ROHM

Application Note

Design Models
How to Use LTspice® Models

ROHM provides the LTspice models for simulating electrical circuits. This application note explains how to add models to LTspice.
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How to Use LTspice Models Application Note

1. How to obtain the models

Step 1
- Access the ROHM website. Enter the product model name in the “Search ROHM” box on the upper right of the home page.

Company Sustainability R&D Careers ContactUs
ROHM j
SEMICONDUCTOR
Products Technical Support Applications Sales Buy or Sal @

Rowense 2 (\ialon NEW PRODUCTS /
TECHNOLOGIES

; Technology
O

Technology «.

Power P8 Analog ===

I NEW TECHNOLOGIES |

> What is the Nano Series?

Revolutionary power supply
technologies that leverage
analog expertise cultivated over
many...

READ MORE

Electronics for the Future

Step 2
- Click on the applicable model name in the search results.

Company Sustainability R&D Careers Contact Us [RETGIeISIGEET]] ev
ROHM

S Products Technical Support Applications Sales Buy or Sample @

Search results for: RBRAONS60A

All Products Parametric Technical Document ~ Design Model ~ 3DData ~ Symbol / Footprint ~ Simulation ~

Products (showing 1 to 2 of 2) News (no results found!)

&
Q’Ck RBRAONS60A (Active)

Low VF, 60V, 404, TO-2635 (D2PAK), Schottky Barrier Diode; RBR40NS60A is Schottky
Barrier ...

O

RBRAONS60AFH (Active)
Low VF, 60V, 404, TO-2635 (D2PAK), Schoutky Barrier Diode for Autometive; RERAONSS0AFH
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How to Use LTspice Models Application Note

Step 3
- When the product page is displayed, click “Tools”.

- The “Models” window opens. Locate and click the LTspice model.

Company Sustainability R&D Careers Contact Us [RT{els L BNeT-T] ev

) Products Technical Support Applications Sales Buy or Sample @

ROHM

Home * Diodes » Schorttky Barrier Diodes » Low VF Type » RBRAONS60A

Product Detail © Design Resources ¥

Package Dimensions

— RBR4ONS60A

Low VE, 60V, 40A, TO-263S (D2PAK), Schottky Barrier
Diode

REBRAONS60A is Schottky Barrier Diode for general rectification.

*This is d
&) DATA\NET SAMPLE* [

luct.
contact Sales

e usage,

Documents ~  Tools #~ Packaging & Quality ~ FAQs Contact Us

21 View

Models

How To Create Symbols For PSpice B RBRAONS60A SPICE Model

Product Detail Models

RBR40ONSA0A LTspice Model
Part Number, RERAONS60ATL N spiee Hote S (D2PAK)

Unit Quantity| 1000 2D/3D/CAD N
ROHS) Yes

iy X
PCB Symbol, Footprint
&l BTN

= o

SPECIFICATIONS: FEATURES:

Step 4
- When “LICENSE AGREEMENT” is displayed, check “l accept the License Agreement.” and click “Download” to download the

file.

LTspice LICENCE AGREEMENT X

DISCLAIMER
LTepice® is a registered trademark of Analog Devices, Inc.

This SPICE Model is protected under copyright laws.

ROHM hereky grants wou a nonexclusive, nontransferable license to use this SFICE
Model as long as yvou abide by the terms and conditions of this DISCLAIMER.
However, you are not authorized to sell, loan, rent, lease, redistribute or license this
SPICE Model, in whole or in part, or in modified form, to anmyone

You may modify this SPICE Model to suit vour specific applications, but the rights to
derivative works and said modifications shall belong to ROHM. You may make copies
of this SPICE Model a2 necessary for internal use only within yvour compsny,

SPICE Models can be a useful tool for evaluating product performance. Howewer,
they cannot reflect accurate device performance under all conditions, and are not
intended to replace the use of an evaluation koard for final werification. In any case,
the latest datashest iz considered the final design guideline and represents the only
actual performance specifications.

On the condition that you agree to any and all terms and conditions of this DISCLAIMER, ROHM hereby
grants you the right to use this SPICE Model. By checking the "1 accept the License Agreement”, you are
deemed to have agreed to this DISCLAIMER. If you do NOT agree to the terms and conditions of this
DISCLAIMER, do NOT click the "I accept the License Agreement.” to indicate disagreement and please do

not use this SPICE Model.
Check r 'l accept the License Agreement.
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2. Model types

The models are classified into two types: device model and subcircuit model. You can check the syntax by opening the downloaded

file with a text editor. The device models cover single elements, including bipolar transistors and diodes. The syntax starts with

“.MODEL". The subcircuit models cover configurations with multiple elements, including MOSFET, SiC power devices, and IGBT.
The syntax starts with “.SUBCKT” and ends with “.ENDS”. Among the subcircuit models, the models for MOSFET are described

as macro models representing MOSFET with equivalent circuits configured with the passive and active elements and the power

supply. As a result, there are multiple “.MODEL”". SiC power devices and IGBT are described as behavior models representing

the device characteristics with specific numerical expressions.

ISE=70.000E-15
NE=1.8934
BR=11.565
VAR=100
IKR=.11266
ISC=1.0228E-12
NC=1.3260
NK=.71869
RE=.2
RB=13.897
RC=1.2190
CJE=11.342E-12
MJE=.38289
CJC=4.0230E-12
MJC=.34629
TF=338.92E-12
XTF=4.0449
VTF=167.36
ITF=.85959
TR=110.25E-9
XTB=1.5000

+ 4+ 4+ + + A+ +

Model types Device model Subcircuit model
First command |.MODEL .SUBCKT
Main devices |Bipolar transistor MOSFET (macro model)
Diode SiC power device (behavior model)
LED IGBT (behavior model)
Bi-directional TVS diode (macro model)
Digital Transistor (macro model)
Darlington Transistor (macro model)
Complex Transistor (macro model)
Laser Diode (behavior model)
Syntax * Q2SC4081UB NPN BIT model |Macro model Behavior model
exan“ﬂes * Date: 2006/11/30
.MODEL Q2SC4081UB NPN * R6006INX NMOSFET model * SCT4018KR SiC NMOSFET model
1S=70.000E-15 * PKG: TO-220FM,Vdss=600V,Id=6A |* T0247-4L
BF=277.08 * Rds(on)=0.720,Qg=15.5nC * 1200V 90A 18mOhm
VAF=114.03 * Model Generated by ROHM * Model Generated by ROHM
IKF=1 * All Rights Reserved * All Rights Reserved
* *

DATE:2022/02/03
*ok kAR KA KKKKKKKD G S DS

.SUBCKT SCT4018KR 1 2 3 4

Date: 2017/07/27
*****************D G S

.SUBCKT R60O6INX 1 2 3

M1 11 22 3 3 MOS_N .PARAM TO=25
D1 3 1 DDS *
R1 1 11 RTH 697.2m .FUNC R1(I)
D2 22 11 DDG {18.49m*T*EXP((TEMP-T@)/207.9*EXP ((TE
R2 2 22 14.8 MP.T@)/880) )+905.2n*I*ABS (I)**1.745%E
.MODEL MOS_N NMOS XP((TEMP-TQ)/160.2*EXP((TEMP-TQ)/348.
+ LEVEL=3 4))}
+ L=2.0000E-6 .FUNC R2(I)
+ W=1 {5*MAX(I,8)+5*MIN(I,0)}
: (omitted) .FUNC V1(V,W)
+ KAPPA=0 {V-67.95m*ASINH(W/17.87m)*EXP ( (TEMP-T
+ NFS=36G 0)/-323.4)-270.9m*ASINH(W/693 . 3m) *EXP
.MODEL DDS D ((TEMP-TQ)/-260.5)-43.83m*W*EXP ( (TEMP
+ IS=2.2476E-6 -T0)/3.368k)}
+ N=2.1699 :
: (omitted) 1 (omitted)
+ BV=600 :
+ TT=70n V12 52 53 0
.MODEL DDG D Cl11 53 1 1p
+ CJO0=172.09E-12 G1l1 52 1
+ M=3.3976 VALUE={I11(MIN(MAX(V(52,1),-4.5k),3.6
: (omitted) ))+I(V12)*C11(MAX(V(52,1),625.6m),MIN
+ FC=0.11 (v(52,1),625.6m))}
+ T_ABS=25 R11 52 1 1T
.MODEL RTH RES .ENDS SCT4018KR
+ TC1=0.0073

+ TC2=0.0200E-3
.ENDS R6006INX

© 2022 ROHM Co., Ltd.

No. 65ANOG5E Rev.001
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3. File configuration of LTspice

When LTspice is installed, files are created in the configuration as shown in Figure 1. The folders related to the model and symbol
files are ¥cmp, ¥sub, and ¥sym under ¥LTspiceXVII¥1lib. Folder ¥cmp stores the standard parts libraries, which are created with
the device models. Folder ¥sub stores the libraries other than those for the standard parts, which are mainly created with the
subcircuit models. Naturally, it can also store the device models. Folder ¥sym stores the circuit diagram symbol files. The model
files in folder ¥sub and the circuit diagram symbol files (.asy) in folder ¥sym are linked so that they can be used on circuit

diagrams.

In the following, we explain several ways for adding the models. Remember the configuration of these folders because the storage

folder depends on the method used to add device models.

C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib

¥cmp : Stores the standard parts libraries (device models)
¥standard.bead : Ferrite bead
¥standard.bjt : Bipolar transistor
¥standard.cap : Capacitor
¥standard.dio : Diode
¥standard.ind :Inductor
¥standard.jft :JFET
¥standard.mos : MOSFET
¥standard.res : Resistor

¥sub : Stores the libraries other than those described above (subcircuit and device models)
¥XXXXXXXX.sub  :sub file
¥xxxxxxxx.1lib  :libfile

¥sym : Stores the circuit diagram symbol files

¥xxxxxxxx.asy : Circuit diagram symbol

Figure 1. Folder configuration and libraries of LTspice

© 2022 ROHM Co., Ltd. No. 65ANOG5E Rev.001
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4. How to use models: Device Models

4-1. Confirming the device models

For ROHM'’s product, the device models of bipolar transistors, diodes, and LED are provided. Open the downloaded model file

with a text editor and confirm that the syntax starts with “*.MODEL".

4-2. How to add the device models

We explain three methods to add device models here. Since each method has advantages and disadvantages, select the

method most suited for your application.

Method 1

Add the model to the standard
parts library of LTspice

Method 2

Describe the model information
on the circuit diagram

Method 3

Store the model in a desired parts
folder

Outline of the

1. Open the standard library

1. Place the symbol on the

1. Store the model file to be

list

parts are displayed on the
circuit diagram, the evidence of
simulation can be checked with
the circuit diagram only

- Since simulations can be
performed with the circuit
diagram data only, they are
independent of the PC
environment

procedure 2. Copy the model file to be circuit diagram added
added to the standard library [2. Copy the model file to be 2. Place the symbol on the
in text format added to “SPICE directive” in circuit diagram
3. Place the symbol on the text format 3. Change the model name of
circuit diagram 3. Place the model text on the the symbol
4. Select the model from the circuit diagram 4. Write the command to read
parts list 4. Change the attribute of the the “.lib” file in the circuit
symbol diagram
Advantages - Can be selected from the parts |- Since the parameters of the - Easy to manage the parts

because they can be classified
using folders

Disadvantages

- Reinstalling LTspice will
overwrite the standard library,
deleting the added models

- Many characters on the circuit
diagram

- Necessary to manage the
parameters of the parts for
each circuit diagram

- Necessary to redo the
environment setting of the
model files if the PC
environment changes

In the following, we explain the procedure in more detail for each method.

© 2022 ROHM Co., Ltd.
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4-2-1. Method 1: Add the model to the standard parts library of LTspice
1. Click “File” and then “Open”.
2. When the “Open an existing file” window is displayed, move to “Documents¥LTspiceXVII¥1lib¥cmp”.

3. Select one of the following files corresponding to the part to be added. In this example, the NPN transistor model
“2sc4081ub.lib” is added.
- Bipolar transistor: standard.bjt
- Diode: standard.dio
- LED: standard.dio

4. Click “Open”.

LTspice XVII

Eile | View Tools Help

) &

H\QQQE\\&L\E%%‘\ b B2 R4 SS

Open an existing file

<« LTspiceXVll > lib » cmp

Organize » New folder =~ M @

Name Date modified Type Size
&) standard.bead 8/9/2022 5:27 PM BEAD File 27KB
&) standard.bjt 8/9/2022 5:27 PM LTspice Bipolar 208 KB
= & standard.cap 8/9/2022 5:27 PM LTspice Capacitor 666 KB
a standard.dio 8/9/2022 5:27 PM LTspice Diode 255KB
&. standard.ind 8/9/2022 5:27 PM LTspice Inductor 593 KB
& standardjft 8/9/2022 5:27 PM LTspice JFET 27KB
&1 standard.mos 8/9/2022 5:27 PM LTspice MOSFET 254 KB
& standard.res 8/9/2022 5:27 PM LTspice Resistor 8KB

File name: v | Al Files ()

B[ o |

5. ‘“standard.bjt” is opened.

LTspice XVII - [standard.bjt]

() File Edit View Tools Window Help - &8 x
ZNHRQAQAR | =d|/HBD

* Copyright (c) 2000-2022 Analog Devices, Inc. A1l rights reserved.

&

.model 2N2222 NPN(IS=1lE-14 VAF=100 BF=200 IKF=0.3 XTB=1.5 BR=3 CJC=BE-12 CJE=2!
.model 2N2907 PNP(IS=1E-14 VAF=120 BF=250 IKF=0.3 XTB=1.5 BR=3 CJC=8E-12 CJE=3I
.model 2N3904 NPN(IS=1E-14 VAF=100 Bf=300 IKF=0.4 XTB=1.5 BR=4 CJC=4E-12 CJE=8]
.model 2N3906 PNP(IS=1E-14 VAF=100 BF=200 IKF=0.4 XTB=1.5 BR=4 CJC=4.5E-12 CJE:
.model FzZT849 NPN(IS=5.8591E-13 NF=0.9919 BF=230 IKF=18 VAF=90 ISE=2.0067E-13 ]
.model ZTX1048A NPN(IS=13.73E-13 NF=1.0 BF=550 IRKF=8.0 VAF=120 ISE=2.6E-13 NE=
.model 2N4124 NPN(Is=6.734f Xti=3 Eg=1.11 vaf=74.03 Bf=455 Ne=1.28 Ise=6.734f
.model 2N4126 PNP(Is=1.41f Xti=3 Eg=1.11 Vaf=18.7 Bf=203.7 Ne=1.5 Ise=0 Ikf=80
.model 2N3391A NPN(Is=12.03f Xti=3 Eg=1.11 vaf=37.37 Bf=427.8 Ne=1.971 Ise=2.9!
.model 2N5089 NPN(Is=5.911f Xti=3 Eg=1.11 Vaf=62.37 Bf=1.434K Ne=1.421 Ise=5.9.

——_,AmT AWMECAIN WPMIT~A—C O11EL Vili—D Tea—1 11 T7-£—£9 27 HE—ONAB O Wa—1 DQCO T~~—C a1

© 2022 ROHM Co., Ltd. No. 65ANO65E Rev.001
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6. Open the model to be added with a text editor (e.g. Notepad).
7. Copy the contents to the last line of “standard.bjt”. At this time, you may delete unnecessary comment lines.

8. Click “File” and then “Save” to save changes. The model is now added.

\ /pice XVII - [standard.bjt]

(0| File |Edit View Tools Window Help - & X
~ < N 467 l =7
r 5 e e =] =
P FNRAQAR (| R EHBE sD2RHR S8
.model OSX1 NPN(Is=3.0000E-12 Bf=467.63 Vaf=100 Ikf=60.966 Ise=3.0000E-12 N A
.model QSX2 NPN(Is=2.6000E-12 Bf=347.66 vaf=100 Ikf=17.729 Ise=2.6000E-12 N.
.model UMT2907A PNP(Is=80.000E-15 Bf=148.5% vaf=19 Ikf=1.4062 Ise=12.409E-1
.model UMT3904 NPN(Is=7.8000E-15 Bf=418.50 vaf=210 Ikf=.11777 Ise=107.33E-1
| .model UMT3906 PNP(Is=10.000E-15 Bf=214.10 Vaf=39 Ikf=.36736 Ise=6.2628E-12
* Q2SC4081UB NPN BJT odel .
+ Date: 2006/11730 j- Comment lines
2sc4081ublib - Notepad MODET, : QE SC4081UB PN
_LFile Edit_Format_View Help + IS=70.000E-15
* 025C4081UB NPN BJT mode | + BF=277.08
* Date: 2006/11/30 ® + VAF=114.03
_MODEL Q2SC4081UB NPN P
+ 18=70. 000E-15 I
+ BF=277.08 + ISE=70.000E-15
+ VAF=114.03 + NE=1.8934
+ [KF=1 + BR=11.565
+ [SE=70. 000E-15 + VAR=100
+ NE=1.8934 + IKR=.112
+ BR=11.565 S
+ VAR=100 — TSC=1.0220E-12
+ [KR=. 11266 + NC=1.3260
+ 186=1. 0228E-12 + NK=.71869
+ NC=1. 3260 + RE=.2
+ NK=. 71869 + RB=13.897
+ RE=.2 + RC=1.2190
+ RB=13.807 + coE=i1.3428-12
+ RC=1. 2190 N Cioae
+ CJE=11. 342E-12 MJE=.38282
+ MJE=. 38289 + CJC=4.0230E-12
+ CJG=4. 0230E-12 + MJC=.34629
+ MJC=, 34629 + TF=338.92E-12
+ TF=338. 92E-12 + XTF=4.0449
+ XTF=4.0449 + VTF=167
+ VTF=167. 36 el
+ 1TF=. 85059 CEe
+ TR=110. 25E-9 + TR=110.25E-9
+ XTB=1. 5000 - XTB=1.5000
! v
< >
Ln 100%  Windows (CRLF) UTF-8 Ready
© 2022 ROHM Co., Ltd. No. 65ANO65E Rev.001
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Next, place the transistor on the circuit diagram.

9. On the toolbar, click the “Component” icon to open “Select Component Symbol”.

10. From the list, select “npn” and then click “OK”. Select “pnp” for a PNP transistor, “diode” for a diode, and “LED” for an LED.

ow Help

LR SRR OE LB E I DD OD Oy

Select Component Symbol

Top Directory: _¥Documents¥LTs} ~
Bipolar NPN transistor
Open this macromodel's example circuit
[npn]
&8 ¥Documents¥LTspiceXVIL¥lib¥symy¥
LED nmos pnp4 varactor
L nmos4 polcap voltage
L ppn /4 zener
L| npn2 res2
LM7905 npn3 schottky
load npn4 SOAtherm-HeatSink
load2 pif SOAtherm-NMOS
Ipnp pmos SOAtherm-PCB
Itline pmos4 sw
mesfet pnp tline
njf pnp2 TVSdiode
< >

11. After placing the component on the circuit diagram, right-click on it.

12. When the property window is opened, click “Pick New Transistor”.

13. When the “Select Bipolar Transistor” window is opened, select “Part No.” for the component added above.

14. The model name on the circuit diagram is changed. This completes the setting.

Bipolar Transistor - Q1

Select Bipolar Transistor

{ Q1
~_NPN
i

m Pick New Transistor

Transistor

Collector Currert[Al I:l

QK

Cancel

Transistor: MNPN
Manufacturer: l:l
Polarity: m_
Weeo[V] __

:
- Q25C4081UB

[ ok ]

Cancel

Part No. Manufacturer Polarity Veeo[V]
ESS644 Rohm npn 1000
Q53X Rohm npn 120
QBX2 Rohm npn 800
UNT3804 Raohm npn 400

Ic[mA]
100

6000
5000

200

SPICE Model )
model BSS64A NPN(Is=31 280E-15

model G8X1 NPN(Is=3.0000E-12 Bf=
model G8X2 NPN(ls=2 B000E-12 Bf=
model UMT3304 NPH(s=7 S8000E-15
ODEL y

© 2022 ROHM Co., Ltd.
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4-2-2. Method 2: Describe the model information on the circuit diagram

In this example, the NPN transistor model “2sc4081ub.lib” is added.

1. First, place the transistor on the circuit diagram. On the toolbar, click the “Component” icon to open “Select Component

Symbol”.
2. From the list, select “npn” and then click “OK”. Select “pnp” for a PNP transistor, “diode” for a diode, and “LED” for an LED.
3. Place the component on the circuit diagram.
ow Help
AR A BREHASSE LD 3 M09 ‘
Select Component Symbol
Top Directory: _¥Documents¥LTs| ~
Bipolar NPN transistor
Open this macromodel's example circuit
™=
*¥Documents¥L TspiceXVII¥lib¥sym¥
LED nmos pnp4 varactor
L nmos4 polcap voltage
Lgm D res zener . . .
npn2 res2 | VCE
LM7905 npn3 schottky Q1 +
load npn4 SO0Atherm-HeatSink {IB} NPN -
load2 pif SOAtherm-NMOS . . 10V
Ipnp pmos SOAtherm-PCB )
Itline pmos4 sW 1B
mesfet pnp tline
njf pnp2 TVSdiode <£7
< >
Cancel m ok ] .dc VCE 0 10/0.01 :
_ .step param IB list 0.1m 0.2m 0.3m 0.4m
4.  Open the model to be added with a text editor (e.g. Notepad).
5.  On the toolbar, click “SPICE directive” to open the input window.
6. Copy the contents of the model and then click “OK”. At this time, you may delete unnecessary comment lines.

. 2s5c4081ub.lib - Notepad —

B>

File_Fdit Format View Heln

* (02SC4081UB NPN BJT mode |
* Date: 2006/11/30 °
. MODEL Q2SG4081UB NPN
18=70. 000E-15

BF=277.08

VAF=114. 03

KF=1

1SE=70. 000E-15
NE=1. 8934
BR=11. 565
VAR=100

IKR=. 11266
15C=1. 0228E-12
NC=1. 3260

NK=. 71869
RE=.2

RB=13. 897
RC=1. 2190
CJE=11. 342E-12
MJE=. 38289
CJG=4. 0230E-12
MJG=. 34629
TF=338. 92E-12
XTF=4. 0449
VTF=167. 36
ITF=. 85959
TR=110. 25E-9
XTB=1. 5000

+ A+t A+

O

HESLSD 3 ¥DDOD

An op

W Edit Text on the

How to netlist this text
O Commerrt
(®) SPICE directive

wi
T
v

Justification
Left
l:‘ Veartical Text

1 Sldefault)

X

w ulE]

Cancel

Font Size

v

* Q25C4081UB NPMN BJT medel
o * Date: 2006/11/30

MODEL G2E5C4081UE NPN

+ 15=T0000E-15

Comment lines

Type Ctr-M to start a new line

© 2022 ROHM Co., Ltd.
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7. Place the model text at an appropriate location on the circuit diagram.

8. Right-click on “NPN” of the transistor.

9.  When the input window is opened, rename “NPN” with the model name and then click “OK”.

10. The model name on the circuit diagram is changed. This completes the setting.

Justification Font Size

[ Left | 15efault) v

[ Jvertical Text

Q2EC4081UE|

© 2022 ROHM Co., Ltd.
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4-2-3. Method 3: Store the model in a desired parts folder

We first explain how to store and use the model in folder “~¥1ib¥sub” as described in “File configuration of LTspice”.

To distinguish the added models from the models installed as standard, you can create a folder in the “¥sub” folder and store the
added models there. You can also store the added models in the same folder as the circuit diagram or in a completely different

location. In this way, you can store and use the models in a location where it is easy to manage them.
Examples of folders to store the models

a. Standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub
b. Separation in the standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub¥MyLib
: C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sub¥ROHM
e.g., company name
c. Same folder as the circuit diagram : D:¥project-a¥test_circuit « example

d. Folder other than above : E:¥LTspicemodel¥transistor¥ROHM « example

As an example, we use a case where the NPN transistor model “2sc4081ub.lib” is stored in the standard folder.

1. Store the model to be added in folder “C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub”.

<« ~ » This PC » Documents » LTspiceXVIl » lib » sub
Name a Date modified Type Size

@ Contrib 6/23/2022 8:55 AM  File folder

@ Mylib 6/5/2020 2:54 PM File folder
@ 2ndOrderAllpass.sub 6/5/2020 11:53 AM  SUB File 1KB
&) 2ndOrderBandpass.sub 6/5/2020 11:53 AM  SUB File 1KB
@) 2ndOrderComplexzerosub  6/5/2020 11:53 AM  SUB File 1KB
@) 2ndOrderHighpass.sub 6/5/2020 11:53 AM  SUB File 1KB
g X L @ 2ndOrderLowpass.sub 6/5/2020 11:53 AM  SUB File 1KB

&« ~ “* i » ThisPC » Downloads » 2sc4081ub_spice.zip .
) 2ndOrderNotch.sub 6/5/2020 11:53 AM  SUB File 1KB
Name - Type Compressed size Password protected o %» @ 2sc4081ub lib 8/15/2012 11:27 PM  LIB File 1KB
: . @] 4N25.sub 6/5/2020 11:53 AM SUB File 1KB
9 25ca081ub b e 148 Mo TKE @] aN27.sub 6/5/2020 11:53 AM  SUB File 1K8
Ql AD3541R.sub 6/23/2022 8:54 AM SUB File TKB
© 2022 ROHM Co., Ltd. No. 65AN065E Rev.001
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Place the transistor on the circuit diagram. On the toolbar, click the “Component” icon to open “Select Component Symbol”.

From the list, select “npn” and then click “OK”. Select “pnp” for a PNP transistor, “diode” for a diode, and “LED” for an LED.

VCE

{1B} NPN

1lov

.dc VCE 0 10.0.01
.step param IB list 0.1m 0.2m 0.3m 0.4m

2.
3.
4.  Place the component on the circuit diagram.
ow Help
LR S BREHASCSBD 3 RDMI0O y
Select Component Symbol
Top Directory: _¥Documents¥LTs| ~
Bipolar NPN transistor
Open this macromodel's example circuit
™=
*¥Documents¥L TspiceXVII¥lib¥sym¥
LED nmos pnp4 varactor
L nmos4 polcap voltage
Lgm res zener
LI npn2 res2
LM7905 npn3 schottky
load npn4 SOAtherm-HeatSink
load2 pif SOAtherm-NMOS
Ipnp pmos SOAtherm-PCB
Itline pmos4 sW
mesfet pnp tline
njf pnp2 TVSdiode
< >
5. Right-click on “NPN” of the transistor.
6. When the input window is opened, rename “NPN” with the model name and then click “OK”. For the model name to be
entered, open the “.lib” file and use the model name written on the “*MODEL” line.
7. The model name on the circuit diagram is changed.

Enter new Value for Q1

Justification
Left
[vertical Text

~

. 2s5c4081ub.lib - Notepad

Q25C4081UB| Eli

File Edit Format View Help ®
* Q25C4081UB NPN BJT model|
* Date:_2006/11/30
. MODEL | Q2SC4081UB| NPN
+ [S=70.OUUEFTS
+ BF=277. 08
+ VAF=114.03
+ IKF=1
Fort Size o + 1SE=70. 000F-15
s J— + NE=1.8934
cares + BR=11. b65
+ VAR=100
+ IKR=. 11266

-~ Q25C4081UB

© 2022 ROHM Co., Ltd.
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Next write the command to read the “.lib” file on the circuit diagram.

On the toolbar, click “SPICE directive” to open the input window.
Enter “.1ib <filename>” in the entry field. Note that <filename> should be the file name stored in the parts folder, but not
the model name provided to the circuit symbol above. The format for describing <filename> depends on where the model

is stored. Refer to the following for more details. After completing the input, click “OK”.

You can also use the “.include” and “.inc” commands in addition to “. 1ib”.

Syntax .1lib <filename>
.include <filename>

.inc <filename>

L Ry
#ES I SBDF3IXDIOD An| op
Edit Text on the Schematic:
Hew to netlist this tesxt Justification Font Size . 9
O Comment Left V 18(default) v :
. . Cancel
@ SPICE directive l:‘ Wertical Text

h [ b 2504081 ub it
‘ £

Type Ctri-M to start a new line.

Description of <filename> depends on where the model is stored.

a. Standard folder 1 C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub
— Describe the file name only
Syntax example: .1ib 2sc4081ub.1ib

b. Separation in the standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub¥MyLib
— Describe “MyLib¥” and the file name

Syntax example: .1ib MyLib¥2sc4681ub.lib

c. Same folder as the circuit diagram: D:¥project-a¥test circuit « example
— Describe the file name only

Syntax example: .1ib 2sc4081ub.1lib

d. Folder other than above : E:¥LTspicemodel¥transistor¥ROHM « example
— Describe the absolute path

Syntax example: .1ib E:¥LTspicemodel¥transistor¥ROHM¥2sc4081ub.1lib

For b and d above, you can also describe the file name only. In such cases, it is necessary to define the storage location of the

device model files as described on the next page.

© 2022 ROHM Co., Ltd. No. 65ANOG5E Rev.001
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10. Place the command to read the “.1ib” file at an appropriate location on the circuit diagram. This completes the setting.

_qascaossun (|
. Q2SCA081UB. |

{18}

D e

.dcVCE 010 0.01

The steps below must be performed if you describe only the file name in the “. 1ib” syntax in cases b and d on the previous page.

Define the storage location of the device model files. If the model storage location is changed, this method allows you to change
the setting by batch on the Control Panel. Therefore, this method is more convenient compared with describing the absolute path
of the model storage location in the “. 1ib” syntax.

11. On the toolbar, click the “Control Panel” icon. On the “Control Panel”, open the “Sym. & Lib. Search Paths” tab.

12. In the “Library Search Path[*]” field, describe the path of the folder where the circuit model files are stored. The format for

describing the path depends on the storage location as follows.

b. Separation in the standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub¥MyLib
— Describe the absolute path
Example of description:

C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sub¥MylLib

d. Folder other than above : E:¥LTspice¥mosfet¥ROHM « example
— Describe the absolute path

Example of description: E:¥LTspice¥mosfet¥ROHM

13. After completing the entry, click “OK”. This completes the setting.

g

—(: File Edit Hierarchy View Simulate Tools Window Help

PEEHTFN QAR BIER2E I 2PMH 8B £ ]

Control Panel X

C-il Hacks! T Internet EEH Netlist Options

. . 6 Compression I Save Defaulis :ﬁ SPICE ? Drafting Options n“ Operation
: m @Q Sym & Lib Search Paths E2 waveforms

Separate directories with semicolons or new lines

Symbeol Search Path[*]

Library Search Path[*]

[#] Setting remembered betwesn program invocations

Reset to Default Values

13 Cancel Help

© 2022 ROHM Co., Ltd. No. 65ANOG5E Rev.001
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5. How to use models: Subcircuit Models

5-1. Confirming the subcircuit models

For ROHM'’s products, the subcircuit models of MOSFET, SiC power devices, and IGBT are provided. Open the downloaded
model file with a text editor and confirm that the syntax starts with “.SUBCKT".

5-2. How to add the subcircuit models

We explain two methods to add subcircuit models here. Since each method has advantages and disadvantages, select the

method most suited for your application.

Method 1
Describe the model information on the circuit
diagram

Method 2
Store the model in a desired parts folder

on the circuit diagram, the simulation evidence
can be checked with the circuit diagram only

- Since simulations can be performed with the
circuit diagram data only, they are independent
of the PC environment

Outline of the 5. Place the symbol on the circuit diagram 5. Store the model file to be added in a folder
procedure 6. Copy the model file to be added to “SPICE 6. Create a circuit diagram symbol
directive” in text format 7. Link the symbol and the model file
7. Place the model text on the circuit diagram 8. Define the storage location of the symbol and
Change the attributes of the symbol the model file
9. Place the symbol on the circuit diagram
Advantages - Since the parameters of the parts are displayed |- Easy to manage the parts because they can be

classified using folders

Disadvantages

- Many characters on the circuit diagram
- Necessary to manage the parameters of the parts
for each circuit diagram

- Requires tasks including creating the circuit
diagram symbol and linking the symbol and the
model file

- Necessary to redo the environment setting of the
symbols and the model files if the PC
environment changes

In the following, we explain the procedure in more detail for each method.

© 2022 ROHM Co., Ltd.
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5-2-1. Method 1: Describe the model information on the circuit diagram
In this example, the Nch MOSFET “r6006jnx.lib” is added.
11. First, place the symbol on the circuit diagram. On the toolbar, click the “Component” icon to open “Select Component Symbol”.

12. From the list, select “nmos” and then click “OK”. For Pch MOSFET, select “pmos”. If the symbol you need is not listed, it must

be created. We explain the method later.

13. Place the component on the circuit diagram.

Help

Sdn@w a3 Yoo D An

Top Directory: |H:¥OneDrive - ROHM Co., Ltd¥E 11##22E4R¥Documents¥L Ts| ~

T N-Channel MOSFET transistor
Open this macromodel's example drcuit
|nmos
H Drive - ROHM Co., Ltd¥H 11#2715#R¥ Documents¥LTspiceXVIT¥lib¥symy¥
E—
LEI (T - 4 varactor
LM nmos4 polcap voltage }_I
LM7812 npn res zener ‘M1 : Sl
LM7815 npn2 res2 . L. VDS
LM7905 npn3 schottky NMOS
load npn4 SOAtherm-HeatSink VGS )
load2 pif SOAtherm-NMOS . oV -
Ipnp pmos SOAtherm-PCB
[tline pmos4 SW
mesfet pnp tline {vGs}
njf pnp2 Tvsdiode -
¢ , J
Cancel m oK .dc¢ VDS 0100.01 -
.step param VGS list 7891012 14 -

14. Open the model to be added with a text editor (e.g. Notepad).
15. On the toolbar, click “SPICE directive” to open the input window.

16. Copy the contents of the model and then click “OK”. At this time, you may delete unnecessary comment lines.

O=p - 5 %
File_Fdit_Format_View Help g =+ - &% dm &y An o
* R6006JNX NMOSFET model M| Eil %| <|7 @ $ - 3 iZ = ;
* EEG( T?—SZ%% VgssTgﬁngIdﬂiA
* Rds (on)=0. ,0g=15. 5n i - e
* Mode| Generated by ROHN Edit Text on the Schematic:
: ééerZLET;? Egzeg\r’ed How to netlist this text Justification Font Size
* Resale Restricted i P
* Date’ 2017/07/27 i @ Conncrt Left i
wRrRRRRRRRRkkkD G S i (®) SPICE directive [ verticsl Text
. SUBCKT R6006JNX 1 2 3
m 122 g ? Hgg—" * RB00BJNX NMOSFET model ~
a 1211 oo 607 9m * PKG: TO-220FMVdss=800V 1d=64
~ ~ | | * Rds{onl=0728 Be=155nC
~S ~> * Model Generated by ROHM .
| - | |+ Al Fights Reserved Comment lines
+ CJ0=172. 09E-12 : * Commercial Use or
+ M=3.3976 s * Resale Restricted
+ VJ=18. 892 * Date: 2017/07/27
+ FC=0. 11 SUBCKT RBOOGJNX 1 2 3
+ T_ABS=25 - M1 112233 MIS N
MODEL RTH RES D1 310Ds
+ TC1=0. 0073 - R1 111 RTHES7 2m
+ TC2=0. 0200E-3 L 22 11 DDG
.ENDS R6006JNX b Rz 222148
L FRADEL b Rl RIb AT
© 2022 ROHM Co., Ltd. No. 65AN065E Rev.001
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17. Place the model text at an appropriate location on the circuit diagram.
18. Ctrl + right-click on the circuit symbol.

19. When “Component Attribute Editor” is opened, change the attributes.
- For the subcircuit models, update “Prefix” with “X”.

- Update “Value” with the model name described in the “. SUBCKT” syntax of the subcircuit model file.

20. Click “Open Symbol” and check if the pin layout of the subcircuit model file (r6006jnx.lib) matches that of the circuit symbol

(nmos.asy).

.............................. P 3 RGOOGJNX NMOSFET mdel

Component Attribute Editor R1 1 11 RTH 697.2m

Open Symbol: {Documents¥L Tspice H

Thiz is the second attribute to appear on the netlist line

+ L=2.0000E 6
+ W=1
Attribute Walue Wis. A + KP=10.81
Prefix MK m + RS=10.
InstMName il X ] T EB:O:
Spicelode! < b + RDS=6.0000E6
.+ TOX=2.0000E-6 -
Walue? - -+.CGS0=374p - -
o v +CGDO=1.lp ......
. +CBD=0 . o
+RG=0 - - - -
Cancel CEN=2.
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21. The Nch MOSFET symbol (nmos.asy) is displayed in a new tab.
22. Right-click on the symbol of the Drain pin to open its property window. Check “Label” and “Netlist Order”.

23. Check the Gate and Source pins in the same way. The results are shown below. It is confirmed that the pins are assigned
1, 2, and 3 in the order of D, G, and S.
Label: D Netlist Order: 1
Label: G Netlist Order: 2
Label: S Netlist Order: 3

LTspice XVII - [nmos.asy]

File Edit Hierarchy Draw View Tools Window Help

M PN RAAK L HRE s 2RAAES| LD 3 DD 0D Cimiidnop

« Draftdas: T nmos.asy m

Pin/Port Properties

Label Netlist Order. | 1 1%

Pin Label Justification
()
TOP
(O LEFT RIGHT ()
BOTTOM
()
(®) NONE(Not Visible) Carncel
I:‘Vertica\ Text
Offset: | 0[5

Pin/Port Properties

Netlist Order: | 2 I Label: Netist Order: | 3 % I

Pin Label Justification
)
TOP

(OLEFT RIGHT ()
BOTTOM
[
(®) NONE(Mot Visible) Cancel
D\fertical Text
Offet: | 0 [+

Pin Label Justification
)
TOP

(OLEFT RIGHT ()
BOTTOM
(]
(®) NONE(Hot Visible) Cancel
D\fer'tical Text
Offset: 0 =
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24.

25.

26.

27.

Check the order described in the subcircuit model file (r6006jnx.lib). The order is D, G, and S from the left. Therefore, the

order is confirmed to be the same as the symbol setting.

Note that “1 2 3” in the “.SUBCKT R6006JNX 1 2 3” syntax described in r6006jnx.lib is the node numbers of the subcircuit

and not related to the numbers in “Netlist Order”.

It should also be noted that the numbers in “Netlist Order” are not the pin numbers described in the data sheet.

On the menu bar, click “File” and then “Close” to close the symbol. This completes the setting.

E S S

] r6006jnx.lib - Notep... —

File Edit Format View Help

O

R6006JNX NMOSFET mode |
PKG: TO-220FM, Vdss=600V, 1d=6A

Rds (on)=0. 72Q, Qg=15.

5nC

Model Generated by ROHM

All Rights Reserved
Commercial Use or
Resale Restricted
Date: 2017/07/21

.............. *D G S

. SUBCKT R6006JNX 1 2 3
M1
N1

1122 3 3 MOSZNW
2 1 NN

<=
|

Pin numbers described in the data sheet

(1

(1) Gate
(2) Drain
(3) Source

*1 Body Diode

—

}—1 M1
— J ﬂ R6006INX (_)‘".}s

{VGS}

ov

<
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5-2-2. Method 2: Store the model in a desired parts folder

We first explain how to store and use the model in folder “~¥1ib¥sub” as described in “File configuration of LTspice”.

To distinguish the added models from the models installed as standard, you can create a folder in the “¥sub” folder and store the

added models. You can also store the added models in the same folder as the circuit diagram or in a completely different location.

In this way, you can store and use the models in a location where it is easy to manage them.

Examples of folders to store the models

a. Standard folder

b. Separation in the standard folder

c. Same folder as the circuit diagram

d. Folder other than above

As an example, we use a case where the Nch MOSFET model “r6006jnx.lib” is stored in the standard folder.

: C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub

: C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub¥MyLib

: C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sub¥ROHM

: D:¥project-a¥test circuit « example

: E:¥LTspicemodel¥transistor¥ROHM « example

1 e.g. company name

14. Store the model to be added in the folder “C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub”.

&~ v i » This PC » Downloads » r6006jnx_spice.zip <« v 1 » This PC » Documents » LTspiceXVIl » lib » sub
Name - Type Compressed size  Password pr... Name Date modified Type Size
- @) opamp.sub 12/5/2017 10:52 AM  SUB File 1KB
<) r6006jnx.lib % 1KE No &) PC817.sub 6/5/2020 11:53 AM  SUB File 1 KB
Tl @] re006jnxlib 1/10/2018 9:22 AM LIB File 1KB
@] rhs2mm40alib 12/7/2017 10:47 AM  LIB File 1KB
@ regulators.lib 2/19/2004 9:13 PM LIB File 12 KB
@) SOAtherm-HeatSink lib 12/5/2017 10:52 AM  LIB File 3 KB
@] SOAtherm-NMOS.lib 2/3/2022 11:42 AM LIB File 59 KB
@ | SOAtherm-PCB.lib 6/5/2020 11:53 AM LIB File 10 KB
@ | TowTom2.sub 12/5/2017 10:52 AM  SUB File 1KB
& | UniversalOpAmp.lib 2/3/2022 11:42 AM___LIB File 6 KB

© 2022 ROHM Co., Ltd.

21/40

No. 65ANOG5E Rev.001
DECEMBER 2022




How to Use LTspice Models Application Note

Create the circuit diagram symbol by using a circuit diagram symbol provided as standard

15. Copy “nmos.asy” in folder “C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sym”. If no standard symbol can be

adapted, the symbol must be created using the method described below.

16. Change the name to “R6006JNX.asy”. In this example, the name is the same as the subcircuit model file name. However,

this is not required and you can use any name recognizable to users.

Home Share View Home Share View
) Reispee Extra large icons I;I Large icons Medium icons E [T Preview pane Extra large icons &=| Large icons Medium icons
EZ small icons EEE Small icons B List

e . - - o g 5 -t

ap\:g:lon [TH Details pane , Tiles E; Content N';":E:“von [TH Details pane %; Tiles %2 Content
Panes Layout Panes Layout
« v 1 > This PC » Documents » LTspiceXVIl » lib » sym &~ v P > This PC » Documents » LTspiceXVIl > lib » sym
~ ~

Name Date modified Type Size Name Date modified Type Size
& mesfetasy 6/4/2018 5:38 PM [ Tspice Symbol 1KB & mesfetasy 6/4/2018 5:38 PM  LTspice Symbol 1KB
& nif.asy 6/5/2020 11:53 AM  LTspice Symbol 1KB & njfasy 6/5/2020 11:53 AM  LTspice Symbol 1KB
& nmos - Copy.asy 6/5/2020 11:53 AM  LTspice Symbol 1KB & RGUUEJN)d.asy 6/5/2020 11:53 AM  LTspice Symbol 1KB
& nmos.asy 6/5/2020 11:53 AM [ Tspice Symbol 1KB & nmos.asy 6/5/2020 11:53 AM  LTspice Symbol 1KB

17. Open “R6006JNX.asy” with LTspice. On the menu bar, select “Edit” — “Attributes” — “Edit Attributes”.

18. When “Symbol Attribute Editor” is opened, change the attributes.
- For the subcircuit models, update “Prefix” with “X”.
- Update “Value” with the model name described in the “. SUBCKT” syntax of the subcircuit model file.

- Enter the subcircuit model file name in “ModelFile”.

19. Click “OK”.

T+ File | Edit Hierarchy Draw View Jools Window Help

Symbol Attribute Editor

[¥) @ | Undo laR|-d BT s 2B S8/ S0
¥ Redo Shift+F9
o o l‘ Attributes
* * |¢] Add Pin/Port P
. @_@Mcve F7
x| Drag F8
“Em Rotate Ctrl+R
N .
E 3 Mimor Ctrl+E
¥ Pl =3

Symbol Attribute Editor

Symbol Type: [ Cell w7 Symbol Type: |Cell M
it O
attribute value File fdit Format View Help attribute value
Prefix m * R§O0BINX NMOSFET model Prefic
Spicelodel * P GZ( T?*ZZOH}EVdSSZGOOV, [d=6A Spicebodal
* Rlls (on)=0. 72Q, Qg=15. 5nC
Value MNMDS % * Mbde| Generated by ROHM Value
Walue? =ghts Reserved Value?
* (ommerdial Use or ol
Spicel.ine * Hesale Restricted SeiceLine
Spiceline? * [Jlate: 2017/07/27 Sniceline?
g L
o |_|N_Chame‘ W— ;ﬁ?ﬂ? R6006JNX |1) S § Description FOHM Neh MISFET
ModelFil M1 S N ModelFils IrGOOGJnx_IibI
= D1 3 1 DDS
R1 1 11 RTH 697. 2m
D2 22 11 DDG
c | QK R2 222 14.8 Cancel 6
__ox | _MODEL MOS_N NMOS
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20. The circuit symbol is now changed to “R6006JNX”.

LTspice XVII - [R6006IJNX asy]

T File Edit Hierarchy Draw View Tools Window Help

P& TN RARR D ERE &

=

4+
Unnn

i

Next, check if the pin layout of the subcircuit model file (r6006jnx.lib) matches that of the circuit symbol (R6006JNX.asy).

Right-click on the Drain pin symbol to open its property window. Check “Label” and “Netlist Order”.

Check the Gate and Source pins in the same way. The results are shown below. It is confirmed that the pins are assigned
1, 2, and 3 in the order of D, G, and S.

Label: D Netlist Order: 1
Label: G Netlist Order: 2
Label: S Netlist Order: 3

LTspice XVII - [R6006JNX.asy]

T File Edit Hierarchy Draw View Tools Window Help

P P FNRARAR| LI ERE S DBMAE L LD L3 IDDOD Cimi s |

9-1 3

Pin/Port Properties

B

Pin/Port Properties

Pin Lahkel Justification
()

Netlist Order: | 1 %

ToP
(CLEFT RIGHT ()
BOTTOM
()
Gancel

(®) NONE(Not Visible)
D Vertical Text

Offset: |I e

9-2

Pin/Port Properties

| Lol Netiot Orior: [ 221 | ; Label: Nethet Order: | 313
Pin Label Justification Pin Label Justification
[ x ()
ToP Top
(OLEFT RIGHT () (OLEFT RIGHT ()
BOTTOM EOTTOM
(] ()
(®) NONE(Not Visible) Cangel (®) NONE(MNot Visible) Cangel
l:‘VerticaI Text D\fertica\ Text
Offeet: | 0 |2 Offeet: | 0 %
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23.

24.

25.

26.

Check the order described in the subcircuit model file (r6006jnx.lib). The order is D, G, and S from the left. Therefore, the

order is confirmed to be the same as the symbol setting. If they don’t match, change the order of “Netlist Order”.

Note that “1 2 3” in the “.SUBCKT R6006JNX 1 2 3” syntax described in r6006jnx.lib is the node numbers of the subcircuit

and not related to the numbers in “Netlist Order”.

It should also be noted that the numbers in “Netlist Order” are not the pin numbers described in the data sheet.

On the menu bar, click “File” and then “Save” to save changes. Click “File” and then “Close” to close the symbol. This

completes the setting.

E r6006jnx.lib - Notep... —

File Edit Format View Help

R6006JNX NMOSFET mo
PKG: TO-220FM, Vdss=
Rds (on)=0. 72Q, Qg=1
Model Generated by
All Rights Reserved
Commercial Use or
Resale Restricted
Date: 201?/0?/26 ;
1. SUBCKT R6006JNX|1 2

M1 11 22 3 3 MOS—
N1 2 1 NN

¥ ¥ ¥ K K K ¥ ¥

|

del

600V, [d=6A
5.5nC

ROHM

s | <k
3-"i.lil

Pin numbers described in the data sheet

(1)

@)

(1) Gate
(2) Drain
(3) Source

*1 Body Diode
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Define the storage location of the symbol file.

It is not necessary to define the storage location if the symbol file is stored in the standard folder like this example. However, the

storage location must be defined if the symbol file is stored in a desired location.
27. On the toolbar, click the “Control Panel” icon. On the “Control Panel”, open the “Sym. & Lib. Search Paths” tab.

28. In the “Symbol Search Path[*]” field, describe the path of the folder where the circuit symbols are stored. The format for

describing the path depends on the storage location as follows.

a. Standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sym

— No definition required

b. Separation in the standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sym¥MyLib
C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sym¥ROHM

— No definition required

c. Folder other than above : E:¥LTspice¥mosfet¥ROHM « example
— Describe the absolute path
Example of description: E:¥LTspice¥mosfet¥ROHM

29. After completing the entry, click “OK”.

—(: File Edit Hierarchy View Simulate Tools Window Help

PEEHTFN QAR BIER2E I 2PMH 8B £ ]

Control Panel X

C-il Hacks! T Internet EEH Netlist Options

_ 6 Compression I Save Defaulis :ﬁ SPICE ? Drafting Options n“ Operation
.. m Q@ Sym. & Lib. Search Paths % Waveforms

Separate directories with semicolons or new lines

Symbeol Search Path[*]

E=>

Library Search Path[*]

[#] Setting remembered betwesn program invocations

Reset to Default Values
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Define the storage location of the subcircuit model files.

It is not necessary to define the storage location if the subcircuit model file is stored in the standard folder like this example.

However, the storage location must be defined if the symbol file is stored in a desired location.
30. On the toolbar, click the “Control Panel” icon. On the “Control Panel”, open the “Sym. & Lib. Search Paths” tab.

31. In the “Library Search Path[*]” field, describe the path of the folder where the circuit model files are stored. The format for

describing the path depends on the storage location as follows.

a. Standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub

- No definition required

b. Separation in the standard folder : C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1lib¥sub¥MyLib
C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sub¥ROHM
— Describe the absolute path
Example of description: C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sub¥MyLib
Example of description: C:¥Users¥<user_name>¥Documents¥LTspiceXVII¥1ib¥sub¥ROHM

c. Same folder as the circuit diagram: D:¥project-a¥test_circuit « example

— No definition required

d. Folder other than above : E:¥LTspice¥mosfet¥ROHM « example
— Describe the absolute path
Example of description: E:¥LTspice¥mosfet¥ROHM

32. After completing the entry, click “OK”.

g

—(: File Edit Hierarchy View Simulate Tools Window Help

PEEHTFN QAR BIER2E I 2PMH 8B £ ]

Control Panel X

C-il Hacks! T Internet EEH Netlist Options

6 Compression I Save Defaults :ﬁ SPICE ? Drafting Options n“ Operation

.. m Q@ Sym. & Lib. Search Paths % Waveforms

Separate directories with semicolons or new lines

Symbeol Search Path[*]

Library Search Path[*]

[#] Setting remembered betwesn program invocations

Reset to Default Values

19

It is also possible to describe the path of the folder and place the symbol on the circuit diagram using the “. 1ib”, “. include”, and

“.inc” syntaxes. However, if the model storage location is changed, the method described above is more convenient because it

allows you to define the storage location on the Control Panel to change the settings by batch.

© 2022 ROHM Co., Ltd. No. 65ANOG5E Rev.001
26/40 DECEMBER 2022



How to Use LTspice Models Application Note

Place the circuit symbol on the circuit diagram.
33. On the toolbar, click the “Component” icon to open “Select Component Symbol”.

34. From the list, select “R6006JNX” created above. If the symbol is stored in a location other than the standard folder
(~¥LTspicexvII¥/lib/sym), switch “Top Directory”. The newly added symbol may not be displayed immediately. In such

cases, the symbol will be displayed after restarting LTspice.
35. Click “OK”.

36. Place the component on the circuit diagram. This completes the setting.

Tools Window Help

B ERE S REHAF LB 3D

Select Component Symbol . A
Top Directory: |H:¥OneDrive - ROHM Co., Ltd¥E {1i#5218E¥ Documents¥L Ts| v @ I S R

T ROHM Nch MOSFET
Open this macromodel's example circuit
[R6006INX
H:¥OneDrive - ROHM Co., Ltd¥E {15221 5By Documents¥ L TspiceXVIT¥lib¥ symy CodevDs 010002 0 0 D s
LED nmos pnp4 TvSdiode - .step param VGS list 789101214 - - - - - -~
LM7805 n olca varactor I
L7512 n RSSO 2ce
LM7815 n| res zener
LM7905 npn3 res2
load npn4 schottky
load2 pif SOAtherm-HeatSink
Ipnp pmos SOAtherm-NMOS
[tine pmos4 SOAtherm-PCB
mesfet pnp SW
njf pnp2 tline
< >
2
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Supplementary: Precautions for matching the pin layouts of the subcircuit model file (.lib) and the circuit symbol (.asy)

For devices with a small number of pins, such as transistors, the net list and the property window of a circuit symbol show numbers

“1”, “2”, and “3”. The internal circuit diagram in the data sheet also shows “1”, “2”, and “3”. Since these numbers have different

meanings in these contexts, be careful not to consider them identical. Doing so will result in incorrect settings.

The table below summarizes the meaning of the numbers in each context. The numbers in the model file represent the node

numbers of the subcircuit. They are different from the numbers in “Netlist Order” of the symbol or the pin numbers of the

product. In this example, the node numbers are 1, 2, and 3 for D, G, and S, respectively, by chance. This causes a more

confusing situation where the node numbers may be mistaken for the pin numbers. The numbers in “Netlist Order” of the circuit

symbol represent the order of the pins described on the net list. In this example, “1” indicates that “D” is the leftmost pin on the

net list. Similarly, “2” indicates that “G” is the second pin from left on the net list, and “3” indicates that “S” is the third pin from left

on the net list. The numbers shown on the internal circuit diagram in the data sheet are the pin numbers of the product. These

numbers are used for the physical pin layout.

Model file (net list)

Circuit symbol

Internal circuit diagram in the data sheet

Node numbers of the subcircuit

Order of the pins described in the net list Pin numbers of the product

E r6006jnxlib - Notep... —

File Edit Format View Help

R6006JNX NMOSFET mode|
PKG: TO-220FM, Vdss=600V,
Rds (on)=0. 72 Q. Qg=15. 5n(
Mode!| Generated by ROHM
All Rights Reserved
Commercial Use or
Resale Restricted
Date: 2017/07/27

DGS
. SUBCKT R6006JNX/ 1 2 3

N

M1 11 22 3 3 MOS_
ni 2 1 NN

* K X K X ¥ X X

Pin/Port Properties

Label Netlet Ordel, | 3 |3

Label Netlist Orderl | 2 |3

Pin/Port Properties

Weet [ D]

Pin Label Justification

Netlist Order | 1%

Unnn P Cancel

@?_“_

T
-8
§:
-
g

Pin/Port Properties -. (2) Drain
-i *1 Body Diode

@)
Q
(1) Gate

(3) Source
(1) o

o
(3)

The figure below summarizes the details for matching the pin layouts. 1. Match the order of the pins described in the subcircuit

model file with the order in “Netlist Order” of the circuit diagram symbol. 2. To display the physical pin layout shown in the data

sheet as the symbol information, define it in the “Label” field.

Pin/Port Plopemes -| s =l - - - .
.rGOOG_inX.IiIJ—Notep... Labsk [ (D | | Netist Orcer il gy —— ‘Unnn T
File Edit Format View Helb | || 1EEEAEEEHEEEEN S 0000 - | - 0
* R6006JNX NMOSFE! nodel ) e °R6006JNX
* PKG: TO-220FM, Vils$=600V. L T
* Rds (on)=0. 72Q, Qg=15. 5n( .
* Model| Generated|by ROHM Labol| [ @5 [Netiscorder [ 3 |
* All Rights Resefved A oelheivnton >
* Commercial Use pr ¥t ’ =
* Resale Restrictid o (@) S B L) o
* Date: 2017/07/21 =o7fom
DIGIS L (®) [IONE(NG: Visible) Gancel (1)Gat.e
. SUBCKT R6006JINX T Z 3 [hersec Joe (2) Drain
Mi 11 22 3 3 MOS_N ohet [ = ol (3) Source
N1 2 1 NNS
*1 Body Diode
3
| 3)
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6. How to create circuit diagram symbols

You can create symbols that are not provided as standard, such as SiC MOSFET and IGBT. Although it is possible to create a
symbol from scratch using the “Draw” tool, it takes a long time with this method. Therefore, we explain how to create a symbol
from a provided symbol file (.asy). The circuit symbol files are shown as appendices to this application note. Select the required

symbol from the appendices to create your symbol.

1. Open a new file with a text editor (Notepad). Copy and paste the text data section of the symbol to be created from the

appendices to the new file.

How to Use LTspice Models: Subcircuit Models Application Note

Appendix A: Circuit symbol file

Device: 3pin SiC MOSFET

LINE Normal 64 45 68 53
LINE Normal 6@ 53 64 45
LINE Normal 68 45 6@ 45
LINE Normal 48 25 64 25
LINE Normal 64 71 64 25
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 7@ 32 58
LINE Normal 46 42 37 48
LINE Normal 46 54 37 48
LINE Normal 32 48 48 48
CIRCLE Normal 85 86 9 8
WINDOW © 96 32 Left 2
WINDOW 3 96 72 Left 2
SYMATTR Value SCTxxxx
SYMATTR Prefix X

SYMATTR Description ROHM SiC MOSFET
SYMATTR ModelFile xxxx.lib
PIN 48 © NONE ©

PINATTR PinName D

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName G

PINATTR SpiceOrder 2

PIN 48 96 NONE ©

PINATTR PinName S

PINATTR SpiceOrder 3
—---ERd —-------mm o e e e e

m & Untitled - Motepad

Symbol: | File Edit Format View Help
—+ Yersion 4
Syvmbo | Tvpe CELL
l U1l LINE Mormal 48 48 43 96
J T CINE Nomal 4 %5 48 0
E / orma
. SCTxxxx LINE Normal 48 37 48 32
I LINE Mormal 32 32 43 32
LINE Mormal 32 64 48 64
Symbol file name: SiCmosfet-3.asy LIME Mormal 24 64 24 32
e L
. O iNa
Textdata: CINE Normal 68 53 60 53
T B R LINE Mormal 64 45 68 &3
e Ll LINE Normal 60 53 64 45
LINE Normal 48 48 48 96 LINE Norma| €3 45 60 49
LINE Normal 32 48 32 48 LINE Mormal 48 25 64 25
LINE Mormal 43 80 0 30
LINE Normal 48 32 48 32 LINE Normal 64 71 84 25
LINE Normal 32 32 48 32 LIMNE Mormal 32 54 32 42
LINE Normal 32 64 48 64 LIMNE Mormal 32 38 32 26
LINE Normal 24 64 24 32 HHE Hormal i% 38 g% gg
LINE Normal oz
UINE Normal 45 1 64 71 LINE Normal 46 54 37 48
LINE Normal 68 53 60 53 LINE Mormal 32 48 43 48

CIRCLE Mormal 85 86 § 8
WINDOW 0 96 32 Left 2
WINDOW 3 96 72 Left 2
SYMATTR Value SCTaxoeex
SYMATTR Prefix X

STMATTR Description ROHM 3iC MOSFET
SYMATTR ModelFile oo lib

PIN 48 0 NOME O
PIMNATTR PinMame D
PINATTE Spicelrdsr 1
PIN 0 64 NOME O
FINATTRE Pintame G
PINATTR Spicelrder 2
PIN 48 96 MONE 0
PINATTR PinMame 5
PINATTR Spicelrder 3
PIN 0 80 NOME 8
PINATTR PirMame 05
FINATTR Spicelrder 4

S

Lnd 100%  Windows (CRLF)

UTF-8

|
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2. Open the subcircuit model corresponding to the symbol with a text editor. Enter the model name described in the “.SUBCKT”

syntax for the value of the “SYMATTR Value” syntax in the symbol file being created.

3. Enter the file name of the subcircuit model for the value of the “SYMATTR ModelFile” syntax in the symbol file being created.

Subcircuit model file (.lib) Symbol file being created (.asy)

sct40718kr.lib - Notepad | *Untitled - Notepad — O X

File Edit Format File Edit Format View Help
# SCT4018KR - Yersion 4

* 510 NMOSFET model Svimbo | Type CELL

* TO247-4L LINE Mormal 43 48 48 96
* 1200% 304 18m0km LINE Mormal 32 48 32 48
* Mode| Generated bw ROHM LINE Mormal 48 32 48 0
#* Al Rights Reserved LINE Mormal 48 32 48 32

* Commercial Use or Resale\Restricted LIMNE Mormal 32 32 43 32
* DATE:2022/02/03 LINE Mormal 32 64 48 64
BT R 0 o e b e e R B LIME Mormal 24 B4 24 32
CSUBCKT ISCTADT8KR |1 2 3 4 LIMNE Mormal O 64 24 64
PﬂRﬁM =2 LINE Mormal 43 71 64 71

LINE Normal 68 53 60 53

.FUNC RICI) .49 ~E§P (TEMP-T0) /2079 LINE Nermal B4 45 83 53
¥ N ( Tk FARKERP O LIME Mormal B0 %3 84 45
FUNG R2(D) ALMCT,0) ] LINE Mormal 8BS 45 B0 45

JFUNG w1 O, W)

+
FURG W2 (V)
FUNC TTCY, W)

] 7.8 Tm)*EXP LINE MNormal 48 25 64 25
AN HEHP LINE Normal 43 80 0 80
i) LINE MNormal 64 71 64 25

LINE Mormal 32 54 32 42
LINE Mormal 22 38 32 26

FUNC CTOU N, W) L0503, Tx{y-778. 8m)‘ . R CINE homa 92 o8 2 28
v1 10 t LINE Mormal 46 42 37 48
5; 1 ;% EALUE:{R1(MIN(M&K(I(U1),-8- , . | gg gg ﬁ; jg
F2 21 22 VALUE={R2(1(¥2))] rmal 85 ?f g 8
IR WINDOW 3 9638 Left 3

SYMATTR Yalue |SCTxooo:

=
[=x]
Dol D P D Pl o DD Dol [ —
L]
]
J—
=

E3 41 0 VALUE={YT (MIN(MAX(Y(22,321+139 . 8m,0) 1 Prefix X .
E4 47 0 VALUE=Tv2 OMINGMAX (vid13,00,15)3] SYMTTE TEErredion ROHM Sil: MOSFET
G112 32 VALUE={1T(MINCMAX (Y (425.09.7009,v(12 STHATIR ModelF Teocox |
R3 12 32 1T ,
V322230 PIMATTE PlnName D
Cl1 2212 1p PINATTR Spicelrder 1
4 LAl L— Pt i1 4 4 LaTL L 1 BTkl 1 rd KIOKIE

4.  Save the symbol file with an appropriate file name and extension “.asy” (e.g. SCT4018KR.asy). This completes the creation

of the symbol.
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Appendix A: Circuit symbol file

Device: 3pin SiC MOSFET

o

i: < 5 |
‘W' k - SCTXXXX

Symbol:

Symbol file name: SiCmosfet-3.asy

Text data:

—---Start -------- e
Version 4

SymbolType CELL

LINE Normal 48 48 48 96
LINE Normal 32 48 32 48
LINE Normal 48 32 48 ©
LINE Normal 48 32 48 32
LINE Normal 32 32 48 32
LINE Normal 32 64 48 64
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 48 71 64 71
LINE Normal 68 53 60 53
LINE Normal 64 45 68 53
LINE Normal 60 53 64 45
LINE Normal 68 45 60 45
LINE Normal 48 25 64 25
LINE Normal 64 71 64 25
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 46 42 37 48
LINE Normal 46 54 37 48
LINE Normal 32 48 48 48
CIRCLE Normal 85 86 9 8
WINDOW © 96 32 Left 2
WINDOW 3 96 72 Left 2
SYMATTR Value SCTxxxx
SYMATTR Prefix X
SYMATTR Description ROHM SiC MOSFET
SYMATTR ModelFile xxxx.lib
PIN 48 © NONE ©

PINATTR PinName D
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 48 96 NONE ©
PINATTR PinName S
PINATTR SpiceOrder 3
----End -
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Appendix B: Circuit symbol file

Device: 3-pin SiC MOSFET (coupled electro-thermal analysis model)

Symbol:

1 SCTXXXX

1 L/ Tj Ta

Symbol file name: SiCmosfet-3-therm.asy

Text data:

----Start ------- -
Version 4

SymbolType CELL

LINE Normal 48 48 48 96
LINE Normal 32 48 32 48
LINE Normal 48 32 48 ©
LINE Normal 48 32 48 32
LINE Normal 32 32 48 32
LINE Normal 32 64 48 64
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 48 71 64 71
LINE Normal 68 53 60 53
LINE Normal 64 45 68 53
LINE Normal 60 53 64 45
LINE Normal 68 45 60 45
LINE Normal 48 25 64 25
LINE Normal 64 71 64 25
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 46 42 37 48
LINE Normal 46 54 37 48
LINE Normal 32 48 48 48
RECTANGLE Normal 288 96 160 16
CIRCLE Normal 85 86 9 8
WINDOW © 96 32 Left 2
WINDOW 3 96 O Left 2
SYMATTR Value SCTxxxx
SYMATTR Prefix X
SYMATTR Description ROHM SiC MOSFET
SYMATTR ModelFile xxxx.lib
PIN 48 © NONE ©

PINATTR PinName D
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 48 96 NONE ©
PINATTR PinName S
PINATTR SpiceOrder 3
PIN 192 96 BOTTOM 8
PINATTR PinName Tj
PINATTR SpiceOrder 4
PIN 256 96 BOTTOM 8
PINATTR PinName Ta
PINATTR SpiceOrder 6
PIN 288 32 RIGHT 8
PINATTR PinName Tc
PINATTR SpiceOrder 5
----End -
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Appendix C: Circuit symbol file

Device: 4pin SiC MOSFET

Symbol: o
o
T SCTxxxx

Ly
Symbol file name: SiCmosfet-4.asy

Text data:

----Start ------- -
Version 4

SymbolType CELL

LINE Normal 48 48 48 96
LINE Normal 32 48 32 48
LINE Normal 48 32 48 ©
LINE Normal 48 32 48 32
LINE Normal 32 32 48 32
LINE Normal 32 64 48 64
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 48 71 64 71
LINE Normal 68 53 60 53
LINE Normal 64 45 68 53
LINE Normal 60 53 64 45
LINE Normal 68 45 60 45
LINE Normal 48 25 64 25
LINE Normal 48 80 O 80
LINE Normal 64 71 64 25
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 46 42 37 48
LINE Normal 46 54 37 48
LINE Normal 32 48 48 48
CIRCLE Normal 85 86 9 8
WINDOW © 96 32 Left 2
WINDOW 3 96 72 Left 2
SYMATTR Value SCTxxxx
SYMATTR Prefix X
SYMATTR Description ROHM SiC MOSFET
SYMATTR ModelFile xxxx.lib
PIN 48 © NONE ©

PINATTR PinName D
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 48 96 NONE ©
PINATTR PinName S
PINATTR SpiceOrder 3
PIN © 890 NONE 8

PINATTR PinName DS
PINATTR SpiceOrder 4
e =11 ¢ e
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Appendix D: Circuit symbol file

Device: 4-pin SiC MOSFET (coupled electro-thermal analysis model)

Symbol:

7 SCTHxxxx
o un Tc|
AN Tj Ta

=

Symbol file name: SiCmosfet-4-therm.asy

Text data:

----Start ------- -
Version 4

SymbolType CELL

LINE Normal 48 48 48 96
LINE Normal 32 48 32 48
LINE Normal 48 32 48 ©
LINE Normal 48 32 48 32
LINE Normal 32 32 48 32
LINE Normal 32 64 48 64
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 48 71 64 71
LINE Normal 68 53 60 53
LINE Normal 64 45 68 53
LINE Normal 60 53 64 45
LINE Normal 68 45 60 45
LINE Normal 48 25 64 25
LINE Normal 48 80 0 80
LINE Normal 64 71 64 25
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 46 42 37 48
LINE Normal 46 54 37 48
LINE Normal 32 48 48 48
RECTANGLE Normal 288 96 160 16
CIRCLE Normal 85 86 9 8
WINDOW © 96 32 Left 2
WINDOW 3 96 O Left 2
SYMATTR Value SCTxxxx
SYMATTR Prefix X
SYMATTR Description ROHM SiC MOSFET
SYMATTR ModelFile xxxx.lib
PIN 48 © NONE ©

PINATTR PinName D
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 48 96 NONE ©
PINATTR PinName S
PINATTR SpiceOrder 3
PIN © 80 NONE 8

PINATTR PinName DS
PINATTR SpiceOrder 4
PIN 192 96 BOTTOM 8
PINATTR PinName Tj
PINATTR SpiceOrder 5
PIN 288 32 RIGHT 8
PINATTR PinName Tc
PINATTR SpiceOrder 6
PIN 256 96 BOTTOM 8
PINATTR PinName Ta
PINATTR SpiceOrder 7
----End -
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Appendix E: Circuit symbol file

Device: IGBT

Symbol:

Ul
BJ % RGXxXxX

Symbol file name: IGBT.asy

Text data:

see= St — o

Version 4

SymbolType CELL

LINE Normal 64 8 64 ©
LINE Normal 64 8 64 8
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 64 96 64 88
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 64 8 32 32
LINE Normal 64 88 32 64
LINE Normal 53 64 32 48
LINE Normal 47 70 49 77
LINE Normal 43 78 49 77
LINE Normal 56 20 50 19
LINE Normal 52 12 50 19
WINDOW © 80 32 Left 2
WINDOW 3 80 72 Left 2
SYMATTR Value RGxxxx
SYMATTR Prefix X
SYMATTR Description ROHM IGBT
SYMATTR ModelFile xxxx.lib
PIN 64 © NONE ©

PINATTR PinName C
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 64 96 NONE ©
PINATTR PinName E
PINATTR SpiceOrder 3

coo = ENd - e e mmm e
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Appendix F: Circuit symbol file

Device: IGBT (coupled electro-thermal analysis model)

Symbol: RG

o T
. nm

Symbol file name: IGBT-therm.asy

Text data:

----Start ------- -
Version 4

SymbolType CELL

LINE Normal 64 8 64 ©

LINE Normal 64 8 64 8

LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 64 96 64 88
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 64 8 32 32
LINE Normal 64 88 32 64
LINE Normal 53 64 32 48
LINE Normal 47 70 49 77
LINE Normal 43 78 49 77
LINE Normal 56 20 50 19
LINE Normal 52 12 50 19
RECTANGLE Normal 272 96 144 16
WINDOW © 80 32 Left 2
WINDOW 3 80 O Left 2
SYMATTR Value RGxXXXx
SYMATTR Prefix X

SYMATTR Description ROHM IGBT
SYMATTR ModelFile xxxx.lib
PIN 64 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName G

PINATTR SpiceOrder 2

PIN 64 96 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3

PIN 176 96 BOTTOM 8
PINATTR PinName Tj

PINATTR SpiceOrder 4

PIN 272 32 RIGHT 8

PINATTR PinName Tc

PINATTR SpiceOrder 5

PIN 240 96 BOTTOM 8
PINATTR PinName Ta

PINATTR SpiceOrder 6
----End -
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Appendix G: Circuit symbol file

Device: IGBT with built-in fast recovery diode

3¢ U1

Symbol:

RGXxxx

Symbol file name: IGBT-frd.asy

Text data:

see= St — o

Version 4

SymbolType CELL

LINE Normal 64 8 64 ©
LINE Normal 64 8 64 8
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 80 88 80 8
LINE Normal 64 8 80 8
LINE Normal 64 96 64 88
LINE Normal 64 88 80 88
LINE Normal 88 55 72 55
LINE Normal 80 39 88 55
LINE Normal 72 55 80 39
LINE Normal 88 39 72 39
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 64 8 32 32
LINE Normal 64 88 32 64
LINE Normal 53 64 32 48
LINE Normal 47 70 49 77
LINE Normal 43 78 49 77
LINE Normal 56 20 50 19
LINE Normal 52 12 50 19
WINDOW © 96 32 Left 2
WINDOW 3 96 72 Left 2
SYMATTR Value RGxXXXx
SYMATTR Prefix X
SYMATTR Description ROHM IGBT
SYMATTR ModelFile xxxx.lib
PIN 64 © NONE ©

PINATTR PinName C
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 64 96 NONE ©
PINATTR PinName E
PINATTR SpiceOrder 3

coo = ENd - mm e mmm e

© 2022 ROHM Co., Ltd.

37/40

No. 65ANOG5E Rev.001
DECEMBER 2022



How to Use LTspice Models Application Note

Appendix H: Circuit symbol file

Device: IGBT with built-in fast recovery diode (coupled electro-thermal analysis model)

Symbol RGXXXX

Ul Tce
N S
Tm Tjd Ta

Symbol file name: IGBT-frd-therm.asy

Text data:

----Start ------- -
Version 4

SymbolType CELL

LINE Normal 64 8 64 ©
LINE Normal 64 8 64 8
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 80 88 80 8
LINE Normal 64 8 80 8
LINE Normal 64 96 64 88
LINE Normal 64 88 80 88
LINE Normal 88 55 72 55
LINE Normal 80 39 88 55
LINE Normal 72 55 80 39
LINE Normal 88 39 72 39
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 64 8 32 32
LINE Normal 64 88 32 64
LINE Normal 53 64 32 48
LINE Normal 47 70 49 77
LINE Normal 43 78 49 77
LINE Normal 56 20 50 19
LINE Normal 52 12 50 19
RECTANGLE Normal 352 96 160 16
WINDOW © 96 32 Left 2
WINDOW 3 96 O Left 2
SYMATTR Value RGxXXXx
SYMATTR Prefix X
SYMATTR Description ROHM IGBT
SYMATTR ModelFile xxxx.lib
PIN 64 © NONE ©

PINATTR PinName C
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 64 96 NONE ©
PINATTR PinName E
PINATTR SpiceOrder 3
PIN 192 96 BOTTOM 8
PINATTR PinName Tjm
PINATTR SpiceOrder 4
PIN 256 96 BOTTOM 8
PINATTR PinName Tjd
PINATTR SpiceOrder 5
PIN 352 32 RIGHT 8
PINATTR PinName Tc
PINATTR SpiceOrder 6
PIN 320 96 BOTTOM 8
PINATTR PinName Ta
PINATTR SpiceOrder 7
----End -
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Appendix I: Circuit symbol file

Device: IGBT with built-in Schottky barrier diode

Symbol:

EJ\ Ul

RGXXXxXX

Symbol file name: IGBT-sbd.asy

Text data:

s e = St o

Version 4

SymbolType CELL

LINE Normal 64 8 64 ©
LINE Normal 64 8 64 8
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 80 88 80 8
LINE Normal 64 8 80 8
LINE Normal 64 96 64 88
LINE Normal 64 88 80 88
LINE Normal 88 55 72 55
LINE Normal 80 39 88 55
LINE Normal 72 55 80 39
LINE Normal 88 39 72 39
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 64 8 32 32
LINE Normal 64 88 32 64
LINE Normal 53 64 32 48
LINE Normal 47 70 49 77
LINE Normal 43 78 49 77
LINE Normal 56 20 50 19
LINE Normal 52 12 50 19
LINE Normal 72 36 72 39
LINE Normal 76 36 72 36
LINE Normal 88 42 88 39
LINE Normal 84 42 88 42
WINDOW © 96 32 Left 2
WINDOW 3 96 72 Left 2
SYMATTR Value RGxXXx
SYMATTR Prefix X
SYMATTR Description ROHM IGBT
SYMATTR ModelFile xxxx.lib
PIN 64 © NONE ©

PINATTR PinName C
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 64 96 NONE ©
PINATTR PinName E
PINATTR SpiceOrder 3

T
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Appendix J: Circuit symbol file

Device: IGBT with built-in Schottky barrier diode (coupled electro-thermal analysis model)

Symbol: RGXxXxxX

Ul Tc:
S .
Tm Tjd Ta

Symbol file name: IGBT-sbd-therm.asy

Text data:

----Start ------- -
Version 4

SymbolType CELL

LINE Normal 64 8 64 ©
LINE Normal 64 8 64 8
LINE Normal 24 64 24 32
LINE Normal © 64 24 64
LINE Normal 80 88 80 8
LINE Normal 64 8 80 8
LINE Normal 64 96 64 88
LINE Normal 64 88 80 88
LINE Normal 88 55 72 55
LINE Normal 80 39 88 55
LINE Normal 72 55 80 39
LINE Normal 88 39 72 39
LINE Normal 32 54 32 42
LINE Normal 32 38 32 26
LINE Normal 32 70 32 58
LINE Normal 64 8 32 32
LINE Normal 64 88 32 64
LINE Normal 53 64 32 48
LINE Normal 47 70 49 77
LINE Normal 43 78 49 77
LINE Normal 56 20 50 19
LINE Normal 52 12 50 19
LINE Normal 72 36 72 39
LINE Normal 76 36 72 36
LINE Normal 88 42 88 39
LINE Normal 84 42 88 42
RECTANGLE Normal 352 96 160 16
WINDOW © 96 32 Left 2
WINDOW 3 96 O Left 2
SYMATTR Value RGxXXXx
SYMATTR Prefix X
SYMATTR Description ROHM IGBT
SYMATTR ModelFile xxxx.lib
PIN 64 © NONE ©

PINATTR PinName C
PINATTR SpiceOrder 1
PIN © 64 NONE ©

PINATTR PinName G
PINATTR SpiceOrder 2
PIN 64 96 NONE ©
PINATTR PinName E
PINATTR SpiceOrder 3
PIN 192 96 BOTTOM 8
PINATTR PinName Tjm
PINATTR SpiceOrder 4
PIN 256 96 BOTTOM 8
PINATTR PinName Tjd
PINATTR SpiceOrder 5
PIN 352 32 RIGHT 8
PINATTR PinName Tc
PINATTR SpiceOrder 6
PIN 320 96 BOTTOM 8
PINATTR PinName Ta
PINATTR SpiceOrder 7
----BEnd -
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

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

http://www.rohm.com/contact/

www.rohm.com

© 2016 ROHM Co., Ltd. All rights reserved.
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