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« Design for variability
— Error-correcting code (ECC) improves memory
reliability

— Error tolerance memory system improves yield
[Eltawil,KurdahiO6]

— Double patterning-aware design technique reduces
design guard band

 Low power design techniques

— Sleep modes, hibernation, clock gating, adaptive V4
and frequency, etc.

— Reduced power enables more transistors per chip
—> addressing the need of more functionality

e Multi-core SOC architectures

— Enables continued performance scaling although

performance Eer core does not scale
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Design Technology Improvement Year Productivity Productivity Design Technology  |Year| Improvements Description
Delta (Gates/Year/Designer) Improvement Dynamic| Static
Reusable Platform Blocks 2013 200% HW, 100% SW 4949K HW, 5168K SW Software Virtual Prototype {2011 1.23 1.20 | Allow the programmer to develop
Silicon Virtual Prototype 2015 100% HW 9897K HW, 5168K SW software prior to silicon i
Heterogeneous (AMP) Parallel 2017 100% HW, 100% SW 19794K HW, 10336K SW Frequency Islands 2013 126 | 100 stq'gzr':;?e?'mks that operate at different
Processing - - — —
Transactional Memory 2018 60% SW Extreme Power Gating |2015| 0.90 1.00 | Shutting down applications (Dark Silicon)
Many-Core SW Development Tools 2019 60% SW 19794K HW, 16537K SW Hardware/Software Co- |2017| 1.18 1.00 | Hardware/software partitioning at the
Parallel SW Language 2021 200% SW Partitioning behavioral level based on power
Super Computer Class Servers 2023 100% HW 75% SW Heterogeneous Parallel  12019| 1.18 1.00 | Using multiple types of processorsin a
System-Level Design Automation (SDA 2025 60% HW, 37.5% SW 31671K HW, 45476K SW Processing (AMP) parallel computing architecture
ystem-Level Design Automation ( ) 0 12970 ! Many Core Software 2021 1.20 1.00 | Using multiple types of processors in a
£ blo Snecificati 07 2009 FTW_ 2007 5w SS03K W 136429K SW Development Tools parallel computing architecture
xecutaple Specitication o, AP : Power-Aware Software | 2023 1.21 1.00 | Developing software using power
consumption as a parameter
Near-Threshold Computing | 2025| 1.23 0.80 | Lowering Vdd to 400 - 500 mV
- \} i N A
DeSI n COSt1& :}& 0) HE % t I\ > F Asynchrgnous Design 2027 1.21 1.00 | Total Non-clock driven design
Y/ l/ - Total 347 | 0.96

(2023) Supercomputer-Class Servers
+100% HW, +75% SW productivity

Low-Powergkst&EE AL KR

(2017) Heterogeneous (AMP) Parallel Proc
+100% HW, +100% SW productivity

ITRS 2011 Power Chart

(2013) Reusable Platform Blocks 10.00
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1200 + EDA Tool Costs ©
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80.0 “;" 4.00
[3)
60.0 2 2.00
40.0 -
0.00
200 - D O = N M < 1N O N 0 OO ©O =« N MO < 10 W
© = = =H =H = = =" =" =" = NN AN NN NN
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 S 8 8 S 8 8 8 8 S 8 S 8 ﬁ S 8 S s S
SN OME® N
W opm m gm pm m pm pm pm g i . R
ggggsgggssﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁgg 3 Eggsg M Total Static Power M Total Dynamic Power

16

Work in Progress - Do not publish STRJ WS: March 7, 2014, WG1 Design



MIMIZEFCTHRHORYES D
« SEAHMEE:VIN. TFHATSVHORLSFIL, MEMS, 3RTTEE

o SOIFAHEETRINOEELEFFTEREER EA~DRYEA
« SRTEREHXRFIO—DEE
« EMETILDER. 2ol —a LAEMTHAM

« {4 1: thermal / mechanical analysis (base station)

« 5l 2: MEMS + electrical analysis (mobile gaming)

« 5l 3: sensors + signal processing (industrial, medical)

« {4l 4. software + HW simulation (data center network)
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