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Online Thermal Simulation

INTRODUCTION
As functionality and complexity increases in today’s electronic devices and systems, achieving performance 
within power budget constraints and maximizing efficiencies requires a thorough understanding of thermal 
characteristics and managing their impact.

Vishay’s ThermaSim is a free on-line tool that designers can use to obtain detailed thermal simulations of 
Vishay Siliconix power MOSFETs, microBUCK® power ICs, and DrMOS products. Appropriate for any power 
design, ThermaSim will be especially useful in high power density, high ambient temperature applications such 
as automotive, fixed telecom, computer servers, desktop PCs, and laptop computers.

ThermaSim achieves simulation accuracy as a result of its extensive library of models, developed from finite 
element analysis techniques. In addition to specific Vishay Siliconix power MOSFETs, microBUCK® power ICs, 
and DrMOS products, ThermaSim allows users to define all heat dissipating components in an entire electronic 
system. The tool can then simulate the complete thermal interaction among these components and predict how 
they will affect the Vishay Siliconix products of interest.

RESOURCES
•	 ThermaSim Tool: http://www.vishay.com/mosfets/thermasim/

•	 More featured products: http://www.vishay.com/landingpage/tradeshows/powermanagement/2011/
mosfets.html

•	 For technical questions contact: 

–– MOSFETs: pmostechsupport@vishay.com

–– Power ICs: powerictechsupport@vishay.com
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The Vishay Siliconix power product portfolio features devices in advanced thermal 
packaging, including the PolarPAK®, PowerPAK® and PowerPAIR® families. 

PolarPAK is the first power MOSFET package to combine double-sided cooling 
with an industry-standard leadframe and plastic encapsulation construction, ideal  
for increased power density applications with air flow.

The PowerPAK family of Vishay Siliconix power products has been well established 
in the industry for superior thermal performance. Offered in a diverse selection of 
package sizes from as large as 6 mm by 6 mm (PowerPAK MLF) to as small as  
1.6 mm by 1.6 mm (PowerPAK SC75), the PowerPAK family of Vishay Siliconix  
power products provides an excellent choice for a wide range of applications and 
design criteria.

The PowerPAIR family represents an innovative package solution that combines 
optimized high-side and low-side power MOSFETs in a single package for 
outstanding performance in switching power supply applications.

ThermaSim supports these thermal package products as well as other Vishay 
Siliconix power products offered in conventional package options.
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Increased simulation accuracy, efficiency, and user friendliness

Improved simulation accuracy:

•	 Component pads/footprints are separated from the component model

•	 Higher internal/external meshing resolution

•	 New features

–– Users can now define and evaluate impact of solder thickness (from 100 % to 150 % of the nominal		
thickness of 0.1 mm)

–– Users can now define the thermal glue thickness between the component and a heat sink

–– Component model accounts for the air gap between the component and PCB surface where applicable

–– Additional materials for PCBs, heat sinks, and the thermally conducting insulators 

Improved simulation efficiency:

•	 Improved meshing methods

•	 Smaller pdf file sizes 

Improved user friendliness:

•	 Features several completed examples that can be downloaded to user environment, modified,  
	saved, and used

•	 Offers user tips

•	 Parametric range limits and prevents wrong inputs

•	 Allows selection of steady-state, transient, or RC network simulations

•	 Better selection/manipulation

–– Same component in different location on PCB

–– Select/Edit internal PCB layers from side-view picture

–– Select/Edit via zones from top-view picture

–– Select/Edit solder thickness

•	 Better documentation capabilities

–– An expandable summary tree of the entire simulation is provided just before running the simulation

–– The filename and defined commenting text field are feedback on the simulation results
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ThermaSim is available to registered users of Vishay.com and can be accessed from Vishay’s website, on the 
MOSFET gateway: www.vishay.com/mosfets or the IC gateway: www.vishay.com/power-ics/

Links to ThermaSim
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Online Thermal Simulation for Vishay Siliconix Power Products
Step 1: Select the Components
Select one or more devices for thermal simulation from a list of Vishay Siliconix power MOSFETs, microBUCK® or 
DrMOS products. You may define other heat-dissipating components that will be on the printed circuit board. The 
power specification zone allows you to input the power dissipation profile for these components.

Select MOSFET 
library model

Select power 
dissipation and profile

Design heat sink, material and
attachment method

Select component 
power dissipation 
(steady state only)

Design heat
dissipating
component 
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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, vias, and copper spreading. Set the pad size for each 
component.

Place component. Specify 
solder thickness and quality

Construct PCB size, layers, 
materials, thickness, vias and 
define PAD + copper area

Step 3: Position the Components
Now place the components on the printed circuit board. Specify or drag and drop to move each component  
into place. Specify solder thickness and quality.
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Set simulation accuracy (vs. speed), 
define email address, add comment 
to appear in results, and save design 
for future use

Set output data

Identify system 
temperature and air flow

Choose simulation

Step 4: Define the Environmental System
Next, define your convection and simulation settings.

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 
configrations into a database.
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Submit

Review design data

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

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

Step 7: Get the Results
Thermal images and temperature data results will be e-mailed to you directly in PDF form.

Step 6: Review and Run

Thermal Image Example
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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

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

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

305.65

262.71

256.45

230.69

187.69

181.51

265.48

225.66

221.05

190.52
150.65

146.09

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
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m
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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

Step 8: Analyze the Results
Download temperature data into Microsoft 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 three 
examples below, but the full range of possibilities is limited only by your imagination.
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THE AMERICAS

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.
37A TAMPINES STREET 92 #07-00
SINGAPORE 528886 
PH: +65-6788-6668 
FAX: +65-6788-0988

P.R. CHINA
VISHAY CHINA 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.
SHIBUYA PRESTIGE BLDG. 4F 
3-12-22, SHIBUYA 
SHIBUYA-KU 
TOKYO 150-0002 
JAPAN 
PH: +81-3-5466-7150 
FAX: +81-3-5466-7160

EUROPE

GERMANY
VISHAY ELECTRONIC GMBH
GEHEIMRAT-ROSENTHAL-STR. 100 
95100 SELB 
GERMANY 
PH: +49-9287-71-0 
FAX: +49-9287-70435
 
FRANCE
VISHAY S.A.
199, BD DE LA MADELEINE 
06003 NICE, CEDEX 1  
FRANCE 
PH: +33-4-9337-2727 
FAX: +33-4-9337-2726
 
UNITED KINGDOM
VISHAY LTD.
SUITE 6C, TOWER HOUSE
ST. CATHERINE’S COURT
SUNDERLAND ENTERPRISE PARK
SUNDERLAND SR5 3XJ 
UNITED KINGDOM
PH: +44-191-516-8584
FAX: +44-191-549-9556
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