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Abstract: This user guide provides details on installing and using Nexperia's SiC MOSFET LTspice models.
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1. Disclaimer
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Models provided by Nexperia are not warranted by Nexperia as fully representing all of the
specifications and operating characteristics of the semiconductor product to which the model
relates. The model describes the characteristics of a typical device. In all cases, the current data
sheet information for a given device is the final design guideline and the only actual performance
specification. Although models can be a useful tool in evaluating device performance, they cannot
model exact device performance under all conditions, nor are they intended to replace bread-
boarding for final verification. Nexperia therefore does not assume any liability arising from their
use. Nexperia reserves the right to change models without prior notice. The Simulation Model

is subject to change without notice. In addition, models can be a useful tool in evaluating device
performance, they cannot reflect the accurate device performance under all conditions, nor are
they intended to replace bread boarding for final verification.

2. Introduction

Nexperia provides LTspice models to support users to understand the design and performance of
a SiC MOSFET converter circuit by building it in a LTspice environment. Nexperia provides LTspice
models for SiC MOSFETSs, as shown in Table 1. Currently, models are provided for TO-247-3L
(SOT429-2) and TO-247-4 (SOT8071-1) package devices.

3. SPICE model pack
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Nexperia model pack comes as a zipped file. For each part, it consists of:

1. Encrypted SPICE model (.lib), see Table 1.
2. Model schematic symbol (.asy), see Table 2.
3. A guide to using Nexperia SiC MOSFET LTspice models, (this document)

Table 1. Nexperia 1200 V SiC MOSFET LTspice .lib model files

Vbs; Roson @Vas = 15V TO-247-3L (SOT429-2) TO-247-4 (SOT8071-1)
1200 V; 40 mQ NSF040120L3A0.lib NSF040120L4A0.lib
1200 V; 80 mQ NSF080120L3A0.lib NSF080120L4A0.lib

All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2024. Al rights reserved
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Table 2. Nexperia SiC MOSFET LTspice .asy symbol files

TO-247-3L (SOT429-2)

TO-247-4 (SOT8071-1)

Symbol name Nexperia_nmos_TO0247_3L.asy

Nexperia_nmos_TO0247_4L .asy

Symbol schematic view

Gate

Drain

Ul

<Value>

Source

Gate

Kelvin

Drain

= U1

<Value>

Source

Note: Users can’t read the details of the actual model code as the code is encrypted. However, the
model’s encryption doesn’t affect the model simulations. So, the user can easily install and simulate
the models. The installation procedure is described in Section 6 of this document.

4. Model description

The SiC MOSFET LTspice models are Level 1 models, designed for fixed/constant temperature
operations. The junction temperature is defined externally via simulator environment with the
parameter command ‘.temp’ in LTspice. The junction temperature can be simulated in the range of

-55 °C to 175 °C using ‘.temp’ command.

These models are designed and tested for the following features:

+ Gate-source threshold voltage (Vgstn) as a function of junction temperature (T)
*  Rpson as a function of Vgs and temperature

»  Output characteristics (Ip as a function of Vpg and Vgs) vs temperature

« Transfer characteristics (Ip as a function of Vgg) vs temperature
» Diode forward characteristics (Vgps) as a function of temperature

« Drain source leakage (Ipss) as a function of temperature
« Breakdown voltage (BVpss) as a function of temperature
» Internal capacitances as a function of drain-source voltage

» Diode reverse recovery as a function of switching speed

5. Requirement

Download the LTspice simulation tool: (http://www.linear.com/designtools/software/#LTspice).
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6. Installation
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The model pack of Nexperia comes as a ZIP file. The following instructions allow the customer to
install and use the model into LTspice simulator:

1.
2,
3.

7. Model usage

Extract the ZIP file to your local folder.
Cross-check the materials available in the Nexperia model pack.

Copy the model schematic symbol (.asy) file and paste into your default LTspice

symbols directory. Example location: (C:\Users\Admin\Documents\LTspiceXVI\lib\sym
\NexSiCMOSFET). ‘NexSiCMOSFET folder is created inside the ‘sym’ folder, here. This helps
to identify the Nexperia symbols in the component selection window of LTspice.

7Drain
= U1
e :j <Value>
aSource
Fig. 1. Nexperia SiC MOSFET LTspice schematic symbol
(Nexperia_nmos_T0247_3L.asy)

Copy the encrypted SPICE models (.lib) files and paste into your default LTspice library
directory. Example location: (C:\Users\Admin\Documents\LTspiceXVINib\NexSiCMOSFET).
‘NexSiCMOSFET folder is created inside the ‘lib’ folder, here. This helps to identify the
Nexperia model files easily.

Open or restart LTspice to load the new symbols into the software.
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Nexperia SiC MOSFET LTspice models are provided with the following terminals:

TO-247-3 devices: * TO-247-4 devices

¢ Drain * Drain
«  Gate * Gate
e Source * Source

* Kelvin source

The symbol ‘Nexperia_nmos_T0247_3L.asy’ is for TO-247-3 SiC MOSFET devices and the
symbol ‘Nexperia_nmos_T0247_4L .asy’ is for TO-247-4 SiC MOSFET devices. For example, SiC
MOSFET models, NSF040120L3A0.lib and NSF080120L3A0.lib belong to TO-247-3 devices (3-pin
terminals), the symbol ‘Nexperia_nmos_T0247_3L.asy’ is used for both the models.

To use the same symbol for different SiC MOSFET models, please follow the below instructions.

1.

2,

Place ‘Nexperia_nmos_T0O247_3L.asy’ symbol into the LTspice schematic using the ‘Select
Component Symbol’ window from the Toolbar.

Move the mouse cursor on the placed symbol and right click on it. It opens the ‘Component
Attribute Editor’ window. The value field in the window must be given the model name

to be used it for a particular model. For example, in Fig. 2 the attribute value is given to
NSF040120L3A0.

The user must include library path for the models manually into the schematic. The .lib
SPICE directive command will link the respective model library file (.lib) with the symbol in the
schematic. For example, the symbol placed with the attribute value, NSF040120L3A0 must
be linked with the NSF040120L3A0.lib file. This is done by placing the library path with SPICE
directive as shown in Fig. 4, example location: “C:\Users\Admin\Documents\LTspiceXVII\lib
\NexSiCMOSFET\NSF040120L3A0.lib”

The model is now ready to use in circuit designs and simulations.
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l}’ Component Attribute Editor X
Open Symbol: C:\Users\nx021646\Documents\L TspiceXVI\lib\sym\SiICMOSFET\}
This is the second attribute to appear on the netlist line.
Attribute Value Vis.
Prefix X
InstName u1 X
SpiceModel M
Value NSF040120L3A0 X L)
\S/a?uei — U1
piceLine |<_
SpiceLine? L | T NSF040120L3A0
Source
Cancel OK
Fig. 3. Symbol after changing attribute
Fig. 2. Component attribute editor with the value changed to value to Nexperia model name,
Nexperia model name, NSF040120L3A0 NSF040120L3A0

How to netlist this text Justification FontSize oK
() Comment Left v 15(defaul)
Cancel
(@ SPICE directive [JVertical Text

libC \Users\Admin\Documents\L T spiceXVIIib\NexSiICMOSFE T\NSF040120L3A0.ib

Type Ctr-M to start a new line

Fig. 4. SPICE directive editor with ‘.lib’ command to link with NSF040120L3A0.lib library
path

.lib C:\Users\Admin\Documents\LTspiceXVII\lib\NexSiCMOSFET\NSF040120L3A0.lib

Drain

J u1
= NSF040120L3A0

Source

Fig. 5. SPICE directive ‘.lib’ command with library path placed on the schematic

8. Revision history

Table 3. Revision history

Revision Date Description
number
1.0 2024-02-29 Initial version.
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9. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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