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The Packaging Challenge!
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FC-BGA

Fan-Out WLP
for Low cost

Si-Interposer + 
cheap substrate

All SiliconPoP
for highestintegrationdensity?

Si-Interposer + 
cheap substrate

Full 3D IC + Embedded WLP 
integratedModule?

• FC-BGA substrate cost, complexity and thickness is increasing exponentially with number 
of chip I/O densities. To countercharge this non-acceptable trend:

– Fan-Out WLP, Si interposers and combinations of both concepts will give birth to a new 
revival of the circuit assembly & packaging industry!
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The cost and yield challenges

 Productivity crisis
 Design Cost is rocketing, 170M$ 22 nm

 Time to Market Crisis for 
 Design Respin rate reaching 50% for 22nm

[Source IBS]
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
Main semiconductor manufacturing drivers

 High performances IC (CPU, GPU, FPGA) 
 Maximum Integration on chip (6cm², 200W)

 The wall of Yield, cost, packaging …
at 32-22nm

~6cm²

3D-IC Prototype Xilinx 28 nm
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3D packaging roadmap

Silicon interposer

Avec TSV
RDL Interposer: Fan-Out with 
high resolution RDL

Flip Chip

Wire bonding

Avec TSV

3D is starting
when Interposer gets a 
function: Passives, Thermal 
management, 
IC (Mature technology)

Avec TSV
2 dies on an interposer
Or stack dices on an interposer

Fan-Out Package

Ultimate goal:Ultimate goal:
Silicon PackageSilicon Package

Imagers

[N. Sillon LETI 2011]
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SDRAMMulti-core SoC

Multi-core SoC Multi-core SoC

 
 
 


 


 
 



Bump
Low density 
TSV

High 
density 
TSV

Micro-
bump

Active Interposer:
Analog, interconnect, 
memory control and 
I/O peripherals

Processing layer:
High performance 
multi-core processors

Memory layer:
High bandwidth,
Wide data interface
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

3D Stack definition
- Multiple techno nodes
- Die partitioning
- Architecture exploration
- Simultaneous floorplan and 

TSV location exploration 

3D Stack/Package analysis & 
optimization:

- Early floorplan &
TSV Placement

- 3D Thermal Profile
- Test

Yesterday:  Survivor kit…
- manual implementation of TSV
- Manual partitioning with 2D tools

More than 25 EDA companies 
Have R&D in Grenoble Area

3D Implementation
- 3D Floorplan finishing
- Power planning
- 3D Routing with codesign
- 2D Place & CTS & Route
- 3D analysis (power/timing)

Multiple partnerships to 
prepare 3D design flow
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Stack structure
170µm

30µm
120µm

80µm

400µm

Pitch 120µm

Pitch 50µm

CMOS 45nm ,25 mm², 
15Mb SRAM, ROM, std cells, …

S. Cheramy, EMPC 2009

Active interposer: CMOS 0.13µm, 32mm²

• 1056 inter-chip connections
• 588 TSV’s
• 482 bumps  
• BGA 864 balls, 1mm pitch

45nm technology stacked on 130nm interposer
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Leti’s 3D-IC ongoing demonstrators

Memory on logic
 SDRAM on high performance processor
 Wide-IO interface
 Higher bandwidth and lower power consumption

2011 2012

Logic on logic

 Modular and stackable Processor
 NoC interconnect
 Mask reuse
 Chip area reduced
 Yield improved

Active interposer

 Reconfigurable 3D Interconnect
 Power management and 

reliability features
 Reconfigurable memory control
 IO peripherals

2013

Heterogeneous integration

 Complete and autonomous system: 
 Scalable processor
 Scalable dynamic memory
 Non Volatile memory
 Power management
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


 
 
 
 
 
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