27 7 Vol.27 No.7

2006 7 CHINESEJOURNAL OF SEMICONDUCTORS July ,2006
*
.|.
( , 250061)
: , SDS3
: DSP; ; ; ;
PACC: 4180D; 6146; 6480G
: TN305 7 A : 0253-4177(2006) 07-1326-05
1 :
, (blazed gratings) .DOEs
(diffractive optical elements,DOEs) , ( ).
(computer generated holograms, DOEs ,
CGH) , .
(1
(231 ’ 141
2
( ) (5]
, , T1 TMS320v C33' DsSP

, , (digital signal processing) ,

* ( :90307003) , ( : Y2003G03) (
022090105)
T . Email : haohuijuan0302 @163. com
2005-11-27 ,2006-02-24 (2006



7 1327
.7 Update.
; , 2
(
) :
DSP Update
, (x)
1 , Ay »
y
FFOO  xyA s y (2) Ax Update
FFOB Update, n (2
FFOO 1( = ) ; FFOB
, n JAx,
Ay 2Update. 1
1 . Fig.1 Sketch map of overlapped increment scanning
i Ax
(x¥)
Ay
[ R
; e
1
W ———
Axl
B 2 [k 15
2
Fg.2 3D figures
1 1 1
Grun {7l ,
, , [8] IS
20 (n=19) 1 , Ds, , Up-
1600 , 64 date ,
' 3.1
n ,
, 50 (n=49) , ,
(64 ) L 1
4000




1328 27
1, D < Ds
H(D) ={Y (IgS- IgD), Ds < D < S (6)
0, D=>S
) y D y
3 ,
PMMA , , S, Ds ,
[o] , n, S=(n+1)Ds.
o1
Y = IgDo - 1gDs ) 3.2 S
Ds ,DO
10 O . 3 ,
y ( ) Do (5Q C/cm?) ,
7 [10] '
10 e = 29 () (7)
B Rc e
0.8F AN(f) =0 74 +4 7f - 8 9% +3 5f°,
Ho_s- , =2/ Re;Q
i ; BEo ,e=
04r 1 6x10 ®C;Re , Grun
02}t :
_ Re = (46/p) B " (8)
qm " e i ...l;)l bl. i .50S ...lo2 (7) .
AM R /(uC/em?) Q = €eRr (9)
EA (f)
3 PMMA
Fig.3 Senstivity curve of PMMA !
€ : (9)
’ z, (9
. y ]l
S 1 b
( ) Q .
PMMA (1)
6. 8x10%eV/cm’. (9) 20keV
’ 15keV PMMA Q 58 C/ cm’
' 47 Clem? [12] : ,(9)
e
H(D) =-YlgD + b (4)
D=S,H=0 , bZY|gS, 3.3
H(D) =Y (IgS- IgD) (5)
S . H=1 , 10keV
Ds. 80nm PMMA : (6)
1 y 4

AFM



7 1329
; ) S 8 (
3132 4Q C/cm?) . 7% NaOH ,
50s. 5 Axy 4mAy 2m,Ax
80 1@ mAy 16m 6 r. 2Um,n 1@ m.
0r — ItRER AFM , 528nm ,
60 149,127,236 ,344 ,450,513  520nm.
E sof 5 6 , 1
T
w 40 ; ,
& 3ot
20+ )
10 S
01- A A 1‘0 L " 100
NS T /(nC/em?)
4 PMMA 1
Fg.4 Rdation between remaining thickness and dose ,
4
$S-3 1 1
. 5 6 ; ;
1 AFM S 1805 , ,
570nm.
20kV ,Update M m, Ju Clem’, ,
7 (n=7), (1
[1] Brunger W,Kley EB ,Schnable B ,et a.Low energy lithogra

5 1 AFM
FHg.5 AFM photograph of the conic of trapezoid 1

6 AFM
Fig.6 AFM photograph of the conic

[2]

[3]

[4]

[5]

[6]
[7]

(8]

phy :energy control and variable energy exposure. Microelec-

tron Eng,1995 ,27:135

Grella L ,Fabrizio E D, Gentili M ,et a. Proximity correction

for e-beam patterned sub-500nm diff ractive optical elements.

Microelectron Eng,1997 ,35:495

Reimer K,Henke W ,Quenzer H J ,et a. Onelevel gray-tone

desgn-mask data preparation and pattern transfer. Microelec

tron Eng,1996 ,30:559

Yu Yi,Ren Tianling,Liu Litian. Depostion and characteriza-

tion of AIN thin filmson slicon. Chinese Journal of Semicon-

ductors,2005 ,26(1) :42(in Chinese) [ , , .
AIN . ,2005 ,26

(1) :42]

Rothuizen H ,Prongue D ,Vasey F,et a. A conic primitive

based pattern generator for eectron-beam lithography of dif-

fractive optical elements. Microelectron Eng,1997 ,34:243

TMS320C3X User’ s Guide,1991

Brewer G K. Hectron beam lithography technology. Beijing:

National Defence Industry Press,1986(in Chinese) [ G

K( ). . : ,1986]

Kang Xiaohui ,Li Zhigang,Liu Ming,et a. A new method to

retrieve proximity effect parametersin electron-beam lithog-

raphy. Chinese Journa of Semiconductors,2005 ,26(3) :455



27

1330
[ 9] Bogdanov A L ,Holmqvist T Jedrask P,et a.Dua pass elec [11] GreenneishJ S,van Duzer T.An exposure model for electron
tron beam writing of bit arrays with sub-100 nm bits on im- sendtive resst. IEEE Trans Electron Devices,1974,21 (5) :
print lithography mastersfor patterned media production. Mi- 286
croelectron Eng,2003 ,67/ 68:381 [12] Jiang Xinrong. Microfabrication technology. Beijing: Pub-

[10]

Wu Kehua. Ebeam exposure technology. Beijing : Soace Navi-
gation Press,1985(in Chinese) [
: ,1985]

lishing House of Eectronic Industry ,1990(in Chinese) [
: ,1990]

Three-Dimensional Fabrication by Electron Beam L ithography
Using Overlapped Increment Scanning”

Hao Huijuan', Zhang Yulin, Lu Wenjuan, and Wei Qiang

(Institute of Electron Beam, Shandong University, Ji' nan 250061, China)

Abstract : Overlapped increment scanning in electron beam lithography and the calculation methods for the exposure doses
and the etching depth and sensitivity are presented for the structural characteristics of three-dimensional patterns as well as
the self-devised pattern generator of an e-beam lithography system. Based on the calculated dose relations according to the
scanning mode,the exposure experiments are conducted in an SDS-3 e-beam lithography system. After the development ,the
distinct three-dimensional structures of the conic of trapezoid 1 and the conic are obtained. Overlapped increment scanning
theref ore can be used for three-dimensional fabrication,and the calculation of the relations between exposure doses and the
etching depth and sensitivity can provide the practical parameters for it.
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