Ronm QUICK START cuine

High-Speed Online Power Electronics Simulator

ROHM PLECS Simulator PE6s

Table of Contents

1. HOW tO ACCESS rrrrrrrrrrrrrrerneniiiiiiiiiiiiiiiiiiiiiiii i p_1
2. Select a Topology ............................................................ p_3
3. Select PoOwer DEViCes «- - rrrrrrrrrermerra i p3
4. Configure Circuit Parameters (“Dialog” parameters) — -=---e-e-- p.4
5. Configure Circuit Parameters (“Table” parameters) — -=xxe-e-o-- p.5
6. RUN SimMulation ==-=--rrrrrrmrrrrr e p.6
7. View Simulation RESUILS ==« xxx-rrrrrmmrrrrri s p7
8. HOId RESUIt OPtiON =« ++wxxrerrermreasereeinies i, p.8.
9. Troubleshooting Simulation Errorg:«««««««-xxxorrerre. p.9
10. SupplemMeENtals -« -wrerrrerrr e p.12
11. Contact INfOrmation ===« rrxrrrrrrrr i p_13

1. How to Access

Internet access and a registration for “MyROHM” are required in advance to use “ ROHM
PLECS Simulator ”.
https://www.rohm.com/login?redirect=/

MyROHM Login New user? Register for free

E-mail Registration is easy and allows you to:

* Use ROHM Solution Simulator (Design Simulation Software)
# Tag ‘Favorite’ Products or Product Categories and receive email
update alerts
Password * Receive ROHM Newsletter, highlighting the latest product
information
or * Save customized Parametric Searches for future reference
» Report and manage technical support inquiries
» Direct contact with Sales/Customer Support for all inquiries.

Forgot Password?

© 2026 ROHM Co., Ltd. 113 No. 68QS007E Rev.002
April 2026



https://www.rohm.com/login?redirect=/

ROHM PLECS Simulator QUICK START GUIDE

To start “ROHM PLECS Simulator”, please access from “Technical Support” in the top page of

ROHM’s website.
https://www.rohm.com/
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PLECS model-based high-speed power device simulation tool

ROHM PLECS Simulator

“ROHM PLECS Simulator” is a web-based simulator that enables fast and easy power device selection for power Sne s
electronics development through intuitive operation. Select a predefined cireuit topology and devices 1o quickly

check losses, temperature, and waveforms. Optimal device capacities and heat sink thermal characteristics for
achieving the specifications can be verified

From the initial design concept phase through device selection and perfarmance comparison, tasks can be

performed smoothly. This tool is provided free of charge (MyROHM registration required)

In addition, a totem-pole circuit can be simulated in the trial version. This version is available without

registration. Feel free to try it out and see how the tool works

PLECS® is a registered trademark of Plexim, Inc.

Get started Trial version
(MyROHM registration required) (No registration required)
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2. Select a Topology

1. Select a topology category.
A: AC-DC PFC
B: DC-AC Inverter
C: DC-DC Converter
Step 1: Topology Selection

I,--------------%
Al A. AC-DC PFC B. DC-AC Inverter ~ C. DC-DC Converter
1

- e e

ROHM PLECS Simulator

1.Topolegy Selection 2. Device Selection 3. Simulatid

Search...

Topology Candidates o Selected Topology

P T,

AC-DC Totem-Pole PFC Diode Rectification (Discrete)
A-011-D

AC-DC Totem-Pole PFC Synchranous Rectification (DOT247)

A-011-D

A-010-DOT

AC-DC 3-Phsse Vienna PFC (Discrete)
A-021-D

Vienna PFC (DOT247)

e mmmmmm———————

O S S S e

\
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I cc= Y

I . . . g

: 3. Enter basic simulation conditions.

1 Xt is not mandatory if the default values are fine.

1

I = e

1

I Basic Conditions

I e r Ty
1 Vin (peak) [Vac] Grid Frequency [Hz] Vout [Vdc] l
1 200 50Hz v 600 :

2. From the shown list, select a

topology that you want to simulate.

i

3. Select Power Devices

4. Click “Next” button once you have
finished entering all the information.

ROHM PLECS Simulator

1. Topclogy Selection 2. Device Selection 3. Simulation

Step 2: Device Selection

SiC-MOSFET Block

VDS [V]

Select  Part Number O]

S g -

1. Candidate power-device products are listed according
to the basic simulation conditions that you have entered
previous page. I

If you want to check the detailed device specification,

click the “Part Number”, and you can see the data sheet.
SCTA4090KR

N-channel SiC power MOSFET Datasheet

—— Ourtli
Voss 1200V L
Rosgen) (TYP.) 90mQ I
T
Py 8aW
@ Features sinner circuit

1) Low on-resistance
2) Fast switching speed
3) Fast reverse recovery
4) Basy 1o parallel
5) Simple to drive

) Pi-ree lead piating ; RoHS compliant Piease nole Driver SOUTCe and PoWer SOUICE Are

Vin (peak) Vac] 200
Grid Frequency [Hz] 50
Vout [Vdc] 600

24 62.0

24 62.0

O 11 scrsosowane 1

o :: SCT4030KR

O :: SCT4065DWAHR :

O np scrossor | 750
a :: SCT40850LL : 750
O T scrsosaxwanr : 1200
o :: scraoezkwa |l 1200
L L . i

| 2 Select “check-box” left of the Part Number that you want

I to simulate.
sic-§effottky Barrier Diode Block
1] - #“ROHM PLECS Simulator” allows you to selectand simulate up
S‘"“ Foct Number F to three products simultaneously.
O 11 SCS320AM 1 650 200
O :: 5C5320A) : 650 200
Ol lscsazuAG J 650 200 N " . " -
== Nm——— 3. Click “Back” or “Next” button,
then you can return or proceed.
— Back
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4. Configure Circuit Parameters (“Dialog” parameters)
1.Symbols whose parameters can be changed are colored light-blue in the circuit diagram.

2.0ver your mouse cursor to the symbol that you want to change the parameter and the
symbol color is turned to blue (e.g. “V_ac” symbol in the below).

3.Click the mouse’s left button.
Controller ’—L,l—--l

Cpen Component

4.A new window like the below is opened.
5.You can change the parameters by entering the value directly* or selecting radio buttons.
6.Push “Apply” button after configuring all parameters.

ranceeT |- T

b| V_ac

Entervalues directly

Vin (peak) 31 V [100...500]

Grid Frequency (® 50Hz

Select radio buttons

r 4
: B
| 1

5

*Note: Parameters can be entered directly are limited by Min. and Max.
values to avoid unexpected system errors.
(e.g. “Vin(peak)” is limited between 100 and 500V in the above.)

© 2026 ROHM Co., Ltd. 413 No. 68QS007E Rev.002
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5. Configure Circuit Parameters (“Table” parameters)

1.Choose the parameter that you want change on the parameter tables (e.g. "60kHz” of

Switching Frequency in the figure below.)
General Conditions

Test_time ! sec
~ ---------‘

Switching Frequency 60000 Hz

N~

2.A blue under-line and variable range of the parameter are appeared.
3.Then, you can change the parameters by entering the value directly
(e.g. “60kHz” was changed to “20kHz” in the figure below.)

General Conditions

Test_time 1 sec
’--------------
| ) )
Switching Frequency I 2000( Hz [10000...100000] |
\--------------’
Device Conditions
© 2026 ROHM Co., Ltd. No. 68QS007E Rev.002
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6. Run Simulation

“‘ROHM PLECS Simulator” has two types of simulation modes (“Start-Up” and “Steady-state”).

Please use the appropriate simulation mode depending on your needs.

B “Start-Up” mode simulates all transient process from the start time (0 sec) to the end time
at “Test time” in “5.Configure Circuit parameters (Table parameters)”.

that you configured

QUICK START GUIDE

To start simulation, click “Start-Up” or “Steady-state” button
in "Simulation Control" table.

Simulation Control

c

Start-U p \NANNAANANANNANNAA A NpA

. I I nnMHninn A I NN

Il
o | | | | | | | \
A AR AT AT AT AT R R AR R TR AT AT R TATAY
> | ‘ [ | | | FAid 11 [ \ bl

| ooy | \1}‘“\ (/1] 1] [ 1] “r\‘lr"\ .I\ TRY
A ARR AR R AR ARRR AR AR RRRR
400

AN

020 025 030 035 040 045 0.508

B On the other hand,

“Steady-state” mode shows only the steady-state results.

Steady-state

© 2026 ROHM Co., Ltd.
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7. View Simulation Results

Numeric results (e.g. Power losses, Efficiency, Temperatures) are showed at the display blocks
in the schematic window.

! I I S O I N | Probe

Heat Sink2 Heat Sink1

:

=]

’

-
Numeric Results

e e

TeonstG

Input/Output

[ 2533, 00|| pin pw]

|—> 2502.09)| Pout [W]

\ 98, 78|| n e

'

|| i (Diode) ['C]

Tj (mosfet) ['Cl

] T_heatsink (Diode) ['C]

T_heatsink (mosfet) ['C]
( 6. 00| Conduction Loss (Diode) [W/device] > 5.74|| Conduction Loss {mosfet) [W/device]
; 12.01]| Total Loss (Diode) [W] '

__fm--_“-
e
S=)e
=
il e]
=l
)= m
_'

Y

i
Q
>
o
@
UD

3. 65] Switching Loss (mosfet) [W/device]

18.77]| Total Loss (mosfet) (W]

Loss {Others) [W]

BN NN N BN BN NN BN BN NN BN BN NN BN BN NN NN BN BN NN BN B N B

-

Waveforms are shown at the right side of simulation screen. You can Zoom-in and Zoom-out
the waveforms and can also download the CSV data* of waveforms.

o’

o N Waveforms

4 N N N S SN S S S S SN SN BN BN SN B M S

Input/Output

MOSFET.

g‘.‘ D'\‘ot':le l
pt L‘:’_l . .

=
' ) reoom

A
Iniulﬂ)ulp.ul_
I._._._-"" ____________
|
Qe E N 2
1
| —
i 2
i Free Constrained Zoomto Curcors csv
1 Zoom Zoom Fit download

*Note: CSV download option is only available for the data size less than 100MB.

© 2026 ROHM Co., Ltd. 7113 No. 68QS007E Rev.002
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8. Hold Result Option

If you want to keep the present waveforms and to compare to another condition’s waveforms,
click “Hold Result” button in “Simulation Control” table.

Simulation Control

’ \
|
m Steady-state : Hold Result :
I
o/

The present waveforms can be held, and after running another condition, its waveforms are
going to be overwrapped in the same window.

501
Another condition

Present condition

Traces

Junction Temp. [deg.C)
&

Another condition
f
© * Iffile:SCTL045DR], SCS320AG (650V/20A/TO-220ACGE), Trace 1 |

© :

Present condition . ___ -

ilfile:SCT&U?éDR]. SCS320AG (650V/20A/TO-220ACGE), Trace 1 |

© 2026 ROHM Co., Ltd. 8/13 No. 68QS007E Rev.002
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9. Troubleshooting Simulation Errors

9-1. Abnormal Numeric Results (Steady-state mode)

When running a simulation in Steady-state mode, the numerical results in the display block

may show abnormalities even though no particular abnormalities are observed in the
waveforms.

B Example of Abnormal Numeric Results Topology: A-011-D Totem-Pole PFC
Simulation mode : Staedy-state
Input/Output a00
-400
MOSFET \/\/\/\
Tj {mosfet) [*C) -20 |
T_heatsink (mosfet) *C] -SiC-MOSFET : SCT4065DR
el ..-233?25. Conduction Loss (masfet) [W/device] +SiC-SBD : SCS320AG
-Vin_ac=240Vrms
Switching Loss (mosfet) [W/idevice) -Vou_t=400V
Total Loss (mosfet) [W] -Vc_init=500V (Initial voltage of Cout)
-fs=100kHz

X All the other conditions are Default.

The root cause of this error is likely that the initial voltage of output capacitor Cout is set to an
unstable condition, Vc_init = 500V, relative to the target output voltage Vout = 400V. Therefore,
this error can often be resolved by correcting the initial conditions to a stable condition.

The figure below shows an example that this error was resolved by correcting the initial
condition to Vc_init = 400V (=Vout).

B Resolving error example by correcting Vc init

Input/Output Topology: A-011-D Totem-Pole PFC
2534.81 | Pin (W) Simulation mode : Staedy-state

Y

2503.57| Pout [W]

+SiC-MOSFET : SCT4065DR

» 98.77 I n (%) 'S|C'SBD . SCS320AG
_ -Vin_ac=240Vrms
MOSFET *Vout=400V
-Vc_init=400V (Initial voltage of Cout)
48.99 | Tj (mosfet) [°C) +fs=100kHz
35.33)| T_heatsink (mostet) [°C} X All the other conditions are Default.

Kel 4.93 | Conduction Loss (mosfet) [W/device)

Switching Loss Imosfet) [W/device)

> 20.57 | Total Loss (mosfet) (W)

© 2026 ROHM Co., Ltd. No. 68QS007E Rev.002
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In addition to correcting Vc_init, the following measures are also useful to resolve this error.

» Simulating by “Start-Up” mode.

» Reducing the Dead Time in the extent with no short-circuit current.

9-2. Matrix is singular (Steady-state mode)

For Steady-state mode, "Matrix is singular" error may occur due to instability in the initial circuit
conditions. When this error occurs, an error message is displayed in the “Simulation Control”
table, as shown in the figure below, and the simulation process stops.

H “Matrix is singular” error example

| S 1
1

Simulation Control
Simulation Error 1

Steady-state Hold Result
%- - —

simulation Error

Topology: A-011-D Totem-Pole PFC
Simulation mode : Staedy-state

-SiC-MOSFET : SCT4065DR
-SiC-SBD : SCS320AG
-Vin_ac=240Vrms

-Vout=400V

-Cout=2mF

-Vc_init=500V (#Vout)

-fs=100kHz

X All the other conditions are Default.

This error, same as error 9-1, can often be resolved by stabilizing the circuit's initial conditions.
The figure below shows an example that the error was resolved by correcting the initial
condition from Vc_init = 500V (#Vout) to 400V (=Vout).

Input/Output
3.
Input_Output

MOSFET

MOSFET

ER0) D

R: vout 2out
SIQ MOSFETIAL Sig-SHD AL
: x®
Heat SinkZ Heat Sinkl

MOSFET

Diode

ey

Vin [V]

400
200

04
-200 A
-400

20

Qe BE M

At
7~
W

Vc init =400V (=

Vout) /\/\/\

Input/Output

- 2531.42 | Fin [W)
- 2500 .20 | Pout [W]
—- 98.77| 0 1%]
Diode MOSFET
*|__35.04)| 7] (Diode) [C] w|  48.95] ) imosfet) [C]
#|  30.43| T_heatsink (Dicde) ['C) o 35.31)| T heatsink (mostet) [°C)
e 5.29 | Conduction Loss (Diode) [Widevicel | 4.91 | condus 5 (mosfet) [Widevice]
- 10.57 | Total Loss {Diode) (W] *| 5.36 ) Swil Loss (mostet) [Widevice)
- 20.53 | Tatal Loss (mastet) [W]
ers
Lass (Others) (W]
Device Selection v

Vout [V]

lout [A)

T
-20

410

400

390

6.3

A f
6.2 '\Jf"f

0.05

A s e
-\J/\ \/ \/ \ /\ \/ \ \//\

fl/‘\‘. /
/’I '\\ / \ / ."\‘ [
\J J

0.07

[\ / \

\ \/’l‘

0.06 0.08

Time /s

0.09 0.11
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9-3. Unable to meet integration tolerances

When extremely rapid changes or discontinuities occur, the simulation tolerances are
exceeded, may result in simulation errors like shown in the figure below (regardless of the
simulation mode “Steady-state” or “Start-Up”).

Under the conditions shown in the figure below, the output capacitance is too large (Cout =
20mF) and the initial voltage is too low (Vc_init = OV), so a rush-current flow at simulation-start,
which can be the root cause as this error.

Topology: A-011-D Totem-Pole PFC
Simulation mode : Start-Up

"""" 1
EZ“‘QT_E_"iJ -SiC-MOSFET : SCT4013DR

+SiC-SBD : SCS320AG
-Vin_ac=100Vrms

Simulation Control * v

Smulztlc-" Error Vout=500V
+Cout=20mF
‘Vc_init=0V
-fs=10kHz

_ i i X All the other conditions are Default.
Unable to meet integration tolerances without
reducing step size below smallest value allowed

Generally, this error can be resolved by adjusting the circuit conditions to prevent rapid
changes or discontinuities. For example, the figure below shows an example that the error is
resolved by lowering Cout to 1mF and applying 500V to Vc_init to suppress a rush-current.

A-011-D - Input_Output v

: (] Input/Output
| fs wosreTy oA | | ] ] ,ﬁ_l E. 200
R | o = A |J|, "lr, |I 'IIIIII' II|I' f ||, ”
; G . —t | = | 1
[ ¥ L g, [ MOSFET S ° f'l' |||..|||||IIHII\ l"'i\ 'I"ll |"I".IJ
V) Eyvs = -
ol e AN 200
. w-'-c;-.u ] [ P L
Diode . 100
MDD = i
Lo ey E VYVVVVVY YYYYVYVY
Shearseur () eone
= Iz -100
S 500 I.\,u'a""{""r M VVAAAAAAAAAAAAANANVAAN
=N A
£ 400 ",
WA
=z 5 \ Nr-." A AAAAAAAAAAWVWNAAN
= o
| wi 1__:' 4 /
0.0 0.1 0.2 0.3 0.4 05
Device Selection Time /s

Cout=1mF i
*Vc _init = 500V (=Vout)

© 2026 ROHM Co., Ltd. 113 No. 68QS007E Rev.002
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10. Supplementals

All the original “PLECS circuits” in “ROHM PLECS Simulator” can be downloaded from
ROHM'’s website. Therefore, if you have a “PLECS license”, you can also run or modify these
PLECS circuits on your PC.

https://www.rohm.com/support/plecs

Circuit Models for PLECS

ROHM provides PLECS models for circuit simulation
Please utilize them for preliminary verification using circuit simulation.

AC-DC PFC DC-AC Inverter DC-DC Converter

Categon Topolo, NO. Simulation circuit name Circuithiodols Document
B2, poey, : zip download download
Boost PFC rr{?”‘i J_ pa & l 300203 AC-DC Boost PFC Vin=200V Iin=2.5A CCM (Zip] m:j
O é i ‘ (Equipped with T0247-N Package)
<Y

4
AC-DC Totem-Pole Bridgeless PFC :j D
A-010-DOT  Vin=200V,Tin=100A,Synchronous FETs ER [POr]
¥ (Equipped with DOT-247 Package)

To run or modify* these PLECS circuits downloaded from the above, you must have installed
"PLECS" simulation software on your PC and inquired its license*”. For more information,
please visit the official website of Plexim.Inc.

https://www.plexim.com/download D I 9 ¢|5

*Notes: For “Modifying” and “Saving” circuits, “Paid” or “Trial” license is mandatory.
For just “Running” and “Viewing” the circuit, “Demo Mode (No-license)” is available.

m PLECS ] PLECS Demo Mode

You can build or modify models and run simulations but the following
restrictions apply:
PLECS is currently unlicensed.

* You can only create new models or open specifically signed demo
* 3 Nolicense file found.

models.
Start in demo mode \Open license manager...

* You cannot save any models.

*® Exporting operations are disabled.
* You cannot use the To File block. %
/. M oK

Restrictions in Demo Mode

© 2026 ROHM Co., Ltd. 12/13 No. 68QS007E Rev.002
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11. Contact Information

If you have any questions, comments, or need support* with “ROHM PLECS Simulator”,
please contact us from the below.

https://www.rohm.com/contactus

News | Carsers | Contact Us Q @

oducts Technical Support Solutions Purchase/Support Company/IR Sustainak

Contact Us

Thank you your interest in ROHM. Please fill in the following information and a
representative will contact you to answer your questions and provide the

information you requested.

* Required Fields
*First Name

*Last Name
* E-mail

* Company
Please type your full company name. Do not abbreviate. If you are a student or educator,enter your university name.

Department

Tel. Number

* Address

* Zip/Postal Code

* City

*Notice: Technical support might be subject to a fee.

© 2026 ROHM Co., Ltd. 13/13 No. 68QS007E Rev.002
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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
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