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Fabrication of Probe Beam by Using Joule Heating and Fusing

Pyo-Hwan Hong?, Dae-Young Kong?, Dong-In Leet2, Bonghwan Kim3, Chan-Seob Cho#+, and Jong-Hyun Leet

Abstract

In this paper, we developed a beam of MEMS probe card using a BeCu sheet. Silicon wafer thickness of 400 .m was fabricated by
using deep reactive ion etching (RIE) process. After forming through silicon via (TSV), the silicon wafer was bonded with BeCu sheet by
soldering process. We made BeCu beam stress-free owing to removing internal stress by using joule heating. BeCu beam was fused by
using joule heating caused by high current. The fabricated BeCu beam measured length of 1.75 mm and width of 0.44 mm, and thickness
of 15 um. We measured fusing current as a function of the cutting planes. Maximum current was 5.98 A at cutting plane of 150 zm2. The
proposed low-cost and simple fabrication process is applicable for producing MEMS probe beam.
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2 =4 Z2H § Ao AEe AE= BeCu B
(C17200 1/2HT, Brush Wellman)olct, Bf#e] F7& 15 ymo]
L, 600 ° FolA 2417 dA e & WY & 7h3 (cold -work
hardening)& &3t¢] 3=t A7| e wr}h vhe- a1, A4
o Y Asto| Lt EAS Hol, WEES Wte| A ©
A, AE7 & AAE 7 I U, ol A o Qlete] =2
Hodo] A2 de] AR-E AL 9t} Table 12 BeCu ¥19] &4
& YERITH6].

Table 1. Material properties of BeCu sheet

Properties  Values Properties Values
Composition CuggBe; sCoy, Hardness(DPH) 373-435
Density(9  H8.36g/cm3  Resistivity ~ 78.18 x 109
£om
Young's 13.5kg/mm2  Specific 0.38J/g°C
modulus(E) heatcapacity(c)
Yield 112-138 Melting tem-  1080°C
strength kg/mm2 perature(T,,)
Tensile 130-152 Electrical con- 59.6 x 106
strength kg/mm2 ductivity(e)  S/m
Heatof 130W - s/lg  Thermal con- 401W/m°C
fusion*(H;) ductivity*(k)

*= Culcopper)?] 48 Hetdc},
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H d18 AR H(scanning electron microscope) & ©&
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Fig.1. Process flow of probe beam; (a) BeCu beam, (b) Through
silicon via process, (c) Bonding BeCu beam with silicon, (d)
Stress free process, (€) Fusing of BeCu beam.
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Fig. 4. Changes in diameter of fuse's cross-section under applied

current to fuse.
(b)
Fig. 3. Optical images of etched BeCu beam(a) and fabricated (-a—200mA
probe beam(b). 035 ;
080 .
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Fig. 6. Fusing current and resistance under diameter of cutting
plate.
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R : resistance, ¢, electrical conductivity,
a : temperature coefficient,
T, : reference temperature, p : resistivity,
1: length, A : cross-section,
Iz fusing current, T;: fusing time,
H,: melting heat, 7, : melting point,

k : thermal conductivity
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Fig. 7. Changes of fusing current under cross-sections.
Aol Z7} ol Wt =X o) B2 & W77 S7HeoF 854

S 8ol & 4= itk Fig, 8& thd o] 150 xm?9! BeCu B}
of AR5 WA O Q7tste] A7t upet WEtslke AR
L

SN | L < A el

= 150um’

" __-‘

ﬂ -

T T L) T

0.0 05 10 ) 1.'5 ) 20 ) 25 ) 30
Time (Sec)

Fig. 8. Changes of fusing current under cross-sections.
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Fig. 10. Signal path resistance measurement results.
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