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(L) 3D ICs: Enabling Technologies
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TN Via last (in BE) or Via first (in FE)?
: Vias specifications will depends on application:
- Diameters: from 5 to 100 pm

Wafer technology: - Depth: from 10 to 100 pm
- Substrate: Silicon, SOI? - Via densities: from 102 to >10° holes / chip
- Thinning: Grinding, CMP and plasma
technologies. ..
- Handling: Does a hard carrier solution
is required? How to handle wafer/dies as 3D Vias mamng:
Win 2810 ym? - Drilling: Laser or DRIE?

Profile control, high etch rates
- Filling: Cu, W, PolySi, paste printing ...
LT - Coating: conformal coatings for seed layers, film
\ isolation (Parylene, BCB...)
Thickiidss - Cu Electroplating “PEED e quirements to meet
Budget Bonding technology:
<1mm - Technology: Metal / microbumps
thermo compression, Direct Oxide
Copper damascene adhesive bonding.
2 Int ti chem czcczw W2W‘?l'-' to
N —— Substrate interposer: h:;.?,r:x:"; b,.:g?e i ?r. W e
U I Silicon or organic advanced substrates? . Accuracy: |1igh 1! , ut C2W equi

. zlgaht viscosity m:terﬁllars - Embeded chips & passives? are required to bond at 11 pm accuracies

- Heat manageme

- Niegative vs. positive photoresists -2, 4, 8 to 16 dies to be stacked

(_) Board- and Chip-Aware Package Wireplanning
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Q 3D Integration Challenges & Opportunities

Si Pkg Integration
3D Technology Challenges:

1. Through-silicon-vias (TSV)

2. Fine pitch wiring / high bandwidth

3. Integrated Decoupling capacitors

4. High density chip stacking &
integration (C2C, C2W, W2W)

5. Known good die & Die stacks

6. Advanced cooling

Opportunities:
- High bandwidth
- Low Power
- Heterogeneous chips
- Modular Design
- Modular System Integration
- System Power Savings
- System Performance Gain
- System Miniaturization
- Time to Market
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** 3D SIC 2007 — Knickerbocker et al.

'+ . Chip-Package-PCB (System)
Co-design

® Chip I/0O planning and pin- El
out designation for flip-chip
designs

® Design migration between
different package
configurations for cost
down

® Fast pin-out designation
respin for package-board
codesign PCB Board

+ Bumpless Interconnecting Technigue + 3-8 GHz UWB Tunable Low Noise Amplifier (LNA)
Gold-Gold {Au-Au) thermocompression
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— | Design flexibility
* RF Performance of the Transition Structure /@ Wide band tunable LNA

“at‘f: carrier utiizing Mp-chip

f: p = — 1 3 tochnology without solder ball

« = High-Q micromeachined inductor
with fine reiiability fo temperature |*

+ Integration Result
Reference ground

—_— Microcavities
i 4 on the carrier

# Circuit Simulation Result * LNA Measurement Resuilt
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