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Abstract: We investigated interconnection processes using Cu vias for MEMS sensor packages. Ag
paste layer was formed on a glass substrate and used as a seed layer for electrodeposition of Cu vias
after bonding a Si substrate with through-via holes. With applying electrodeposition current densities of
20mA/cm’and 30mA/cm? at direct current mode to the Ag paste seed-layer, Cu vias of 200 ym diameter
and 350 pm depth were formed successfully without electrodeposition defects. Interconnection processes
for MEMS sensor packages could be accomplished with Ti/Cu/Ti line formation, Au pad electrodeposition,
Sn solder electrodeposition and reflow process on the Si substrate where Cu vias were formed by Cu

electrodeposition into through-via holes.

Keywords: MEMS, Cu via, electrodeposition, interconnection, current density

LM B A7&2M Ad 208 S¢F 2o b
k) MEMS 7]1<9] Z3 o i-t— Elast
FE71sS o] &3l A3z} wo g sz °J]op1 A 23 &

ki
2
)
X
N

*Corresponding author
E-mail: ohts@hongik.ac kr

63

t\'l-
AYE GRE EE OIS 1S5S YA At Psan, € 3 A sl e T
0MEMS 7162 A% ¥/H1E Bole 8l & 942 + 9ol WAt w87 st



64 SRERETE R

= Rolt}. X F7HA] MEMS &4 BlE T3

=, YIAZHE I =, AN, 7HEE AlA,
F 29, B AN, FATE BE ol =2 4
SHRoH, G5 AL FF-F, AFAEL AEF
Al vtel 2, 98, 714, dEHEJARE, 87, A
Z2AA T FHSE S8 Fobol F8-317] A%
AT o] EEE] o] Fofx 3L Qi

MEMS &Abel|A #7140l &8 5= 717 o] &
Zb 744 9] 70% ©1738 &A1 8H7] wEoll, MEMS
AES AAEE 4717 fsire 713 7]
&9 Ry g5F ok vt A 7|2 oe &
g MEMS &bl A= 714 F2E9 A0 +
TS FHH 7AR &4 R o2 REH
A FERES B33 Y5 714 o] a7d
o]¢} EHEo] MEMS &7t9] A3 Y&E-8 93
PE-d T2 Yo 771 H7A dE S
3} interconnection®] Q-TFHT} MEMS 2219
interconnection FJWH FolA cap HolHY
MEMS $lo]¥o] 2 o2 ug H|olg A5l
interconnection 3= W2 A 7|43% AEA= 7}
o 714 WA 9] 4t 7hsEitke Aol A
T} 1)

ol A 74 MEMS H7|A & F2 75 7|ATZ
E3 3271 549 719 ol HHAAC=E $X)3HH
cap dlol¥ & @3] o5 UE Qo= A}
|50} gt} 22y o]¢t o] MEMS AlA ¢} IC
e HHAdez 231 Wi g g WA FREE
F43}, RFID, USN 53 22 Al &4 £33t}
7158k SHAI7Y Yt o) 9) e AL 3§
ZA3t7] 930, IC F<S FA S cap HoIHE vlo}
interconnection ©]-&3fe] MEMS AlA ¢ o] 7 o))
283t AR A A7 A & A7 87
H3 kP o]} -2 Azl MEMS A% 7]
Ae 271 2 FA A et v Eo] A7)
A e 3, BE geuAY A% 75y F
7t 2 IR A3t 5o J8 FHES AYL A
=R0)

2 AFdA = MEMS F A3t 7|ede] 71z
ATFE2A Cu Ho}E ©]§3 MEMS AlA] ¢ =€)
3 7)A] & interconnection &S AT ATE 0] &
#1380 Si ¢l el 3 ol Deep RIE(Reactive Ion Etching)
£ |83 Hlo} hole B34, BEF 4 o} &l
i3t Cu Hlo} A7 =3 F4, metallization line &

vlo]lZ2 A 9 7] 83 A 143 A4Z (2007)

484 - =59

4374 8 sn U TS BASHAT

Si 71 @e] Yol FAHE SIZAES ME
A7 CuvlolE FA37) A3 Fig. 134 2ol 4
73 200 pm, ¥ 2] 500 um 2.2 471 9] H|o} &
=] glE Hlol HE & tARl 3T Cu Ho}
2 473817 913 Si 719k A ol F
Zuj A E & 27 Fig 2@ () HERII2H,
o5& YA Y3 ntAAES YA ST
550 um 7 €] p-type (100) Si $°]3 o] Deep RIE
g o] &3] 27 200 um, Z©] 400 pm?] Hlo} £
< P48t on, vlole} Si glo]F Ate]o] A=
< A7) s A AsH S ARR-E] 0.1 pm
A9 Si0, 2HsteS A8t

3 29 971x) & Cu¥lote] FAHFH L AW
o2 Si 7)ol wiete] B3 e Hlot & A
sl Hlof & YIE A7 =aH & o]&3td CuE

|

Fig. 1. Schematic illustration of through-hole patterns of
200 um diameter.

Fig. 2. Schematic illustration of circuit line patterns on (a)
top surface and (b) bottom surface of a Si substrate.
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Fig. 3. Schematic illustration of Cu via formation process using Cu electrodeposition into through-via holes.
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Fig. 4. Schematic illustration of metal line, pad, and bump
formation processes on a Si substrate after Cu via
formation.

Fig. 5. SEM micrograph of via holes formed on a Si
substrate.
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Fig. 6. SEM micrographs of Cu vias electrodeposited at a
current density of 20mA/cm’ for 20 hours: (a)
cross-sectional view and (b) top view.

Si

Fig. 7. SEM micrographs of Cu vias electrodeposited at a
current density of 20mA/cm? for 25 hours: (a)
cross-sectional view and (b) top view.
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Fig. 8. SEM micrographs of Cu vias electrodeposited at a
current density of 30mA/em® for 14 hours: (a)
cross-sectional view and (b) top view.

Fig. 9. SEM micrographs of Cu vias electrodeposited at a
current density of 40mA/cm? for 9 hours: (a) cross-
sectional view and (b) top view.
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Fig. 10. SEM micrographs of a) metal line pattern, b) Au pad, and ¢) Cu UBM formed on top surface of a Si substrate

with Cu vias.
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Fig. 11. SEM micrographs of a Sn solder bump electro-
deposited and reflowed for 30 sec at 250°C on Cu
UBM.

Fig. 12. SEM micrographs of top-surface line patterns of
a Si substrate processed with metal line formation,
Au pad formation, and Sn solder-bump formation.
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