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Two major approaches for electro-thermal simulation
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● Relaxation method

● Direct method



  

General thermal design schema
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Heat Condution Equation

2D and/or 3D
thermal simulation
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maps of IC, MCM, PCB

● local temperatures of elements
● thermal ||R

Tk,l
|| and ||C

Tk
|| matrixes

J iT k =∑ I T k 
U i−U j=Z ij I T k 

P k=∑ T k−T lGTk , l

T k−T 0GT0kCTk
dT k
dt

Kirchhoff Equations

PSpice, Spectre,
Eldo, etc.

Spice output format:
I
k
, U

k
, P

k 
Electrical regimes

of circuit elements

T
k
 local temperatures
of circuit elements

Numerical solution
of heat transfer eq.

Electrical-thermal
network

Thermal measurement



  

Thermal design subsystem for chip level
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Eldo
Electrical
simulation

ETh SimCoupler
- electro-thermal

simulation
management;

- data convertion
and transfer.

Overheat
Thermal

simulation

IC Station
Layout Design

ETh Model Generator
Layout into thermal
IC model translation
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Thermal design subsystem for board level
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Expedition PCB

Design Capture

Analog Designer

BETAsoft

TransPower
Automated

El-Therm simulation
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Application examples
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Conclusions
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● The more effective computational schema of solving the 
electro-thermal problem combined the relaxation and direct 
method was implemented for chip and board level in the 
thermal CAD system.
● In comparison with existing versions of IC and PCB Design 
Systems the electro-thermal simulation procedure is fully 
automated, human made steps and errors are excluded.
● The temperature measurement based on IR thermal 
imaging technique verifies the design results to obtain 
comprehensive and accurate temperature data under realistic 
operating conditions.
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