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INTRODUCTION

This application note explains how to use SPICE models
in the popular circuit simulator LTSPICE.

DOWNLOADING THE SPICE MODELS
The SPICE models are available on the product page

under Technical Documentation, Simulation Models. The
SPICE model file, symbol file, and SPICE options file are
in a ZIP compressed file. Download the ZIP file and extract
all contents. Note that the filename extension can be the
default “.txt” or changed to anything else, such as “lib” or
“sub”, and the model will still work.

Save the symbol files under the LTSPICE default symbol
folder. The folder is by default under:
C:\Users\YOUR_USER_NAME\Documents\LTspice\lib\s
ym

We recommend creating an “onsemi” folder and coping
the .asy files into it.

CONFIGURATION OF LTSPICE

Figure 1. Content of the “SPICE Options.txt” File

The “SPICE Options.txt” file contains the options to set
numerical accuracy of the SPICE simulator. We recommend
the values shown in Figure 1 based on the optimized
trade-off between simulation accuracy and ease of
convergence.

Once this file is downloaded, you can use the SPICE
command “.inc” to include the file in your circuit file. We
will show how to do this in later section.

Figure 2. LTSPICE Control Panel Solver Setting

The last step is in the LTSPICE menu open “Tools →
Control Panel”, and under the “SPICE” tab, change the
solver to “Alternate” from “Normal”. Per LTSPICE manual,
the “Alternate” solver runs at half the speed but with one
thousand times more internal accuracy. We recommend this
setting to enhance convergence and accuracy when
simulating onsemi SiC Cascode JFET devices.

USING THE MODELS FOR SPICE SIMULATIONS

Figure 3. Example Half-bridge Double Pulse Circuit

Now let us use a simple half-bridge double pulse circuit
to demonstrate how to build and simulate a circuit, as shown
in Figure 3.

First type the “.lib” command to point to the location
where the SPICE model file is saved. And type the “.inc”
command and point to the “SPICE Options.txt” file.

Now let us insert the onsemi UF3C120080K4S device
into the circuit. From menu, go “Edit → Component”. This
should open the “Select Component Symbol” Window, as
shown in Figure 4. The default directory you see should be
C:\Users\YOUR_USER_NAME\Documents\LTspice\lib\
sym

And you can locate the onsemi symbol files in the onsemi
folder, if you have created one.
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Figure 4. Selecting the onsemi Symbol

Figure 5. onsemi SiC 4L FET Symbol

Because in this example the UF3C120080K4S part is SiC
Cascode JFET in 4-lead TO247 package, we choose the
symbol “4L”, as shown in Figure 4. The inserted symbol
looks like Figure 5.

Figure 6. onsemi SiC Cascode JFET Symbol
After Replacing with Correct Part Name

Now right click the text
“Replace_with_onsemi_FET_4L_part_name”, and type in
the part name you would like to use.

After inserting the other circuit components and setting up
the transient simulation, we can run the simulation and probe
the Vgs, Ids, and Vds of the lower Cascdoe JFET:

Figure 7. Switching Waveforms from LTSPICE Transient Simulations
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onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent−Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as−is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION
TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales
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