copy Paste [ Save L Run el ELIONIX CON Export o X

Base Modules Flow Libraries Examples 1ot X .

- - General Advanced ultipass Marks Extent Label/Comment Quick Access
Field Placement
Floating  ~ [Fived Field Traversal Type | Meanderk
o | eons | e |
EEEEEE Advanced-Field Placement-Floating

| sce | pxor | merge | = X Min um] | ¥ Min [um] | % Max [um] | ¥ Max fum] | Name Import...
“ m m Export.

[50r ] Fevioce | chivpice | !

Insert
Delete
Fracturing Mode
Curved ~| Tolerance [Res] | 1.000000 ~| 0.5[nm]
[ Symmetric Fracturing ;
< 13

Shot Pitch Alignment

. " Modulelnfo Loginfo| | @ none OYonly O XandY
B
Dore Time nterpod 3
ool | o
Region Traversal Mo 7 2 "
Fehom Orterog 11 Feature Ordering | FixedSubfields
Multipass
Field Overlap X [um]|
arit Field Overlap ¥ [um]
§ Overlap Method: Sh
Itcicorng Sec o0
Interlock Layer *
Multipass Mode: Sin
Multipass Field Arral
Mainfield Offset X [-
Mainfield Offset Y [-] | @ DoseToTime (O Dose To Class
Layer for Multipass:
Userdefined Dosepas

File type: Elionix COI oK Cancel Help View Layout

Export D:\User\SYH\20230321\Chang_220_200.con v

Layer Order

Region Traversal MeanderX ~

Dose Mapping
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7. EFIR -SRI

T RIE AT TR Ts (min) 5BEEHIE E (uClem?) I T (nA)FI R BB IX 5k
S (um?)f %
ExS
7 6000000x 1
Hi5# shBS1a] Tv (min) 586 X BRI SS, RIESHERNSEBEEE, 14
HH SN N:

N
T, o
Horp AR SR S 1] 2 15min.
SUFE] T (min) A :
T=T,+T1,+15
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