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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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.

News | Careers | ContactUs Q& MyROHM Login

Products Technical Support  Applications  Purchase/Support Company/IR  Sustainability

ROHM

SEMICONDUCTOR

Q
ower 1 ) a og [ NEW PRODUCTS I
Technology . / Technology
o l NEW TECHNOLOGIES I
Electronics for the Future 2 Join ROHM Webinars

Looking for solutions for
your next design? Explore
ways ROHM's technology
can help.

LEARN MORE

Step 2

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

News | Careers | Contact Us Q @ MyROHM Login

Products Technical Support  Applications  Purchase/Support Company/IR  Sustainability

ROHIM

SEMICONDUCTOR

Search results for: R6012INX

All Parametric Technical Document ~ Design Model ¥ 3DData v Symbol / Footprint ~ Simulation ¥
~ Products (showing 1 to 1 of 1) News (showing 1 to 1 of 1)
‘C/ic ‘ 0 \ e .
ng R6012INX (Recommended) . ROHM's New PrestoMOS&trade; Series of 600V Super Junction M...
April 4th, 2019Expanded lineup of 30 models features the industry’s fastest
600V 12A TO-220FM, PrestoMOS with integrated high-speed diode; R6012INX is a reverse recovery time and improved design flexibilityROHM recently announced
power MOSFET ... a new lineup of its PrestoMOS™ series, R60xxJNx series, of 600V super junction
© 2022-2025 ROHM Co., Ltd. No. 65ANO65E Rev.005
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Step 3

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

- Scroll down to “Tools”, locate and click the LTspice model.

ROHm News | Careers | Contact Us Q @
SEMICONDUCTOR . . . H HH
Products  Technical Support Applications Purchase/Support Company/IR Sustainability
Home » MOSFETs » 190 To 800V Power MOSFETs » Nch 500 To 650V Super Junction MOSFETs » High-Speed Trr PrestoMOS™ Series » R6012INX
Product Detail Design Resources Videos & Catalogs Top
Package Dimensions
— R6012JNX
™ H
600V 12A TO-220FM, PrestoMOS™ with
. . .
integrated high-speed diode
R6012INX is a power MOSFET with fast reverse recovery time (trr), suitable for the switching applications.
PrestoMOS™ series, R60xxJINx series increases design flexibility while maintaining the industry’s fastest
reverse recovery time (trr) optimized for EV charging stations and motor drive in home appliances such as
refrigerators and Air Conditioners (ACs).
* This is a standard-grade product
SAMPLE * For Automotive usage, please contact Sales.
=2 View
Documents ~ Tools ~ Packaging & Quality ~ FAQs Contact Us
’ Scroll down
Tools
Type Title Last Updated
Calculation Tools X [ Calculation-sheet for the circuit theoretical formula (MOSFET_GATE_CURRENT) 2025/02/18
Models XE @ R6012INX SPICE Thermal Model 2024/07/16
Calculation Tools XET» @ Calculation-sheet for the circuig theoretical formula (MOSFET_GATE_RESISTOR) 2023/06/16
Models XE [l R6012INX LTspice Model 2023/05/08
Characteristics Data XED -3 R6012INX ESD Data 2023/03/08
Models @ How to Create Symbols for PSpice Models 2021/06/02
Models I R6012INX SPICE Model 2019/11/29
2D/30/CAD ﬁ | rca symbl, Faotprint

Step 4

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

LTspice LICENCE AGREEMENT X

LTspice® is a registered trademark of Analog Devices, Inc.

This SPICE Model is protected under copyright laws.

ROHM hereby grants you a nonexclusive, nontransferable license to use this SPICE
Model as long as you 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 anyone.

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

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

DISCLAIMER =

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 "T 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.
"I accept the License Agreement." Download

© 2022-2025 ROHM Co., Ltd.
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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.

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

+ o+ o+ o+

Model types Device model Subcircuit model
First command | .MODEL .SUBCKT
Main devices | Bipolar transistor MOSFET (macro model)
Diode Some Zener diode (behavior model)
LED Some TVS diode (macro model, behavior model)
SiC power device (behavior model)
GaN power device (behavior model)
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 * Q25C4081UB NPN BJIT model | Macro model Behavior model
examp|es * 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
ISE=70.000E-15 * Date: 2017/07/27 * DATE:2022/02/03
BR=11.565 .SUBCKT R6@O6INX 1 2 3 .SUBCKT SCT4018KR 1 2 3 4
VAR=100 M1 11 22 3 3 MOS_N .PARAM T@=25
IKR=.11266 D1 3 1 DDS *
ISC=1.0228E-12 R1 1 11 RTH 697.2m .FUNC R1(I)
NC=1.3260 D2 22 11 DDG {18.49m*I*EXP((TEMP-T@)/207.9*EXP ((TE

R2 2 22 14.8 MP-TO)/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-T®@)/-260.5)-43.83m*W*EXP ( (TEMP
+ IS=2.2476E-6 -T0)/3.368k)}
+ N=2.1699 :
: (omitted) : (omitted)
+ BV=600 :
+ TT=70n V12 52 53 @
.MODEL DDG D Cl1 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

© 2022-2025 ROHM Co., Ltd.
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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 \LTspice\lib. 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\%USERNAME%\AppData\Local\LTspice\lib

\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 :lib file

\sym : Stores the circuit diagram symbol files

\xxxxxxxx.asy : Circuit diagram symbol

Figure 1. Folder configuration and libraries of LTspice

© 2022-2025 ROHM Co., Ltd. No. 65ANO65E Rev.005
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Device Models

4. 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".

5. 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.

© 2022-2025 ROHM Co., Ltd.
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5-1. 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 “C:\Users\%USERNAME%\AppData\Local\LTspice\lib\cmp”.

Select “Discretes” for the file type.

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

File |View Tools Help
o Xo JoAsE

Open an existing file

<« v « Local » LTspice > lib > cmp d

Organize ~ New folder
Name Date modified Type

FB standard.bead 12/3/2024 9:15 PM LTspice beads standard library 23 KB
(A standard.bjt 12/3/2024 9:15 PM LTspice bipolar standard library 200 KB
=) standard.cap 12/3/2024 9:15 PM CAP File 727 KB
D standard.dio 12/3/2024 9:15 PM [ Tspice diodes standard library 178 KB
L standard.ind 1/21/2025 8:15 AM LTspice inductors standard library 643 KB
J standardjft 12/3/2024 9:15 PM LTspice jfet standard library 54 KB
@ standard.mos 12/3/2024 9:15 PM MOS File

F standard.res 5/3/2022 2:35 PM LTspice resistors standard library

File name: v | Discretes (*.bjt;*.cap;*.dio;*.ind;* ~

© 2022-2025 ROHM Co., Ltd. No. 65ANO65E Rev.005
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5. ‘“standard.bjt” is opened.

LTspice - [standard.bjt]

(2 File Edit View Tools Window Help

CHADHSFSPBITNERQRQABB LSOOI vl 1Oy

[F Copyright © 2000 Linear Technology Corporation. All rights reserved.
*

*

.model 2N2222 NPN(IS=1E-14 VAF=100

+ BF=200 IKF=0.3 XTB=1.5 BR=3

+ CJC=8E-12 CJE=25E-12 TR=100E-9 TEF=400E-12

+ ITF=1 VIF=2 XTF=3 RB=10 RC=.3 RE=.2 Vceo0=30 Icrating=800m mfg=NXP)

.model 2N2907 PNP(IS=1E-14 VAF=120

+ BF=250 IKF=0.3 XTB=1.5 BR=3

+ CJC=8E-12 CJE=30E-12 TR=100E-9 TF=400E-12

+ ITF=1 VTF=2 XTF=3 RB=10 RC=.3 RE=.2 Vceo=40 Icrating=600m mfg=NXP)

.model 2N3904 NPN(IS=1E-14 VAF=100

+ Bf=300 IKF=0.4 XTB=1.5 BR=4

+ CJC=4E-12 CJE=8E-12 RB=20 RC=0.1 RE=0.1

+ TR=250E-9 TF=350E-12 ITF=1 VTF=2 XTF=3 Vceo=40 Icrating=200m mfg=NXP)

.model 2N3906 PNP(IS=1E-14 VAF=100

+ BF=200 IKF=0.4 XTB=1.5 BR=4

+ CJC=4.5E-12 CJE=10E-12 RB=20 RC=0.1 RE=0.1

+ TR=250E-9 TF=350E-12 ITF=1 VTF=2 XTF=3 Vceo=40 Icrating=200m mfg=NXP)

.model FZT849 NPN(IS=5.8591E-13 NF=0.9919 BF=230 IKF=18 VAF=90
e

IoE-_2 N0codn 12 Mpo 4 MD-o0 0000 DD 100 Tn-

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.
Note: Files in this folder may be overwritten or removed when LTspice component libraries are updated. Files should be

backed up before updating.

Gl File [Edit View Tools Window Help
I 0 0
CADKMESL BB QQAEEL
4 .model SSTA06 NPN(Is=100.00E-15 Bf=200.65 Vaf=210.70 Ikf=1.5862 Is
B 2sca08tublib X + .model SSTA56 PNP(Is=150.00E-15 Bf=203.04 Vaf=18.361 Ikf=5 Ise=971
.model UMT2907A PNP(Is=80.000E-15 Bf=148.59 Vaf=19 Ikf=1.4062 Ise=
File  Edit  View .model UMT3904 NPN(Is=7.8000E-15 Bf=418.50 vaf=210 Ikf=.11777 Ise=
| .model UMT3906 PNP(Is=10.000E-15 Bf=214.10 Vaf=39 Ikf=.36736 Ise=6
* (Q25C4081UB NPN BJT model .
* Q25C4081UB NPN BJIT model * %ate: 2006/11/30 j <Gmmm Comment lines
* Date: 2006/11/30 .MODEL, Q2SC4081UB NPN
.MODEL Q25C4881UB NPN + I8=70.000E-15
+ I5=70.000E-15 + BF=277.08
+ BF=277.98 + VAF=114.03
+ VAF=114.03 + IKF=1
+ IKF=1 + ISE=70.000E-15
+ ISE=70.000E-15 *NE=L.6934
+ NE=1.8934 SOBRTLL.5E5
+ BR=11.565 T VARTLOD
+ TKR=.11266
+ VAR=160 —ﬂ'—> + ISC=1.0228E-12
+ IKR=.11266 + Ne—1.3260
+ ISC=1.0228E-12 + NK=.71869
+ NC=1.3260 + RE=.2
+ NK=.71869 + RB=13.897
+ RE=.2 + RC=1.2190
+ RB=13.897 + CJE=11.342E-12
+ RC=1.2190 + MJE=.38289
+ CJE=11.342E-12 + CJC=4.0230E-12
+ MJE=.38289 + MJC=.34629
+ CIC=4.8230E-12 + TE=338.92E-12
+ MIC=.34629 + XTEF=4.0449
+ TF=338.92E-12 + VIF=167.36
o ST, (YN + ITF=.85959
+ TR=110.25E-9
+ VTF=167.36 T xTB-1.5000]
+ ITF=.85959
+ TR=110.25E-9
+ XTB=1.5000
[Ready
© 2022-2025 ROHM Co., Ltd. No. 65ANOG5E Rev.005

9/55 March 2025



How to Use LTspice Models Application Note

Next, place the transistor on the circuit diagram.
9. On the toolbar, click the “Component” icon to open “Component select window”.
10. From the list, select “npn” and then click “Place”. Select “pnp” for a PNP transistor, “diode” for a diode, and “LED” for an LED.

ols  Window Help

NMEBARARKRE L LSO T3 ¥

HPS! tt 0".‘ﬁ'.‘

Component X
npn Show:
Bipolar NPN transistor ADI Symbols ~
Search: npn analog.com Product Selector
4 Cr¥Usersy ¥AppData¥Local¥LTspicetlib¥sym
[ADC] bi g nmos re
[Comparators] bi2 g nmos4 S
[Contrib] bv h hpn &
CurrentMonitors]  cap i npn2 S
DAC] csw ind2 npn3 S|
[F— Digital] current 15016750-2 npn4 s
FilterProducts] diode 1507637-2 pif i
Misc] e LED pmos T
OpAmps] e2 load pmos4 v
Optos] f load2 pnp v
PowerProducts] FerriteBead Ipnp pnp2 7
References] FerriteBead2 [tline pnp4
SpecialFunctions]  fra mesfet polcap
[Switches] fraprobe njf res
Get Product Info ADI Symbols: npn
Open Example Circuit Refresh Cancel

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 X Select Bipolar Transistor X
o
Cancel Cancel
Efalk e Tremslsier Part No. Manufacturer Polarity Veeo[V]  I[mA] SPICE Model
. ) SETA004 Rohm npn 400 200 model $5T3904 NPN(Is=7 S000E-15
Transistar Properties
SET4401 Rohm npn 400 600 .model SST4401 NPN(Is=27.000E-15
Transistor: NPR
SETADE Rohm npn 200 500 model SSTACS NPN(Is=100 00E-15
Manufacturer:
- UMT3804 Rohm npn 400 200 .model UMT3804 NPN(Is=7 8000E-15
Polarity: npn .
npn
VeeolW]
Gollector Gurrent[Al:
\ v, \

25C4081U

<«

© 2022-2025 ROHM Co., Ltd.
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5-2. 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 “Component select
window”.
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.

ols  Window Help
MEBARKREE LSO 33 xRett 1OV
—t ! Y ¥
Component X
npn Show:
Bipolar NPN transistor ADI Symbols ~
Search: npn analog.com Product Selector
[ Cr¥Users¥ ¥AppData¥Local¥L Tspice¥lib¥sym
ADC] bi g nmos e
Comparators] bi2 nmos4 S|
Contrib] bv S|
CurrentMonitors]  cap npn2 S
DAC] csw ind2 npn3 S
Digital] current 15016750-2 npn4 s o
FilterProducts] diode 1507637-2 pif tl VCE
Misc] e LED pmos T Qi ey
OpAmps] e2 load pmos4 v
Optos] f load2 pnp V| NPN —
PowerProducts] FerriteBead Ipnp pnp2 ) . \Q . “10V
References] FerriteBead2 Itline pnp4
SpecialFunctions] fra mesfet polcap
Switches] fraprobe nif res
Get Product Info ADI Symbols: npn ~
Open Example Circuit Refresh Cancel .dcVCEO0100.01 o S
J .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).
On the toolbar, click “SPICE Directive” to open the input window.

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

b E  2sc408lublib X +
File Edit  View
* Q25C4081UB NPN BJT model
* Date: 2006/11/30
.MODEL Q25C4081UB NPN
+ IS=70.000E-15
+ BF=277.88
+ VAF=114.83
g AECEEEET RN
+ ISE=70.000E-15 d W
+ NE=1.8934
+ BR=11.565
+ VAR=100 Edit Text on the Schematic:
+ IKR=.11266
+ ISC=1.0228E-12 How to netlist this text Justification Font Size
+ NC=1.3260 O Comment Left = 15ldefaut)
. . Cancel

+ NK=.71869 \ © SPICE directive [ ) vertical Text
+ RE=.2

— * (J23C4081UB NPM BJT model ~ 1=
+ RB=13.897 T U2EC0BIE PN BT mode ]- A MT
+ RC=1.2190 0 =Bt | |ODEL G250406TUB NPN

o - + [8=70000E-15
+ CJE=11.342E-12 : + BF=27708
+ MJE=.38289 + WAF=114.03
+ CJC=4.0230E-12 :}ggi;OOOOE—ﬁ
+ MJC=.34629 ] + MNE=15934
+ TF=338.92E-12 ] +€§;{H1585

= + =
+ XTF=4.0449 + IKR= 11966
+ VTF=167.36 : +18G=1 0228E-12
+ ITF=.85959 ‘ + NC=1.3260
+ TR=110.25E-9 i Press Shift+Enter to start a new line.
+ XTB=1.5000 % —= —— e i
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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.

* Q2SC4081UB NPN BIT model
* Date: 2006/11/30
.MODEL|Q2SC4081UB|NPN

+ 1S=70.000E} 15
+BF=277.08|
+VAF=114.03 = .
+IKF=1 |

+ ISE=70.000F-15

+ NE=1.8934
+ BR=11.565
+ VAR=100

+ IKR=.11266

Enter new Value for Q1

Justification

[ Vertical Text

92504081 LBl | <=

Left ~ 1 5(default)

+ ISC=1.0228E-12 - - - - -
+ NC=1.3260 S
+ NK=.71869 s
+RE=.2 |

+RE=t38971

+RC=1.2190 = - ..
+ CIE=11.342E-12

+ MJE=.38289

+ CIC=4.0230E-12

+ M1C=.34629

+ TF=338.92E-12 = |
+ XTF=4.0449 -

L + VTF=167.36 o
+ ITF=.85959 . . . ...
+ TR=110.25E-9

+ XTB=1.5000

. 1 vcE
Q2SC4081UB CD

10V

{18}

iB

.dc VCE 0 10 0.01 . .
.step param IB list 0.1m 0.2m 0.3m 0.4m
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5-3. Method 3: Store the model in a desired parts folder

To distinguish the added models from the models installed as standard, you can create any folder and store the added models
there. You can also store the added models in the same folder as the circuit diagram. 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. LTspice Application Data folder : C:\Users\%USERNAME%\AppData\Local\LTspice\lib\sub
*This is not recommended. Files in this folder may be overwritten or removed when LTspice component libraries are updated.
b. Same folder as the circuit diagram :D:\project-a\test_circuit « example
c. Any folder 1 C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib <« example
1 C:\Users\%USERNAME%\Documents\LTspice\1lib\sub\ROHM «e.g., company name

:E:\LTspicemodel\transistor\ROHM « example

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

1.  Store the model to be added in folder “C: \Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib”.

< T C [J > Downloads > 2sc4081ub_spicezip
T Sort ~ = View
~
Name Type Compressed size Password p... = Size Ratio

-n—_ =] 25c4081ubllib | LIB File 1KB No 1KB 43%

& ™ @) &> OneDrive > Documents > LTspice > lib > sub > Mylib
@ New ~ L Sort ~ = View ~
~
Name Status Date modified Type Size

=] 1ss400cm.lib ] 4/26/2019 4:41 PM LIB File 1KB

% =] 2sc4081ubllib ] 2/25/2025 3:47 PM LIB File 1KB
= emx1lib o 4/26/2019 2:14 PM LIB File 1KB
= re004enxlib ] 10/15/2019 4:27 PM LIB File 1KB
=] r6004enx_the.lib ] 10/15/2019 11:50 AM  LIB File 1KB
=] rb510sm-30.lib ] 5/7/2019 3:29 PM LIB File 1KB
=1 sct3080kr ltspicelib @ 2/20/2024 9:38 AM LI File 3 KR
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2. Place the transistor on the circuit diagram. On the toolbar, click the “Component” icon to open “Component select window”.
3. From the list, select “npn” and then click “Place”. Select “pnp” for a PNP transistor, “diode” for a diode, and “LED” for an LED.

4.  Place the component on the circuit diagram.

ols  Window Help
MBEBARRAKRASASA L LEO 3 et t QS
o! N N
Component X
npn Show:
Bipolar NPN transistor ADI Symbols v
Search: npn analog.com Product Selector
(22 C:¥Usersy ¥AppData¥Local¥LTspice¥lib¥sym
ADC] bi g nmos T
Comparators] bi2 nmos4 5
Contrib] bv 0 ________3
CurrentMonitors]  cap npn2 S
DAC] csw ind2 npn3 S
Digital] current 15016750-2 npn4 s )
FilterProducts] diode 1507637-2 pif tl S N S . -VCE
Misc] e LED pmos T Qi T
OpAmps] e2 load pmos4 v
Optos] f load2 pnp Vi NPN —
PowerProducts] FerriteBead lpnp pnp2 z | | \4& | “10v
References] FerriteBead2 Itline pnp4
SpecialFunctions]  fra mesfet polcap .
Switches] fraprobe njf res 3'2
Get Product Info ADI Symbols: npn L NS
Open Example Circuit Refresh Cancel dcVCEO0100.01
> .step param IB list 0.1m 0.2m 0.3m 0.4m

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.

- N
i . — [m] X
= 2sc4081ubllib X +
VCE File  Edit  View )
* Q25C4081UB NPN BJIT model
iov * Date: 2006/11/30
s .MODEL NPN
15=70.0000-
BF=277.08
VAF=114.0
IKF=1

Enter new Value for Q1

+
+
+
+
+ ISE=70.00¢E-15
+ NE=1.8934
Justification Font Size + BR=11.565
Left ~ 15(default) v + VAR=100 Q1L 'V
[ Vertical Text Gancel + IKR=.1126¢
+ ISC=1.8228E-12 [ |\,LQ25C4031UB
I (25CA4081UB| Itﬂ ] TNC=T. 3260
= = + NK=.71869
+ RF= 2
© 2022-2025 ROHM Co., Ltd. No. 65ANO65E Rev.005
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Next write the command to read the “.lib” file on the circuit diagram.

On the toolbar, click “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>

LSO s-3xllet Q7

Edit Text on the Schematic:

How to netlist this tesxd Justification Font Size 9
O Caomment Laft v 1 Bldetfault) v :
\ . Cancel
. o SPICE directive E] Vertical Text
h lib 254081 b It
Press ShifttEnter to start a new line.
\_ S

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

a. Same folder as the circuit diagram: D:\project-a\test_circuit « example
— Describe the file name only

Syntax example: .1ib 2sc4081ub.1lib

b. Any folder: C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib « example
— Describe the absolute path and the file name
Syntax example: .1ib C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib\2sc4081ub.1lib

For b 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. This method is more convenient.

© 2022-2025 ROHM Co., Ltd. No. 65ANO65E Rev.005
15/55 March 2025



How to Use LTspice Models Application Note

10. Place the command to read the “.1ib” file at an appropriate location on the circuit diagram. This completes the setting.

VCE

Q1 ekt
Q2SC4081UB C_)

1o0v

{18}

m Jlib 2sc4081ub.lib -

.dc VCE 0 10 0.01
.step param IB list 0.1m 0.2m 0.3m 0.4m

The steps below must be performed if you describe only the file name in the “.1ib” syntax in cases b 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 Settings Dialog. 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 “Settings” icon. On the “Settings Dialog”, open the “Search Paths” tab.

12. In the “Simulation Library Search Path[*]” field, describe the absolute path of the folder where the circuit model files are

stored.

Any folder: C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib « example
— Describe the absolute path

Example of description: C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib

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

E; LTspice - [Draft1.asc]
—l: File Edit Hierarchy View Simulate Tools Window Help

= CAoHaS> I IEBQAQAR &

Settings X
Operation i Waveforms SPICE Save Defaults
Netlist Options Search Paths Internet Hacks

C] Don't place symbols from schematic subdirectories [¥]

User files (b, asy, sub, defs, userdio, userras, etcll*]

Browse

Separate search path directories with semicolons or new lines.
Symbol Search Paths[*]

Simulation Library Search Paths[*]
|

2, g

[#] Setting remembered between program invocations.

l Reset to Default Values

13 Cancs| Help
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Subcircuit Models

6. 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".

7. 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 Method 2
Describe the model information on the circuit Store the model in a desired parts folder
diagram
Outline of the 1. Place the symbol on the circuit diagram 1. Store the model file to be added in a folder
procedure 2. Copy the model file to be added to “SPICE 2. Create a circuit diagram symbol
directive” in text format 3. Link the symbol and the model file
3. Place the model text on the circuit diagram 4. Define the storage location of the symbol and

Change the attributes of the symbol the model file
5. 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
on the circuit diagram, the simulation evidence classified using folders
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

Disadvantages - Many characters on the circuit diagram - Requires tasks including creating the circuit
- Necessary to manage the parameters of the parts diagram symbol and linking the symbol and the
for each circuit diagram 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.

© 2022-2025 ROHM Co., Ltd. No. 65ANO65E Rev.005
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7-1. Method 1: Describe the model information on the circuit diagram
In this example, the Nch MOSFET “r6006jnx.lib” is added.

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

window”.

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

must be created. We explain the method later.

3.  Place the component on the circuit diagram.

CTLYOiF3xlett 1O
BQRKQAK = it t O
Component X
nmos Show:
N-Channel MOSFET transistor ADI Symbols v
Search: nmos analog.com Product Selector
| [ C:¥Users¥hashida ¥Locpl¥LTspice¥lib¥sym
[ bi pmos _________ =] .
bi2 nmos4 schottky D
bv h npn SOAtherm-HeatSink o
cap ind npn2 SOAtherm-NMOS
csw ind2 npn3 SOAtherm-PCB
current 15016750-2 npn4 sw M1
diode 1507637-2 pif tline VDS
e LED pmos TvSdiode NMOS =+
e2 load pmos4 varactor
f load2 pnp voltage VGS —
FerriteBead Ipnp pnp2 zener ov
FerriteBead2 Itline pnp4
fra mesfet polcap
fraprobe njf res 2-2 {VGS}
Get Product Info ADI Symbols: nmos
Open Example Circuit Refresh Cancel o U
L . dcVDS0100.01
— e T — — .step param VGS list 789 10 12 14

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.

hgreoosjnx.nbx + nlg@g-ﬁ-B*ﬁnett te-’
. 4 : 5 — . N
File Edit View
* R6BP6INX NMOSFET model Edit Text on the Schematic: X
* PKG: TO-220FM,Vdss=600V, Id=6A — e )
* Rds(on)=0.720,Qg=15.5nC Hew to netlist this tesxt Justification Font Size
* Model Generated by ROHM OComment Left 4 1 5(defa z ;
* All Rights Reserved 6-1 © SPICE directive [ ) vertical Text H
* Commercial Use or =
* Resale Restricted * RE00EJNX NMOSFET model
* Date: 2017/07/27 * PG TO-220FMWdss=600% [d=64A
Hook ook kR KRR RRD G S * Rdslon)=072 & De=155nC |
* Model Generatad by ROHM
.SUBCKT RE@B6INX 1 2 3 ; .
* All Rights Reserved - Comment ||neS
M1 11 22 3 3 MOS_N * Commercial Use or
D1 3 1 DDS * Resale Restricted
A ~ * Date: 2017/07/27
o o Fhkddbkkekk kD G S
SUBCKT RE0O06JMNX 1 2 3
+ T_ABS=25 KM 112233 MOS.N
.MODEL RTH RES ™ 31003
+ TC1=0.00873 R 111 RTHE972m
_ _ L2 2211 DDG
+ TC2=0.0200E-3 Ro 500 148
.ENDS R68G6INX MODEL MOS N NMOS
Press Shift+Enter to start a new line.
Ln1, Col1 843 characters 100% Wing b G — T T e T T 4
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7. Place the model text at an appropriate location on the circuit diagram.

8.  Ctrl + right-click on the circuit symbol.

9.  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.

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

(nmos.asy).

10 Open Symbol: C¥lsersy

¥AppData¥Local¥L Tepice¥lib¥sym¥nmos.asy

.SUBCKT/R6006INX1 2 3

* R6006INX NMOSFET model

* PKG: TO-220FM,Vdss=600V,Id=6A
* Rds(on)=0.72Q,Qg=15.5nC =
* Model Generated by ROHM

* All Rights Reserved

* Commercial Use or

* Resale Restricted = =

* Date: 2017/07/27 =
FokkoRdkOR R AR KRR XKKEN) G S

M1 112233 MOS_N
D1~ 31DOS
R1 - 111R[H 697.2m
D2. . .22110DG . . . . .
R2 222148

This is th d attrbute t. th tlist li 'MODEL MOS NMOS .
IS 1S & second attrnbute 1o appear on = netlist line + LEVEL=3 . o
— - . + L=2.0000E-
ttribute alue Is. . P .
+ W=1 .
e = @ | + KP=10.817E-6
InstMamea hAt 9_2 % - N 3
ice e [ - -
Spicelodel | TEEs
" - En + VT0=6.8118
Spiceline + RDS=6.0000E6 =~ =
+TOX=2.0000E-6 -
+ CGSO0=374p
§ Sancs + CGDO=1.1p
+ CBD=0 |
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11.

12.

13.

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 - [nmos.asy]|

The Nch MOSFET symbol (nmos.asy) is displayed in a new tab.

Right-click on the symbol of the Drain pin to open the “Pin/Port Properties” 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

File Edit

Hierarchy Draw View Tools

Window Help

4 Draftl as

T nmos.asy

Pin/Port Properties

Lahel o Netlist Order: 2 %
Pin Label Justification
()
TOP
(C)LEFT RIGHT ()
BOTTOM
(@)
© NONE(Mot Visible) Cancel
E]Vertica\ Tenct
Offset: 0 &
E N v

Pin/Port Properties

Label

Netlist Order:

Pin Label Justification
]
TOP
(OLEFT RIGHT ()
BOTTOM
]
© NONE(Not Visible)

D\fertica\ Text

'O&BB%ab.mE%QQQBEI$®$#

Pin/Port Properties

Label 8 Netlist Order: 3 %
Pin Label Justification
]
TOP
(C)LEFT RIGHT ()
BOTTOM
]
© NONE(Mot Visible) Cancel
DVertica\ Text
Offset 0 %
\ v
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Check the order described in the subcircuit model file (r6006jnx.lib). The order is D, G, and S from the left. Therefore, the

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

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

14.
order is confirmed to be the same as the symbol setting.
15.
and not related to the numbers in “Netlist Order”.
16.
17.
( E  r6006jnxlib X +

File Edit View

R6@O6INX NMOSFET model

PKG: TO-220FM,Vdss=600V,I1d=6A
Rds(on)=0.720,Qg=15.5nC
Model Generated by ROHM

All Rights Reserved

Commercial Use or]
Resale Restricted
Date: 2017/07/27

sk sokkk R kR RRRRED G S

.SUBCKT R6@@6INX 1 2 3”

M1 11 22 3 3 MUS_W

¥ O X ¥ ¥ ¥ ¥ K

D1 3 1 DDS
R1 1 11 RTH 697.2m
D2 22 11 DDG
R2 2 22 14.8

.MODEL MOS_N NMOS

- Datasheet [CEEEH SN TLWBELES

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

(1)

1

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

*1 Body Diode

A

ST .
J:leGOOGJNX C_)

VGS
T {ves}

l — wff
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7-2. Method 2: Store the model in a desired parts folder

To distinguish the added models from the models installed as standard, you can create any folder and store the added models
there. You can also store the added models in the same folder as the circuit diagram. 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. Same folder as the circuit diagram : D:\project-a\test_circuit « example

b. Any folder : C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib « example
1 C:\Users\%USERNAME%\Documents\LTspice\1lib\sub\ROHM «e.g., company name
:E:\LTspicemodel\transistor\ROHM « example

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

1. Store the model to be added in the folder “C: \Users\%USERNAME%\Documents\LTspice\lib\sub\Mylib”.

< ™ G ) > Downloads > r6006jnx_spice.zip & e @] & OneDrive > =+ lib > sub > Mylib
N Sort v aee @ New * © &b ® W N Sort = View |
= ~
Name Type Compressed size Password pr... | Size Ratio Name Status Date modified Type Size

21 r6006jnxlib 1KB No 1KB 43% =] 1ss400cm.lib (] 4/26/2019 4:41 PM  LIB File 1 KB

= 2sc4081ub.lib (-] 2/25/2025 3:47 PM  LIB File 1KB

=] emx1.lib (] 4/26/2019 2:14 PM  LIB File 1KB

$ =] r6006jnx.lib (] 1/10/2018 9:22 AM  LIB File 1 KB

=] tb510sm-30.lib (-] 5/7/2019 3:29 PM LIB File 1KB

|=) sct3080kr_ltspice.lib (] 8/20/2024 9:38 AM  LIB File 3KB

|=] sct3080kr t_ltspicellib ] 8/20/2024 9:38 AM  LIB File 3KB

1 521204l lih [ 2/7/0017 141 DM ____1ID Eil EW'e:)
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Create the circuit diagram symbol by using a circuit diagram symbol provided as standard

2. Copy “nmos.asy” in folder “C:\Users\%USERNAME%\AppData\Local\LTspice\lib\sym” to an any folder. If no standard

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

3. 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.

Copy to an any folder. e.g.

C:\Users\%USERNAME%\AppData\Local\LTspice\lib\sym C:\Users\%USERNAME%\Documents\LTspice\1lib\sym\MySym
< 4 O &} O > - local > LTspice > lib > sym > & T ¢] & OneDrive > = lib > sym > MySym
® New ~ ¥ O A ® W M Sort v = View - @ New & @ B ®B W NSt = View
Name B Date modified Type Size Neme Status Date modified Type Size

T mesfetasy 12/3/2024 9:15 PM LTspice symbol 1KB T 155400cm.asy ] 4/26/2019 4:43 PM  LTspice symbol 1KB

T njfasy 12/3/2024 9:15 PM LTspice symbol 1KB T eMX1.asy [] 4/26/2019 212 PM  LTspice symbol 1KB
wﬂ* nmos asy 12/3/2024 9:15 PM LTspice symbol k8] MDhéoomNmsy | ®© 12/3/2024 9:15PM  LTspice symbol 1K8

T nmos4.asy 12/3/2024 9:15 PM LTspice symbol 1KB I sct3080kr.asy [ 8/20/2024 9:38 AM spice symbol 2 KB

T npn.asy 12/3/2024 9:15 PM LTspice symbol 1KB I sct3080kr_tasy o 8/20/2024 9 e symbal 2KB

T npn2.asy 12/3/2024 9:15 PM LTspice symbol 1KB I scT3120ALasy ° 9/26/2019 2:14PM  LTspice symbol 1k8

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

I File | Edit | Hierarchy Draw View Tools Window Help
o8 " EBQAABB L O § =3 ¥
¢ =
P redo Cuteshitt=2 |
o Attributes Edit Attributes Ctrl+A
) ‘eAdd Pin/Port P Attribute Window Ctrl+wW
LS Move L
<7 streten S|
o g ekt CulsR |= = = = = = = = = = = =« = = 2 2o« oc o
Nl o Lr

5. 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”.

6. Click “OK”.
Symbol Attribute Editor X - Symbol Attribute Editor X
E | r6006jnxlib | X
Symbol Type: Cell R - d et + Symbol Type: Cell N
File Edit View
- * R@OO6INX NMOSFET model
attribute valie * pkG: TO-220FM,Vdss=600V, Id=¢ attribute value
Prefix m * RBds(on)=0.72Q,Qg=15.5nC Prefix
Snicehiodel : ﬁe;.sﬁzer:ted bydRDHM SpiceModel
Val WO d ights Reserve -
Va‘u: - € & x Jcommercial Use or| Value
aLe *lResale] Restricted Walue2
Spiceline * 2017/07/27 SpiceLine
Spiceline? R il ) )
- =T .SUBCKT 123 Sploctine?
Description N—Channelw M1 11 22 3 3 MOS N Description N-Channel MJSFET transistor
ModelFile I I D1 3 1 DDS ModslFile Ir6006jn><.|ib|
R1 1 11 RTH 697.2m
D2 22 11 DDG
Cancel R2 222 14.8 > o
Cancel OK
L q .MODEL MOS_N NMOS { e 6 |
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7.

The circuit symbol is now changed to “R6006JNX".

LTspice - [R6006JNX asy]

T File Edit

Hierarchy Draw View Tools

Window Help

CaoR&Ecr I MEERBQ

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

8. Right-click on the Drain pin symbol to open its property window. Check “Label” and “Netlist Order”.
9. 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 - [R6006JNX.asy] — O X
1% File Edit Hierarchy Draw View Tools Window Help

O&*Hé.blmgﬁﬂﬂﬂmllé®$*3¥Emtt

Pin/Port Properties

Label

Netlist Order:

Pin Labsl Justification
()
TOP

(LEFT RIGHT ()
BOTTOM
()

© HONE(Not Visible)
D Vertical Tesxt

Offset 0

o

Cancel

: =Unnn

N s-3

Pin/Port Properties

Lahel: Netlist Order: 1 %
Pin Label Justification
(1)
Tap
() LEFT RIGHT ()
BOTTOM
(1)
© NONE(Not Visible) Cancel
D\/er’tica\ Text
Offet 0 %

Pin/Port Properties

Lakel: B Netlst Order. 3 %
Fin Label Justification
)
TOP
() LEFT RIGHT ()
BOTTOM
(]
O NONE(Not Visible) Cancel
D\r’er’tical Text
Offset: 0 %
’\ v
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10. 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”.

11. 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”.

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

13. 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.

File Edit View

£  re006jnxlib X +

R6@06INX NMOSFET model
PKG: TO-220FM,Vdss=606V,Id=6A
Rds(on)=0.720,Qg=15.5nC
Model Generated by ROHM

All Rights Reserved
Commercial Use or
Resale Restricted
Date: 2017/07/27
*****************D G S
.SUBCKT R6©BG6INX 1 2 3
M1 11 22 3 3 MOS_WN

*OH K K K K KK

.MODEL MOS_N NMOS

@)

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

(1)
*1 Body Diode

D1 3 1 DDS
R1 1 11 RTH 697.2m
D2 22 11 DDG
R2 2 22 14.8

Pin numbers described in the data sheet
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Define the storage location of the symbol file.

The storage location must be defined if the symbol file is stored in a desired location like this example.

14. On the toolbar, click the “Settings” icon. On the “Settings Dialog”, open the “Search Paths” tab.

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

Any folder: C:\Users\%USERNAME%\Documents\LTspice\lib\sym\MySym « example
— Describe the absolute path
Example of description: C:\Users\%USERNAME%\Documents\LTspice\lib\sym\MySym

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

W LTspice - [Draft1.asc]

—l: File  Edit Hierarchy View Simulate Tools Window Help

E= oS> 0 I=BQAQAR

Operation S i Waveforms SFICE Save Defaults

Metlist Options Search Paths Internet Hacks

C] Don't place symbols from schematic subdirectories [+]

User files (lib, asy, sub, defs, userdio, userres, etc)[*]
Browse

Separate search path directories with semicolons or new lines.

Symbol Search Paths(*]

Simulation Library Search Paths[¥]

[#] Setting remembered between program invacations

[ Reset to Default Values

16
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Define the storage location of the subcircuit model files.

The storage location must be defined if the subcircuit model file is stored in a desired location like this example.
17. On the toolbar, click the “Settings” icon. On the “Settings Dialog”, open the “Search Paths” tab.

18. 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. Same folder as the circuit diagram : D:\project-a\test_circuit « example

— No definition required

b. Any folder : C:\Users\%USERNAME%\Documents\LTspice\lib\sub\MyLib « example
— Describe the absolute path

Example of description: C: \Users\%USERNAME%\Documents\LTspice\1lib\sub\MyLib

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

W LTspice - [Draft1.asc)

—l: File Edit Hierarchy View Simulate Tools Window Help

h r— 1 | 3 =
| Ll
=S oHRES> 0 N=ERAQA W
Settings X
Operation S i Waveforms SFICE Save Defaults
Metlist Qptions Search Paths Internet Hacks

D Don't place symhbols from schematic subdirectories [¥]

User files (lib, asy, sub, defs, userdio, userres, etci[*]

Browse

Separate search path directories with semicolons or new lines.
Symbol Search Paths[*]

Simulation Library Search Paths[¥]
|

K>

[#] Setting remembered between program invocations

I 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 “Settings Dialog” to change the settings by batch.
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Place the circuit symbol on the circuit diagram.
20. On the toolbar, click the “Component” icon to open “Component select window”.

21. From the list, select “R6006JNX” created above. The newly added symbol may not be displayed immediately. In such cases,

click the “Refresh” button.

22. Click “Place”.

Tools Window Help

ITEBRAAAKANNAE LSO I F3 ¥

|
2
| B

Component X
R6006INX Show:
N-Channel MOSFET transistor All v
Search: R6006INX [ analog.com Product Selector ]
@ *
FerriteBead2 Itline pnp4 tline
fra mes olca TVSdiode
fraprobe i RS R ractor
g nm res voltage
g2 nmos4 res2 zener
h npn schottky
ind npn2 sct3080kr
ind2 npn3 sct3080kr_t
15016750-2 npn4 SCT3120AL
1507637-2 pif SCT3120AL_LT
G_ LED pmos SOAtherm-HeatSink
load pmos4 SOAtherm-NMOS
load2 pnp SOAtherm-PCB
Ipnp pnp2 sW
Get Product Info Symbolath: E:¥
Open Example Circuit Refresh
\ ”y

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

-U1l

arooi VDS - - -
R6006INX | ()
~.dcVvDSO100.01 = =
- .step param VGS list 789 1012 14
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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

-

r6006jnx.lib X

=

File Edit View

+

R6086INX NMOSFET model
PKG: TO-220FM,Vdss=600)\
Rds(on)=0.720,Qg=15.5n(
Model Generated by ROHI
All Rights Reserved
Commercial Use or
Resale Restricted
Date: 2017/07/27
*****************D G S
.SUBCKT R6@B6INX |1 2 3
M1 11 22 3 3 MOS_N

N s T | nnc|

*OK K K K K K ¥

Pin/Port Properties

Pin/Port Properties

Pin/Port Properties

D

Label Netlist Order

Pin Label Justification

TP

Cancel

T
8
2

g

@)
Q
(1) Gate
(2) Drain
(3) Source
(1) o
*1 Body Diode
[
(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.

E  r6006jnxlib X e
File Edit View

* R6OB6INX NMOSFET nodel
* PKG: TO-220FM,Vilss=600\
* Rds(on)=0.720,Qz="15|5n(
* Model Generated by ROHI
* A1l Rights Reselved

* Commercial Use or

* Resale Restrictid

*

Date: 2017/07/27
e
.SUBCKT R60BBINX 1 2 3
M1 11 22 3 3 MOS_N

n1 2.1 nnc|

Lakel Netlist Order: 1

@ 1 -
—
Pin/P@rt Properties

Lahel

Lahel

Pil| Label’ ustification
1 1)

- TCP -
OUEFT RIGHT ()
BOT OM
i

© 1 ONE(No| Visible)

[ Vartical Taxt

a

Orbatimnfiond

(g Netlist Order: 2 3
——
- Pin/Pdrt Properties
@)

Netlist Order 3 o

Pin/Port Properties “
[230] B

-

N}
r' " E nnnnnnnn
iy, Unnn
‘1 @Easoosmx
[ @)
?
(1) Gate
(2) Drain
(3) Source
(1) o
*1 Body Dicde
o
| (3)
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8. 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

SYMATTR 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 1 : Circuit symbol file
“SiC MOSFET 3-pin”

Symbol:

Symbol file name: SiCmosfet-3.asy

Text data:

---- Start

Version 4

SymbolType CELL

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

48
32
48
48
32
32
24

48
48
32
32
32
64
64

96
48
0

32
32
64
32

0 64 24 64

48
68
64
60
68
48
64
32
32
32
46
46
32

71
53
45
53
45
25
71
54
38
70
42
54
48

64
60
68
64
60
64
64
32
32
32
37
37
48

71
53
53
45
45
25
25
42
26
58
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

© 2022-2025 ROHM Co., Ltd.

32/55

No. 65AN065E Rev.005
March 2025



How to Use LTspice Models

Application Note

Appendix 2 : Circuit symbol file

“SiC MOSFET 3-pin (coupled electro-thermal analysis model)”

Symbol:

o SCTxXxxx
J % u1 Tc

1 V. I Ta

Symbol file name: SiCmosfet-3-therm.asy

Text data:

----Start --------mm 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
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 3 : Circuit symbol file
“SiC MOSFET 4-pin”

Symbol: 0

ﬁ. }‘ ] } lj:l.
~ SCTxxxx

Symbol file name: SiCmosfet-4.asy

Text data:

----Start --------mm 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 48 80 © 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 © 80 NONE 8

PINATTR PinName DS
PINATTR SpiceOrder 4
----End -
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Appendix 4 : Circuit symbol file
“SiC MOSFET 4-pin (coupled electro-thermal analysis model)”

P L SCTXXXX

un Tc
./ Tj Ta

=

Symbol file name: SiCmosfet-4-therm.asy

Text data:

----Start --------mm 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 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
e =11 ¢ e
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Appendix 5 : Circuit symbol file
“IGBT”

BJR RGxxxx

Symbol file name: IGBT.asy

Text data:

& s

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 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

s o ENd - mmmmmmmmmm e
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Appendix 6 : Circuit symbol file
“IGBT (coupled electro-thermal analysis model)”

Symbol: RG

: Ul Tc-
Jbﬁ n Ta

Symbol file name: IGBT-therm.asy

Text data:

----Start --------mm e
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 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

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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How to Use LTspice Models

Application Note

Appendix 7 : Circuit symbol file
“IGBT with built-in fast recovery diode”

Symbol:

Symbol file name: IGBT-frd.asy

Text data:

---- Start

Version 4

SymbolType CELL

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

WINDOW © 96
WINDOW 3 96
SYMATTR Value RGxxxx
SYMATTR Prefix X

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

64
64
24

8 64 0
8 64 8
64 24 32

0 64 24 64

80
64
64
64
88
80
72
88
32
32
32
64
64
53
47
43
56
52
32
72

88 80 8
8 80 8
96 64 88
88 80 88
55 72 55
39 88 55
55 80 39
39 72 39
54 32 42
38 32 26
70 32 58
8 32 32
88 32 64
64 32 48
70 49 77
78 49 77
20 50 19
12 50 19
Left 2
Left 2

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

---- End
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How to Use LTspice Models

Application Note

Appendix 8 : Circuit symbol file
“IGBT with built-in fast recovery diode (coupled electro-thermal analysis model)”

Symbol:

RGXXXX

%J\ U1

Tc:

Symbol file name: IGBT-frd-therm.asy

Text data:

|

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 -

Tim Tjd Ta
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How to Use LTspice Models

Application Note

Appendix 9 : Circuit symbol file
“IGBT with built-in Schottky barrier diode”

Symbol:

Symbol file name: IGBT-sbd.asy

IC ur

RGXXxXxX

Text data:

---- Start

Version 4

SymbolType CELL

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

WINDOW © 96
WINDOW 3 96
SYMATTR Value RGxXXXx
SYMATTR Prefix X

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

64
64
24

8 64 0
8 64 8
64 24 32

0 64 24 64

80
64
64
64
88
80
72
88
32
32
32
64
64
53
47
43
56
52
72
76
88
84
32
72

88 80 8
8 80 8

96 64 88
88 80 88
55 72 55
39 88 55
55 80 39
39 72 39
54 32 42
38 32 26
70 32 58
8 32 32
88 32 64
64 32 48
70 49 77
78 49 77
20 50 19
12 50 19
36 72 39
36 72 36
42 88 39
42 88 42
Left 2

Left 2

PINATTR PinName C
PINATTR SpiceOrder 1

PIN © 64 NONE o

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

---- End
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How to Use LTspice Models

Application Note

Appendix 10: Circuit symbol file
“IGBT with built-in Schottky barrier diode (coupled electro-thermal analysis model)”

Symbol:

RGXxX

EJ . Ul

Tc:

Symbol file name: IGBT-sbd-therm.asy

Text data:

|

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 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
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 -

Tim Tjd Ta
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How to Use LTspice Models

Application Note

Appendix 11: Circuit symbol file
“Darlington Transistor NPN”

Symbol:

Symbol file name: Darlington-NPN1.asy

Text data:

---- Start

Version 4
SymbolType CELL

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

96 112 96 80
128 64 96 88
128 128 96 104
113 107 116 119
105 120 116 119
128 © 128 64
128 160 128 128
144 16 16 16
144 144 144 16
16 144 144 144
16 16 16 144

64 96 96 96

32 72 64 96

32 48 32 80

0 64 32 64

32 56 64 32

128 32 64 32

49 75 52 87

41 88 52 87

WINDOW © 150 64 Left 2
WINDOW 3 150 96 Left 2

SYMATTR
SYMATTR
SYMATTR
SYMATTR
PIN 128
PINATTR
PINATTR

Value 2SDxxxx
Prefix X
Description ROHM Darlington NPN BJT model
ModelFile xxxx.lib
@ NONE ©

PinName C
SpiceOrder 1

PIN © 64 NONE ©
PINATTR PinName B
PINATTR SpiceOrder 2
PIN 128 160 NONE ©
PINATTR PinName E
PINATTR SpiceOrder 3
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How to Use LTspice Models

Application Note

Appendix 12: Circuit symbol file

“Darlington Transistor NPN with built-in resistor”

Symbol:

Symbol file name: Darlington-NPN2.asy

Text data:

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

SymbolType CELL

LINE Normal 96 112 96 80
LINE Normal 128 64 96 88
LINE Normal 128 128 96 104
LINE Normal 113 107 116 119
LINE Normal 105 120 116 119
LINE Normal 128 © 128 64
LINE Normal 128 176 128 128
LINE Normal 144 16 16 16
LINE Normal 144 160 144 16
LINE Normal 16 160 144 160
LINE Normal 16 16 16 160
LINE Normal 64 96 96 96
LINE Normal 32 72 64 96
LINE Normal 32 48 32 80
LINE Normal © 64 32 64

LINE Normal 32 56 64 32
LINE Normal 128 32 64 32
LINE Normal 49 75 52 87
LINE Normal 41 88 52 87
LINE Normal 91 148 91 140
LINE Normal 115 148 91 148
LINE Normal 115 140 115 148
LINE Normal 91 140 115 140
LINE Normal 80 144 91 144
LINE Normal 80 96 80 144
LINE Normal 115 144 128 144
TEXT 98 132 Left 1 R

WINDOW © 150 72 Left 2
WINDOW 3 150 104 Left 2
SYMATTR Value 2SDxxxx
SYMATTR Prefix X

SYMATTR Description ROHM Darlington NPN BJT model
SYMATTR ModelFile xxxx.lib
PIN 128 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 128 176 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
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How to Use LTspice Models

Application Note

Appendix 13: Circuit symbol file
“Darlington Transistor PNP”

Symbol:

Text data:

---- Start

Version 4
SymbolType CELL
96 80 96 48

LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

SYMATTR
SYMATTR
SYMATTR
SYMATTR
PIN 128
PINATTR
PINATTR

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

128
128
128
128
144
144

1

= | 2SBxxxx

Symbol file name: Darlington-PNP1.asy

32 96 56
96 96 72
0 128 32
160 128 96
16 16 16
144 144 16

16 144 144 144
16 16 16 144

109
118

36 107 48
50 107 48

64 64 96 64
32 88 64 64
32 112 32 80
32 96 0 96
32 104 64 128

128

128 64 128

45 68 43 80
54 82 43 80
WINDOW © 148 64 Left 2
WINDOW 3 148 96 Left 2

PIN © 96 NONE ©
PINATTR PinName B
PINATTR SpiceOrder 2

PIN 128 © NONE @

Value 2SBxxxx
Prefix X
Description ROHM DIGITAL PNP BJT model
ModelFile xxxx.lib
160 NONE ©

PinName C
SpiceOrder 1

PINATTR PinName E
PINATTR SpiceOrder 3
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How to Use LTspice Models

Application Note

Appendix 14: Circuit symbol file

“Darlington Transistor PNP with built-in resistor”

Symbol: -

)
R

ke

A

j_‘ B 2SBxxxx

-m

Symbol file name: Darlington-PNP2.asy

Text data:

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

SymbolType CELL

LINE Normal 96 96 96 64
LINE Normal 128 48 96 72
LINE Normal 128 112 96 88
LINE Normal 128 © 128 48
LINE Normal 128 176 128 112
LINE Normal 144 16 16 16
LINE Normal 144 160 144 16
LINE Normal 16 160 144 160
LINE Normal 16 16 16 160
LINE Normal 109 52 107 64
LINE Normal 118 66 107 64
LINE Normal 64 80 96 80
LINE Normal 32 104 64 80
LINE Normal 32 128 32 96
LINE Normal 32 112 o0 112
LINE Normal 32 120 64 144
LINE Normal 128 144 64 144
LINE Normal 45 84 43 96
LINE Normal 54 98 43 96
LINE Normal 116 36 92 36
LINE Normal 116 28 116 36
LINE Normal 92 28 116 28
LINE Normal 92 36 92 28
LINE Normal 116 32 128 32
LINE Normal 80 32 92 32
LINE Normal 80 80 80 32
TEXT 99 43 Left 1 R

WINDOW © 148 72 Left 2
WINDOW 3 148 104 Left 2
SYMATTR Value 2SBxxxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL PNP BJT model
SYMATTR ModelFile xxxx.lib
PIN 128 176 NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 112 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 128 © NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
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How to Use LTspice Models

Application Note

Appendix 15: Circuit symbol file

“Digital Transistor NPN with built-in R1”

Symbol:

Symbol file name: DigitalTransistor-NPN1.asy

Text data:

----Start --------mm e
Version 4

SymbolType CELL

LINE Normal 80 80 80 48
LINE Normal 112 32 80 56
LINE Normal 112 96 80 72
LINE Normal 97 75 100 87
LINE Normal 89 88 100 87
LINE Normal 112 © 112 32
LINE Normal 56 60 32 60
LINE Normal 56 68 56 60
LINE Normal 32 68 56 68
LINE Normal 32 60 32 68
LINE Normal © 64 32 64
LINE Normal 80 64 56 64
LINE Normal 112 128 112 96
LINE Normal 128 16 16 16
LINE Normal 128 112 128 16
LINE Normal 16 112 128 112
LINE Normal 16 16 16 112
TEXT 34 48 Left 1 R1
WINDOW © 132 48 Left 2
WINDOW 3 132 80 Left 2
SYMATTR Value DTCxxxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL NPN BJT model
SYMATTR ModelFile xxxx.lib
PIN 112 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 112 128 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
----EBEnd -
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How to Use LTspice Models

Application Note

Appendix 16: Circuit symbol file
“Digital Transistor NPN with built-in R”

Symbol: o

Symbol file name: DigitalTransistor-NPN2.asy

Text data:

----Start --------mm e
Version 4

SymbolType CELL

LINE Normal 64 80 64 48
LINE Normal 96 32 64 56
LINE Normal 96 96 64 72
LINE Normal 81 75 84 87
LINE Normal 73 88 84 87
LINE Normal 96 © 96 32
LINE Normal 44 104 44 80
LINE Normal 52 104 44 104
LINE Normal 52 80 52 104
LINE Normal 44 80 52 80
LINE Normal 96 112 48 112
LINE Normal 96 144 96 96
LINE Normal 112 16 16 16
LINE Normal 112 128 112 16
LINE Normal 16 128 112 128
LINE Normal 16 16 16 128
LINE Normal 48 80 48 64
LINE Normal 48 104 48 112
LINE Normal 64 64 0 64
TEXT 28 91 Left 1 R

WINDOW © 116 48 Left 2
WINDOW 3 116 80 Left 2
SYMATTR Value DTCxxxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL NPN BJT model
SYMATTR ModelFile xxxx.lib
PIN 96 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 96 144 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
----End -
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How to Use LTspice Models

Application Note

Appendix 17: Circuit symbol file

“Digital Transistor NPN with built-in R1 and R2”

Symbol: y

Rt Ul
Rzl L DTCxxxx

Symbol file name: .asy

Text data:

----Start --------mm e
Version 4

SymbolType CELL

LINE Normal 80 80 80 48
LINE Normal 112 32 80 56
LINE Normal 112 96 80 72
LINE Normal 97 75 100 87
LINE Normal 89 88 100 87
LINE Normal 112 © 112 32
LINE Normal 56 60 32 60
LINE Normal 56 68 56 60
LINE Normal 32 68 56 68
LINE Normal 32 60 32 68
LINE Normal 60 104 60 80
LINE Normal 68 104 60 104
LINE Normal 68 80 68 104
LINE Normal 60 80 68 80
LINE Normal © 64 32 64
LINE Normal 80 64 56 64
LINE Normal 112 112 64 112
LINE Normal 112 144 112 96
LINE Normal 128 16 16 16
LINE Normal 128 128 128 16
LINE Normal 16 128 128 128
LINE Normal 16 16 16 128
LINE Normal 64 80 64 64
LINE Normal 64 104 64 112
TEXT 34 48 Left 1 R1

TEXT 34 90 Left 1 R2
WINDOW © 132 48 Left 2
WINDOW 3 132 80 Left 2
SYMATTR Value DTCxxxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL NPN BJT model
SYMATTR ModelFile xxxx.lib
PIN 112 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 112 144 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
----End -
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How to Use LTspice Models

Application Note

Appendix 18: Circuit symbol file

“Digital Transistor NPN with built-in R and Zener diode”

Symbol:

ur
DTDGXxxX

Symbol file name: DigitalTransistor-NPN4.asy

Text data:

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

SymbolType CELL

LINE Normal 64 96 64 64
LINE Normal 96 48 64 72
LINE Normal 96 112 64 88
LINE Normal 81 91 84 103
LINE Normal 73 104 84 103
LINE Normal 96 © 96 48
LINE Normal 44 120 44 96
LINE Normal 52 120 44 120
LINE Normal 52 96 52 120
LINE Normal 44 96 52 96
LINE Normal 96 128 48 128
LINE Normal 96 160 96 112
LINE Normal 112 16 16 16
LINE Normal 112 144 112 16
LINE Normal 16 144 112 144
LINE Normal 16 16 16 144
LINE Normal 48 120 48 128
LINE Normal 56 48 40 48
LINE Normal 56 64 40 64
LINE Normal 48 48 56 64
LINE Normal 40 64 48 48
LINE Normal 56 53 56 48
LINE Normal © 80 64 80
LINE Normal 48 32 96 32
LINE Normal 48 96 48 32
TEXT 28 107 Left 1 R
WINDOW © 116 64 Left 2
WINDOW 3 116 96 Left 2
SYMATTR Value DTDGXXxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL NPN BJT model
SYMATTR ModelFile xxxx.lib
PIN 96 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 890 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 96 160 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3

e =11 ¢ e
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How to Use LTspice Models

Application Note

Appendix 19: Circuit symbol file

“Digital Transistor NPN with built-in R1 R2 and Zener diode”

Symbol: o
R1 Ul
£} L
r2/l . DTDGXXXX

Symbol file name: .asy

Text data:

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

SymbolType CELL

LINE Normal 80 96 80 64
LINE Normal 112 48 80 72
LINE Normal 112 112 80 88
LINE Normal 97 91 100 103
LINE Normal 89 104 100 103
LINE Normal 112 © 112 48
LINE Normal 56 76 32 76
LINE Normal 56 84 56 76
LINE Normal 32 84 56 84
LINE Normal 32 76 32 84
LINE Normal 60 120 60 96
LINE Normal 68 120 60 120
LINE Normal 68 96 68 120
LINE Normal 60 96 68 96
LINE Normal © 80 32 80
LINE Normal 80 80 56 80
LINE Normal 112 128 64 128
LINE Normal 112 160 112 112
LINE Normal 128 16 16 16
LINE Normal 128 144 128 16
LINE Normal 16 144 128 144
LINE Normal 16 16 16 144
LINE Normal 64 120 64 128
LINE Normal 72 48 56 48
LINE Normal 72 54 72 48
LINE Normal 72 64 56 64
LINE Normal 64 48 72 64
LINE Normal 56 64 64 48
LINE Normal 64 32 112 32
LINE Normal 64 96 64 32
TEXT 34 64 Left 1 R1

TEXT 34 106 Left 1 R2
WINDOW © 132 64 Left 2
WINDOW 3 132 96 Left 2
SYMATTR Value DTDGXXxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL NPN BJT model
SYMATTR ModelFile xxxx.lib
PIN 112 © NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 890 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 112 160 NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
----BEnd -------m -
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How to Use LTspice Models Application Note

Appendix 20: Circuit symbol file
“Digital Transistor PNP with built-in R1”

Symbol: n

Ul
u—l_l—A
Rl DTAXXXX

Symbol file name: DigitalTransistor-PNP1.asy

Text data:

----Start --------mm e
Version 4

SymbolType CELL

LINE Normal 80 80 80 48
LINE Normal 112 32 80 56
LINE Normal 112 96 80 72
LINE Normal 112 © 112 32
LINE Normal 56 60 32 60
LINE Normal 56 68 56 60
LINE Normal 32 68 56 68
LINE Normal 32 60 32 68
LINE Normal © 64 32 64
LINE Normal 80 64 56 64
LINE Normal 112 128 112 96
LINE Normal 128 16 16 16
LINE Normal 128 112 128 16
LINE Normal 16 112 128 112
LINE Normal 16 16 16 112
LINE Normal 93 36 91 48
LINE Normal 102 50 91 48
TEXT 34 78 Left 1 R1
WINDOW © 132 48 Left 2
WINDOW 3 132 80 Left 2
SYMATTR Value DTAXXXX
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL PNP BJT model
SYMATTR ModelFile xxxx.lib
PIN 112 128 NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 64 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 112 © NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
----EBEnd -
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How to Use LTspice Models

Application Note

Appendix 21: Circuit symbol file
“Digital Transistor PNP with built-in R”

Symbol: |

Symbol file name: DigitalTransistor-PNP2.asy

Text data:

----Start --------mm e
Version 4

SymbolType CELL

LINE Normal 64 96 64 64
LINE Normal 96 48 64 72
LINE Normal 96 112 64 88
LINE Normal 96 © 96 48
LINE Normal 44 64 44 40
LINE Normal 52 64 44 64
LINE Normal 52 40 52 64
LINE Normal 44 40 52 40
LINE Normal 96 32 48 32
LINE Normal 96 144 96 112
LINE Normal 112 16 16 16
LINE Normal 112 128 112 16
LINE Normal 16 128 112 128
LINE Normal 16 16 16 128
LINE Normal 48 80 48 64
LINE Normal 48 32 48 40
LINE Normal 77 52 75 64
LINE Normal 86 66 75 64
LINE Normal 64 80 O 80
TEXT 29 51 Left 1 R

WINDOW © 116 64 Left 2
WINDOW 3 116 96 Left 2
SYMATTR Value DTAXXXX
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL PNP BJT model
SYMATTR ModelFile xxxx.lib
PIN 96 144 NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 80 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 96 © NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3
----End -
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How to Use LTspice Models

Application Note

Appendix 22: Circuit symbol file

“Digital Transistor PNP with built-in R1 and R2”

Symbol:

R1- ™0 DTAXXXX

Symbol file name: DigitalTransistor-PNP3.asy

Text data:

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

SymbolType CELL

LINE Normal 80 96 80 64
LINE Normal 112 48 80 72
LINE Normal 112 112 80 88
LINE Normal 112 © 112 48
LINE Normal 56 76 32 76
LINE Normal 56 84 56 76
LINE Normal 32 84 56 84
LINE Normal 32 76 32 84
LINE Normal 60 64 60 40
LINE Normal 68 64 60 64
LINE Normal 68 40 68 64
LINE Normal 60 40 68 40
LINE Normal © 80 32 80
LINE Normal 80 80 56 80
LINE Normal 112 32 64 32
LINE Normal 112 144 112 112
LINE Normal 128 16 16 16
LINE Normal 128 128 128 16
LINE Normal 16 128 128 128
LINE Normal 16 16 16 128
LINE Normal 64 80 64 64
LINE Normal 64 32 64 40
LINE Normal 93 52 91 64
LINE Normal 102 66 91 64
TEXT 34 94 Left 1 R1

TEXT 34 50 Left 1 R2
WINDOW © 132 64 Left 2
WINDOW 3 132 96 Left 2
SYMATTR Value DTAXXxx
SYMATTR Prefix X

SYMATTR Description ROHM DIGITAL PNP BJT model
SYMATTR ModelFile xxxx.lib
PIN 112 144 NONE ©

PINATTR PinName C

PINATTR SpiceOrder 1

PIN © 890 NONE ©

PINATTR PinName B

PINATTR SpiceOrder 2

PIN 112 © NONE ©

PINATTR PinName E

PINATTR SpiceOrder 3

e =11 ¢ e
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How to Use LTspice Models

Application Note

Appendix 23: Circuit symbol file

“GaN HEMT 3-pin”

Symbol:

Symbol file name: GaNhemt-3.asy

Text data:

& s

Version 4

SymbolType BLOC
LINE Normal 32
LINE Normal 32
LINE Normal 32
LINE Normal 64
LINE Normal 64
LINE Normal 64
LINE Normal 64
LINE Normal 32
LINE Normal 24
LINE Normal 16
WINDOW 3 80 64
WINDOW © 80 32
SYMATTR Value G
SYMATTR Prefix

SYMATTR Description ROHM GaN HEMT
SYMATTR ModelFile xxxx.lib

PIN 64 © NONE 8
PINATTR PinName
PINATTR SpiceOr
PIN © 48 NONE 8
PINATTR PinName
PINATTR SpiceOr
PIN 64 96 NONE

PINATTR PinName
PINATTR SpiceOr

e s

|
li
E%_' . .
li

O

K

38 32 26
54 32 42
70 32 58
32 32 32
64 32 64
32 64 0
64 64 96
48 © 48
48 16 42
54 24 48
Left 2
Left 2
NEXXXX
X

D
der 1

G
der 2
8

S
der 3

GNEXx
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How to Use LTspice Models

Application Note

Appendix 24: Circuit symbol file
“GaN HEMT 4-pin”

Symbol:

[}
el

B—

[

TR

GNPXxxXx

Symbol file name: GaNhemt-4.asy

Text data:

& s

Version 4

SymbolType BLOCK

LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
LINE Normal
WINDOW 3 80
WINDOW © 80

32

38 32 26
54 32 42
70 32 58
32 32 32
64 32 64
32 64 0
64 64 96
48 © 48
96 64 64
96 0 96
48 16 42
54 24 48
Left 2
Left 2

SYMATTR Value GNPxxxx

SYMATTR Prefix X

SYMATTR Description ROHM GaN HEMT
SYMATTR ModelFile xxxx.lib

PIN 64 © NONE 8
PINATTR PinName D
PINATTR SpiceOrder
PIN © 48 NONE 8
PINATTR PinName G
PINATTR SpiceOrder
PIN © 96 NONE 8
PINATTR PinName KS
PINATTR SpiceOrder
PIN 64 96 NONE 8
PINATTR PinName S
PINATTR SpiceOrder

s o ENd - mmm e mmm e
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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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