
1. Motivation 
♦Current IC Design Issues 

♦ Enormous Design Effort 
♦ Huge NRE Costs 

♦Many ICs Still Manufactured with Old Processes 
♦FPGAs Not Always Suitable 

♦ Low Power, Hand-held Devices 
♦ Platform-based Designs, Analog or Hard IP 

♦Structured ASICs Promising, Little Research 
♦ Research Tools Needed, e.g. VPR for SAs 

2. Structured ASICs 
♦ASIC-like Efficiency with FPGA-like Configurability 

♦ Metal + Via Programmable (MPSA), FPT2009 (this work) 
♦ Via-only Programmable (VPSA), FPGA2010 (coming soon) 

3. MPSA Die Cost 
♦Key Variables 

♦ Die Area and Yield: Ngdpw (good dies per wafer) 
♦ Custom Routing Layers: Nrl 

♦Key Fixed Parameters 
♦ Manufacturing Volume: Vtotal, Vdesign 
♦ Wafer Processing Costs: Cwpm ($ per mask) 
♦ Mask Costs: Clower, Cupper ($ per mask) 
♦ Mask Layers: Nlower, Nupper 
 

 
 

Key Assumptions 
- 45nm Maskset Cost: $2.5M 
- Total Volume: 2 M 
- Per-design Volume: 100k 
- Design Re-spins: 1 

Chips can be 2-4x Bigger using only 2 Custom Layers 

5. Power and Delay Trends 
 

Sparse Layouts: 2 Custom Layers are Good Enough 
Dense Layouts: 4 Custom Layers are Good Enough 

6. Area and Cost Trends 
 

Area Savings of More Layers != Cost Savings 

ASICs 2-10x More Expensive than Structured ASICs 

4. CAD Flow 

MPSA vs CBIC 

Die-Cost 

Power Delay 

Die-Area 

This research has been funded by  

- Using Standard Cell Placer: CAPO

- Using Std. Cell Global Router: FGR
- Increase Grid Size (Using 
  Binary Search for efficiency)

-I/O Pad Locations
-No Initial Whitespace

International Conference on Field Programmable Technologies  (Dec. 2009) 
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