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TAS (total analysis system) IR IFE 54
YA ERBEAR . ERAMENBLESEDE
SRANEES, DLIAESHEILE., #H5. 4
B. Bl ek, Motk EMEYEERD T
BRBMEHIER, EEMEEWRE LK TAS
TERER K, A AR MR AN AN, BE
20 B FEMPME KBTI, ATARBIER
REWME RELAME. 1990 F, LK Ciba -
Geigy AR E— R E T 24 (miniaturized
total analysis system, p— TAS) K&, B TAS
BAREEBMUBEAREGE R, HEWRESLES
i & MBI MERL, RAREMES LR
ZERYREBREHENSTRED, TAMTER
EHN” MAL” M7 KEA, BTHARAD, #H#
mARD. RE. RIBER, %, £9. B
7y, FERMEFEEGI R EZHXE, p-TAS H
MFEFIE R (microarray chips) BV & Ui A9 A4 405
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RHD TR ASHIFE. £, ENETELR
HESL, BEEZE5H. B NEL3 i
FEMOVTEYE RER, DIEHLREIN T AR A
£, UMEEMNEASEHWRFE, BYTIIMEaTR
SGRER, HMTHEARELTEEMAES= LI
B2, EMEBMEHRIKEH (integrated capillary
electrophoresis chip, ICE) 2FMi#E - TAB iR
ML RS (micro electro mechanical systems,
MEMS) WERREmHANHEBE I rHEAR, EI7ERE.
BeEE . BREEA EZIME 10~100 pm BRI E
WMEE, AAEAESERKSE, FEAEHRK
(capillary electrophoresis, CE) B2 BAE—HJL
FHEXNER EER. 5E%HM CEMERER
WFHIBAIIEE, FTLUEME M EEE, ATAE
ERMOEEE (RSP EEATRE 10~ 100
f&); HERARED (ROHBRTHRHILEFH, £CE
#1/10°~1/10*); RESTAERMBREMMEIT
KR ZRST RN BHERSE, AT LELRRA,
FEZHA—FI T UERMED I TROZLBEAR, £
BRI S A B EZ I, ICE E 44 DNA
Wi, BEE. BEEEST S ERE T R
B3-Sl BR, A —FAET ERANER S
FE, WMIFEkusREREEITFEREHIETZ
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Fig.1 Classification of microanalysis

system and microfludic chips
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B RO R B B IR AT, X4
PR T T, FEZE. a. AYHA
HEBRAL S —— T AR, MR RRER ST
A YIRS, R XA R

IR EL. b, BOARLEHE—-B kS, mE
FEHGEFEER, BESRBEEEHSYHEHR
RN, FTLARTRIN R REAZ R EERA RIFH
B, o ER BN THEE—RKHBEAEF=LL
MR AR - TASHEBRRZ—, HEAESRRK
PNt BB R 4R B L A B B LA T AT IR, d.
2R ——E N B R ER M ER, MBRAE
WFHIEEIERE, 7 AMEE S BRI BB R
RE B R T HEH RS, EHA%KR. BE
TR R EE R EERRE, FHH. AX.,
AU (PMMA), BEMERE (RZPER#
& ke, Polydimethylsiloxane, PDMS) %, & H &
BR . BVET . MM, EEZEMELHERH
fbkrkl, BEBMER, AXEHENBEAMAE
BEICHELF, XWEIRBBUN, AEEBERTOL, E
T, BEBELH (>1000 C), BHTH
M. BHA—ERREMRIFRBEERE, &)X
P BEEMBEBEOERT, BRAMMAREZH—
AR, (B0 THetERZE, X AVBEENRE
o &1 R—E¥EHAEHEEERMB T,

x1 HEY4SHEILE
Table 1 Comparison between performance of some materials
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aE 3 —fi B — 33 - b3 =1 7
53] —fi% —fi B i3 7 5 BH TRk
Wk 33 1% 33 BiF —f& — BE PN
% —fi BH i3 BiF —fi A =1 N
R M i 81 i — 2 x

ERERRRE PMMA fERAEMEEE, R
A RFWEGHRE, WiEmmBEgURETEEE,
HAESBAE, 5HFEEREELHMESH, MaER
T — AN 75 B4 1 B AN 75 2 B 1 W B RE G B 2K
ARESHRMME, BNEREMEERSBEE,
HEBRE, MRELK, RkMig, R, &
MRAHER MBI F LA MM, WSS TR
PDMS fE b8, WAMBEER., LEHEEF. &
SHRA . HEEFEARERS, BASETEN
Ja, FEZE T AR SLHM 5 PDMS g4, FFF
HBTMER, ERNA— s,
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Fig.2 Classification of chip fabrication technique
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BN TRT>100 pm, REEE RIS pmo. H
FEMRESRFITLUNTEME, FHERENE
M—BEFREESE , TUREBRKMEEEA,
TN RIS, LR RS
BEH. BRERMELREEEE LR, xt—2
7% ) ] B A0 B B S LSS TR Mo T 244 H
p—EDM (s kKA T) "TRAIN T=4/ 4R M
B, BEBITL, 1530 TR B 00 B BEHLRE,
EmTHRMaRE,
2.2 HBHHE (Electroforming)

HEERERA A HEE, ¥k, ERE
BEREDINZBRSREL, B2BY. &5, #
F B 2 AREIRBEE R B IR 7 R B
£REZ, —MERBILTHKRZILKE, REH®H
BRI ARESRE LR —CRENESREH, B
BRENZIE, FTEREW, EASHIER, —
BT AEBIL TR EENREH, FERT
<1 pm. ZKEMFE R FEEES, B P E
ATRES B ARN S1d Ko
2.3 LIGA Fn# LIGA #iA

LIGA T4 AR$ X HEL0% . BERE .
HE3INER, BASERARE X HLRHEZ,
BEEEZIE N PMMA, BREEJLEHXES.
BE, 2K EEE SHEE Ch X STERBER
L) EREMRNFEILEE, Bad
BE—VR—EBEIBBBEF BER. ZHAR
Fin Lo BT A Z bR A s & 07 m BRI, 7T
LAIVESRFEHE > 100 MOBGETE, RIS Tk
%, HEARENEEE. VITEMESEE, 2
—MBARLRMM TEAR. EREZL X S8 5 R
=K, HEEHELAES, BHEXHENMT
FERAFREN TS, B, AEILEZARE
2 X ST 20T & & i M A0 M #E LIGA £ R,
KRR T B4, LIGA % LAGA HiAR LR
%2
2.4 FERMBERMBA

EHEREBEM T ZHTEMBEZImEAR
= BRTEAMERM TR (EEMITHEEA).
ZFERENRFBAEBAFE _ARENER L
it T ZIFB L B 3 TR A — & TRk
g4, BEZIMEFERESTERHIEFZER
B, SFATHE. 33, ARETHEAESFEmA
R, BTZMEREERBHERFRE L, FE

F2 LIGA #ft LAGA BARLLE
Table 2 Comparison between LIGA and like — LIGA

Py LIGA iR % LIGA iR

HIR [R5 Xt 38 5 (350~ 450 nm).
PAE AR X 5 -

IR SRR PR SE HEAR

b1 HRARPERSRAIE %A SU-8 kK

gy 0 ®E pmn, #3% 50 pm
500pm

BEBEE  JLt pm B 1 000pm JUpm BJLE pm

AR 8K L]

EFERAE BB 81K, LIGA # 1/100

B/ARS Tk pm
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mIME  BH.ER.EES e .eR . RS

HZIMBE, BENBENEEE®E., B TFERAN
MR R m R, LU o R S B B L
gt ATHRIIEMIRTELEW, HTRARMNETF
Zi (reaction ion etching, RIE). & M & T %
i (deep reaction ion etching, DRIE) #1% & Tk
ZIh (plasma etching), ¥k LA B F R %M
(ion beam etching, IBE) My#E!1, BT 3 # 2L
ERMN A ENTFEZMTE, Z2mSESFER
BHEGMERTEAESFE &, ¥EFEPEH
B RAEEER, FIATSHAIMEARZER
2R N, KBIZIMA B, T FRZIMmE—F
YiBE R, T2 AT LAERAS R A TR 5T LU Fn iU BE BE
BEMEH, EmTREHERE, nT8RME, R4k
B:ZIME . SRR EEA LB ILE 3,

3 MG hRET E

St R MEERRIRE, BE&mliuidt
A%, Tz, Bz LIGA EERENERE
MTEKABTNE, TEFENMRA -LHHEMT
Fko
3.1 Bk

WOLHOn TH AR ZF SOty BAH B AE A
JREEFATIN A, Rl APRIE: LIAPELERIIE
AEMBEOEBE M (laser ablation) F1LAAFBHER IO
A ERBOLHMEE, BOtRMEEATHEAE
SRBFEES, BIENERYEM TR, DE
B2 R T EBR T, AR
Y BB EEE . I FRE AR EEE,
BEEAT BN ARBIR, RADEREHREAE
—EEREEN SR AR, ZETRRIHER
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Table 3 Fabrication technique of mold

BAR ERREE — B/MHERSY BE FEH REH i ®A At
LN T — —fi% B X B K -1 — i
RN % —fi% 32 ® RK N Bk & WA
T BRE REF % RX X 1 B8 BHA
LR N L BRI R % RX BN Bk B — i
Bote b B & RE ¥ ® N X Bk [ i
LIGA KR 1REF R% RX gk BE C R
n— EDM *= — i % /N X K =] i

FTEMBEN TRMEEL, hTREZEHRD
BRI R A, BN TFERRASEERENE
WOLREEI TA R R I BOLMURB R . X R
BARECLWBRIEINE, MEIESH RIS
Bl AR BIME ST T B W E A TAE
Bo A, BMBEEDNZEERTE, AFEER
TR KBRS
3.2 #¥3% (injection molding; casting)[®!!]
FERATMITERSE R . kR ARESIE
—Hftk, DIGRARSIERAR (FAAE), BRiE(RRS
BEWES TR, RIEEEMERTRWER L
HRCEE MM, BEEREER. ZEARRXE
RAER 5E 5T HRHERE, NARIEENZ EFR
BEAMR. BEALMRIEREER 228 BEABREY
MBEFERRUREY ., ATEWERE . FEMIE.
REzIR%, B S5EANRE, BIEBHE, 5&
AR . BRBCFFIEREE, B eEREER
M EfL. ZEAT RS RBR T L BERR N 1/, HF
ER SRR SR,
3.3 [EEP (Imprinting or Hot Embossing)!6: 8:12]
FEEPRRTEHIGF MR, FEREREGYER
ERAVIRSTERN T EEER BT EB R
bo mukifEiB, R, BBREBERKEEL (>10:
1) WiEE, ESBRNERBLERS, HTFXK
fEAE, HMER: BRELK, SENBAERR
MABAK; MISEREE. RES. BEE, &R
MAK; Bl KES. et EH 0 5R R 5
No FAMYEIBRBIE, B FAREESE AR
[ & A] RETE BITE B 5% A Ak R K iR 25
3.4 AP (soft lithography) 1314
BRZNBAR R R FEH AR Whitesides $1FHY
R/NHIEERBEE, UBHREZFE (self-
assembled monolayers, SAMs ). ## ## El =
(elastomeric stamp) Il & B B (molding of

organic polymers) A NZERKIBAM THEAR, H
BOREEHEB TG —EMEEENRE, Kok
HkT 430 E 4 M % % (micromolding in
capillaries, MIMIC ), # # #% & % ¥
(microtransfer molding, pTM) 4§ & il 85 8 ¥
(replica molding) .
3.5 BT (powder-blasting)
FEMTIE R ERBURPB, FBRCH T
MITHEE X EEE, AERMB/N (09 pm) ¥
TR TRESHHNTK, SEHnises
FHIPURAE M €, SEIWE AR H K™,
XA T BE R ETE B M BB WA A
B, REERRARERRENXE,
3.6 WHHERAR (ERHER) _
Witk 2B AW T VSLI TE, EAT MEMS
MG BOIAE, A HAE BT SU-8 &
HIFIF. SU -8 B2 h IBM #E B —Fp k2% 3% 18
R MR ZI B, 7E MEMS, MOEMS il & #1752
B P A R FE O T R B 7 T A R B0
HEXFHEEEF LRB—E SU-8 IR, &4t
BOCEIESMEE, EEETRMEEEME, R
EHRBE R SU-8 &, BtER)E LR E
IR, MR SU -8 AmMMH AT E, H
BARXER SU-8 b, HEMKEAMEIEKH
WERR S, BARENER ERB. 75, HTFEE
Rop/h, BEmsEaESBK, EZRMIN
BEHAER ‘

4 Z5E2

BT REY R AR LEHRELBEHT
RESETT T AT R AT A BB, BANELERMY .
THRME . AMTAESSEN AL, TEEN
BHE RIS R SIS R BRI E R

B2 b THRAELRIIRRELL, EiEK



94 FETIERE

Fok

R T8RS, £-SBAS LA 3L,
At B A2 ZBIRH. THRZIMET EAsR
/., DRIE WZIMBHEEATIA 200 pm, {HIREHREH
B, IMTEER, EE=ZIRG, ENRER
F# PMMA 46 EAERBOEE, B kR,
STHEAR, AREUEIRMERL, —5%K
WA A TR MEREBETRBERENER
b, HEREHE, TULSHANE™, B—F
BAREMHIERR,

BEE TR ARMBER, R T WHE—EReH ot
RIESR, FERSTE/N JIMOKEREZE/D).
B E K R ROEE R ESZ A AN ER. T
—BHRR. BEANEHRME (M%) KRs
Bt B HIE S R AR AR R 1,
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Development of Microfabrication Techniques for Production of Analysis Chip
Wei Shoushui!, Zhang Yulin', Cui Dafu?

(1. School of Control Sci. and Eng., Shandong Univ., Jinan

250061, China;

2. StateKey Laboratory of Transducer Technology, Institute of Electronic,
Chinese Academy of Science , Beijing 100080, China)

[Abstract] Fabrication of micro-channels is a key technique for production of analysis chip. The principles of

selecting material, the fabrication of mold used in molding replication and every directly fabricating methods

were compared and discussed. Some available methods of microfabrication for production of analysis chip were

proposed.
[Key words]

analysis chip; microfabrication; g — TAS
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