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Z & A7 75 pm, ¢ 90 um ¥ 150 pm X2 Cu viaZ ?_ A M T2E 2k 29 A
deep RIEZ o]-43} via hole YATH, BA-GH X~ ;371 Wol 23k Cu via filling %, CMPE
O]%—‘ﬂ Si thinning 57, photholithography, T8t} A5 Eial 14 A71=Fel 218 Cu/Sn E AT
2 =233 FAHS 01%3]'04 AZsHATh Cu viaE ZH= daisy chain A|HolA 238 HEH I 7|
U‘—}- daisy chain®] 213 2] 71271258 CwSn W H&As} Cu via AL 18l Ao 7t
3Tt 270°C A 287F %11‘6}04 E74 EdA] 100 x 100 pm 27]9] Cu/Sn HE HEATL 6.7
mQeleH, A7 75 um, Eo0] 90 um?) Cu via®] AL 2.3mQelAt).

Abstract: Stack specimen with three dimensional interconnection structure through Cu via of 75 um
diameter, 90 um height and 150 um pitch was successfully fabricated using subsequent processes of via
hole formation with Deep RIE (reactive ion etching), Cu via filling with pulse-reverse electroplating, Si
thinning with CMP, photolithography, metal film sputtering, Cu/Sn bump formation, and flip chip bonding.
Contact resistance of Cu/Sn bump and Cu via resistance could be determined from the slope of the daisy
chain resistance vs the number of bump joints of the flip chip specimen containing Cu via. When flip-
chip bonded at 270°C for 2 minutes, the contact resistance of the Cu/Sn bump joints of 100 x 100 um
size was 6.7mQ), and the Cu via resistance of 75 um diameter, 90 um height was 2.3mQ
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Fig. 1. Schematic illustrations of (a) chip and (b) substrate
patterns in the daisy chain structure.
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Fig. 2. Schematic illustrations of (a) flip chip stack
specimen with Cu via and (b) reference specimen
without Cu via.
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Fig. 3. SEM micrographs of via holes (a) at low magnifi-
cation and (b) high magpification, and SEM micro-
graph of (c) Ta/Cu seed layers formed at via holes.
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Fig. 4. Auger depth profile for SiO; layer formed by dry
oxidation.

Fig. 5. Cross-sectional SEM micrograph Cu filling into via
holes.
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Fig. 6. (a) Cross-sectional SEM micrograph of Cu via after
CMP process, and Optical micrographs of Cu via
observed from (c) front side and (c) back side.
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Fig. 8. SEM micrographs showing (a) Cu/Sn bump formed
on Cu via and (b) chip specimen of 3D interconnec-
tion structure through Cu via of 75 um  diameter,
90 um height and 150 pm pitch.
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Fig. 9. SEM micrograph of stack specimen that was
formed by flip chip bonding of the chip with Cu via
onto Si substrate.
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