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Synthesis of Aligned Te Nanoribbons by Lithographically Patterned Nanowire Electrodeposition
Technique

» A& A%, Nosang V. Myung®
YA 7| eY 7] 2 AA)-§FEE(E-mail:hsjung@kicet.re.kr), "University of California, Riverside, Chemical &
Environmental Engineering

s ufo] 32 Y Au AFALolo] AEkel® Tellurium (Te) Y=g B Eo] =3 mofyt BH%‘HOP A1S 71RA 3 FAaY
# e A& 52 (Lithographically patterned nanowier electrodepositon, LPNE) Wl ol o)a] 421%] Si wafer v x] 2 3+ F
FAAE Te x| 5 AlgvEY Zol&E 7MX 3, I FAY & YA X—}"* o= /\}%El“ Si waferlol &=t
io] FA dalF2 Azl g3 GA AA=E = ATk 3 ym Z_W—:"% Zt= Au A= Abolddl dEel® 4 ~100nm
=P EEL dalF3be] o) 1 o) XﬂoiEl 3, 24 o2 £& 2t S3E S Te Y=g EEY IV H
Bt Yl £ sl mE A F %"é (HA 3, FET ol#% % FET Jl8]o] s%)°] HI7HEHAT.

Ao i, 3@ &L P
*»—Jz.ﬂéi
e P 4
o?rl-i

o

I
s

Az el dslel et AT, 1 Hold AT BPaln AolH 27 % wre
ol &3 HRol £A% FEeI9e) FHH AN UeFEA] A 1 #A7
St} o] ol ol &8 LPNE e dAdd 9 2
7] glsh S EdAl gPe s deid At Ed H2 pad ¥ gAY

AA2A B A7) HHAA ] 2A2A 1 A7} B d7He] A1 ek,

Ju)E 2 I UerRAs B NERA, @48 A28 54 2 nPdEe 2o
Z

e LAY

oX, Y. ot o2 of\

N
o
u)
2

o 1o
VHEW&

o
U

Bt o 24 o g+

&

H AFoME didd Te Yy BS 4317 938te] LPNE S o] &3t Fig. 1 d2a#y9e As=2
o] §¢5o] AlRE+E= LPNEYH S Ho&Eth WA oF 100nm FA19 SiO, & ztE Si wafer9ol] 100nm F7A¢ Ni =&
e-beamoll ]3] F&gth. FZE NI & fo st Te x| &o wjdx Aol7} "41}%% ntaAE o] &% AP
zEZa2IO5%T Ao oI HHs FAT nfaa Tl o) ©EAZ Y =EH W2 wet etch1ng0ﬂ & A
A= a1, over-etching 34< 53}o] photoresist o}#] trenchE A sHA Ht} o] 2 A *351 trench ¢Fe] =53 Ni 9=
HTeO," o] o] Z3t" AHajdorx Ha|Z=2S o 2R Aojd dimensionS zt= d#teld Te Y] Ho] Si wafer HiX]
2 A"} Fig. 2& Si wafer 9ol slE® Yig]E o] SEM o|n| RS HoZFr}

£
d

(2) (b) (©)

Fig. 1. Schematic diagram; Thermal oxidation of Si wafer to SiO; / e-beam evaporated Ni / spin-coated PR (a), PR
pattern (b), chemical etch of exposed Ni layer (c), electrochemical etch to create the undercut trench (d), electrodeposit
of Te nanoribbons on the exposed Ni (e), removal of PR and Ni (f), e-beam deposit of Cr/Au electrodes (g)

- 104 -



(b)

Fig. 1. a gas sensor device consisting of 16 channels with single Te nanoribbons in wafer batch (a) and the single Te
nanoribbon aligned between Au/Cr electrodes (the magnified image of red line in (a)) (b)
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