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Formation of Through-Hole and Cu-Filling for 3 Dimensional Packaging Technology

Sung-Jun Hong, Ji-Hun Jun and Jae-Pil Jung
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Table 1 3-D Mass memory volume and weight comparisons between other technologies and texas

3-D technology in cm®/Gbit

Type Capacity Discrete 2-D 3-D Discrete/3-D | 2-D/3-D
1 Mbit 1678 783 133 12.6 5.9
SRAM 4 Mbit 872 249 41 21.3 6.1
Weight 1 Mbit 1357 441 88 15.4 5.0
DRAM 4 Mbit 608 179 31 19.6 5.0
16 Mbit 185 69 69 16.8 6.2
1 Mbit 3538 2540 195 18.1 13.0
SRAM 4 Mbit 1588 862 145 10.9 5.9
Volume 1 Mbit 2313 1542 132 17.5 11.6
DRAM 4 Mbit 802 590 113 7.6 5.2
16 Mbit 363 227 113 3.2 2.0
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Chip Thinning

— . .

* 10 Dia,/70um Depth

» Damage Free Thinning Process

- Figh Speed Via Pormation
+» Uniformity of Taernal Dislectric

* Void Free Metal Plug

* Wafer Break Proofing

Chip Stacking

» High Precision Alignment

* Low Temp. Low Stress Interconnection

» Handling of Ultra—Thin Chip

¢ Structural

Design Inspection
+» Thermal » Non—Destructive inspection

* Small—Pitch Probing

« Electrical

Fig. 1 Technology map
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Fig. 2 Schematics of laser and through-holes for this study:
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Table 2 Laser processing condition.

YAG Laser

Variables (JK 702 Nd)
Height 65 %
Pulse Width 0.5 ms
Repetition Rate 10 Hz
Laser Power 62 W
Pulse Energy 051J

Applied 10 pulses to drilling point
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(b)
Fig. 4 U-groove machined by femtosecond laser
(200bjective lens with 0.42 NA, 30-J pulse

energy, scan speed of 500 m/s): (a) top
view(500), (b) side view(500)

A ZHdA 1mJ %é AR E 7t A7t 29
2o BE L A4 AP, o] WHL Nd YAG
#lo| Aol Bl3l &3 ?If_ & /g ¢ ok a2y gt
2L 3] A8 dall(alignment)-g e #HAo]
d¥k Nd YAG HlgiAM EF2ta 31 Alztel Basive
@do] slot

22 DREEE 0|&% #ts &2 ¥4

DRIE (Deep Reactive Ion Etcher) 712 R.
Bosch Gmbhel 9J3] 19949 5329 =ATH.
e opeE Zeld Sid AR #H, T ud
CsFgo 2 HEZ(passivation) S Y31t} o]ZA 34
H H33E F o] JARH A o] FEZ I3
B5 £ H"g9 B3Zo] $HFo=2 AAHY, &9
YL oyozie Rifd aiz vEdHe oA
I BEZ Y HPoz Qe #AF T B A
Z oz oA} DRIEY 23] dzEo] A5
£ £5& 9% 1-3 m/min Bxelth, 8, HeZ o
A golM EAE AMET ol zelo] ooz 2
7zt £22 g A Hax Qled, o] A8 #E
29 Q7 FL ge Ho Yo

L oX ﬂﬁo L

2
o

Journal of KWJS, Vol. 25, No. 2. April, 2007



3 A7IAE A 4% & A Cu 3A

27

Table 3 Example of variable at DRIE process

Reactants supply

Plasma power conditions

Etching/Passivation adjustment

- SF6 flow rate .
- Coil power

- C4F8 flow rate

- APC positions

- Electrode power during etching

- Electrode power during passivation

- Etching cycle

- Passivation cycle
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Fig. 5 Fabricated through-hole using DRIE in this study
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Fig. 6 Trough-hole produced by DRIE with scallop-
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this study
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Fig. 9 Bumps formed on the filling : (a) solder/Cu
bump on top side, (b) Cu bump on bottom side
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