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Fabrication of Tungsten Probe using Electro-Chemical Etching

Chi Hyun In*, Gyu Man Kim**, and Chong Nam Chu***

ABSTRACT

Tungsten probe is the most important part of a probe card, which is widely used for the performance test of
wafer chips. Electro chemical etching becomes an exclusive choice for mass production of the tungsten probes. In
the mass production, not only the shape of the probe but also the shape distribution of machined probes is
important. A new method is proposed for the mass production of the tungsten probes. Tungsten wires are
separated by a distance, and dipped into electrolyte. The dipping rate is controlled to shape the probes. Several
experimental tests are performed to study the machining characteristics. From the test results, machining parameters
including electrical conditions and anode position showed significant influences on the shape, repeatability,

precision and quality of sharp tips.
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Fig. 1 Probe card and probe
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Fig. 2 Principle of electro-chemical etching

HEH, HMte] AZEWE "Haue ohen o
WOs2 &= Astgch :

W+ 60H — VIO3 + 3H20 + 6e

)
N
g
olf
o
2

)



.33 32 AYRTEIA A1sA Az

% RHo v FIolA
3} ol gEn

W+ 2NaOH+ 60H™ — Na, WO, +4H;0+ 6e )
A 3l g8 B8 1 mol & &8 93] 6 mol
2] OH- °o|&°] AR"T H, 239 NF 4=
oA wkgae tlgy Zu}

6Na* +6H,0+6e — 6NaOH+ 3H, )

Aejle] Ex= JFEEA wzgs J3gs o
ABg 7oz Qg Made] Frwsle] g
A E, 8H2d | mol2 A3 &FFE A, 2
mol &) NaOH7} AR5 8 &FdAE 44 3 molo]
AAE I Pg2de wo FHE &4 &9 Xof
A Aot G adle] dxE- 183.84 ©j5L 20C (A
2yl A BE 193 g/ar ©] 9} A1 E-9] 150 um, ©o]
H Zo] 1750 m 7+ ARK74A £35S 2200 pm)
A gAE UIEo g 3, g3l 1 MY NFFLe o
2.86x 107 ci Qrolw, o= s oF 5.52x 10% g
ojth, ol AL E4Z AR AF oF 3x 10° mol
ol &&H}. Had golo] 20 ME FA HF
e A$, 7ME=x ¢tel Al NaOHE  1.2x 107
mol (¢} 4.8x 107 g)o] AREFEY ol 3] AL
Foltt, wetd J7hE F A A TEHgE FA
g 4 AUt

—_

o
gl

2.3 Malf o &e] FQIX}
231 M¥

A 7bgellA T2 an Z,] s A9
Aelojt}, AYPL AC d¥3 DC AYeoe=w vdh
AC M) A= A 7153 AxEe] DC Y
o el Bomz HHe 2oz A/SE 2

@ A% BY WA F amed 29 vhEe A9

113

F ot 74T 1Y 5& F£E5oF EAshe
Aol o] DC Aol vl A@Ho] oA
Aoz &4 ok Deol 9% HEe 24 A7
€5 Y F A3, A FEHAA AF9 LAl
AL o HA WH Aol7} &olsti A o]
HOMEP E}EW Adg 2 dg g udd
W DC ALE& A&t

N,

fl

232 Mol Y
e Ago we WajAg ol suz,
R4 Aol deo] Fasith 2w A
4EMNE 7 de FHAoZE NaOHS 7HE "
HF + HNO; &9fo] Qlvh. zelu, 7}d€ HF +
HNO; &94& ®2de] 34 a7t 7bsst e o
of M "Had g ¥4 Aojst ojdx, 9%
& 29 #Hoz dste Aoz ALEEA ¢
=103
A Re] FEE %
o T3 L
& wk-go] &3}
SE7E AYAA
sted WAl gl

SRERDYEER TR

AAA A s dow
7] ok 7ol FAHA o
e A9t §58 $9=

A7t B7he 3

4
23l
a,
A

OLr

3L
K

233 22 M= A

9% 439 Adzt 39a Aol we U
ALg-%c | g 7}19] 7S z}z}e)
@ solojd] B2t AFE 2AsHA Hokw
29 B I 2E & Aok AN A
HE2 AF7 227 #3Flo] Zzomg, A=
5 2t2}e] Gl stolelstel Ag Aolel
Aol BBz Gad steloiel A
GE egel terdnh wabd, 9ae #Ust
A0E P48 At () A9 A28 97
5 Aol BoutE Fas,

7 A4 oledel HBE A%, T4
Tago4 waad, $A9 12
of #2=d pay FAAA 1T
ol B4 Elol aw AR s

I to

M ARG C A > e [ = VR i
N

.]

r
Ju

NI

ot ™ o

i, to o do *

ogpq-‘“ﬁ
oé-ﬁ'rﬂ,

NN
2

o) B ?—owe CEEER
o 8ol a7 60 d= BE
AAs) WG AFAN B7)E

I sholoj =R e Abursieic,

i)
foh
[
|
)
:1m



@ADL FTEEHA A1 A2z

PMAC Controller
ﬁ DC Source

;

Z-Stage

Mo+

Constant Feed
ungsten Wire

L = Pt-Line

\ NaOH Solutioh

Fig. 3 Schematic diagram of the ECM system
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Fig. 4 Ni-plated tungsten wire: (a) Cross-section;
(b) After etching in HNO,

Table 1 Initial parameters in experiments

Parameters Initial Value
Concentration 10 %
Voltage 10V
Feed 0.0244 mm/sec
Variable
W Sinking Length 2.2 mm
W Sinking Number 3 times
Pt Length 50 mm
Temperature 20°C
Time total 270 sec
Distance between
. S ™ both side
Invariable|  Tungsten Wires
. 120 mm
and Pt Line
Distance between
S mm
Needles

FE:50 % (HNO; : HbO =1 : 1)
Agk: DC 10 V

AlZF: 90 sec

Zol: 4 mm
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Fig. 5 Shape of sharp tips according to the variance
of concentration (X100 SEM): (a) 5%; (b)
10%; (c) 20%; (d) 30%
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Fig. 6 Distribution of sharp tip length according to
the variance of concentration
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Fig. 7 Shape of sharp tip according to the variance
of voltage (X100 SEM): (a) 5V; (b) 10V;
(c) 15V; (d) 30V
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Table 2 Conditions for parabolic shaped sharp tip

Sinking
2.3
Length mm
Range | 5| 0203|0508
Feed (mm)
1
Control | Feed | 010021003005 | 08
(mm/sec)
Total
Machining 270 sec (90 sec X3 times)
Time
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Fig. 12 Parabolic shaped tip
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Fig. 13 Surface finishing of the probe: (a) before
finishing; (b) after finishing
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