26 7 Vol.26 No.7

2005 7 CHINESE JOURNAL OF SEMICONDUCTORS July ,2005
*
( , 100084)
MEMS (DMFC) , DMFC
MEMS PDMS ,
8600 m x 8600 m ) DMFC a5V,
78 1mA/cn? 3 86mW/ cn.

: ; ;. PDMS; MEMS
EEACC: 2575; 0580; 8410G

: TN304. 05 A 1 0253-4177 (2005) 07-1437-05
1 (18 , UCLA
DM FC™ ,
14 27mW/ cm?
(system on chip) DMFC, DMFC
, , , MEMS
; , , PDM S(polydi methysiloxane, )
( DMFC,
PDA ) :
. MEMS
(direct methanol fuel cels, 2 DMFC
DMFC) : :
’ ’ 2.1 DMFC
DMFC ( ) ( DMFC 1 (o7
)
MEMS : ,
DMFC , :
, DM FC. . ,
2000 : MEMS (Pt) :
, . . ( PEM)
* ( :90207023)
, , MEMS
,1978 , , MEMS

2004-09-16 ,2004-12-01 (2005



1438

26
! 2.3 DMFC
Nafion , , DM EC
H* ( ) , ’ '
DMFC (
)
' ' PEM
113 R )
1 ?ﬁﬁ?"?}f%;ﬁmaﬁon) 3
2 Bk AL R (PY) DME
3 Wy B2 ' C
4%%’% — : 1mol/L.
5 NP (R EE)
6 BAIZR#10,) ' 14 800 m 30U m

1 DMFC
FHg.1 Schematic of aDMFC

2.2 DMFC
) DMFC
MEMS ,
) 860U m x 860QU m,
2 . DMFEC ,
(Pt/ Ru ) ., MEA (membrane
electrode assembly) ,

Nafionl117.

2 DMFC

Fig.2 Corss sectiona view of a micro-fabricated DM-
FC

860Q m x 860Q m.

3 DMFC (a) ; (b)

Fig.3 3D structure of the DMFC anode model  (a)
Parallel channel ; (b) Serpentine channel

4 DMFC

Cell voltage/V

1 1 ‘l A H
0 100 200 300 400 500 600
Current density/(mA- cm?)

4 DMFC
Fg.4 Polarization curves at room temperature usng
different methanol concentrates at ambient pressure



1439

1 2mol/L.

DMFC

(o - W /A3Isuap 1amod
[ = R = = = T = ]
™~ O vi 4+ o N — O
T T T T 1T 1 L] 1

300

50 100 150 200 250
Current density/(mA- cm?)

0

A/PBRIOA

20 m 15 m,

860Q m

160Qu m x

30Q m

DMFC

Imol/L.

160Q m.

performances of parallel and ser-

ison of

Fig.5 Compari

eld

pentine channel s flow f

DMFC

3

,DMFC

MEMS DMFC

DM-

)

(

1

,DMFC

7

[

FC

St T
R
Koot

5,
S,
e
e -

X%
%
e

B

%
3
3
S

3

2

T
oot

SR
S

R
52

%
%

0
o2

R
e
ROOL

&

it

0%

RS
5

s
055

5
%

S5

i35
3555
RN

%

5

e
5

55

5

%

%
2

835

%
"

58

3%
S

2

S8

3
3
s
%

]
RS
52

e,
RS

2

R0

35

9.9.9.9.9.
Ll

g
2
25500
5%

%
s
S

)

NS
HREE S,

BERHSE

‘
R 1
R

e ; S a]

o
K
8

6 DMFC
Fg.6 Fabri

flow

10N process

(c)
(d)

S0, (200nm) ,

S3Na

(a)
L PCVD SzN4(200nm)

:KOH

(b)

KOH

Ti/ Pt

(e)



1440 26

(20nm/ 180nm) ; , DMFC
(f) : PDMS 0 5V, 78 1mA/cm’
PDMS , 3 86mW/ cnr’.
, Pt ; 42
(9 )
M EA , PDMS ,
DMFC 7 . [5] DMFC
( 1/3).
; : [5]
Ay 2M

; , [5]

70mA/ cm’ ,
32mA/cnm? |
7 DMFC ,
Fig.7 PRictureof afabricated DMFC
4 1
(1) M EA . PEM
4.1
, PEM
DMFC Solartron . ,PEM , ,
, SI11287 1255B , )
( 20 1 ) , PEM.
, IM( 1mol/L) , (2)
0 5ml/ min, .
Scribner Associates Cor- (3 - Pt :
rWare - )
8 Au.
45
0.5 40 5
135 &
0.4}
> e 30 5
gu 0.3} 12.5 E
£ 120 € (DM FC) , DMFC
S 02) 1is 8
S oz
o1k 10 & '
q0.5 DMFC )
0020 40 60 80 ° DMFC - -
Current density/(mA- cm)
DMFC
8 DMFC MEMS PDMS

Fg.8 Performance of the DMFC at room temperature



7 : 1441

DMEC Holland ,2004 :65
0. 5V ’ 78 1mA/ [4] Motokawa S,Mohamedi M ,Momma T ,et a. MEM S based
2 2 design and fabrication of a new concept micro direct methanol
cm’, 3 86mW/cm”. ) .
fue cel (U-DMFC). Hectrochemistry Communications,
' 2004 ,6:562
DMFC [5] LuGQ,WangC Y,Yen TJ,et a.Development and charac-

terization of a dliconrbased micro direct methanol fue cell.
Hectrochimica Acta,2004 ,49(5) :821

[ 6] Wang Xiaohong, Xie Kewen, Zhou Jun, et a. Desgn of
U PEMFC fabricated with porous slicon. Chinese Journal of

Semiconductors,2003 ,24 (suppl) :198 (in Chinese) [ ,
[1] 9m W Y,Kim G Y,Yang S S. Fabrication of micro power

source (MPS) using a micro direct methanol fuel cell 2003 ,24( ) :198]
{ DMFC) for the medical application. MEMS 2001, Interlak- [ 7] LarminieJ,Dicks A. Fuel cell systems explained. Chichester ,
en,Switzerland ,2001 :341 West Sussex ,New York :Wiley ,2000
[2] Min KB,Tanaka S,Esashi M. Slicor-based micro-polymer e- [8] Kunimatsu M,Shudo T,Nakajima Y. Sudy of performance
lectrolyte cell. MEMS 2003 , Kyoto Japan ,2003:379 improvement in a direct methanol fuel cell. JISAE Review,
[3] Seo Y H,Cho Y H. MEMSbased direct methanol fuel cell 2002 ,6(1) :21

and their stacks usng a common electrolyte sandwiched by
reinforced microcolumn electrodes. MEMS 2004 ,Maastricht ,

A Silicon-Based Micro Direct Methanol Fue Cdl ~

Wang Xiaohong, Xie Kewen, Jiang Yinggi , Zhong Lingyan, and Liu Litian

(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract : A slicon-based micro direct methanol fuel cell (DM FC) with an 8604 m x 860Qu m active areais designed. The smu-
lation of a 3D anode model for the liquid-feed micro DM FC based on fluid dynamic technologiesis presented. Two bipolar plates
with flow fields are fabricated on slicon wafers usng M EMS technology. The cell is assembled by sandwiching the M EA be-
tween two bipolar plates usng PDMS. The testing results show that the open circuit voltageis 0. 5V and the maximum output
power densty is 3 86mW/cm? when 1M methanol isfed at room temperature. This power density can satisfy the requirements

of power consumption of many electronic devices.
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