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Development of low voltage integrated electrophoresis chip

WU Ying, WEN Zhiyu, ZHANG Zheng_yuan, JIANG Ziping, HUANG Shang lian
(Dept. Of Optoelectronics Engeering, Chongqing University, Chongging 400044, China)

Abstract: A model has been established for low voltage separation of electrophoresis chips by alternative and
cyclical fragmental application of voltage at both sides of the separation channel. The fabrication and control
of low voltage integrated electrophoresis chips have been studied using this model, with samples produced.
Initial ex periments show the new idea of low voltage separation is one of the ways and means for integration
and portable design of electrophoresis chips.
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Fig.1 Structure of electrophoresis chip
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Fig. 2 Schematic diagram of model for low voltage separation
Ci, ti, Li i ,
) i
) 1,3

V. 2a Ei, V( E\=V/ 2a),



132

11
i1 , E. \Y
2.4 , , no Ev 4 FRIZ
1 ¢l
B ( E2 = 9
V/ 3a ) , to, E»,
) 2 . , [7 ,
x\\\\\\\\
(a) TEA MK
(a)Silicon slice polish
N \ ~
\\ \
(b) & Wik
(b)Silicon slice oxidation
(g) R R F & bh
(g)Reaction jon etching
7 L/
D ﬁ v W
(c) % fhEESHIL
(¢)Multi crystal silicon extension
() #L{k
(h1Oxidation
k > \\\ \\ \
NN K\\\ SOSONSONN]
(d) L N
(d)Thermal oxidation \\\\\:'\\\\‘:‘\\\\sx\:‘\ \\\
SN RN X
() FEHHES 4
(DAluminum line etching
//
.
% 8 .&1 Si0: 2 & S Al

(e) B
(e)Phosphorus diffusion

3

Fig.3 Fabriction process



133

, 1100 C , 1 Hm
, ( 3 Al- S, s
(a),(b)) (2) Si02 ) ( 3(h),(@)) (7
550 nm , 400~ 450 C  Np- H»
3(0) (3)
, 1 Pm  SiO2 )
( 3(d) (4 1040 C
, : 5 wEHA K%
800 nm  SiO2 ( 3(e),(f)) (95
34 min
, 89¢51 e
( 3(g) (06) ;
Si0; ,
i A i R AR RRGH ER R
L N N\ 0N
Do d
Pio L 'L/L 'l.l e
= - 1E
B opy QEE%E? — gﬂ%ﬁé - %%% 53 4
PorPoa N Eebmahine I |
Prs~Pasa[ 51 iR ] ] l
) L | R ol Pyl ARk
%%t? N Hzh 2 Doy
1 a ﬂ
. i it
BEkGHARE
Fig.4 Block diagram of control system
P,
4 2 2
MAX306 4- Eend
16 CD4067B
2 T74LS139



134

11

FERAE e A MR R BOR IE | £l B4R,
IE B0 B 65, 455 0 O (), 408 2 U B0 2% 40 1 38
B A/, DA T HE 4 R b FEE LA — S A L 8 0 EE SR
(] 2% 3 6 7 09 o AR R b, AT 7 7 5B _E T B
EHMBERS, WA o0 EEsh, W
BRI ) R 4 16 6 20 7 o T BT LAY
g/ TRENG RO BEE, EHRERAH
B o, BT BEE o o) ol BB R, 77 ) P A 2 0 R K
B R AR AT R M o, SERR AT AT R
HEHMER RN S B,
TN
(*)
I

I Wk

.

biigs
| 4
{iiaﬁd::?——
~
1
SRR e e

|
HERS 1,

i=i+l ¢;=¢c,
t=tfi+1_/2 E=E 2/fi+1)
L LR

B s e

Fig.5 Control process chart
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