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thermal Design solutionss

As electronic devices become smaller while adding more functionality, thermal 

management is becoming an increasingly important design issue. understanding the 

thermal characteristics of power MOSfETs is particularly significant for a wide  

range of systems.

Vishay’s ThermaSimTM is a free on-line tool that helps designers speed time to market by 

allowing detailed thermal simulations of Vishay Siliconix power MOSfETs to be performed 

before prototyping. Appropriate for any power MOSfET application, ThermaSim will be 

especially useful in high-current, high temperature applications such as automotive, fixed 

telecom systems and desktop and laptop computers.

In a first for on-line MOSfET simulation, ThermaSim’s extensive model library uses 

structurally detailed models of Vishay Siliconix power MOSfETs created using finite 

Element Analysis (fEA) techniques to increase simulation accuracy.  The tool also allows 

designers to define other heat-dissipating components and simulate their effect on the 

MOSfET’s thermal operation.

ThermaSim is available to registered users of Vishay.com and can be accessed from 

Vishay’s website, on the MOSfET gateway: http://www.vishay.com/mosfets



thermal Design solutionss

The Vishay Siliconix power MOSfET portfolio features devices 

in advanced thermal packaging including the PolarPAK® and the 

PowerPAK® families. PolarPAK is the first power MOSfET package 

to combine double-sided coolng with an industry standard leadframe 

and plastic encapsulation construction, ideal for increased power 

density applications with air flow. PowerPAK increases power 

density and is available in footprint / form factors ranging in size from  

SO-8 (5 mm x 6 mm) down to SC-75 (1.6 mm x 1.6 mm).

ThermaSim supports these thermal packages and all other Vishay 

Siliconix power MOSfET packages as well. for more information, see 

http://www.vishay.com/mosfets.



thermal Design solutions

step 1: select the Component

Select one or more devices for thermal simulation from a list of Vishay Siliconix power MOSfETs. You may define other  
heat-dissipating components that will be on the printed circuit board. The power specification tab allows you to input  
the power dissipation profile for these components.

Online thermal simulation for Power mOsFets

Load 1: Components >> 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

Vishay products Other components

Add

STEP 1: COMPONENTS SELECTION

Components Selection List

Select MOSFET 
from library model

Select power profile 
and specify dissipation

Power spec. Heat sink spec

 steady state . . . . .value 3 W

 step input (transient)

  ON value 0 W

 cycles (transient) . . . . . 

  ON value 0 W

  period 0 S

  radio 0

SIE800DF lengths (5.89, 5.12, 0.773) power = steady state (3W)

Delete Copy Paste

search . . . . SIE

in family . . . .   -- ALL --

SI9934BDY
SI9936BDY
SI9945AEY
SI9948AEY
SIE800DF

Load 1: Components >> 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

Vishay products Other components

Add

search . . . .

in family . . . . . .  - -ALL --

SIE800DF
SIE802DF
SIF902EDZ
SIF902EDZ-T1
SIIF902EDZ-T1-E3

STEP 1: COMPONENTS SELECTION

Power spec. Heat sink spec

Specify heat sink

Remove heat sink

size (x) . . . . . . 15 mm

size (y)  . . . . . . 15 mm

size (z)  . . . . . . 3 mm

material  . . . . .  aluminum 

attach  . . . . . . glue

Components Selection List

SIE800DF lengths (5.89, 5.12, 0.773) power = steady state (3W)

heat sink (15, 15, 3) aluminum

Design heat sink, material 
and attachment method

step 1: select the Component (Continued)

Load 1: Components >> 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

Vishay products Other components

Add

STEP 1: COMPONENTS SELECTION

Components Selection List

SIE800DF lengths (5.89, 5.12, 0.773) power = steady state (3W)
heat sink (15, 15, 3) aluminum

Design heat dissipating
component

Select component 
power dissipation
(steady state only)

Power spec. Heat sink spec

name . . . . . . . . Component2

size (x)  . . . . . . 15 mm

size (y)  . . . . . . 5 mm

size (z)  . . . . . .  5 mm

conductivity  . . .  10 wmk

density . . . . . . .  4500 kgm3

specific heat . . .   900 jkgk

 steady state . . . . .value 0.5 W

 step input (transient)

  ON value 0 W

 cycles (transient) . . . . . 

  ON value 0 W

  period 0 S

  radio 0

Component1 lengths (15, 5, 5) properties (10, 4500, 900) power =
steady state (0.5W)

Delete Copy Paste

step 2: Construct the PCB

A pull-down menu allows you to choose from several 
standard types of printed circuit boards, or you can input 
individual specifications for PCB size, material, thickness, 
layers, vias, and copper spreading.

Load 1: Components >> 3: Position >> 4: System >> 5: Setup >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

STEP 2: PCB DEFINITION

ViasInternal layersTop layer

Construct PCB size, 
layers, material, thickness, 
vias and copper spreading

1 x 1 2 layers

PCB size:

size x . . . . . . . . . . . . . . . . . 75 mm

size y . . . . . . . . . . . . . . . . . 50 mm

Standard PCB:

 

Apply

Apply

Internal layers Vias

material . . . . . . . . . . . . . . .  copper 100%

thickness . . . . . . . . . . . . . . 0.076 mm

 

Bottom layer

x
y



step 5: setup and save the simulation run

for the set-up of your simulation run, you can select between 
steady-state or transient runs, specify the desired accuracy level, 
and input the E-mail address to which results will be sent. This 
page allows allows you to save configurations into a database. 

Load 1: Components >> 3: Position >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

STEP 5: SIMULATION SETUP

Set simulation accuracy
(vs. speed). 

Define email address.

Simulations can be saved 
for later use and modifications.

Simulation settings:

accuracy level . . . . . . . . .  low (numerical accuracy = 85%)

email . . . . . . . . . . . . . . .  kpandya@vishay.com

 

Save configuration to database:

config id . . . . . . . . . . . .  PolarPAK 1

 

Save configuration

Output data selection:

 pcb Tmin Tmax
 SIE800DF Tmin Tmax Tdie Ttop Tbot 
 PhiToPCB

min temp  . . . . . . . . . . . . . . . .  

max temp  . . . . . . . . . . . . . . . .

die temp  . . . . . . . . . . . . . . . . .  

top temp  . . . . . . . . . . . . . . . . .  

bot temp  . . . . . . . . . . . . . . . . .  

flux to PCB  . . . . . . . . . . . . . . . .

Apply

Set output data

step 4: Define the environmental system

Next, define convection and simulation settings. The enclosed 
environment option will be offered in a future version of 
ThermaSim.

Load 1: Components >> 3: Position >> 5: Setup >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

STEP 4: SYSTEM DEFINITION

Enclosed environment

Identify system
temperature and
air flow

Infinite environment

g

Choose simulation

Example of graphic display of air flow orientation

Convection definition

ambient temp . . . . . . . . . . . . . . .  85  °C

     free convection

          gravity orientation . . . . . .  z gravity

     air flow

        flow orientation. . . . . . . . .    z to -z direction

        normal velocity (m/s) . . . . . . .    1

 

Simulation settings:

     steady state

     transient

initial time. . . . . . . . . . . . . . . . . 0 s

final time. . . . . . . . . . . . . . . . . 0 s

time step. . . . . . . . . . . . . . . . . 0.01 s

 

step 3: Position the Components

Now place the components on the printed circuit board. first set the pad size for each component, then specify or drag and drop to move 
each component into place.

Load 1: Components >> 4: System >> 5: Setup >> 6: RunLoad 2: PCB >> 3: Position >> 4: System >> 5: Setup >> 6: Run

STEP 3: POSITION

Place component.
Set pad size and 
solder quality.

y
x

Components Selection List

SIE800DF center (37.5,25) pad (10,10) PCB solder 90% solder 10%

Apply

Apply

Components positions:

x. . . . . . . . . . . . . . .  37.5 mm

y. . . . . . . . . . . . . . .  25 mm

Pad size:

x. . . . . . . . . . . . . . .  10 mm

y. . . . . . . . . . . . . . .  10 mm

PCB solder definition: 

90%solder 10%air Apply



transient Curves example

step 7: analyze the results

download temperature txt data into Excel. You can run multiple simulations in which the product, package or other input data 
varies, then merge the results within Excel to compare and examine trends. we show four examples below, but the full range of 
possibilities is limited only by your imagination.

Air Flow m/s conversion 1m/s = 200LFM  (approx)

Si4336DY @ 25C Si7390DP @ 25C SiE800DF@ 25C Si4336DY @100C Si7390DP@100C SiE800DF@ 100C

228.83

192.24
189.16

153.85

117.22

114.19

201.28

167.81
166.07

126.29

92.79
91.09

Air Flow vs. Tj(max)
PD = 3 W

Example 1

T
j (

m
ax

) °
C

350

300

250

200

150

100

50

0
0 0.5 1  1.5 2 (200LFM) 2.5 3 3.5  (400LFM) 4 4.5

resu.txt - Notepad

Minimum system temperature = 110.78°C
Maximum system temperature = 146.79°C
Tot flux PCB = 2.44W Tmin PCB = 110.78°C Tmax PCB = 145.00°C

Number of components = 1
SIE800DF Tmin = 138.10°C
SIE800DF Tmax = 146.79°C
SIE800DF Tdie = 146.68°C
SIE800DF Ttop = 145.72°C
SIE800DF Tbot = 144.98°C
SIE800DF PhitoPCB = 2.44W

File  Edit  Format  Help

step 6: Get the results

Thermal images and temperature data results will be E-mailed to you directly in pdf and text form. 

temperature Data results

Global Output results

Min 
Temp

Max 
Temp

Flux Inside 
PCB

Min PCB 
Temp

Max PCB 
Temp

94.75° 139.95° 5.57 w 94.75° 138.21°

Temperature (°C)                                                      Powered by Rebeca3D

 

thermal Image example

mOsFet temperature Data (sie800DF)

Min 
Temp

Max 
Temp

Die 
Temp

Top 
Temp

Bot 
Temp

Flux to 
PCB

138.10° 145.79° 145.68° 145.72° 144.98° 2.44w

Temperature (°C)                                                         Powered by Rebeca3D



step 7: analyze the results (Continued)

step 7: analyze the results (Continued)

Air Flow in m/s 

Ju
nc

ti
o

n 
T

em
p

 °
C

Si4336DY with Heat Sink

230.69

187.69
181.51

140.24

109.99

84.50

250

200

150

100

50

0

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

190.52

150.65

146.09

121.85

92.96

65.79

153.85

117.22

114.19
106.30

 79.00

 51.80

126.29

94.63
92.79
91.09

68.96

42.92

Si7390DP with Heat Sink SiE800DF with Heat Sink Si4336DY Si7390DY SiE800DF

With and Without Heat Sink at 25 °C at 3 W Example 2

187.87
179.92

161.51
159.43
157.03
154.58

135.98

117.88

Si4390DY Si4390DY 6x5 Si4390DY 25x25 Si7390DP Si7390DP 6x5

Si7390DP 25x25 SiE800DF SiE800DF 6x5 SiE800DF 25x25

238.22
228.51

208.49
203.78
204.28
200.52

176.73

156.62

139.67

High-Side MOSFETs With and Without Heat Sink
PD = 2 W, Tamb = 100 °C

Example 3

AirFlow m/s conversion 1m/s = 200LFM (approx)

T
j (

m
ax

) °
C

212.16

202.98

183.78
180.68

177.59

164.66

145.28

127.20

260

240

220

200

180

160

140

120

100
0 0.5 1  (200LFM) 1.5 2  (400LFM) 2.5

Air Flow m/s Conversion: 1m/s = 200LFM

SiE800DF 6x5 SiE800DF 25x25SiE800DF

T
j(m

ax
) °

C

220

200

180

160

140

120

100
0 0.5 1 (200LFM) 1.5 2 (400LFM) 2.5

PolarPAK High-Side With and Without Heat Sink
PD = 2 W, Tamb = 100 °C

Example 4

Tbot Tdie Ttop

Te
m

p
er

at
ur

e 
(°

C
)

Te
m

p
er

at
ur

e 
(°

C
)

Time(s) Time(s)

yoursimulation.mpg

210

180

150

120

90

60

30

160

140

120

100

80

60

40

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
x 103

0 1 2 3 4 5

Transient simulation results include a transient step and 
transient cycle temperature curves, and an MPEG (.mpg) 
video clip of the transient simulation.
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uNIteD states
VISHAY AMERICAS 
ONE GREENwICH PLACE 
SHELTON, CT 06484 
uNITEd STATES 
PH: +1-402-563-6866 
fAx: +1-402-563-6296

asIa

sINGaPOre
VISHAY INTERTECHNOLOGY 
ASIA PTE LTd.
25 TAMPINES STREET 92 
KEPPEL BuILdING #02-00 
SINGAPORE 528877 
PH: +65-6788-6668 
fAx: +65-6788-0988

P.r. ChINa
VISHAY TRAdING (SHANGHAI) CO., LTd.
15d, SuN TONG INfOPORT PLAzA
55 HuAI HAI wEST ROAd
SHANGHAI 200030 
P.R. CHINA
PH: +86-21-5258 5000
fAx: +86-21-5258 7979

jaPaN
VISHAY jAPAN CO., LTd.
MG IKENOHATA BLdG. 4f 
1-2-18, IKENOHATA 
TAITO-Ku 
TOKYO 110-0008 
jAPAN 
PH: +81-3-5832-6210 
fAx: +81-3-5832-6260  

eurOPe

GermaNy
VISHAY EuROPE SALES GMBH
GEHEIMRAT-ROSENTHAL-STR. 100 
95100 SELB 
GERMANY 
PH: +49-9287-71-0 
fAx: +49-9287-70435
 
FraNCe
VISHAY S.A.
199, BLVd dE LA MAdELEINE 
06003 NICE, CEdEx 1  
fRANCE 
PH: +33-4-9337-2920 
fAx: +33-4-9337-2997
 
uNIteD kINGDOm
VISHAY LTd.
PALLION INduSTRIAL ESTATE 
SuNdERLANd SR4 6Su 
uNITEd KINGdOM 
PH: +44-191-514-4155 
fAx: +44-191-567-8262

semICONDuCtOrs: 
Rectifiers • High-Power Diodes and Thyristors • Small-Signal Diodes • Zener and Suppressor Diodes 
• FETs • RF Transistors • Optoelectronics • ICs • Modules and Assemblies

PassIve COmPONeNts:
Resistive Products • Magnetics • Capacitors • Strain Gage Transducers and Stress Analysis Systems
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