RENESAS Application Note

RAA214023 SPICE Model

This document discusses the SPICE model for the RAA214023 LDO including the features supported and not
supported by the model. To download the model, see the RAA214023 product page.
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1. Model Features

This Pspice Macromodel is intended to give typical DC and AC performance characteristics under a wide range of
external circuit configurations using compatible simulation platforms - such as iSim PE.

1.1 Device Performance Features Supported
The following are the device performance features that are supported by this model:

= Device parameters are set to typical room temperature values

= Output voltage programmed using internal and external resistors
= Gain and phase

= Input noise terms including 1/f effects

= PSRR

= Transient V|y, VouT, and Load. Reference the Excel spreadsheet that is included with the SPICE software
(Figure 1) for test results (RAA214023 SPICE model Validation.xIsx).

= Output current limit

= Enable and Disable function using the Enable pin

= Power-good using the PG pin.

= UVLO <1V and 300Q output impedance.

= 300Q output pull-down when part is disabled and V| > 1V.

= 300Q output pull-down when part is enabled and 1V < V,y > 2.5V.

1.2 Device Performance Features NOT Supported

The following are the device performance features that are NOT supported by this model:

= Harmonic distortion effects

= Thermal effects and/or over-temperature

= Parameter variation

= Part-to-part performance variation because of normal process parameter spread
= Any performance difference arising from different packaging
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2. Downloading and Running the Software
The RAA214023 SPICE model software can be down loaded from the RAA214023 product page.

Save the file to a common directory for your SPICE simulations. This application note assumes you have a basic
knowledge of running SPICE simulations. To open the software, click on the file titled
RAA214023FDSPICEMODELrev01.0pj (highlighted in Figure 1). An Excel spreadsheet is also provided
documenting the validation of the model.

~

Name Date modified Type Size
i RAA214023FDSPICEMODELrev01-PSpiceF... File folder

|_'I RAA214023FDSPICEMODELREVDT_0.DBK DBK File 53T KB
ﬂ RAA214023FDSPICEMODELrevD1.dsn DS File 53T KB
@ RAA214023 SPICE model Verification.xlsx ! Microsoft Excel W... 619 KB
ﬁ RAA2140235UBCKTREVO1_0.0BK 5/3; 204 PM  OBKFile 41KB
22uF output Cap.olb 3/28/2020 445 PM  OLB File 5KB
22uFLabOutputCap.olb f 5 OLE File TKB
22uFoutputCap.clb OLE File 5KB
LabCap_C1210C226K8R2C.olb OLB File TKB
RAA214023FDSUBCKT.olb OLB File 40 KB
RAA2140235UBCKTREVD0.0lb OLB File 10KB
RAA2140235ubCKTrevil.0lb OLB File 41KB
RAA2140235ubCKTrevi2.olb OLB File 43 KB
RAA22140205ubCKTFDrevi2.olb OLB File I9KB
special.olb OLE File 51 KB
RAA214023FDSPICEMODELrev0l.opj OPJ File 12 KB
22uF output Cap.lib PSpice Model Libr... 1KB
22uFLabOutputCap.lib PSpice Model Libr... 1KB
22uFoutputCap.lib PSpice Model Libr... 1KB
CSET1uFcape.lib PSpice Model Libr... 1KB
dicdenoise.lib PSpice Model Libr... 1KB
LabCap_C1270C226K8R2C.lib PSpice Model Libr... TKB
nmosbottomcascodelib PSpice Model Libr... TKB
nmosdiffpair.lib PSpice Model Libr... TKB
nmosnm2a.lib PSpice Model Libr... TKB
nmostopcascodel lib PSpice Model Libr... TKB
nmostopcascoderlib PSpice Model Libr... 1KB
prmosbottomcascodelib PSpice Model Libr... 1KB
prmoscascodepm16.lib PSpice Model Libr... 1KB
pmospmi4.lib PSpice Model Libr... 1KB
pmospower.lib PSpice Model Libr... 1KB
pmostopcascode.lib PSpice Model Libr... 1KB
gstdnpn.lib 5/11/2021 5:38 PM PSpice Model Libr... 1KB
[ raa214023fdsubckt.lib 5/14/2021 427 PM  PSpice Model Libr... 15 KB
[ raa214023subcktrevDi.lib 5/11/2021 2:44 PM PSpice Model Libr... 14 KB
SchmitttriggerD.8HL.lib 5/13/2021 813 AM PSpice Model Libr... TKE
schmitttriggerD.8lh.lib 5/13/2021 10:14 AM  PSpice Model Libr... TKE
schmitttriggerlh.lib 5/12/2021 3:30 PM PSpice Model Libr... TKE
schmitttriggerll.lib 8/14/2020 211 PM PSpice Model Libr... TKB

Figure 1. RAA214023 SPICE Model Software

The screen shown in Figure 2 appears. The test circuits for PSRR, Gain Phase, Noise, Schematic, SCHNetlist,
TransLoad, TransLoad, TransVIN, TransVout, and TransVOUTexternalR are all setup. To run the different tests,
click the down arrow and select the test you want to run (red arrow). You might need to right click on the specific
test and Make Root to get it to run. To see the test schematic, double click on PAGE 1 and the schematic with the
RAA214023SUBCKTREV01 appears.
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Figure 2. SPICE Software Test Selection Window

Note: All pins need to be connected on the SubCKT to avoid errors during net listing. Figure 3 shows the correct
and incorrect connection of the RAA214023 output voltage programmed to 3.3V with the internal resistors. Pin 3,
Pin 5, Pin 7, and Pin 9 are floating to achieve this. You must connect a wire to the floating pins.
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Figure 3. Floating Pins Need to be Connected
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Figure 4 shows the PSRR test circuit.
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Figure 4. RAA214023SUBCKTREV01 PSRR Test Circuit
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3. License Statement

The information in this SPICE model is protected under the United States copyright laws. Renesas Electronics
Corporation hereby grants users of this macro-model hereto referred to as Licensee, a nonexclusive,
nontransferable license to use this model as long as the Licensee abides by the terms of this agreement. Before
using this macro-model, the Licensee should read this license. If the Licensee does not accept these terms,
permission to use the model is not granted.

The Licensee may not sell, loan, rent, or license the macro-model, in whole, in part, or in modified form, to anyone

outside the Licensee’s company. The Licensee may modify the macro-model to suit his/her specific applications
and the Licensee may make copies of this macro-model for use within their company only.

This macro-model is provided AS IS, WHERE IS AND WITH NO WARRANTY OF ANY KIND EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Renesas is not liable for special, collateral, incidental, or consequential damages in connection with or arising out
of the use of this macro-model. Renesas reserves the right to make changes to the product and the macro-model
without prior notice.

4. Revision History

Revision Date Description
1.0 Jun 16, 2021 Initial release
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

(Rev.1.0 Mar 2020)

Contact Information

For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales
office, please visit:

www.renesas.com/contact/
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