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1. INTRODUCTION

The VDLM series Magl|*C power module provides a fully integrated DC-DC power supply including the switching regulator with
integrated MOSFETSs, controller and compensation, as well as the shielded inductor in one package.

The Spread Spectrum feature enables the modules to actively reduce EMI. The extremely wide input voltage range now makes
it possible to cover bus voltages from 5 V up to and including 24 V. Thus applications from PoL, USB up to direct connection to
the 24 V bus can be realized. Due to their small size and high efficiency (up to 94%), they are particularly suitable for use in
mobile and battery-powered devices. To save energy, the power module can be set to an idle state via an additional PIN (EN).
The Power Good feature indicates whether the output voltage of the module is in the nominal range. The integrated sync
feature makes it possible to synchronize several VDLMs to an external frequency.

2. TYPES OF MODULES
Article number 171013801 171023801 17133801
Vi 35-38V 35-38V 35-38V
Vour 085-13V 085-13V 085-6V
lout 1A 2A 3A

Table 1: Types of Modules.

3. HOW TO USE THE MODEL

3.1 Insert the Symbol / Part Number

= Note: The model installation locations below pertain to LTspice version 17.1 or greater.

= [finstalling the models yourself, save the *.lib files in the user folder .. \AppData\Local\LTspiceXVINlib\sub.

= Save the *.asy files in the user folder ...\AppData\Local\LTspiceXVII\lib\sub or a subfolder thereof. If LTspice is open, it
must be closed and re-opened to view the new models in the component directory.

= To use the model of the 1710 x 3801, add the symbol 171013801 _Mag|3C_Power_Module to the schematic.
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Inserting the WPME-VDLM 171013801 is shown in Figure 1.
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Figure 1: Insert the WPME-VDLM 171013801.

3.2 Configure the Model

The models provided for the 1710 x 3801 have two modes of operation, which can be selected using the
TR_Mode parameter: average mode and switching mode.

= Average Mode: This mode is ideal for characterizing functional checks such as UVLO, PG, soft start, etc,, as it calculates

average values instead of switching ones. This results in faster simulations and shorter conversion times.

= Switching Mode: This mode is used to accurately calculate and display switching parameters, such as switching node or

input/output voltage ripples. However, it results in longer simulation times.

To enable average mode, set the TR_Mode parameter to 1, and to enable switching mode, setit to O.
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As an example, we set the TR_MODE to 1 (Figure 2).
Open the SPICE Directive window and type in:

PARAM TR_MODE = {1}
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Figure 2: TR_MODE set to "7".

Another feature of the provided models is SW_MODE _START _TIME, which combines the benefits of both average and
switching modes. By using this feature, the simulation model starts in average mode to quickly reach a stable point, then

switches to switching mode when the time stamp allows for greater accuracy.
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As an example, we set the SW_MODE _START_TIME to 2.4 ms (Figure 3).

Open the SPICE Directive window and type in:

.param SW_MODE_START_TIME = {2.4 m}
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Figure 3: Setting SW_MODE_START_ TIME.

It is recommended to use the UIC (Use Initial Condition) option in transient analysis when incorporating the model into a

schematic. For other settings related to time step, solver, or other transient analysis parameters, please refer to the provided

schematics.

NOTE: The simulation time is strongly dependent on the performance of your simulating device.
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4. EXAMPLE CIRCUIT

For a first start to get more familiar with the LTspice capabilities of the provided model of the 171013801-power module an
example circuit with load jumps from O A to 3 Ais shown in Figure 4.

Example circuit: Load steps
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Figure 4: Simple example circuit for load jumps.

5. ADDITIONAL PREDEFINED CIRCUIT MODELS

In addition, there are following predefined circuits available (Fehler! Verweisquelle konnte nicht gefunden werden.).

File name ‘ Description
Efficiency IThis predefined model can be used to measure the efficiency of the power module. The user can adjust input
voltage, output voltages, and output current to check efficiency at different conditions.
Enable IThis predefined model can be used to enable feature of the power module.
Feedback IThis predefined model can be used to check the accuracy of the voltage reference integrated inside the power
module. The user can change temperature to see the impact on the voltage reference.
Internal LDO IThis predefined model can be used to measure the output voltage of the Vcc pin of the power module.
Overcurrent IThis predefined model can be used to verify the overcurrent protection limit.
PFM IThis predefined model can be used to verify behaviour of the power module during PFM.
Power Good This predefined model can be used to verify the power good feature.
Quiescent Current  [This predefined model can be used to measure the quiescent current of the power module.
Startup IThis predefined model can be used to verify the startup behaviour of the power module.
Thermal shutdown  [This predefined model verifies the operation of the thermal shutdown feature.
UvLO IThis predefined model verifies the operation of the UVLO feature.
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IMPORTANT NOTICE

The Application Note is based on our knowledge and experience of
typical requirements concerning these areas. It serves as general
guidance and should not be construed as a commitment for the
suitability for customer applications by Wiirth Elektronik eiSos
GmbH & Co. KG. The information in the Application Note is subject to
change without notice. This document and parts thereof must not
be reproduced or copied without written permission, and contents
thereof must not be imparted to a third party nor be used for any
unauthorized purpose.

Wirth Elektronik eiSos GmbH & Co. KG and its subsidiaries and
affiliates (WE) are not liable for application assistance of any kind.
Customers may use WE's assistance and product recommendations
for their applications and design. The responsibility for the
applicability and use of WE Products in a particular customer design
is always solely within the authority of the customer. Due to this
factit is up to the customer to evaluate and investigate, where
appropriate, and decide whether the device with the specific product
characteristics described in the product specification is valid and
suitable for the respective customer application or not.

The technical specifications are stated in the current data sheet of
the products. Therefore the customers shall use the data sheets
and are cautioned to verify that data sheets are current. The current
data sheets can be downloaded at www.we-online.com. Customers
shall strictly observe any product-specific notes, cautions and
warnings. WE reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products
and services.

WE DOES NOT WARRANT OR REPRESENT THAT ANY LICENSE,
EITHER EXPRESS OR IMPLIED, IS GRANTED UNDER ANY PATENT

USEFUL LINKS

172) Application Notes

www.we-online.com/appnotes

H REDEXPERT Design Platform
reoexeert | WWw.we-online.com/redexpert

Toolbox
www.we-online.com/toolbox

Product Catalog

www.we-online.com/products
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RIGHT, COPYRIGHT, MASK WORK RIGHT, OR OTHER INTELLECTUAL
PROPERTY RIGHT RELATING TO ANY COMBINATION, MACHINE, OR
PROCESS IN WHICH WE PRODUCTS OR SERVICES ARE USED.
INFORMATION PUBLISHED BY WE REGARDING THIRD-PARTY
PRODUCTS OR SERVICES DOES NOT CONSTITUTE A LICENSE
FROM WE TO USE SUCH PRODUCTS OR SERVICES OR A
WARRANTY OR ENDORSEMENT THEREOF.

WE products are not authorized for use in safety-critical
applications, or where a failure of the product is reasonably
expected to cause severe personal injury or death. Moreover, WE
products are neither designed nor intended for use in areas such as
military, aerospace, aviation, nuclear control, submarine,
transportation (automotive control, train control, ship control),
transportation signal, disaster prevention, medical, public
information network etc. Customers shall inform WE about the
intent of such usage before design-in stage. In certain customer
applications requiring a very high level of safety and in which the
malfunction or failure of an electronic component could endanger
human life or health, customers must ensure that they have all
necessary expertise in the safety and regulatory ramifications of
their applications. Customers acknowledge and agree that they are
solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of WE products
in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by
WE.

CUSTOMERS SHALL INDEMNIFY WE AGAINST ANY DAMAGES
ARISING OUT OF THE USE OF WE PRODUCTS IN SUCH SAFETY-
CRITICAL APPLICATIONS

CONTACT INFORMATION

appnotes@we-online.com
E@J Tel. +49 7942 945 - O

= Wiirth Elektronik eiSos GmbH & Co. KG
-E Max-Eyth-Str. 1 74638 Waldenburg Germany
www.we-online.com
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