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Application Note

Design Models

How to Use PSIM Models

ROHM provides PSIM models for simulating electrical circuits. This application note explains how to obtain the PSIM models,

import them, and use them in circuit diagrams.

What is PSIM?

Altair® PSIM™ (hereafter “PSIM”) is a circuit simulator developed by Altair Engineering Inc. (USA) for power electronics and
motor control. Rapid simulations, an intuitive user interface, waveform analysis function, etc. provide a powerful simulation
environment for analysis of power electronics, design of control system circuits, and research on inverter motor drives. PSIM
treats semiconductor devices as ideal switches. Therefore, calculations can converge more easily and simulations can be

performed more rapidly compared with other simulators that use detailed models for the semiconductor devices.

Note: Altair® and PSIM™ are registered trademark and trademark of Altair Engineering Inc.

How to obtain PSIM models
Obtain the PSIM models according to the procedure below.

1. Access ROHM’s home page. — https://www.rohm.com/

2. There are two paths to obtain the PSIM models as follows.

Path a: When the product name is known
a-1. Click the search icon (A) at the top and enter the product name of the PSIM model to obtain in the search field (B).

“SCT4018KR” is used here as an example for explanation.

News | Careers | ContactUs Q@ MyROHM Login

Products Technical Support Applications Purchase/Support Company/IR Sustainability

a SCT4018KR Q

SiC POWER DE ICES [ NEW PRODUCTS ]

l NEW TECHNOLOGIES l

ROHM

SEMICONDUCTOR

> Join ROHM Webinars -
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a-2. When the search results are displayed, click on the relevant product name (C).

ROHIN

SEMICONDUCTOR

Products

Technical Support

Search results for: SCT4018KR

All Technical Document ~

Products (showing 1 to 5 of 10)

]
SCT4018KR (Recommended)
1200V, 18me, 4-pin THD, Trench-structure, Silicon-carbide(SiC) power MOSFET;

Applications

Design Model ~

News | Careers | ContactUs Q@ MyROHM Login

Purchase/Support Company/IR  Sustainability

3D Data ™ Symbol / Footprint ™ Simulation ™

News (showing 1 to 1 of 1)

4<sup>th</sup> Gen SiC MOSFET Simulation Models for PSIM...
ROHM has begun offering 4th Gen SiC MOSFET simulation models

compatible with PSIM™, a circuit simulator designed for power electronics

SCT4018KR Is ... and motor drive developed by Altair®. Designers can now easily download

o
SCT4036KR (Recommended)

1200V, 36mS, 4-pin THD, Trench-structure, Silicon-carbide(SiC) power MOSFET;
SCTANIGKRS ...

a-3. When the product page is opened, click “Design Resources” > “Tools” at the top (D) or “Tools” at the bottom (E).

News | Careers | ContactUs Q@ MyROHM Login

Purchase/Support

ROHM

SEMICONDUCTOR

Products Technical Support Applications

O

Design Resources

Company/IR  Sustainability

Home » SiC Power Devices » SiC MOSFETs » SCT4018KR

Product Detail Reference Design / Evaluation Board
Documents
Technical Articles
Tools

Packaging & Quality

Package

pin THD, Trench-structure,
Silicon-carbide(SiC) power MOSFET

SCT4018KR is a SiC MOSFET that contributes to miniaturization and low power consumption of
applications. This is a 4th generation product that achieves industry-leading low on-resistance without
sacrificing short-circuit withstand time. This is a 4-pin package type with a driver source terminal that
can maximize the high-speed switching performance that is a feature of SiC MOSFETSs.

Advantages of ROHM's 4th Generation SiC MOSFET
This series has about 40% reduction in on-resistance and about 50% reduction in switching loss
compared to conventional products. The 15V gate-source voltage makes application design easier.

@@ DATA SHEF"E SAMPLE *

FAQs

22 View

* This is a standard-grade product.
For Automotive usage, please contact Sales.

Documents ~  Tools ~  Packaging & Quality ~ Contact Us
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a-4. The page scrolls down and the models and the tools are displayed. Click the relevant PSIM model (F) to download it.

SCT4018KR

1200V, 18m<2, 4-pin THD, Trench-structure, Silicon-carblde(SIC) power MOSFET

Product Detail Reference Design / Evaluation Board

DATA SHEET BUY *

Required)

Top #
Tools
Type 3 Title % Last Updated =
Models V @ SCT4018KR PLECS Model 2024/07/04
Models V I SCT4018KR PSIM Model 2024/05/29
Models V I SCT4018KR LTspice Model 2023/09/13
Models V Il SCT4018KR SPICE Model 2023/07/28
Models V @ SCT4018KR SPICE Thermal Model 2023/07/28
ROHM Solution Simulator (Login D A-011a. Tote - Pr 92

ROHM Solution Simulator (Login
Required)

ROHM Solution Simulator (Login
Required)

2D/3D/CAD

PCB Symbol, Footprint

= & 3D Model
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Path b: When the product name is unknown

b-1. Click “Products” (A) in the top menu and select the product category to search. For example, to search SiC MOSFETSs,
click “Power Devices” (B) and then “SiC MOSFETs” (C).

@ News | Careers | ContactUs Q@ MyROHM Login

SEMICONDUCTOR
Products Technical Support Applications Purchase/Support Company/IR Sustainability
Category Name Power Devices
Amplifiers & Linear @ Power Transistors (@ SiC Power Devices @ Intelligent Power Module
Power Management . 12 to 150V MOSFETs . SIC Schottky Barrier Diodes . IGBT-IPM
Motor / Actuator Drivers
+ 190 to 800V Power MOSFET: « SiC MOSFETs
MOSFETs / Transistors / Diodes ) ,
Power Devicas - Automotive MOSFETs - SIC Power Module O Gate Drivers
Resistors / Capacitors ' ?g;'ili';lgirpose Bipolar . ala(isgh‘gttky Barrier Dicdes « [solated Gate Drivers
Memory . Digital Transistors « SiIC MOSFET Bare Die . IGBT/MOSFET High/Low Side
. Gate Drivers
Clocks & Timers
. ’ . - Non-insulated Gate Drivers for
Switch & Multiplexer & Logic _ _ Batiery Management System
Data Converter © Power Diodes © GaN Power Devices (BMS)
Sensors & MEMS . Schottky Barrier Diodes - GaN HEMT
Display Drivers . Fast Recovery Diodes . GaN HEMT Power Stage ICs
Interface . Standard Rectifier Diodes « Gate Drivers for GaN
Wireless LSIs « Transient Voltage Suppressor
Audio & Video Diode
© IGBT

Speech Synthesis LSIs + Zener Diodes

- Field Stop Trench IGBT
« Ignition IGBT

Microcontrollers (MCUs)

Opto Electronics
« IGBT Bare Die

Wireless Modules / Printheads

b-2. When the product family page is opened, click “Parametric Search” (D) at the top.

News | Careers | ContactUs Q@ MyROHM Login

Products Technical Support Applications Purchase/Support Company/IR Sustainability

Home » SiC Power Dewces@SFE‘s

Easy Part Finder Parametric Search Supporting Information Design Resources

ROHM

SEMICONDUCTOR

SiC MOSFETs

SIiC MOSFETs eliminate tail current during switching, resulting in faster operation, reduced switching loss,
and increased stabilization. Lower ON resistance and a compact chip size result in reduced capacitance
and gate charge. In addition, SiC exhibits superior material properties, such as minimal ON-resistance
increases, and enables greater package miniaturization and energy savings than silicon (Si) devices, in
which the ON resistance can more than double with increased temperature.

ROHM’s 4™ Generation SiC MOSFET
Our latest 4™ Gen SiC MOSFETs provide industry-leading low ON resistance with improving short-circuit

withstand time. Additional features include low switching loss and support for 15V gate-source voltage
that contributes to further device power savings.

Continued on the next page
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b-3. Scroll the list to the right (E) to display the “PSIM Model” column (F). The icons indicate products for which a model is

available. Click the icon to download the model file.

Pal‘ametl‘ic Search CONDENSE PARAMETRIC
Search Table Data Q SHOW/HIDE FILTERS :: EXPAND FILTERS
Common Standard Package Drain-source Drain-source On- Generation Drain Current[A] Total |
Voltage[V] state Dissip
- T0-247-4L 650 Resistance(Typ.) 4th Gen (Trench) 3.7 R 3t
AEC-Q101 TO-247N 750 (mQ 3rd Gen (Trench) 10 ' 8t
(Automotive T0-263-7L 1200 19 - 9nd Gen (Planar) 14 9z
Grade)
TO-263-7LA 1700 17 | 17 1(
TO-3PFM 16 21 1
22 22 1
26 23 . 11
30
AV AV AV av 36 v av AV AV
4 »
Show 10 = entries 4 2 4 DownloadCSV &} Save Settings
4 »
Supply
period of
Matching Parts : 91 ) product
Junction ROHM longivity
Total Power Temperature Functional Solution program PSIM Plecs i
m Dissipation[W] (Max.) [°C] Safety Simulator [Year] Model Model |
[ ] scT4062KRHR @) BUY SAMPLE 115 175 = 10 = E
] scT4062KR @) BUY SAMPLE 115 175 , E 10 E E
(] scraoe2kEHR &) BUY SAMPLE 115 175 Scroll to the right 10 - a
[ scTaoe2KE BUY SAMPLE 115 175 o] 10 a o]
] scTaoaspw7HR &) BUY SAMPLE 93 175 - a
(] scTaoasow? BUY SAMPLE 93 175 a o]
(] scTa045DRHR @) BUY SAMPLE 115 175 10 - a
() scTa04sDR @) BUY SAMPLE 115 175 - o] 10 (o] o]
(] scTa045DEHR &) BUY SAMPLE 115 175 = 10 - a
[ ] scT4045DE @) BUY SAMPLE 115 175 , E 10 E E
4 »
Show 10 = entries < 2 >
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How to import models

1. The downloaded ZIP folder contains an XML file for the thermal device. Copy the file to any folder where you save PSIM models.

As an example, the file is saved to the “G:\data\PSIM_Training\import_device\PSIM_xml” folder.

2. In the menu, select “Options” > “Set Path...” (A).

A e

<o A= /@_]

Simulate Script  Analysi

PSIM - buck - main.psimsch®
E '& L é‘
NEEHS L B2Ra o @
File Edit View Design Suites Subcircuit Elements
Library Browser v X
Type one or more words to search in element's name and desc
Find | Find
Power
El- Power
RLC Branches
. RLC Branch [l—]
& Switches D Switches
.. Transforme
. Magnetic E D Transformers
... Other .
Magnetic Elements
... Motor Drive D
-- MagCouple [: Other
.. MagCouple )
... Mechanical D Motor Drive
.. Thermal
MagCoupler
... Renewable [2] 5

bucl

"] welcome : :

o

Options

J.ltilities Window Help

]
Settings...

Languages

v | Auto-run SIMVIEW

u

Set Path...

Gati

1

Enter Password

Disable Password

Customize Keyboard/Toolbar
Save Custom Settings...

Load Custom Settings...

License Setup

(-

3. When the “Set Path” window is opened, click “Add Folder...” (C) for “Device File Path” (B).

Set Path X
Search Path:
Add Folder...
Remove Folder
Move to Top ‘
Move Up
Mave Down
< > Move to Bottom

a Device File Path:
[ c\Altain\Altair_PSIM_2023.1\Device

Add Folder.. b
" Add File...
Remove
< >
C Block Include Path:
Add Folder... |
Continued on the next page
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4. When the folder selection window is opened, select the folder where you saved the file in step 1.

5. When the selection is completed, the folder path (D) is displayed in “Device File Path”. Finally, click “Save” (E).

Set Path X
Search Path:
Add Folder...
Remove Folder
Move to Top |
Move Up
Move Down
< > Move to Bottom
Device File Path:
(] c:\Altair\Altair_PSIM_2023.1\Device Add Folder... |
a [ G:\data\PSIM_Training\import_device\PSIM_xm ' AddFle. ..
Remove
£ >
C Blodk Indude Path:
Add Folder...
Remove
< >
SPICE Model Path:
[ cr\AltainAltair_PSIM_2023.1\SPICEIib Add Folder...
Remove
Reload Models
£ >
LTspice Executable File Path:
| Browse... I
Python folder: (Location of python.exe)
IC:\Program File\Altair\2023\common\python\python3.8\win64\: Browse... I
Save | Close |

6. To activate the selected folder, close PSIM and then restart it. The imported thermal xml file can now be used in PSIM.

© 2024 ROHM Co., Ltd. 719 No. 67ANO37E Rev.001
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How to use models in circuit diagrams

1. For example, open “buck-main.psimsch”, an example dc-dc circuit diagram. Select MOSFET (A) and change the parameter for
“Model Level” (B) from “1” to “Thermal (MOSFET(Eon))”.

2. Click “...” (C) for “Device”.

Dbﬂé b B o @

XX M s7EIRLRAD

GO W L oD

Library Browser

: File Edit View Design Suites

vx ] weicome” : : buck - main.psimsch* xl

Subcircuit  Elements Simulate Script  Analysis Options  Utilities Window Help

fd [ Fnd

Type one or more words to search in element’s name and desc @ w Converter
Find

‘ 7 Subcigi:uit

Power
B Pawes [:l RLC Branches
-RLC Branch
- Switches D Switches
- Transforme
- Magnetic E E Transformers
Other .
Magnetic Elements
- Motor Drive D
MagCouple D Other
-~ MagCouple y
- Mechanical D Motor Drive
Thermal E M.
agCoupler
Renewable
EMI Design [:l MagCoupler-RT
- Control
@- Other D Mechanical Loads ...
i-Saurces D Thermal
- SPICE
Event Control [:l Renewable Energy
- SimCoder . )
Symbols D EMI Design Suite
- Page
- Typhoon-HIL

(19

—

L
-

Gating Block

Voltmeter:

7o 1 Ee—

| parameters | color | Smulation Models

MOSFET (Eon) Help
Name [mos1
Model Level Thermal (MOSFET (Eon)
Device
Number of Parallel Devices |1
Frequency |10k
Rg_on (turn-on) Il
Rg_off (turn-off) | 1

Initial Tj_Q
Initial Tj_D
Initial Ploss_Q
Initial Ploss_D
TjFlag

Ploss Flag
Current Flag

Pcond_Q Calbration Factor [1
Psw_Q Calibration Factor |1
Pcond_D Calibration Factor |1
Psw_D Calibration Factor |1

ES
E
o
o
J1
J1
Jo

A 4
i—l—lj—lj—l—l—l—l—l—l—lj—l—lgm—lg

L

3. Select the added thermal device (D) and then click “OK” (E).

Search for Device

|select Field ~|

Select Device type: lMOSFET_EON v [
K

CAS325M12HM2_discrete

Field name

[Match all (anD) =1 Sench |

Search Result

Manufacturer | Part Number | vds,max [ 1dsmax | Tj,max [ Fie Path ~
Wolfspeed C3M0350120] 1200

7.2 150 C ¥Alt.¥Alta -_PSIM_2023. 1¥Devu¥wdfsp=edm\umd¥sx m

,¥data¥PSIM Trannqh\oort_
98 175 M _]
81 175 devi |_Xxmi¥SCT40 18KE. xm
81 175 G ¥data¥PSIM, Trmeport device¥PSIM_xml¥SCT40 18KR.xm
wiPSlM Trarmg!nwt devoceWSlM meVSCT 18KW7.>

Openrie |mm|| Concel

Continued on the next page

-

© 2024 ROHM Co., Ltd.

8/9

No. 67ANO37E Rev.001
August 2024



How to Use PSIM Models Application Note

4. Check the connection and add environment temperature (G) to the thermal device using a constant block (F).

PSIM - buck - main.psimsch*

Library Browser v X E] Wekome [ | buck-mainpsimsch® X | s
Type one or more words to search in element's name and desc
Fnd |con Find

‘c?m{u

—- T ———Pwgk Converter |
s - @ =1

@ Swiches || P Convolution

e Control — Subciycuit Voltmeter:
Mognetic ]| (]
Other - §
Moor ] TN o ad To measure the node voltage
MagCouple| - Mechanical Lo...
:::;:’:: | 0 Mechanical Lo..
me ) Mechanical Lo...
eMiDesign|| [55] eV Board Cont.. £
 Other B 2on o controien = T
=} Sw;l:‘;s'oge ﬁ A/D Converter
Current B A/D Converter Gatlng Block
sPicE
Event Control a A/D Converter
@ ;":;d: A/D Converter
Page T woconvener
Tppdeiie i aDConverter
A/D Converter
B apconverer
B Awoconvener
f]  aoconverterroin
Ao comverteriz-biv
| D comvener a-bin
I woconeer ebiv 1| |
E] aocsosrd con.. Simulation Message
< > || +

Project View  Library Browser

Alpha Controller
C(V controlled) & e
E +
A LI

5. Perform a PSIM simulation.

© 2024 ROHM Co., Ltd. 9/9 No. 67ANO37E Rev.001
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
© 2023 ROHM Co., Ltd. All rights reserved. R2043A
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