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MPSoCsMPSoCs are Spreading Fastare Spreading Fastp gp g
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Design Issues in Design Issues in MPSoCsMPSoCsgg

 MPSoCsMPSoCs have very complex architectureshave very complex architectures
 Advanced components and CAD tools very expensiveAdvanced components and CAD tools very expensive
 TimeTime--closure issues, system speed decreasedclosure issues, system speed decreased

 Aggravated thermal issuesAggravated thermal issues
 HotHot--spots, nonspots, non--uniform thermal gradientsuniform thermal gradients
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Thermal Hot Spots
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Reliability Degradation Factors in Reliability Degradation Factors in MPSoCsMPSoCs

80

90

∆T
 Fatigue failures        

70

T (C)increase with:
• Magnitude of 
variation

60
1 31 61 91 121 151 181 211 241 271

Time (sec)

variation
• Frequency of cycles

 Caused by: 
• Power on/ off
• Power management 
(turning off cores) 

10



Reliability Degradation Factors in Reliability Degradation Factors in MPSoCsMPSoCs

11



Reliability Degradation Factors in Reliability Degradation Factors in MPSoCsMPSoCs

Spatial GradientsSpatial Gradients
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Advocating ThermalAdvocating Thermal--Aware           Aware           
2D/3D2D/3D MPSoCMPSoC DesignDesign2D/3D 2D/3D MPSoCMPSoC DesignDesign

 Integration of HW/SW modeling and management

Heat Flow Models

Integration of HW/SW modeling and management

Fast Thermal Exploration

HW Tuning 
knobs

HW Thermal 
monitoring knobsmonitoring

HW Based Thermal Management PoliciesHW-Based Thermal Management Policies

SW Based Thermal Management Policies

13

SW-Based Thermal Management Policies



OutlineOutline

 Part 1:Part 1: Thermal Modeling and Management for             Thermal Modeling and Management for             
2D 2D MPSoCsMPSoCs

 Part 2:Part 2: Thermal Modeling and Management for 3D Thermal Modeling and Management for 3D 
MPSoCsMPSoCs with Active Coolingwith Active Coolinggg
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