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Problem Overview
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• Thermal management of PCBs can be challenging
o Predicting thermal behavior in simulation is highly valuable

• With simulation, we can include:
o PCB heat sources

▪ Component devices
▪ Ohmic losses in copper traces / planes

o Thermal Environment
▪ Enclosure?
▪ Stagnant air? Forced air?
▪ Heat sinks?

• Reduce number of board spins

• ECAD to full thermal results in minutes

• We will demo the workflow to:
o Altium ECAD export -> EM Trace Loss Calculation (DCIR) -> Temperature Distribution, Trace and 

Component Loss
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Altium
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• Texas Instruments IWR1843BOOST

• Single-chip, 76-GHz to 81-GHz industrial 
radar sensor evaluation module

• 6 Layers

Thermal Simulation (Icepak)

• 2.5A - Max current draw
• Will modify to show software capability

PCB Details
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• Released in 2019
• Altium/Ansys partnership specifically for file 

conversion
• Contains Trace Info, RLCs, Vias, 3D 

Components, Board Stackup, etc.

• Install Ansys EDB Exporter
• Current User Information > Extensions & 

Updates > Software Extensions > Ansys 
EDB Exporter

• Export Altium file as .edb
• File -> Export > Ansys EDB
• Save to desired directory

.EDB Plugin/Export
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Altium – EDB Exporter Extension



Ansys
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• Open Exported File in AEDT,
• File > Import > EDB…

• Verify Layer Stackup
• Check Materials, Fill, Thickness, etc.
• Make Necessary Changes

AEDT Import

20-Jan-26



9

• Voltage Sources
• U8 – RNL0022A @ 3V3  (Buck)
• P6 – PJ-051AH @ 5V  (5Vin)

• Current Sources
• U8 - RNL0022A @ 2.5A  (Buck)*
• U6 – PDT0128 @ 105mA (CPU)

• Two Ways to Configure
1. Right Click > DCIR > Voltage/Current 

Source
• Select (+) and (-) with Pop-Up Dialog Box

2. Select (+) pin > Ctrl + Select (-) Pin > Right 
Click > DCIR > Voltage/Current Source

Source Setup
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• Simulation> DCIR
✓ Use sources defined in project
✓ Export power dissipation for use in Ansys 

Icepack and Mechanical

• Validate    & Analyze

• DCIR can find:
✓ Current choke points
✓ Voltage drop across plane
✓ Current and Power densities
✓ Via currents
✓ Ohmic loss

DCIR Simulation
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• Verify Solution

• Field Overlays     > Plot DCIR Fields
• Volume Current Density
• Voltage
• Power Density

• Performance Specs
• 6-core, 12th Gen i7 w/ 64GB RAM, Laptop
• 250k triangles
• 4 adaptive passes
• 43s simulation time

DC IR Results
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DC IR Simulation - Voltage
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DC IR Simulation – Current Density DC IR Simulation – Power Density
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DC IR Simulation – Via Current Density



Thermal Setup
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• Create PCB Component
• 3D Components > Create > PCB…

• Reference/Link the 3D Layout DCIR 
Project

• Metal Fraction Mesh
• Map EM losses into Icepak and convert to 

thermal solution

PCB Component
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• Visualize PCB Component
• PCB > Visualization > Layer

PCB Component
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Metal Fraction Mesh
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Copper

FR-4

Grid
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Altium IDF Export
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• Export board-level components via IDF
• File > Export > IDF Board…

• Exports the MCAD geometry of board and 
components. 

• Best practice for bringing in board-level 
components into Icepak. 
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Icepak IDF Import
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• Import board-level components via IDF
• Icepak > Import > IDF…

• Reference the Board (.brd) and Library 
(.pro) File.

• Filter out board-level components not 
relevant to DCIR > Thermal and assign 
material properties from technical sheets. 

Note: Technical sheets typically represent board-package material properties using thermal 
resistances. This is because board-packages are geometrically complex and are comprised of 
several different materials. Representing these packages using a thermal resistance network 
is the most efficient way to model a system. 
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Thermal Network
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U8

P6

U6

U6 Thermal Network

U8 Thermal Network

Board Case

Theta_JB
22.4 [C/W]

Theta_JC
6.8 [C/W]

Junction Power
452 [mW]

Theta_JB
5.4 [C/W]

Theta_JC
14.2 [C/W]

Junction Power
0.55 [W]

Board Case
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Thermal Results
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U8

U6
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Thermal Results
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With Board EM Losses Without Board EM Losses



Summary and Discussion
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• Effortless ECAD to simulation tools
o DCIR for Ohmic losses
o Icepak for temperature distribution

▪ Component and trace losses
▪ Metal Fraction Mesh

o Solution time on the order of minutes

• Questions?

• Comments?

• Thank You!!
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