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<Default Condition>
Vin=800V Vout=50V Iout=300A Tj=100degC
. Aran 0 1m 0 100n
Vin Vv Input Voltage ‘temp 100
.param Vin=800 Vout=50 I0=300 fsw_min=>50k fsw_max=200k
.param Rg_on1=2 Rg_off1=0.22 VGH1=18 VGL1=0 Tdead1=100n
Vout \Y Output Voltage .param Rg_on2=2 Rg_off2=1 VGH2=12 VGL2=0 Tdead2=100n Vout
.options
lo A Output current + method=Gear et te Serrea i /
+ solver=alt .
VGHA1 \% Gate Drive Voltage High (Primary) *+ reltol=0.003 — v ) .01
RB160MM-40 {Rg_on1} s
VGL1 vV Gate Drive Voltage Low (Primary) %
RB160MM-40 {Rg_off1} 02 G ?sgmzoi bh S
. . R2 = _| Qe c+40 Qa_G-4 R10
Rg_on1 Q Gate Resistance On (Primary) o prope P . o © I ‘(@gg‘, " < {(ver
e sct4018kr_L3 sct4018kr_13 /7t
. . e 1 G_Qﬁ G@B m’g} 2006k F
Rg_off1 Q Gate Resistance Off (Primary) n s n e of’s s -
= 7 Q3.6 5 &7n200bh n200bh ::1
VGH2 \Y Gate Drive Voltage High (Secondary) Rotcofin g0 Ra'on) s s
D7 RB 0 o
VGL2 V Gate Drive Voltage Low (Secondary) a1 {na'o} 246 h I prime I C> C>
_¢ V4 ve
. Vi c— KL213099 Lond—b
Rg_on2 Q Gate Resistance On (Secondary) RE1SOHM 40 (Ro'onl} a1_ps
vi L3
. a 0.185p :_cz =
Rg_off2 Q Gate Resistance Off (Secondary) i1 Vim0 T i) ey A D{m 53 m =
RB160MM-40 {Rg_off2}
a2 AL 0 D0 R15 2.6 IQZ Pl 2 | 1"
. B2 = n s5|Pin) ) s
Devices (Default) SR, I
V=IF(I(V2)>20,1,0) RB160MM-40 {Rg_off2} b G Q5 Q
D12 R21 - 0b_ G4 : (rs E (rs n.
Q2 Q4 = .
sct4018kr_3, scta018kr_L3, | s I
. -5 92. B ng G EE
Q1'\’4 SiC MOSFETs SCT4018KR D13 R12 = -
Vhigh=1 Vlow=0 Td={Tdead2} F ] Q 'n200bh
- a s {VGH2} RB160MM-40 {Rg_off2} 0 G
Q5~20 Si MOSFETs RS7N200BH V ° Qb_s
Bl =
0 [ Qs vs
D1~D16 Schottky Barrier Diodes RB160MM-40 AR B 2
RB160MM-40 {Rg_off2} e
- R23 -
v
Qd_S

You can download and exchange other component models. See the link below for details.
How to Use LTspice® Models. Design Simulation Models : English version
LTspice®ETNDEWG . THAETIL « HAGEIR

X LTspice® is a registered trademark of Analog Devices, Inc.
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[g Settings Y [ Configure Analysis X
Netlist Options e Search Paths Internet Hacks Transient AC Analysis DCsweep Moise DCTransfer DCoppnt Transient Frequency Response
Operation Schematic Waveformes SPICE Save Defaults Perform a non-inear, time-domain simulation.

. Stop time: 1m
Default Integration Method[*] ] pme
Ot = Gmin: le-12 Time to start saving data: 0
rapezoida —_— ]
O T Abstol: 1e-12 Maximum Timestep: 100n
o G —— Start external DC supply voltages at ov: [
ear : 0.002
Reltol N Stop simulating if steady state is detected: [
Default DC solve strategy Chgtol: Te-14 Don't reset T=0 when steady state is detected:
] Noopiter Trtol[*]: 3 Step the load current source: [
Skip initial operating point solution: [

Skip Gmin Steppi
[ Skip Gmin Stepping Volttol:  1e-06

Engine Syntax: .tran <Tprint> <Tstop> [<Tstart> [<Tmaxstep=]] [<option= [<opton:] ...]

Sstol: Q.001
Solver[*]:  Alternate w —_— Jtran 0 1m 0 100n|
MinDeltaGmin:  0.0001]

Max threads: 12 V — Cancel

Matrix Compiler | object code  ~ No Bypass[*] @
Thread Priority[*]: high ~

["] Setting remembered between program invocations.

Reset to Default Values

£t AT

(Note) LTspice version:24.1.9
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How to add (change) a new component ROHM
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Click on the “Component”
icon from the toolbar to
add a new component to
the schematic.

Save LTspice® model in
the same folder as the
schematic file.

Download LTspice® model
from ROHM website.

[ LTspice - [AC-DC Boast PFC Vin=200 lin=2 54 BCM.asc] - o .

ROHM News | Careers | ContactUs Q. @ LTS ice® SCh e m ati C fi Ie £ File Edt Hiarchy View Simulste Tools Window Help == REr
it Products  Technical Support Applications Purchase/Support Company/IR Sustai p CADHMBEL IINEBQAQAATI LY § =3 *. = # t10O7
LT T
Home » SiC Power Devices » SiC MOSFETs » SCT4013DE
Product Detail - Reference Design / Evaluation Board - Design Resources 'I,/\ AC-DC Boost PFC Vin=200V lin=2.5A BCM.asc —
-~ BR1
_ - 7 BR10AG0OV uz
D AC-DC Boost PFC Vin=200V lin=2.54 BCM.log g |n u e v, our Dbt Comdition:
Package & Vin=200Vac lin=2.5Aac
e SCT4013DE Lr BR10AGDOV.asy ; 1500 = SCSI04AHG Vo-A00VdC ips=50Hz
E H Tj=100degC
750V, 105A, 3-pin THD, Trench-structure, Silicon- I Hasy k la N 1o 2 SR
carbide (SiC) MOSFET T PWM-PFC-BCM.asy S 200n R 1) i
g 4 Pine200
rova E % scs304ahg.asy & + Vo=1400
_ | scs30dahg_ltspice.lib ;;?5:
Advantages of ROHM's 4th Generation SIC MOSFET T sctdoasd £.as5y 47 E E::'_lz:
This e = tching loss compared - L =
o S s Nﬂ ::;:::Zf_lts\:):c:hb I . R4 +Rg_off=2
- o D ks
. y — Q1_ G
@ DATASHEET BUY* SAMPLE * e P i o X RS
_ - J 55 1Wlib 5
roo=n o ) {Rg_on}
Documents l-Toms ~ | Packaging & Quality ~ FAQs ContactUs J 55 PWM-PEC-BCM.lib
-
* i e i o
1 T sct
I L ST /
1 .
SCT4013DE e o e - [ Component \ 4 >
750V, 105A, 3-pin THD, Trench-structure, Silicon-carbide (SIC) MOSFET
sct4013de Top Directory:
Product Detail Reference Design / Evaluation Board %gg‘jﬁxus"ﬂ C:¥Users¥AtaruSugimoto¥Desktop¥AC-DC Boost PFC Vin=200¥ Tin=2.54 BCM
Tools Rone3mohm typ, Search: [sct4013de ][ o to analog.com |
) Cr¥fuser Deskiop¥AC-DC Boost PEC Vin=200V Iin=2.54 BCM
Type Title . ® BR10A600Y
v
I I’ l‘ l PWM-PFC-BCM
Models XED [l SCT4013DE PSIM Model L S p I Ce O e I scs304ah
Hodels XD Mg SCTAOLIDEPLECSModl 0 |  [CoCCoo——————-==== v/ S i Select a con \ponent
———————————————————— T 1
Models | XED Mg SCT40130E LTspice Model D | | D scrdoizdeasy 1
n Own Oa 1 ] sctd013de_tspicelib !
Models X M SCT4013DE SPICE Thermal Mode o o ]
I sctd4013de_ta
Models X [l SCT4013DE SPICE Model o =¥
“““ | sct4013de_t_lispicelib
20/30/CAD ESTIERR oo symool. Foateie
Eﬁ Lo GetProduct Info
open Bl Grait o
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How to change the Simulation Conditions ROHM
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SImU|at|0n SChematIC W.param Statement Editor X

| FARAM staterment w |
¥ (Tspice - [AC-DC Boost PFC Vin=200V lin=2.54 BCM.asc] - x Marne - _V Elu_e_ -
{: File Edit Hierarchy View Simulate Tools Window Help - 2 x Win : 200 :
CADHESP INBRARAATALSO: =3 Bt 1O T2 HMNAQ Vo Vs
- Iin | 25 i
a BR1 f | s0
u“‘E' BR10A600V u2 Default Condition: ” : :
b A Y L1 fﬂ%"ﬁm u4 ouT Vin=200Vac Tin=2.5Aac :g[' H ;8 i
1n ( ) %4 % SR IN+= ' i Vo=400Vdc fps=50Hz e ! '
£ = & 150p SCS304AHG Tj=100degC Re_on 1 5 H
*
_,l:l v o ——— = Rz _off : 2 :
s c1 SO nvros i |
Z — u3 //J“\) :.temp 100 :
e 200n U3 G ( SCT4045DE N, I.param 1
z {Vo} !+ Vin=200 /
@ 1+ Vo=400
1+ Tin=25 1
:: ::ngsszfls : Syntax: param <nameXx=<value’ ..
1 —= 1
= :+ Vg_L=0 : pararn  Yin=200 YWo=400 Tn=25 fpe=50 Ve H=18 Vegl=0 Reon=5 Reoff=2] |
L + Rg_on=5
o ~ i.* Rg_o P i Delete Tnsert Gancel
PWM-PFC-BCM b2 R TTTTmTTTTTTTT
H1—Q1 G v or
" - RB160MM-40 {Rg_off}
HO—| > QLG * 36
FB; FB b1 R? W Edit Text on the Schematic: X
\
RB160MM-40 {Rg_on} How to netlist this text Justification Font Size
OCDmment Left w 15i{default] p—
Alternate © SPICE directive D Vertical Text

pararn
+ Win=200
+ Wo=400
+Iin=2.5

Right-click on the “.param” text on the schematic to launch
the “.param Statement Editor” or “Text Editor. Change the
parameters as necessary.

+ Re_off=2]

Press Shift+Enter to start a new line.
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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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