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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 VIN, VOUT, and Load. Reference the Excel spreadsheet that is included with the SPICE software 
(Figure 1) for test results (RAA214023 SPICE model Validation.xlsx). 

▪ Output current limit

▪ Enable and Disable function using the Enable pin

▪ Power-good using the PG pin.

▪ UVLO <1V and 300Ω output impedance.

▪ 300Ω output pull-down when part is disabled and VIN > 1V.

▪ 300Ω output pull-down when part is enabled and 1V < VIN > 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

RAA214023 SPICE Model

https://www.renesas.com/RAA214023
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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.opj (highlighted in Figure 1). An Excel spreadsheet is also provided 
documenting the validation of the model.

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. 

Figure 1. RAA214023 SPICE Model Software

https://www.renesas.com/RAA214023
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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.

Figure 2. SPICE Software Test Selection Window

Correct Connection Incorrect Connection

Figure 3. Floating Pins Need to be Connected
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Figure 4 shows the PSRR test circuit.

Figure 4. RAA214023SUBCKTREV01 PSRR Test Circuit

PSRR
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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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