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Fabrication process of nickel structures for a electrostatic micro refay

J. H. Lee, K. H. Park, Y. |. Lee, B. Y. Choi, J. Y. Lee, S. S. Choi, H. J. You
ETRI, Semiconductor Division

Abstracts - Nickel micro-structures are fabricated
by electroless better

uniformity. Positive resist AZ4562 of 7 um thickness

plating which  shows
is patterned with minimum width of 2 um on poly-
silicon as for sacrificial layer. The growth rate of
Ni electroless plating is 10um/h both for the seed
layer of Pt and TiW. TiW is found to be more
practical than Pt, since it is very difficult to

remove Pt with negligible damage to Ni structures.
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Ni plating 3 tm

PR pattsrning 7.5um
seed laysr (Al,PY,TiW)
poiy-Si LPCVD 3um
thermat oxide 0.8um
151 substrate

PR strip
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Fig. 1 Process sequences for the fabrication of
Ni structures
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2-2. RHI=30 YetHol I

o EXI2d

MEE PA(Photo Resist)2 pHJt 8.5014101 SAH0IA
SATOR B JE0IMS SXBHES 2F pHIt 191 &
SIXI{UF-78 : HpSO4 : HaPO4 : Ha0 = 10 : 15 : 5 : 70)
& ARSIUCH

o Il MA

2 AHNAM AIRE AIP2 PRZE HEIOl EATIN &
01 PRO] £AITIXI YR 0| BRSG M3IAUCH

o BABER

B2g OIR8 XM =S3YA2 YEFoZ JiEy
o F=t2{{adhesion) 2XIJt UAS = UL, Al, P,
TiW S92 seed layer® ST 3T =3dhk= L
£ 0IR3I% HE=g SaN@ & AT

E MMM AIRE A3ZF2, PO TiW JIE
AR, Cu JIE0) (HE HABIRBAS S SIMAIA AR
SIRACEH Al JIEtel $A3H= O XIE8AF AISIIU
O OISl pH= 11 HTOICH

o SUM NI &2

C3RU2 S UemuraAle] NIMUDEN SXOIDH, =22
& 85~900C2 pHe 4.622 QFSIUCH WM =3
o =2g2 257 00 met HXCh= 540 !
o, B 4HiME 28 85T T2 |XIGRACH

o Seed layer RIH=2H

Seed layer2A4 AIBEB &R patterning22 ®2l%
Ol0F & IZHE HIEE S8 AFED AN =2F0
&= BICAl RIHSHOE Bt EBt Niol IEHMZEM 20!
71 I3HME=  OreHel poly-Si0l B|MZ(sacrificial
layer)22 M A2tTI0{0F SIS 2, seed layerJt 21K M
J{EioloF B8 o & UL
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B 1 JIBE20) U2 Ni S =348 XA
Tabie t Experimental condition of Ni electroless
plating for various seed layer

ss| Jm | exE® |wusEs|emsea
1 Pt 3min 2min 85°C,15min
2 Pt - 3min -
3 TiW 3min 2min 85°C,15min
4 TiW 3min 2min -
5 Al Smin imin -
[} poly-Si HF 5% 3min 90°C, 15min
7 poly-Si - 4min 85°C, 15min

B MBOIM A 2t ABOI CHE AHEAS H 1
2 ZCH O3 200 2O PR THEION CHRt Ni S22 BM
22O SXITH/VLSBE/STHC2 NS @
S SUB AIBOIAS MBS 2 ABS T30l
S RN 2YBINOLI Y EOIS HEM UEKLC
Ol 4KIE 0124 (deionized water)2 BIKI UUAS
WO OHLIZH, SI8US filtering BHKI ROF ABOI
TGO ELEO0 SATIO I W ¥ S20|
20 Y0l ST BBQ! HO2 A&HC. WRAM
B 40IM R 2 QU= HIQH 01 PUIL TIWON BISK &2
0l 2YBHD TGN 2 A HOILL, Pt AIBE TiW
HO OIX DIV LI20 80 oft yyoss
siMg & AL

Seed layerJt AI2! ZR0i= WABIS AR AZ-401 X4

3
o pHIE 112 EXCIACE. 0471M AKBE PR(Hoechst

A74562)0] AHRZ 2 pH 8.5 OI3IQICH, NSl &
MOIME PROI Al RASIROUOI ACIXI R3t) 24ES
o1y £+ AACL

SUKMTI0IA= P1O} TIWQIOI MBI, PO
Mol =22 18 5ol 2ot Bt A0l 10um/h2 &H
CIUCH O182l Pt HHE dAAA22E= WIHsSI0
242 SAMAZ AT ERSLE NI YAl A25E=
SHNE SOIBIAUCL. MM TiWE 22 E= &4
A2t 88 MHsle 2FE NS00 & 2010, &
T2 Tiwel SAlA2IQRE HF £ H0,9 AIRO0] JI
S8 o2 MATL F2 JBFQ 8010l R7EL

4. B N BIAY

Poly-Si, Al, Pt, TiW JIEtS0IA Ptol TIWSHOl 28
HS200 MREIACE. SEM BMZD (KRS MBOIAM
meio %ol ztotzol M2t &3¢ B0IE R8BI & +
AACE. OIE BHABI| MM SRt &t 2
8 XXl 4D, surface reaction controiTlcR Bl
Of &2 oDIBCt MM =2HEJF BOKIL2A: &
2B O W20 Me2 370 L UK G 3

CHXUE MY WU AT sOEDL

£t SSHES0 HAE2 Olfs JIEO0!I MRS S0t
M J1EQiol particle0] SO 8T I W22
ZE&CI0H, Ol S22EE clean roomfilA £88I1 &
Al S2RAU2 OIMAIR 22 SuE &+ AR A0ICH

g AFF= YESBUVO ATKIA0 At AUS
BELICH
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Fig. 2 Poly-Si surface after activation process
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Fig. 3 TiW surface after activation process
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02 4 R T2E Niol HO (Pt seed fayer)
Fig. 4 Etectroless plated Ni surface (Pt seed layer)

¥

961329 28KV x3.5a¢’

02 5 LE T2E Niol Stot (Pt seedlayer)
Fig. & Sectional view of electroless piated Ni
structures (Pt seed layer)
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