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Abstract: Electronic devices are getting smaller due to integration of electronic chip, and heat generated
in electronic devices can cause loss of performance and/or reliability of the devices. In this research, metals
such as gold, nickel and copper are plated onto a porous membrane by electroless plating method to make
an efficient micro-heatsinks. Electroless plating includes sensitization and activation steps in pre-treatment
steps. A polycarbonate(PC) membrane was sensitizied, activated and deposited in each metal solution for
plating. Among manufactured microfibrils, heat transfer and radiation properties of Ni-microfibril with
high surface area were more effective than those of Au™ and Cu-microfibril.
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Fig. 1. Schematic of electroless metal plating process
(Me*:Cu or Ni).

Table 1. Bath composition and concentration for electroless plating of metals

Au Bath

Ni Bath

Cu Bath

7.9 % 10°M Na;Au(SOs),
0.127M Na;SO;
0.625M HCHO(37%)

0.114M NiSO, -
0.114M NaHPO, - H,0
0.61M CH;COONa

0.028M CuSO, + 5H,0
0.088M C4H,;NaOy * 4H,0
0.IM NaOH
0.1M HCHO

6H,O

ulolZ2RA 2 W71 TF A A 117 A2E (2004)
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Fig. 2. Schematic diagram for measurement of heat
transfer characteristics of micro-heatsink.
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Fig. 3. Schematic illustrations for growth of micrometal

fibrils through a pore of the membrane; (a) Au, (b)
Ni, (c) Ni/Cu, (d) Au/Cu.
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Fig. 4. SEM Image of microtubule with an outer diameter of 5 pm. (a) Au, (b) Ni, (c) NV/Cuy, (d) Au/Cu.
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Fig. 5. Different heat transfer characteristics of micro-
fibrils and Cu-plate(1.36W).
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Fig. 6. Different heat transfer characteristics with the heat
of heatsink and Cu-plate (Dia.5 um).

=2 Jpgstgon e o
oazsEYRY GAY B4 sl AER
k.

F7 ol E BB e FHs) £ A
92 s, B EFL /)T 248 A9
A vela 23 go) §4 o0, 2As) 1A
=36 Yol 7120 98 AU WL §

HE Uehli

HEH A 715l A7 FL3 o] 3
Alzio) vt vA AL 43 ste] WzhAs
AR BEA] 02 AAAT R i 8] el 2loiA A
Zd vlolA2IEd e Jut peldug Hojd
e 35S et 2 vlolazn e gy |
A volAagv B W g8 yehd AMHY
SENFY HE AgL 250 ddxdguvE
S| EA AL A oJate] A FFE TeTh

adeg 2 ZFHFA 713 2718 YR
FEe) - ol EE &gol Frigtd vt
oA R S| EAZL] Aj7e] 7hs st

Io ly

1L o@R= 370 53 2003-0083155

2. E. J. Hahm, W. L. Son, J-M. Hong, “‘Fabrication of Micro-
Heatsink Using Nanotemplate”, J. Microelectronics &
Packaging Soc. 10(1), pp. 7-11(2003).

3.H. H. Hsu, K. H. Lin, S. J. Lin and J. W. Yeh,
“Electroless Copper Deposition for Ultralarge-scale
Integration”, J. Electrochem. Soc., 148(1), C47-C53

Microelectronics & Packaging Society Vol. 11, No. 2 (2004)



16 AEA - &9Y - FF3] - FAN

(2001). 5.7J. C. Hulteen and C. R. Martin, “A General Template-

4.]. E Rohan, G. ORiordan and J. Boardman, “Selective based Method for the Preparation of Nanomaterials”,
Electroless Nickel Deposition on Copper as a Final Bar- J. Mater. Chem., 7(7), pp. 1075-1087(1997).
rier/Bonding Layer Material for Microelectronics 6.L. Xu and J. Liu, “Copper Thin Coating Deposition
Applications”, Appl. Surf. Sci., 185(3/4), pp. 289-297 on Natural Pollen Particles”, Appl. Surf. Sci., 183(1/
(2002). 2), pp. 58-61(2001).

vlojaz Azl 2 71483 R Al11E A235 (2004)



