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Fabrication of ultra-sharp tungsten tip using electro-chemical etching system

H. J. Oh", D. Y. Chang’, S. O. Kang™

lr Abstract }

To obtain the ultra-sharp tungsten tip, an analog to digital converter circuit aided by a personal computer has been setup.
At the moment the lower part of the needle drops off during the etching process, a maximum current change across the
reference resistor is detected by the PC interface card and the applied voltage is then cut off within a few mlliseconds.

Our experiment has been able to fabricate an ultra-sharp tungsten tip ~200 A radius with a higher reproduction rate and

reliability than the conventional method.
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Fig. 1. Schematic of the etching circuit

29 12 AHAS o183 P2 oy 33 )
ol 2golAl part 12 AF e 37 4 2 7

et HY Ao PHe vehim gtk ADCOR
ADCI 5 A& lyaeld sk 712 #F 100 ©
AR 24etel FEH YAste FHE )
2313 Foio} Y8 AR 71202 DACO
2 oo THITO] WY ASHOE SAste 3
49 33 AR 2L AYBY 2700 YA
el 35 $AHE3 el 3ol
Joll A ARES Adstol Wak Hte $o
1 29 R o] WolA U (dropofl) o) 714 B2

2 g ot
s e
rlr

=2 2 gk ol 2
fu
X

A5 37 B71A = o] ff 2330l DACI HE&
Soto] Y 2 AHUAE AP er &9 HUYL 0 VIt
At} o] o) FFE oA FEo] vhet MY Ak A94A7} F
257|743 oF | ms o|3ke] Alzko] ARgch Part 24
H718eHA o] Wk o] AHgEE oY 4719t 53 9 We
.&ouoﬂ EJ/\E] /gjo] cbq ol\— _11_¢2 1,}5}14{ }!o]\:} o 1
Lo 788 ALEgon A4 | mm ol A4 10 mm.J
g g W gleh 28 A3 A 2o 3 mm
Zo|2 +&HA W72 & st oA A7l At ¢
3 7tekn FelMel $3& vteiA =R o Hol Az

o

Tungsien Wire Power Off
I |
mm i Eledroty(e
1 4

Fig. 2. Etching process of drop-off
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Fig. 3. FIB image of etched tungsten tip

23 32 1B o PR olgstel AR HA
° vk M9 Holey oy Auolth (b B B
A

¢

A
& RH7(tip radius)& oF 200 A oJatE &+ U

4. d 2

71348 oY EE ol§stel 25 W 200 A o)gt
o] g2l zvl4 vhg ASE AFeIth oY 12 dx
o Felut AR A glol ¥ We ojF2Z(one step
procedure) ZTHE & + Y WS ARG oY &
e FRE Z2ado] oste] oA A] Mssle AR ¥
ZA43lo] A& £9] HAdo] ojA U7hz(drop-off)
&7l At TS FYsl g o Fo] dojubx] ofal vt
£ 8] P2 BEE FASES 2 % SA
NaOH9} KOHE ARg3ler 7tsle A% A2 2V ~
9 Vich oA goo] s=vt ST B A L
o] gohaE L= Bepgon oY=7] At F&
Hg) s T BE7R]0) Ag(taper length): © Zot A=
A%E Bk A9 A o &2 WS 71E0E 4 0.2
m/s Ae F 5 SUodch E5 AYY) A ofe} e oY

- 451 -



ol A@Ae] uf$- £2 4 ZUE vehiliglde As ¢
& At

71

fo

2 A7 AYRYR AR <ol ofg
BerlEg Bl A B9 A7ule Aelu} 4o
vk

128

b

(1) A. J. Melmed, 1991, Journal of Vacuum Science of
Technology. B. 9, 601

(2) J. L. Vosson and V. Kem, 1978, Thin Film
Process, Academic New York

(3) M. G. Burke, D. D. Sieloff, S. S. Brenner, 1986,
Journal of Physics(France) 47, 459

(4) E. W. Muller, 1937, Z. Physics 106, 132

- 452 -



