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Nano-CMOS Challenges 
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Basic Concepts: Aging Phenomenon  

ÁAging 

ÁBias Temperature Instability (BTI) 

ÁNegative BTI             pMOS type 

ÁPositive BTI                  nMOS type 

ÁHot Carrier Induced Degradation (HCID) 

ÁNegative HCID         pMOS type 

ÁPositive HCID                nMOS type 

ÁOther types: 

ÁTime Dependent Dielectric Breakdown 

ÁElectro migration 3/23 
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Basic Concepts: BTI  

ÁBias Temperature Instability 

 ÁIncludes two phases: 
Ė Stress time 

ÁApplied voltage to Gate of MOS 

Á ὠ ὠ Č Threshold voltage ᴻ 

Ė Recovery time 
ÁRemove voltage to Gate of MOS 

Á ὠ π  Č Threshold voltage Ź 

ÁIdeal Duty Cycle (DC) = 0.5 
 

ü Attention: 
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Basic Concepts: BTI Impacts 

ÁNegative Effects of BTI 
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Motivation: FPGA Susceptibility 
ÁFPGA High Susceptibility to Aging 

ÁCircuit varies with each new reconfig. 

ÁBoth logic and configuration memory 

ÁConfiguration memory Č permanent fault 

ÁToo many resources to monitor  
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Motivation: Routing Vulnerability  

 Flash Translation 

Layer Algorithm 
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Motivation: Routing Vulnerability  

ÁRouting SRAMs are within Circuit Critical Path 

ÁNot for LUTs 
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Proposed Method: Duty Cycle 

ÁOptimal Duty Cycle 
Á32!- πȢυ 
ÁSo, associated SB transistor 
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ÁConfiguration Cells in Consecutive Reconfigurations  

 

 

Proposed Method: Reconfigurations  
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Proposed Method: Base Architecture 

ÁFPGA Architecture and Structures in Proposed Method 
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ÁSwitch-Box: Buffer Based 

ÁDirect path enabling 

 

Proposed Method: Cell Inversion  
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ÁSwitch-Box: Multiplexer Based 

ÁHamming distance concept 

 

Proposed Method: Cell Inverting  
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Proposed Method 
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Proposed Method 
ÁAssigning Initial Cost for (prev.) Active SRAMs 
Á/ÖÅÒÌÁÐÉÎÇ 4ÈÒÅÓÈÏÌÄᴼ5ÓÅ 3ÃÈÅÍÅ ρ 
Á/ÖÅÒÌÁÐÉÎÇ 4ÈÒÅÓÈÏÌÄᴼ5ÓÅ 3ÃÈÅÍÅ ς 

 Scheme 1 
ÁRouting by Assigning Higher Cost 

to Previous Used Cells 
ÁInverting All Unused Cells 

Scheme 2 
ÁRouting by Avoiding Using 

Previous Active (0 or 1) Cells 
ÁInverting All Unused Cells 


