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Fig. 1 Alkali depletion layer during
electric field assisted anodic bonding . L !
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Fig. 2 Relation between depth of depletion
layer and bonding time

E AN [R) 2 P BT U 8RR R 22 38 W) A J5 B o
i e, (7)) M FInt= const— In B, [K K
Wocexp(— Q/RT), W

In t= const+ Q/RT (10)
X Q0 WTBE THIERBOGEE, R NAUEN
B R(10) &R LR PHTES |

Frin s 0m B E o WRE A 3 45 3R T TR) R
73, AE L3l B B RO 45 v ko S B T ) 5 4 M
EEEEN . B TRREEEAWCKRESR, PR
JEEEN RS, ta(4) 19 050 K/

Yo nel Vo 2V bl
Eo~p+ T = T+ 5 anh(T) (11)

A OLRERE R R AG IS, S s g K . H s
(5) 5, ERRZLG A ME B, BIFRRG R &
Ty o B BA, - H 8% Bl P ARG B2 T 46 I 3508 o ol
WA, KANK Vo L, BEEERNBET, |
o A R T IER I B, e WL T AR R A R
RIZA, Btkia A S F ez B &2
HREEXT Y [,=9.44 Bm, L= 1 mm, Vo= 500V,
F (1) AT SRS S HLI SR 494 10° V/im .

FERR I A 0L 5 | 7™ 2R ) B 5

Vo 2V
p= %&E%: _;-80 f)+ lJtanh( '.%)

5 Albaugh[g] AN, EERE RS TFTER T E,
Re I I M E., BRI A5 2T ) 55 % 6 fk T 5
BN R, AR B X RSO Ok
PRV FIEBIRG 2, — BRI R B R A~

2
(12)



* 1270 -

A R AR

2002 4F 12 H

SEZN R A ROV TR A 2 B o 3R R P A A
IR T [, BB R B AT B B I T
E~ Vo/L, B/ Vo B RMHED, X4t
Morsy 25 NV — 2, {H A Albaugh HIF J& . Al
baugh W AEREPHAHBE RS Vo LK.

EoiSE| E. MFEREREAEBIMENAL L. . &
TR R B I RN, L B Ing1g,
WER] 1., 55— ENE, P BT SR8, 11]

HHORR I 1 18 5 R ik i AR 5 0 B IR T G R il 2 1
WY MR N ST IR R MR SR S BT,

“HH B R AR R, SEE EXELAOE S .

W e T, B XA p B Vo 3
BOK, IR R] Eo P A 4k, WeR
HAF A BRI 2 1 56 K @ﬁ%ﬁmm,%mﬁh
e, BRI AT ERRARE ) S R A AR T U 3 R
PRz, BT A AN R E B — AN,
BV E. e B R AL .

ﬂﬁ

2 it

1) B84 AR R R LRI R 4240, M #A]n
BERARPR, HE#na THRomE, e AE S IR
JETCIR, g T B EE AR 5T (0 B <
JERBCRE LA ) JAM I

2) W37 9 AT M B TT A 1 34 50 00 A 3
REPE B o3 A T <8 JB FE = A L BN ) 5,
e AR 55 B S i s EE K, T RE R R 1 %%
HISZ SR B/, L AR FE R = P R AR .

3) LR S AL FR RG] i W e, AR
SR BB KE . ERGE T I T B S
S LR A L I SR, AN A AR O A A
B fE .

[ REFERENCES]

[1] Wallis G, Pomerantz D I. Field assisted glass metal seal-
ing [J]. Appl Phys, 1969, 40(10): 3946 ~ 3949.

[2]

[ 10]

[ 11]

[ 12]

Mack S, Baumann H. Analysis of bonding related gas
enclosure in micromachined cavities sealed by silicon wafer
bonding [ J]. J Electrochem Soc, 1997, 144(3): 1106 ~
1110.

Torralba J. Wafer bonding for forming microscale fluidic
channels [ EB/OL]. cnf. Corndl.
1999REU/ ra/ T orralba. pdf: 2001 ~ 03 ~ 06.

Http: //www. edu/

R, Bk B, EIGE. AT BB AR B g 4
ALT] . AR M Tk B 2= 4R, 2001, 15(5): 82 ~ 86.

ZHOU Qing chun, CHEN Zheng, DONG Shrrun. Elec
tric field distribution in glass between planar electrodes
[JI. Journal of East China Shipbuilding Institute, 2001,
15(5): 82~ 86.

Albaugh K B. Electrode phenomena during anodic bond-
ing of silicon to sodium borosilicate glass [J]. J Elec
trochem Soc, 1991, 138(10): 3089 ~ 3094.

Nitzsche P, Lange K, Schmidt B, et al. ITon drift pro-
cesses in pyrex-type alkalrborosilicate glass during anodic
bonding [ J]. J Electrochem Soc, 1998, 145(5): 1755~
1762.

Morsy M A, Ishizaki K, Tkeuchi K, et al. Interfacial
phenomena in anodic bonding of glass to Kovar alloy [ J] .
Quart J Japan Weld Soc, 1998, 16(2): 157 ~ 168.
Albaugh K B. Rate processes during anodic bonding [ J] .
J Am Ceram Soc, 1992, 75(10): 2644 ~ 1249.

CHEN Zheng, GU Xiao-bo, DONG Shrrun. Interfacial
phenomena in electric field-assisted anodic bonding of Ko~
var/ Al film-glass [ J] .
2001, 11(5): 659 ~ 663.

Morsy M A, Ikeuchi K, Ushio M, et al. Mechanism of

Trans Nonferrous Met Soc China,

enlargement of intimately contacted area in anodic bond-
ing of Kovar alloy to borosilicate glass [J]. M aterials
T ransactions, JIM, 1996, 37(9): 1511~ 1517.

CHEN Zheng, GU Xiao-bo, DONG Shrrun. Rate con-
trolling processes in anodic bonding of borosilicate glass
to-Kovar alloy coated with Al films [J]. Trans Nonfer
rous Met Soc China, 2001, 11(6): 826 ~ 830

Anthony T R. Anodic bonding of imperfect surfaces [ J] .

J Appl Phys, 1983, 54(5):2419 ~ 2428.



%12 55 6 W] A, A U0 TR R R . 1271 -

Model for alkali depletiomr layer growth during electric

field assisted anodic bonding

ZHOU Qing chun', CHEN Zheng®, DONG Shfrun'
(1. Department of Basic Courses, East China Ship Building Institute of T echnology,
Zhenjiang 212003, China;
2. Department of Materials and Environment Engineering,

East China Ship Building Institute of Technology, Zhenjiang 212003, China)

[ Abstract] Based on the assumption of uniformly distributed negative charges in the alkali depletion layer of glass during the electric
field assisted anodic bonding process, a theoretical model for the growth of the alkali depletion layer was proposed and the law control-
ling the growth of the depletion layer was deduced, and the electric field distribution in the depletion layer and electrostatic attraction
between surfaces of metal anode and glass were calculated. The results show that the depletion layer grows in the form of hyperbolic
tangent function of time, the electric field strength at the interface increases with bonding time to its maximum and the field strength
in the bulk glass decreases, and that the fulfillment of the anodic bonding is determined by the completion of intimate contact rather
than the charge transfer. Comparison between the results and experimental data indicates that the model is reasonable.
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