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SAM meets MEMS: for micro/nano patterning
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1 Schematic view of local SAM patterning by 4CP (a) #CP on Cr/Au patterning by shadow mask deposition (b) local SAM patterning by uCP

(c) Au pattern by etching
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3 SEM image (a) and AFM image (b) of intermediate state of etched Au lines. (Cr/Au: 20/250 nm thick deposied, SAM contact printed with

3 um-wide-lines of PDMS stamp, after 10 minutes etching)
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4 SEM photo (a) and AFM image (b) of Au aquares (after 40 min. etching).
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5 SEM photo of Nano Au lines fabricated from etching of evaporated Au patterns after 4CP of SAM. (3-um-long, 100-nm-wide Au lines which
are made from 3-um-wide uCP lines and 100-nm-wide evaporated lines, 20-nm-thick)
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6 Schematic description of process concept.
(2): Fabrication of PDMS stamps with pyramidal structure array (b): Micro contact printing process
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7 SEM photos of Si mold and PDMS stamps. (a): Si mold with pyramidal groove (b): Sylgard 184 PDMS stamp with pyramidal structures

(c): Hard PDMS stamp with pyramidal structures

(a)

PDMS A% ¥ TDTDINY — Y IZBTRIVITT 7 4 —
(EB Lithography) T1T% o 7z.

AKETIE, BBU VI 74 —%&3bTIcd 7~ A
ZOARA—F = AT — VOERERINY — VEERT 5720
W2, ¥5 3y F# R ¥ 7 L PDMS(Dow Corning,
SH 9552 RTV) % M#H L7: uCP FiEREMNT 4. K6 I2E
BIOvAEET. B, KOHIZE AV ) a vy DR
Yoy F o7 TcET Iy FEMWMBNIRE L-BROE -V
FEERT S (K7 @). RICFOTINEE—LFIZL
T, PDMSO ¥ S 3 v FEIEEAEHE LB (M7 O),
©). ¥93v FRAY ¥ TDR-72Hm% 7z uCP I
Ly, 7L 20RA—=F =D Ky Xy — v OVERAHT]
BB, AFYFH T F—IVTA 7 &7 PDMS
Ay T, BERELAEREICES, E5ICSAM %
T PENTHRWVESTDAUD Ty F 728D, #
BelE SAM 2 72 AuD/NE Ny — TN T A5 T L
HCTE2. K82, Sylgard 184 PDMS (Shore A T# & 50)

(b)
8 AFM images of pattern by uCP. (a): pattern by Sylgard 184 PDMS stamp (b): pattern by hard PDMS
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9 Micro stage for stamping.

PDMS A% ¥ 7255 Ky MIERThEW, ERIZITE
PN = DY ARG TIZUVIGELTH RV, F0
HHIZ UCP 7Ot ACBITEAT VY TOENNKE
TELIOEEEZLENS.

Wi B85 — D A4 XFhD7z0120d, AF ¥ T
DEDOFIEAP VA CH S, I TAY Y EV TIZWET
TWESBENREL DI, AY YV TRTF— D% R
FL, BOIWRT LI WHIELZ, b LAY Y EV 7O
HEEBICHETENDL, uCPilL ATl 7 0ux—%
— AT = NDINY — ORI REIC R b EEZHND.

AR T, 54 TOWNPDMS A Y » T &~ A 7
UAY DEVTAT =V flvnizefruar% 7 7Y
VITAYTHEILL T, REEIChZAY T YA 70 A —
H— A= VDNRY—EERT AL BIET. 512,
BRI uCP Il L2 BEEDH BT/ AT — DIy
—Sy T oud-%EHT 572012, SAM O RATH

£ E O R

bl e I O e s e

WEzrEs L, FTAESTHERICBIIARBOFELHES L,
FLTHED D SAM /Y — OB T AR E1T) .

3. e ®

BTRA TR — VDY — R ERT A0, F
Ty FovRre~Araaryy s S rF4 v
EORBEFEEBNALZ, 3umMBO Y ¥ Ny<w 2L,
SumMBDOHE/NF — > LIZPDMS A% Y 72 LD, Aud
3X 33’ KROIEFHOFTH ZER LIz, ¥ v FU <A
TDOREESIIEDLZEIIZIY, ¥ TITO DN —
VB TRETH S,

Kz, ©F 3y FEZ ¥ v LT PDMS % 72 A
yuF, BHIIRA AR EC T ATF—VILLAHL
WA ruaryy s VI T4 v IERRAA L. 2O
HEL L o TRERIC DT TIA TR A= — R —
WDy — BT A NCUERT 5 2 E ST REIC 2 5 &
FaEns.

(200349 A 16 HZ#)

2 % X #

1) A.Kumar, G.M. Whitesides, Appl. Phys. Lett. 1993, 63, 2002

2)  S.Y.Chou, PR. Krauss, P.J. Renstrom, Appl. Phys. Lett. 1995, 67,
3114

3)  B.Micheletal.,IBM J. Res. & Dev. 2001, 45 and references there-
in...

4) & #i¥E, *Tr¥Xavy, ZUFUTIVK, EETIZ 2002,
54,3 %, 198

5) L. Libioulle, A. Bietsch, H. Schmid, B. Michel, E. Delamarche,
Langmuir 1999, 15, 300.

6)  H.Schmid, B. Michel, Macromolecules 2000, 33, 3042.

7)  T.W. Odom, J.C. Love, D.B. Wolfe, K. E. Paul, and GM.
Whitesides, Langmuir 2002, 18, 5314.

8)  I.Brugger,J.W. Berenschot, S. Kuiper, W. Nijdam, B. Otter, and M.
Elwenspoek, Microelectronic Engineering 2000, 53, 403.

R R RN R R R R R T AR S R AR R LR

30



