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How to use Physical and
Scalable Models with

SIMetrix, OrCAD and LTSpice

INTRODUCTION

ON Semiconductor has developed Spice Physical and Scalable
SPICE simulation models based on the device silicon structure. The
models are available for discrete components under the dedicate
component landing page.

The advanced models are described in several papers, please see the
“SPICE Modeling Tutorial” [1] at ON Semiconductor web site in the
“Design Support > Technical Support > Tutorial” section.

Direct link: http://www.onsemi.com/pub/Collateral/TND6248-D.PDF

The objective of the paper/tutorial is to explain how to implement
the models in the various simulators. ON Semiconductor models are
available on the web for SIMetrix/SIMPLIS [2], OrCAD PSpice® [3]
and LTSpice® [4]. Other simulators can be supported upon request.
This tutorial explains how to add the simulation models to the library
and how to run a simple simulation example with the model and
symbol libraries.

This tutorial assumes the simulation software is already installed
and, also, basic knowledge regarding the simulator (how to capture the
schematic, make and run a basic simulation schematic).

This tutorial goes step by step from ON Semiconductor web page to
find models online down to the point where the simulation results are
obtained. To do that, the training is based on a SuperFET 3 device
(super junction MOSFET): FCD360N65S3R0 as an example to
measure the ON drain resistance at 1 A drain current and with 10 V
gate voltage. The FCD360N65S3R0 online product page can be found
at: http://www.onsemi.com/PowerSolutions/product.do?id=
FCD360N65S3R0
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OBTAINING THE MODELS
ON Semiconductor models are available on ON Semiconductor web site. There is several ways or paths to find the model
corresponding to one device.

From the Product Page
From the main web page, use the search box or the menu to get to this product landing page. The FCD360N65S3R0 online
product page should look like this:

3 | BEE

ON Semiconductor® ﬁN Energy Efficlent Innovations

ot ostors G DS s

Home > Products > Discrete > IGBTs & FETs > MOSFETs > FCD350NG5S3R0 Previously Viewed Products
Select Product... -
FCD360N65S3R0: N-Channel Superi-'El® Il MOSFET, 650V, 10 A, 360 mQ2 Cioer L
EZE Datasheet: N-Channel oA »View Material Composition
- SUPERFET® Ill Easy-Drive J-. Product Overview .. product Change Notification
MOSFET 650 V, 10 A, 360 mQ Technical Documentation
Rov. 3 (248K8)

Design Resources & Documents

SuperFET® lll MOSFET is ON Semiconductor's brand-new high voltage super-junciion (SJ) MOSFET family that is utilizing charge balance
tochnology for outstanding low on-resistance and lower gate charge performance. This advanced technology s tailored to minimize conduction loss, provide superior switching
performance, and withstand extreme dvich rate. Consequently, SuperFET Il MOSFET s very suitable for various power system for miniaturization and higher officiency.

Technical Support
Sales Support

Features Benefits
+ TOOV@T,=150°C « Higher system reliability at low lemperature operation
«+ Uttra Low Gate Charge (Typ. Q; = 18 nC} « Lower swiching loss
« Low Efiective Output Capacitance (Typ. Coss(eff) = 173 pF) « Lower switching loss
+ Opiimized Capacitance + Lower peak Vg, and lower ¥ oscillation
+ Internal Gate Resistance: 1 0
+ TYp. Rosjon = 310 MO
« RoHS Compliant
+ 100% Avalanche Tested
Applications End Products
+ Computing + Notebook / Deskiop computer / Game console
+ Consumer + Telacom / Server
+ Industial + LCD/LEDTV
+ LED Lighting / Ballast
+ Adapter
Application Notes (12) Data Sheets (1)

Figure 1. Online Product Page

On the bottom, a “Simulation Model” link can be found with the number of models available. In this example, there are
3 models available.
Moving the mouse on the link displays the type of models available.

Application Notes (12)

Simulation Models (3)

LTspice model and symbol for SuperFET3 650V

PSPICE model and symbol for SuperFET3 650V |ng

==
Figure 2. Links to Models Available from Product Page

SIMeirix SPICE model for SuperFET3 650V

Then:
¢ Click on “SIMetrix SPICE model ...” for SIMetrix simulator.
+ Click on “PSPICE model and symbol ...” for OrCAD PSpice platform.
¢ Click on “LTspice model and symbol ...” for LTSpice simulator.

It will start downloading the zip file containing all models available for the complete SuperFet 3 family.
As explain in James Victory’s tutorial [1], those models are developed for a particular technology with physical equations
and not for one device by curve fitting.

www.onsemi.com
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From the model landing page
From the main web page, use the menu to go to “Design support > Technical Support”

ON Semiconductor® ﬁN

Products (3 Applications Design Support 3 About (> MyON

» Technical Support

FOCUS MARKET | 8ig

» Power Supply WebDesigner

E racavs cex ragyaes Meet Our Power Experts &
Sl Discuss Your Design Needs

2018 ON Semiconductor

POWER -SEMINAR

Figure 3. ON Semiconductor Main Web Page Menu

By clicking, the following web page appears:

e B

ON Semiconductor® @N Energy Efficient Innovations 4

Applications Design Support spice modeling tutorial
Design Support Home > Support > Design Support > Technical Support Previously Viewed
St Products
g Technical Support
g Ly seiectprocuet.. ¢ [
Power Supply ON Semiconductor provides assistance with any gquestions you may have Clear List
WebDesigner secccocey
Interactive Block Design Resources &
Diagrams Frequently Asked Questions Emall Technical Support 0 Documents 0
Product o %
o B Send email 1o Technical Support Engineers about product, @ ** Application Notes
Ao nat Wh )
il e ueation; S)scommkm, support or application issues. Most responses provided within » Collateral Brochuras ]
o = 48 hours. @ * Conlormance Repors
Applications | Select .. s » Email Tachnical Suppart » Data Sheets 0
= » Design Notes
Taxonomy | Select .. i L] » Design & Development 0
Tools
Product 0
Sales & Distribution Support »» Errata ]
" . @ *» Evaluaton Boara
Functional | Select .. < Find your local sales and distribution offices. Documents 0
» Evaluation/Development
[Sewer | St oy . .
» Package Drawings
FRANCE o @ 0 » Order Literature 0
@ > Product =
Recommendation Too| =l @
@ * Feterence Designs o
il O 1
Phone Technical Support [ CmiEton Woacs I
Technical support representatives are available at our Technical Support Centers to answer questions about our products. 0 '+ Vidoos 2 .
» Simplis Models 0
Technical Suppori Centers @ 7 Softwars
United States and the Americas e e 0
Voice Mail 1600 282 9655 lecococce
Phone 011 421 33 790 2910
Business Hours Monday-Friday, 9:00AM - 5:00PM MST (GMT -07.00}
Europe, Middle East and Africa
Phone 00421 33 700 2910
Business Hours Monday-Friday, 9:00AM - 5:30PM CET (GMT +01:00)

Figure 4. Technical Support Landing Page

On the right—hand side, there is a section named: “Design Resources & Documents”. In this section find the “Simulation
Models” link and click it.

www.onsemi.com
5



http://www.onsemi.com/

AND9783/D

See below the simulation models landing page that should look like a list as shown:

B | BEE
o . = .
ON Semiconductor® ﬂN Energy Efficient Innovations $
Products (3 Applications | > | Design Support spico modoling utarial
LR SIpOR: Home > Support > Design Support > Design Resources & Documents > Simulation Models Previously Viewed Products
Simulation Models Selnct Broduct [¢] 6o |

Clear List
Document type:

Product Taxonomy: Technical Support

Application: » Email Tachnical Support
»» Live Technical Support
sor » Phons Technical Suppart
» Find a Distributor
Al Simulation Models
1-500115600 [ 1 2345678910 next [>»]] Pagesize: | so |
Doeumemmier ooumeniDSm | Feision Revsiondeie |
ESDE104MUTAG LIB ESD&104MUTAG.LIB (1.0kB) [
IBIS Model for MC100EPO16A_3aV MG100EPO16A_S3V.IBS (11kB} 2 Oet, 2016
185 Mode! for MG100EL 110 5.0V WG100EL 110_PECLIBS (16.048) E
1BS Model for MC100EP16DT 3.3V MC!WEPIIEDTin |BS (5.08) 2
IBS Model for MG100EP31DT_33 |MC100EP31DT_33.18S {5.048) 2
185 Model for MGTOEP11D_50 WGI0EPT1D._50.1BS (5.048) 0
| LIB Mode! for MD44H11 MAD44H11.L1B (0,068 0
LIB Moda! for MJD47 MJD47.LIB (0.048) 0
|L1B Mol for B T24821T1 MMBT248211.LIB (0.0K) o

Figure 5. Simulation Models Landing Page

From there, the simulation model for this example can be found in the list, however there are many pages. A faster solution
is to use the search box where the part number: FCD360N65S3R0 can be directly enter.

Simulation Models

Document type:
Product Taxonomy:
Application:

-or - [FcDasonsss3R0| " Search |

Figure 6. Simulation Models Search Box

Then, a list of models available appears.

Home = Support > Design Support = Design Resources & Documents > Simulation Models Previously Viewed Products
Simulation Models Select Product... BER

Clear List
Document type:

Product Taxonomy: Technical Support
Application:

»» Email Technical Support
»» Live Technical Support
-or - |En‘.c' Part#/Keyword m » Phone Technical Support
» Find a Distributor

Part #/keyword: FCD360NE65S3R0 (Show All)

1-30f3 [ 1] Page size: | so B
Document Title v | Document ID/Size | Revision | Revision Date
LTzpice modal and symbol for SuperFET3 650V NEW ONSEMI_SUPERFETI_B50_lisplce.zip (282kB) 1.15 Mar, 2018
_PSPICE model and symbol for SuperFET3 650V HEW 0NS_EMLSUPEFH_‘ETG_E»EP_pspcpaJIp (58KB) | 1.15 o Mar, 2018
SiMetrix SPICE model for SuperFET3 650V HEW ONSEMI_SUPERFETI_B50_simeirx.zip (T1kB) 1.18 Mar, 2018

Figure 7. List of Available Models After Searching

Click on the link accordingly to the Spice simulator. It will start downloading the zip file containing all models available
for the complete SuperFet 3 family.

Using the key word “SuperFET3”, the list is much longer. Please, use the latest version available corresponding to the part
used for this example.
As explain in James Victory’s tutorial [1] at ON Semiconductor web site in the “Design Support > Technical Support >

Tutorial” section, those models are developed for a particular technology with physical equations and not for one device by
curve fitting.

www.onsemi.com
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From the Main Search Box

On the main page, type the part number partially (like FCD360N65 for example) and hit search.

kI BAE

ON Semiconductor® ﬂN Energy Efficient Innovations

'3
»

Products Applications Design Support

Figure 8. Main Search Box

Then, the following results appears:

| Y
(1) m

¥ FCD360N6553R0: N-Channel SuperFETE® Il MOSFET, 650 V, 10 A, 360 mQ
N-Channel SuperFET® Il MOSFET, 650 V, 10 A, 360 mQ) N-Channel SuperFET® Il MOSFET, 650 V, 10 A, 360 m{} ...
Documents: Application Motes , Models , Data Sheet , Package Drawing

Sample/Buy | Features | Specifications | Package | Availability | Reliability | PCN | & AEC/PPAP | RoHS | China RoHS
Home = Products > Discrete > IGBTs & FETs > MOSFETs ~ FCD360NB5SS3R0

3 hide

Document Title Document ID/Size Revision Date
LTsplce model and symbol for SuperFET3 650V ONSEMI_SUPERFETI_BS0_lspice.zip (2B2KEB) 1.15 Mar, 2018
PSPICE model and symbal for SupchE_T:i B50V 5 ONSEMI_SUPEF!FETG_SED_pspmazlp _[Eakaj 1.15 Mar, 2018
S!Mctrl_: SPICE model for Supan_‘El 3 650 CINSI_EI\_:\|_SUPEFIFET:i_65E!___s:_n'mlruvc.zu:_l (71kB) 1.15 Mar, 2018

Figure 9. Main Search Box Result Page

Under the product name, click directly on “Models” and the models list table will appear.

Click on the link corresponding to the simulator platform. It will start downloading the zip file containing all models available
for the complete SuperFet 3 family.
As explain in James Victory’s tutorial [1] at ON Semiconductor web site in the “Design Support > Technical Support >

Tutorial” section, those models are developed for a particular technology with physical equations and not for one device by
curve fitting.

www.onsemi.com
7



http://www.onsemi.com/

AND9783/D

SIMULATION SETUP WITH SIMetrix

Preparing Files for SIMetrix
Unzip the file in a directory.

B [ SIMetrix ..‘.j Name ~ Date modified Type Size
OMNSEMI_SUPERFET3_850_SIMETRIX
= || OMSEMI_SUPERFET3_650.sxslb 05/01/2018 17:12 S¥SLE File FKE
es’

. OMSEMI_SUPERFET3_650_simetrix_encrypted. bt 15/03/2018 15:53 Text Document

[+ LTspiceXVIL

Figure 10. Unzipping the Library Files

In this example, the library comes with two files:
+ One symbols library file with a “.sxslb” extension.
¢ One sub—circuits’ library file with a “.txt” extension. This file is encrypted.

WARNING: As the sub—circuits’ library file is encrypted, it cannot be used with the free version of SIMetrix

SIMetrix will be ready to use those new models in all new schematics and simulations that will be create if the symbols’ file
and the sub—circuits file are included in SIMetrix environment as explained in the following paragraphs.

So, launch SIMetrix main program:

Dragging the sub-circuits’ file to SIMetrix
In the file viewer, select the sub—circuits’ text file and drag it to the command shell space.

uﬂ&w{mlﬁlm
File View Hel
- = . D:\fg9vxb\Documents\FAE Training\SIMetric\ONSEMI_SUPERH 650 _¢ D _|E||1|
|- E— =
| | L o ‘o( )v| .~ SIMetrix ~ ONSEMI_SUPERFET3_650_SIMETRIX - l‘ﬂJl Search ONSEMI_SUPE... [:J‘ -
File View = —
File Edit View Tools Help
Ml Organize + j Open * Sharewith * Print E-mal Burn  MNew folder = = E] IZ@I
] zIeI\T":r EIemer;I Mame “ | Date modified | Type
3 i | FAETT L
e || ONSEMI_SUPERFET3_650.sxslb SXSLE File
| LTsp
| orci_| nDI"-JSEMI_SI_IF'EF!.FI:—I'EI_E-SI:I_::ir|'|Eh’i.‘n:_ern:r'g,';nted.t:(t 5/0 8 15:53 Text Document
. SIMe
y an
y Te
ITcnirs;I l | _’I
ONSEM N SUPERFET3_650_simetri_encryp... Date modified: 15/03/2018 15:53
Text Dogument Size: 154KEB
Command Shell [1item selected ’ | [/ computer y
| ok ll [/] 3B-SchBlk-Buck-Input Rejection Close.wssch
'n:e1cq'ne to SIMetrix/SIMPLIS Pro create New
Version 8.00r (x64) _L] Schematic
._,J_] Symbol

Figure 11. Importing the Sub-Circuits’ Text File

www.onsemi.com
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Then, SIMetrix asks what to do, select “Import” and click Ok. See below:

il install or Edit [ x|

Install or edit model file
ONSEMI_SUPERFET3_650_simetrix_encrypted.txt?

ok
€ e = 1
© Edit Cancel |

Figure 12. Importing Sub-Circuits Validation

Dragging the symbols’ file to SIMetrix
In the file viewer, select the symbols’ file and drag it to the command shell space.

HSIMetr'lx,-'SIMPIJS Main Window

File Wiew Help

I [=TE

. D:\fg9vxb\Documents\FAE Training\SIMetric\ONSEMI_SUPERFET3 650 !

B X —_— : =
QL )o| . = SIMetrix = ONSEMI_SUPERFET3_650_SIMETRIX - m” Search ONSEMI_SUFE...  |Fed||__
File View
File Edit View Tools Help
Add Directory Organize * | Open v Sharewith = Eqmal Bun  Mew folder E= 0 E] @
" i Seminar ;I Mame “ IDabe modified |Type
s 1 SIMetrix
B onSEMI_SUPERFET3_65 05/01/2018 17:12
|| OMSEMI_SUPERFET3_650_simetrix_encrypted. txt 15/03/2018 15:53 Text Document
. SIMe
y or
| 2
ONSPMI_SUPERFET3_650.5xslb Date modified: 05/01/2018 17:12
SxSLN File Size: 6,15KB
Command Shell |1iten'| selected ’ ||~ Computer 7
£l J!_I
welcome to SIMetrix/SIMFLIS Pro c_reate New
version B8.00r (x64) _L.| Schematic
A Symbaol

Figure 13. Importing the Symbols’ File

Then, SIMetrix asks what to do, select “OK”.

u Install symbols x|

™% Instaling symbols:
[ |
b * ONSEMI_SUPERFET3_650.sxslb

Press Ok to proceed with installation
Press Cancel to abort

oK I Cancel |

Figure 14. Importing Symbols Validation

www.onsemi.com
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Dragging Both Files

In the file viewer, select the symbols file and the sub—circuits’ text file and drag both files to the command shell space.

il s1retrie/ STMPLIS Main Window [ ]
File Wiew Help

. D:\fg9vxb\Documents\FAE Training\SIMetrix\ONSEMI_SUPERFET3_650_

. - =10l x|
| fnf | e i
'-—] bl ‘Q( )v| . = SIMetrix ~ ONSEMI_SUPERFET3_650_SIMETRIX - Iﬂ” Search ONSEMI_SUPE. .. [:]‘_
File View =

File Edit View Tools Help
MI Organize v | | Open Sharewith v  E-mal Burn  Mew folder
" i Seminar IDahe modified
B L SIMetrix
. SIMe
y or
» 2 itdfns selected Date modified: 05/01/2018 17:12 - 15/0,.. Date created: 05/01/2018 17:12 - 15/03/2018 15:53
Size: 160 KB
Command Shell [2items selected ’ | | computer o
zl J/_I
welcome to SIMetrix/SIMPLIS Pro create New
version 8.00r (x64) _L] Schematic
:_d Symbol

Figure 15. Importing the Sub-Circuits’ Text File and the Symbols File Together

The same windows as Figures 12 and 13 will appear to confirm these actions. Click Ok for both windows.

Adding the sub-circuits’ file using SIMetrix menu

To include the sub—circuits for the simulation: from the menu, got to “File —> Model Library —> Add/Remove libraries...”
to select the directory where the sub—circuits file is located and click “Select Folder”. See below:

u Choose Directory

x|
‘@k—)v| 1 = My Documents ~ FAE Training = SIMetrix = - @I Search SIMetrix !-.]
Organize ¥  New folder 8= = @.
i SIMehix;I Mame | Date modified | Type |
. ONSEP
=1 B onsem1_suUPERF
K | 2l
Folder: I OMSEMI_SUPERFET3_650_SIMETRLX
Select Folder I Cancel |

Figure 16. Selecting Sub-Circuits’ Text File Directory

www.onsemi.com
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The following sub—circuits’ library manager window opens with the library waiting to be added:

x

—Currently Selected Libraries

C:\Program F Metrix800\supportModels\digital\*.|b

4
¥

¥ ¢

\5IMetrix\ONSEMI_SUPERFET3_650_SIMETRIX|®, txt

ilable Libraries

Ok I Cancel | Help |

Figure 17. Sub-Circuits Library Waiting to be Included

Then, select the available library and select the up arrow as shown:

x

—Currently Selected Libraries

C:\Program Files\SIMetrix800supportModels=.Ib il
C:\Program Files\SIMetrix800\support\Models\digital\*.1b _I

+| 417 Select

ilable Libraries

Ok I Cancel | Help

Figure 18. Library Selection and Inclusion

At the end, the sub—circuits’ library manager should look like this:

ﬂ

—Currently Selected Libraries

C:\Program Files\SIMetrix800'\supportiModels|=.lb * |
C:\Program Files\SIMetrix800'\supportiModels'digital ™. b
7\SIMetrix|ONSEMI_SUPERFET3_650_SIMETRIY  J |

¥ 4]

—Available Libraries

Ok I Cancel | Help |

Figure 19. Sub-Circuits’ Library Text File Added

www.onsemi.com
11



http://www.onsemi.com/

AND9783/D

Adding the Symbols’ File Using SIMetrix Menu
To include the symbols for the schematic: from the menu, go to “File —> Symbol Manager...” to open the symbol manager
as shown below:

us'fmbol Library Manager ! | 5'

—Library Manager —Symbols
analag.sxsh . 4 | Symbols |
analog_devices_all, sxslb

digital sxslb * |
psu.sxslb

connection.sxslb |
maxim_controllers.sxslb Add...
miscellaneous. sxslb

mixed_mode, sxslb Remove |
passives.sxslb

semiconductors.sxslb

sheet_text.suslb %I
sources,sxsl

simplis.sxslb

WebSim_Connect.sxslb

intersil controllers.sxslb LI

+ C + +
3 + + + B + + +
r + + + PR + + +

Delete | Copy... | Create.. I

Path:

Edit I Flace | Close I Help |

@

Figure 20. Symbol Manger to Include the Symbols’ Library
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Look for the file with the “.sxslb” extension, select the file and click “Open™.

Plopen x|

iﬁj(_) ||~ siMetrix + ONSEMI_SUPERFET3_650_SIMETRIX ~ [&3 [ search onseML_sUPERFET_... \Q‘
Organize *  Mew folder £ e, J E;l @
= L sidetrix 4| ame - | Date modified Type |
| ONSEN

B ONSEMI_SUPERFET3_

Il | 5]
File name: | ONSEMI_SUPERFET3_650.sxslb x| |symbeol ("suslb %slb) |
Open I Cancel |

A

Figure 21. Selecting Symbols’ File

The symbols are now added to the library as shown below. The symbol manager can be closed.

—Library Manager
WebSim_Connect.sxslb - |
intersil_controllers.sxslb _I +
mps_controllers.sxslb + |
SIMPLIS_MLE.sxslb

SIMPLIS_BB.sxslb

simplis_analog_functions.sxslb Add... |
zetex-circ-sim.sxslb

system.sxslb Remaove |
valibrary.sxslb

default.sxslb
SIMPLIS_SYSTEMDESIGNER. sxslb SEE |
SIMPLIS_SYSTEMDESIGNER_PWMs.sxslb

S.sxshb
OMSEMI_SUPERFET 3_550.5xsl
-

Figure 22. Symbols Added in the Symbols’ Library
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SIMULATION SETUP WITH OrCAD PSpice
There is two ways to setup the library in OrCAD:
1. Local setting in the PSpice project.
2. Global setting for all PSpice projects.

The local setting needs to be done for each simulation project while creating the simulation project.
The global setting needs to open a blank or dummy project to access the menu items.

Adding file to OrCAD PSpice library directory
Unzip the file in a directory.

Test LI Name ~ Date modified Type Size
i || ONSEMI_SUPERFET3_650,0LE 15/03/2018 16:26 OLB File 155kB
|| ONSEMI_SUPERFET3_650. bt 15/03/2018 15:53 Text Document 315kB

ONSEMI_SUPERFET3_650_PSPICE

Figure 23. Unzipping the Library Files

In this example, the library comes with two files:
+ One symbols library file with a “.OLB” extension
+ One sub-circuit library file with a “.txt” extension. This file is encrypted.

The symbols file could be added to the capture tool library directory and the sub—circuits library file to the PSpice library
directory. In those two locations, create an ON directory in each one to store the files.

Depending on the version, the symbol library directory is something like: “C:\Cadence\....\tools\capture\library\pspice”.
In this location, create an ON directory. Then, copy the symbol file with a “.OLB” extension to in the ON directory. It should

look like this:

=1 &, Local Disk (C2) Al name - | ate modified [ Type | size | |
= | Cadence
ONSEMI_SLUPERFET3_650.0LB 15/03/2018 16:25  OLBFile 155 KB
= . sPB_17.2
bin
B . doc

share

] tools
[} bin _J

= capture

[+

]

= library
= pspice
advanls

[+ modeled

I TR

Figure 24. Copying ON Symbol Library File in OrCAD Capture Library Directory for Pspice
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Depending on the version, the symbol library directory is something like: “C:\Cadence\....\tools\pspice\library”. In this

location, create an ON directory. Then, copy the sub—circuit file with a “.txt” extension to in the ON directory. It should look
like this:

&, Local Disk (C2) 2l Name - Date modified

| Type i Size | |
Cadence

B onseM_sUPERFET3_650. tet 5/03/2018 15:53 Text Document

SPE_17.2
bin
doc
share
tools
bin
capture
cdnshelp
fet
InstallUtils
lib
msbase
pspice
api
capture_samples
Comman
library
discretetables
distribution

oM LI
Figure 25. Copying ON Sub-Circuit Library File in OrCAD PSpice Library Directory

Launch OrCAD capture: @

Setting the library as local for one project

Creating a blank PSpice project with the symbols for the schematic capture

From the main menu, choose: “File —> New —> Project...” to create a new project file (with one blank schematic page) in
the working directory for example. The following window opens:

=
ISuDerFE E] Cancel |
i Create a Mew Project Using Help |
=
-L;E (% PSpice Analog or Mived A/0 ~ Tip for Mew Users
* Create a new Analog or
Mized AD project. The
E " PC Board Wizard new praject may be blank
or copied fram an existing
template.

lS " Programmable Logic Wizard
a
t"‘ Schematic

Location

|D:\ D ocumentshOrCADYT est Browse... |

Figure 26. New Project Window Setup

Give a name to the project and a location, select “PSpice Analog or Mixed A/D” type, and then, hit OK.
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A new window appears and select “Create a blank project” and hit OK.

Create PSpice Project [ x]
(" Create based upon an existing project

|EnalogGNDSymbal opf =]

* Create ablank project

Figure 27. New Project Setup

Select the project tree tab (instead of the schematic first page). Then, expand the “PSpice Resources” branch. See below:

StartPage | SuperFET3... [B]  PAGEL |

3 File i T, Hierarchyl
= C] D al Resou(cesé
I \superfet3.dsn
L3 Library
-0 outputs
=63 Pspice Resources
(0 Indude Files
B3 Model Libraries
.[20 simulation Profiles
23 stimulus Files

Figure 28. Complete Project Tree

Right click on the “Library” branch and select “Add file”. Locate the “.OLB” file from the ON Semiconductor symbol library
directory created.

In this example, the file is: “ONSEMI_SUPERFET3_650.0LB” in the “C:\Cadence\....\tools\capture\library\pspice\ON”
directory. The result should look like:

StartPage |[EF SuperFET3.-.(B]  PAGEL |

O3 File I Ei, Hierarchyl

= £J Desgn Resources

| i BR \superfet3.dsn

|':_ €3 Library
= c:\cadence'\spb_17. 2\tools\capture\ibrary \pspice Yon \onsemi_superfet3_650.0b

T FCBOTON65S3_3p
(O FCBOTONGSS3_Sp
.- FCBI99NGSS3_3p
T~ FCB193N6553_5p

Figure 29. ON Symbol Library Loaded in the Project

Creating a blank Simulation Profile with the sub—circuits for simulation
From the main menu, choose: “PSpice —> New Simulation Profile” to create a new simulation setup that will include all
sub—circuits’ definitions that all future simulations will inherit. The following window opens:

Narne:

IDN_Library_Inmdec{

Cancel I
Inheit From:
fors |

Roct Schematic:  SCHEMATICT

Figure 30. New Simulation Profile to Include Sub-Circuits’ Definitions
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On the “Analysis” tab, select “Bias Point”, however this is not mandatory.

EN simulation Settings - ON_Library_Included él
General Analysis Configuration Files Options Data Collection | Probe Window
Analysis Type: Cutput File Cptions
Bias Point | | Include detailed bias pointinformation for nonlinear contralled sources
Options: and semiconductars (.OP)
Perform Sensitivity analysis ((SENS)
#| General Settings : ;
Qutput variable(s):
Temperature (Sweep)
Calculate small-signal DC gain (.TF)
Save Bias Point
From Input source name:
Load Bias Point
To Cutput variable:
| OK || cancel || Apply | Reset [ Help
Figure 31. Bias Point Simulation as Default Profile
Go to the “Configuration Files” tab, then select “Library” as a file category to include.
EN Simulation Settings - ON_Library_Included il

General Analysis Configuration Files Options Data Collection | Probe Window
Category: Filename:
Stimulus e —
@ Configured Files R
mncue X+ ¢
| AddasGlobal |
-4 Update Index o ————
| AddtoDesign |
| Addto Profile |
| Edit |
[ Change [
Library Path
"CACadence\SPB_17 2\tools\PSpice'Library™ | Browse... |
[ OK || cancet || Apply | Reset | Hep

Figure 32. Simulation Setting Configuration Files Tab

Locate the text file that includes all sub—circuits’ definitions by clicking on “Browse”.
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In this example, the file is: “ONSEMI_SUPERFET3_650.txt” in the “C:\Cadence\....\tools\pspice\library\ON” directory.
Pay attention to select “All files” type of file in order to locate the text file. By default, it locates only “.lib” files.

ON

x|

Look in: I K

Recent Places

L4

Desktop

Libraries

LY

-
Computer

T

-
Network

1 |
[onsEmI_sUPERFET3 65054

INI Files () 'l

Figure 33. Selecting the Text File Containing the Sub-Circuits’ Definitions

File name:

Files of type:

Then, click “Open” to add the file to the simulation profile.
The result should look like:

EN Simulation Settings - ON_Library_Included x|
General Analysis Configuration Files Options Data Collection | Probe Window
Category: Filename:
Shmiiiie C\Cadence\SPB_17.2ools\pspicellibran\ONONSEMI_SUPERFI | Browse...
Library Configured Files cor——
Include |i| + +
3| CACadence\SPB_17 2tools\pspicetlibran\ONVONSEMI_SUP @———
ERFET3_650.txt | AddasGlobal |
4 Update Index F_—
|| Addto Design ||
| AddtoProfle |
| Edit |
| Change [
Library Path
"CACadence\SPB_17.2\tools\PSpice\Library” | Browse... |
| oK || Cancel || Apply | Reset | Help |

Figure 34. New Simulation Profile Setup With Sub-Circuits’ Definitions Included

Click “Add to Design” to add the file in the middle window list space. Click “Apply” and Ok before closing the window.
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At the end, the project tree should look like this:

StartPage [EF|SuperfET3-. ]  PaGEL

Analog of Mived 4/D

1 File | ::_., Hierarchy]
=0 Design Resources
+ Jsuperfet3.dsn
=2 Library
= @ c:\cadence\spb_17. 2\tools\capture Yibrary \pspice \on\onsemi_superfet3_650.0lb
23 Outputs
= PSpice Resources
3 Include Files
=] €3 Model Libraries
3 C:\Cadence\SPB_17. 2\tools\pspice ibrary \ON\ONSEMI_SUPERFET3_650. txt
= €3 simulation Profiles
[ER] SCHEMATIC 1-ON_Library _Iny
£33 stimulus Fles

duded

Figure 35. Project Tree With All ON Library Files

Setting the library files as global for all projects
From the main menu, choose: “File —> New —> Project...” to create a new dummy project file (with one blank schematic
page) in the working directory for example. The following window opens:

Mew Project x|
oK
ey ok |
IGIobaI_Library_Settings Cancel |
Create a Mew Project Using————————— Help |
;-% % PSpice Analog or Mixed 470 r Tip for MNew Users————
Create a new Analog or
- Mived 2/0 project. The
% " PC Board 'Wizard new project may be blank
or copied from an existing
template.

.qu " Programmable Logic 'Wizard
a

ﬁ  Schematic

Location

|D:\ sDocumentsy0rCAaDhT est Browse... |

Figure 36. New Project Window Setup

Give a name to the project and a location, select “PSpice Analog or Mixed A/D” type, and then, hit OK.
A new window appears and select “Create a blank project” and hit OK.

Create PSpice Project [ X]

" Create based upon an existing project OK

Ib.l\alng_an'-'\ymI' al opi |

% Create a blank project
H

Figure 37. New Project Setup

This project is not a real schematic. This is just to have access to the schematic commands and be able to setup the global
assignment needed to setup the library that will be used in all future projects. This project can be delete or cancel (or not save)
at the end.
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Setting symbols for the schematic capture environment

From the main menu, choose: “Place —> Part...” to open the library browser panel. In that panel, locate the “Add Library”
icon/button and click it. See below:

| Place Part L v x
Part i @

|

Part List: Y

Add Library

Libraries:

Figure 38. Add Library Button

OrCAD will ask to locate the symbol library file, locate it in the ON directory created and click Open. This will add the
symbol to the capture environment. See the result below:

| Place Part

L TX
Part G @

Part List: T
FCEO7OMERS3_3p ﬁl
FCEO7ONESS3 Sp

FCBT199MERS3_3p
FCB199MB553_5p
FCB2E0MB553_3p
FCB260MB553_5p
FCD260MEES3 3p
FCD260MEES3 Bp ;i

Libraries:

Design Cache
ONSEMI SUPERFET3 650

Figure 39. Symbol Library File Added as Global
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Setting sub—circuits for PSpice simulation environment

From the main menu, choose: “PSpice —> New Simulation Profile” to create a new dummy simulation setup. A name must
be given to that simulation profile. See Figure 30.

Go to the “Configuration Files” tab, then select “Library” as a file category to be included. Locate the text file that includes
all sub—circuits’ definitions by clicking on “Browse”. See Figure 32.

In this example, the file is: “ONSEMI_SUPERFET3_650.txt” in the “C:\Cadence\....\tools\pspice\library\ON” directory.

Pay attention to select “All files” type of file in order to locate the text file. By default, it locates only “.1lib” files. See Figure 33.
Then, click “Open” to add the file to the simulation profile.
The result should look like:

B
General Analysis Configuration Files Cptions Data Collection | Probe Window
Category: Filename:
= C\Cadence\SPB_17.2'tools\pspicellibranl\ONVONSEMI_SUPERFI Browse...
Stimulus
Library Configured Files i
Include x * 5
. C\Cadence\SPB_17. 2\tools\pspicellibrarONONSEMI_SUP

ERFET3_650.txt Add as Global
.4 Update Index

Addto Design
" Add to Profile

Edit
Change
Library Path
'CACadence\SPB_17 2\tools\PSpiceLibrary™ Browse...
ok || cancel || Apply | Reset Help

Figure 40. New Simulation Profile Setup With Sub-Circuits’ Definitions Included

Click “Add as Global” to add the file to list space in the window middle. Click “Apply” and Ok before closing the window.
Then, close without saving the project.
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Adding Files to LTSpice Library Directory
Unzip the file in a directory.

= Js LTSpice _‘J Name “ Date modified Type Size ] ]i

= [ onsems_superFET3_650_LTSPICE
Symbol

ol & File folder

| ONSEMI_SUPERFET3_650_ltspice.txt 15/03/2018 15:56 Text Document 594 KB

Figure 41. Unzipping the Library Files

In this example, the library comes with one file and one directory:
¢ One symbols’ library directory named “Symbol”
+ One sub—circuits’ library file with a “.txt” extension. This file is encrypted.
In the symbols’ directory, there are two files per part number: one with and one without thermal network.

b LTSpice 2l Name - | Date modified | rype | size P
(=] |, ONSEMI_SUPERFET3_650_LTSPICE
. - 4  desktop.ini 04f05/2017 14:56 Configuration settings 1KB
Symbaol

T FCBO70NSSS3_3p.asy 16/03/2016 12:30 L Tspice Symbal 1KB

L FCBO7ONSSS3_5p.asy 16/03/2016 12:30 | Tspice Symbal 1KB

1 FCB199NG553_3p.asy 03f05/2017 10:44 LTspice Symbol 1KB

T FCB199NG553_5p.asy 03f05/2017 10:44 LTspice Symbol 1KB

J I FCB260MN6553_3p.asy 06/09/2017 11:49 LTspice Symbol 1KB

T FCB260NS553_5p.asy 06/09/2017 11:49 L Tspice Symbol 1KB

12 FCD260NS553_3p.asy 08/08/2017 14:02 LTspice Symbol 1KB

L FCD260NS553_5p. 35y 08/08/2017 14:02 L Tspice Symbol 1KB

T FCD360NS553R0_3p.asy 29[11/2017 11:35 LTspice Symbol 1KB

T FCD360NS553R0_5p.asy 29/11/2017 11:35 L Tspice Symbal 1KB

-

Figure 42. All Symbols Available

The symbol with thermal network has two more pins than the one without.
Locate the location of the library files are by creating a blank schematic and trying to place a part. The following window
appears where the path can be seen.

Select Component Symbol

Top Directory:j |D: ‘\Documents™L TspiceXVIlNib'\sym i

Library Path
I/
I 8ap \Documents\L Tspice XVINib\sym', |

[Comparators] bv g2 mesfet
Digtal] cap h njf
FilterProducts] caw ind nmos
Misc] cument ind2 nmos4
[Opamps] diode 1SO16750-2 npn
[Optos] e 1507637-2 npn2
[PowerProducts] e2 LED npn3
[References] f load npnd
[SpecialFunctions] FemteBead load2 pif
bi FemieBead2 lpnp pmos
bi2 g ltlime pmosd
4 | i

coc_|

Figure 43. Library Path

N

In this example, the library is in the path “D:\....\Documents\LTspiceXVII\lib”. The “sym” directory is the one where the
symbols’ files are stored. There are 3 sub—directories in the “lib” directory. The other important one is the “sub” directory that
stores all sub—circuits’ files that define sub—circuits statement used in simulations’ schematics.
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Create an ON directory in the “D:\....\lib\sub” sub—circuits’ directory and in the “D:\....\lib\sym” symbols’ directory to store
respectively the sub—circuit “.txt” file and the “.asy” symbols’ files. Then, copy the “.txt” file to the “D:\....\lib\sub\ON"
directory and all “.asy” files to “D:\....\lib\sym\ON” directory.

- - ;. -
L LTspiceXvIl 2l Name |Dalzmoclﬁed |T\fpe |S|a! I =
= ?xampls | Comparators 0 q
| ib i === ON sub-directories
¥ anp | Digital ‘_—
3 sub = FTeProcucts e -2 17/06/2017 17:42 File Folder |
o |, Misc P R 17/06/2017 17:42 File folder
k
|, sym ON 03/05/2018 11:00 File folder
| Comparators #Opamps 17/06/2017 17:43 File folder
. Digital |. Optos 17/06/2017 17:43 File folder
. FilterProducts |, PowerProducts 17/05/2017 17:43  File folder
b Misc | References 17/06/2017 17:43 File folder
| ON : ) .
: | SpedalFunctions 17/06/2017 17:43 File folder
. 0 5
g ODZD T biasy 11/06/2017 13:08 LTspice Symbol 1KB
k Op
bi2. 11/06/2017 13:08 LTepi bol 1KB
| PowerProducts Lrbizasy fos space Sy
| References Trbv.asy 11/06/2017 13:08 LTspice Symbol 1KB
|, SpedalFunctions I cap.asy 11/06/2017 13:08 LTspice Symbol 1KB
|| Original Simulation files ;I ‘If'\,.,..,. ke 1 4IAE AT 1308 L Tmnirn Emabal N TLILI

Figure 44. ON Sub-Directories for Sub-Circuit and Symbols’ Files

Special access to LTSpice library folder on the MAC version

The LTSpice MAC version has its library in the hidden user library folder. To access that folder, use the finder menu. Click
and maintain the mouse button down on the “Go” menu and press “alt” or “~=" (for alternate) and a new menu item in the “Go”
menu list will appear. It is the “Library” item. Go to that item to open the user “Library” folder. Inside that folder go down to
“Application Support” folder and down to “LTspice” folder. The LTSpice “Library” folder appears with the “sub”, “sym” and
“cmp” sub—folders.

& Finder File Edit Vie i Library |

Name
» [ Accounts

Enclosing Folder N » [ Address Book Plug-Ins

. > Application Scripts

E oL o i > Icatlnn Supurt

% Documents

= Desktop

° Downloads 9 _ Application Support

%t Home £2 LD

ES Library » [ LibreOffice

» [ Logitech

O Computer
@) AirDrop
@ Network > B
<2 iCloud Drive

» [ LTspice
mac-1.8.0_40-b27.xml|
N, ||

#; Applications
N Utilities

LTspice

MName

Recent Folders > » [ update

Go to Folder... T4®8G » BB sym
Connect to Server... 3K > [ sub

» [ cmp

Figure 45. Library Folder Access on a MAC

As the “lib” folder and subfolders are inside the user library folder, LTSpice MAC cannot write directly in it. Files can be
copied in it with administrator access but not edited with LTSpice inside those folders. So, when editing library file with
LTSpice (as proposed later), files should first be saved them in the user space and then copy them to the library space.

However, a text editor can write in this library space.
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Setting the library in LTSpice
There is two ways to setup the library in LTSpice:
1. Local setting in the simulation file.
2. Global setting in the symbol files.

The local setting is very fast and easy but need to be done for each simulation schematic.

The global is a little bit cumbersome because it needs to edit each symbol files that will be used. If a new version of the library
shows up, this needs to be redone by editing each symbol file or rename the sub—circuit file to have the same name. The revision
number in the file name is lost but it is included in the sub—circuit file.

Creating a blank schematic with the library statement
Launch LTSpice: LT and create a new schematic.

In the schematic, add a spice directive with the statement: “.Lib ON\LibraryFileName.txt”. It assumes all sub—circuits’ files
are located in a directory starting at “D:\....\lib\sub” in that example. So, only the relative path to the library need to be added.

LTspice XVII - [Lib-Only.asc]
4, Fle Edt Herarchy View Smuste Tooks Wndow Hep

|[BEEHT XN RAQR LI ESBRE LBDEN OSB3 DY DD Ciniidop

.Lib ON\ONSEMI_SUPERFET3_650_ltspice.txt

Figure 46. Library Call Simulation Statement

This very easy but this “.Lib” statement needs to be added to each new schematic.

Editing symbols to link them to the library

Locate the symbol file for the part used for this example: the FCD360N65S3R0 SupetFET 3 MOSFET without the thermal
network. So, locate the file: “FCD360N65S3R0_3p.asy”. Double—click on that file to launch LTSpice and edit the symbol. A
specific menu items is available for the symbol editor but it is the same toolbar buttons.

LTspice XVII - [FCD360N65S3R0_3p.asy]
D> Hle Edit Herarchy Draw View Tools Window Help

P& XN AR 1 H2H $2RHEE// SP < 3 XDV D Cimeidn o

‘Unnn.
FCD360N65S3R0_3p

Figure 47. LTSpice Symbol Editor
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Go to “Edit —> Attributes —> Edit Attributes” or hit “Ctrl-A”. The attribute window opens. There is a specific attribute
named: “ModelFile” that can store the link to the sub—circuits’ definitions’ file. Just add the relative path. So, it should be
something similar to “ON\LibraryFileName.txt”. See blow:

Symbol Attribute Editor [ x|
Symbeol Type: ICeII 'I

attribute | value |

Prefic X

SpiceModel

Value FCD360MESS3R0_3p

Value2

Spiceline

Spiceline2

Description N-Channel MOSFET transstor

MaodelFile ONYONSEMI_SUPERFET3_650_kspice txt
G| y

i

Figure 48. Add the Sub-Circuits’ Definitions’ File Path to the Symbol

Then, click OK, save the symbol. Quit and re-launch LTSpice: 1-7 to refresh LTSpice library settings. Otherwise, the
modifications will not be taken into account.

When the symbol has been modified, to add the “.Lib” simulation statement in simulation schematic files as in the previous
chapter: “Creating a blank schematic with the library statement.” is not anymore needed. This method is more complex and
need more time because it needs to be done for each symbol, but when done with all symbols, no need to take care how to use
the part. It comes with the link to the sub—circuit definition.
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As symbol files are text files, it is possible to edit them directly with any raw text editor.

So, a faster way is to copy and paste the following statement that indicate the sub—circuit definition file location:
“SYMATTR ModelFile ON\ONSEMI_SUPERFET3 650 ltspice.txt”

For the MAC version, add the following statement anywhere in the text symbol file link symbol and sub-circuit definition:
“SYMATTR ModelFile ~/Library/Application Support/LTspice/lib/sub/ON/ONSEMI_SUPERFET3 650 ltspice.txt”

OR:

“SYMATTR ModelFile ON/ONSEMI_SUPERFET3_650_Itspice.txt”
When finished, the FCD360N65S3R0 symbol file should look like this one with the ModelFile attribute at the end of the

file:

Version 4
SymbolType CELL

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

WINDOW 0 56

48 48 48 96
16 80 48 80
40 48 48 48
16 48 40 44
16 48 40 52
40 44 40 52
16 8 16 24
16 40 16 56
16 72 16 88
0 80 8 80

8 16 8 80

48 16 16 16
48 0 48 16
32 Left 2

WINDOW 3 56 72 Left 2

SYMATTR Value FCD360N65S3R0_3p

SYMATTR Prefix X

SYMATTR Description N-Channel MOSFET
transistor

PIN 48 0 NONE 0

PINATTR PinName D

PINATTR SpiceOrder 1

PIN 0 80 NONE 0

PINATTR PinName G

PINATTR SpiceOrder 2

PIN 48 96 NONE 0

PINATTR PinName S

PINATTR SpiceOrder 3

SYMATTR ModelFile ON\ONSEMI_SUPER-
FET3_650_ ltspice.txt

Figure 49. LTSpice Symbol Text File Example With the ModelFile Statement
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SIMULATE WITH ON PHYSICAL AND SCALABLE COMPONENT MODELS
In this example, simulation will be used to measure the on resistance at 1 A drain current and 10 V gate voltage. More complex
simulations can be run but this is not the purpose here.

Schematic capture

With SIMetrix
Select the FCD360N65S3R0 SuperFET3 device and make the following simple schematic. Use the 3 pins version that

doesn’t include the thermal network.
o oen
' FCD360N65S3R0_3p
o]

e

Figure 50. ON Resistance Measurement Setup With SIMetrix

By reading the drain voltage with a voltage probe, the resistance in Volts will be directly shown because 1 A is applied.

With OrCAD
Select the FCD360N65S3R0 SuperFET3 device and make the following simple schematic. Use the 3 pins version that

doesn’t include the thermal network.

}_
| X1
| | FCD360N65S3R0_3p
|V wes =0 y 5
— 11 3 \\‘
)
10Vdc 1Adc

Figure 51. ON Resistance Measurement Setup With OrCAD Pspice

By reading the drain voltage with a voltage probe, the resistance in Volts will be directly shown because 1A is applied.

www.onsemi.com
27



http://www.onsemi.com/

AND9783/D
With LTSpice

Select the FCD360N65S3R0 SuperFET3 device and make the following simple schematic. Use the 3 pins version that
doesn’t include the thermal network.

B D —————
~_/FCD360N65S3R0_3p
Lo BN
=

0V 1A

Figure 52. ON Resistance Measurement Setup With LTSpice

By reading the drain voltage with a voltage probe, the resistance in Volts will be directly shown because 1 A is applied
Simulation setup

With SIMetrix

Create a basic time domain simulation profile for 10 us. The default settings can be used here. Click “Apply” and Ok.

x|
Transient | AC | DC | Noise | TF | s0a | Data | options | Analysis Mode
Transient parameters I¥ Transient
I ac
Stop time | 4
™ DCSweep
Data output options I Hoise
Start data output @ |.:. §| V¥ Default I™ Transfer function
PRINT step | 200n il W Default L
+ Qutput all data

(" Qutput at .PRINT step

Figure 53. Simulation Analysis Selection With SIMetrix
With OrCAD

Create a new simulation profile that is inherited from the one created before if local library setting is used or a new simulation
profile without heritage if global library setting is used. This will automatically include all sub—circuits’ definitions. If several
simulation profiles can be run on the same schematic, no need to add the files each time a new profile is created.

Mame:
-Deete
[Measure-FidsON|
Cancel |
Irkerit Fram:
| SCHEMATIC1-ON_Library_lnclud »| .
Root Schematic:  SCHEMATICT

Figure 54. Inherit Simulation Profile Creation With OrCAD Pspice

Create a basic time domain simulation profile. The default settings can be used here. Click “Apply” and Ok.
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With LTSpice

Create a new simulation profile from the menu: “Simulate —> Edit Simulation Cmd”. Create a basic “Transient” simulation
for 10 ps for example.

Edit Simulation Command E

Transient. | AC Analysis | DC sweep | Noise | D Transfer | DC op pr |
Perform a nondinear, time-domain simulation.
Stop time: f0us
Time to start saving data: 1—
Maoimum Timestep: ]—

Start extemal DC supply voltages at OV:

Stop simulating i steady state is detected:
Dartreset T=0when steady state is detected
Step the load cument source:

Skip initial operating point olution:

C I

Syntax: tran <Tstop> [<option> [<option>] ..]

].tla"l 10us
_ Conce |

Figure 55. New Simulation Command Creation With LTSpice

Click Ok and place the statement in the schematic.

Results

With SiMetrix
Then, just run this new time domain simulation.

B " Drain

- Joen .
; o 400
FCD360N65S3R0_3p i

Q1
100

; 300
11
1

50

250
_— ¢ G ¢ s w woas e :

200
150

Drain { my

0 2 4 G 3 10

Time/uSecs 2uSecs/div

i Welcome SuperFET 3.wxsch™ L
Figure 56. Simulation Results Obtained With SIMetrix

Using the cursor to read the Rygson value that should be 298.9 mQ with 1 A drain current and 10 V gate voltage.
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With OrCAD
Then, just run this new time domain simulation.

AR E T R T S Rt B \. 298.9mV
A Db Il S B e, X1
STt s Bl e e e e el S e e s e el FCD360N65S3R0_3p
V1 ™ wes =
S B B B e Bt A wes =0 Al
Il et e Mriutbe il bt bl B I1 @C}
ot -] =
I e Tl el e Bl St e s Bt e Bl 10Vde 1Adc
By 0.2us 0.4us . 0.6us 0.8us L.0us e
-0

Figure 57. Simulation Results Obtained With OrCAD Pspice

Read the Rgson value that should be 298.9 mQ with 1 A drain current and 10 V gate voltage.

With LTSpice
Then, just run this new time domain simulation.

298.94021mV Drain 300.0mV. V(drain)
.fran 10us
FCD360N65S3R0_3p
U1
" Sus,25,28.94021 mV
298.9mV-
LA |
10V I 1A

297.8mV.

Ous 2u|s 4p.|s 6u|s 8pt|s 10us
Figure 58. Simulation Results Obtained With LTSpice

Place a marker on the curve to measure a 298.9 mQ Ryson with 1 A drain current and 10 V gate voltage.
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CONCLUSION

This paper shows how easy it is to use ON Semiconductor physical and scalable components’ models available in
ON Semiconductor web site for SIMetrix, OrCAD Pspice or LTSpice.

Generally, simulation is used to predict, understand, and analyze a system. The models are primarily made for this purpose.

Due to model internal structure explained in [1], the physical and scalable models can be used to exract device parameters
that are not given in the data sheet and corresponding to the system operating point.
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