
© 2007 Microchip Technology Inc. DS01085A-page 1

AN1085

INTRODUCTION
Microchip’s Mindi™ Simulator Tool aids in the design
and analysis of various analog circuits used in Power
Management and Linear applications. 

This interactive simulator tool enables designers to
quickly generate circuit diagrams, simulate circuits and
specify passive components for a variety of power,
battery-charger and linear applications. Circuits
developed using the Mindi™ simulation tool can be
downloaded to a personal computer (PC) or
workstation and can often be ported directly into
system diagrams. 

This application note describes how to use the Power
Management circuit design and analysis portion of the
Mindi Design Tool, and serves as a tutorial for
simulating a Power Management application circuit.

ACCESSING MINDI ON MICROCHIP’S 
WEB SITE
The Mindi simulation tool can be accessed on
Microchip’s home web page at www.microchip.com
under “Online Simulation Tools” or by going directly
to the Mindi home page at http://www.microchip.com/
mindi.

FIGURE 1: Mindi can be accessed on Microchip’s Home Page.
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The Mindi home page is shown in Figure 2. To enter the
Mindi Simulator Tool, select the “Click Here” button in
the upper left hand corner of the window. 

FIGURE 2: Bring up the Mindi Simulator Tool by selecting “Click Here” on the Mindi Home Page.
The first time Mindi is accessed, the user will be
prompted to provide some basic registration
information. 

Once registered, an account is created on the Host
Server and users will be able to generate and analyze
designs on the Mindi Design Tool web page. Custom
designs can also be saved to their PC, where they can
be accessed for future reference.

Once the user logs into Mindi, the “Application Circuit”
menu is displayed indicating the Circuits that are avail-
able for design and simulation, as shown in Figure 3.

FIGURE 3: Select the Application Circuit on the “Application Circuit” page

Note: If a “pop-up blocker” is enabled on the
user’s browser, then there may be a prob-
lem with the registration process. Please
be sure to disable this feature when regis-
tering on Mindi. On Internet Explorer, this
may be done by selecting the Pop-Up
Blocker window under the Tools pull-down
menu.



© 2007 Microchip Technology Inc. DS01085A-page 3

AN1085

CIRCUIT SIMULATION STEPS
The Mindi Simulator Tool is divided into four sections or
“circuit simulation steps”, making it easy to choose the
right circuit for your application.  Once an Application
Circuit is selected, the Mindi Simulator Tool will guide
the user through choosing a circuit configuration,
generating a complete circuit solution and performing
simulations to analyze the circuit behavior.

The four circuit simulation steps are represented by
four page tabs at the top of the window display after the
initial Application Circuit is selected.  They are:

1. Application Circuit.
2. Input Requirements.
3. Analyze.
4. Bill Of Materials.

Figure 4 illustrates the four tabs in the Mindi Simulator
Tool.

FIGURE 4: Four tabs step the user through a circuit design.

Application Circuit
The Application Circuit tab brings up the “Application
Circuit” page, shown in Figure 3.  The Mindi simulator
tool defaults to this page after the user logs on to the
tool.  On this page, one of the major Application Circuits
can be selected.  For Power Management, there are
two Application Circuits, “Battery Chargers” or “DC-to-
DC Converters”.

After the user has selected one of these Application
Circuits, Mindi will display the next tab, Input
Requirements.
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Input Requirements
The Input Requirements tab brings up the Circuit
Configuration shown in Figure 5 and Figure 6. The user
can select the appropriate circuit configuration and
specify operating parameters on this page.

FIGURE 5: Select the Circuit Configuration on the “Input Requirements” page
In the example shown in Figure 5, the general
application, “Integrated DC/DC 1A Regulator” has
been selected.  The list of Configuration Circuits can be
viewed in the pull-down window on the “Input
Requirements” tab.

When a Circuit Configuration is selected, a description
of the circuit is displayed, along with circuit input
requirements and a block diagram of the circuit
solution, as shown in Figure 6.

FIGURE 6: All Circuit Configurations provide a Circuit Description, Block Diagram and user-
defined Input Requirements.
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The user may then enter operating parameters in the
“Input Requirements” section of the window. Figure 7
illustrates a user-defined set of operating parameters
for the Integrated DC/DC 1A Regulator circuit
configuration.

FIGURE 7: User-defined Input Require-
ments for the Integrated DC/DC 1A Regulator 
Circuit Configuration.
Note that the operating limits are summarized in the
Circuit Description shown in Figure 6.  In this case, the
Integrated DC/DC 1A Regulator circuit configuration
states that VIN = 2.5V to 5.5V and IOUT < 1A.  If values
exceeding these limits are entered into the Input
Requirements, a warning pop-up window will appear
with the parameter limit (Figure 8).  The window may
not appear until the “Analyze” button is selected in the
lower right hand corner of the window.

FIGURE 8: A warning pop-up indicates 
that an invalid input has been entered
After the Input Requirements are properly entered,
select the Analyze button to implement a circuit
solution that will achieve the specified requirements.
This resulting circuit is shown as a schematic in the
“Analyze” window.
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Analyze
The Analyze tab implements a circuit solution that will
achieve the specified input requirements.  This is
shown as a schematic on the “Analyze” page. Circuit
simulations can also be performed on this page.

Figure 9 illustrates the resulting schematic design from
the Integrated DC/DC 1A Regulator input requirements
in Figure 7. It utilizes Microchip’s MCP1612 Single 1A
Synchronous Buck Regulator in the switching circuit.

FIGURE 9: Integrated DC/DC 1A Regulator Design Result.
Note that the schematic can be printed or downloaded
using the “Print Schematic” and “Download Mindi
Schematic” select buttons near the top of the window.
The user can also download the Mindi Simulator tool to
their PC by selecting the “Download Mindi” button.
This allows the user to make modifications that include
adding or deleting components or connections to the
circuit and conduct new simulations and design
analysis on their PC instead of using the interactive tool

on Microchip’s web site. Adding or deleting compo-
nents or connections can not be performed on the inter-
active web site tool.  This is only allowed when analysis
is executed on a local PC.

Three simulations can also be run to ensure that the
circuit is stable and will operate as expected. The
“Select Simulation” pull-down menu allows the user to
choose from the list shown in Figure 10.

FIGURE 10: Simulation Pull-down Menu.
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TRANSIENT ANALYSIS
The Transient Analysis simulation will analyze the
circuit response to an applied step to the load current. 

Once this simulation is selected, the user will be able to
define the characteristics of the load step current by
double-clicking on the LOAD symbol in the schematic,
as shown in Figure 11.

FIGURE 11: Select the Current Load symbol to modify the Load Step Current.
The user can then define the Load Step characteristics
in the Load Step pop-up window, as shown in
Figure 12.

FIGURE 12: Current Load Step Pop-up 
Window.

The length of the simulation can be specified by select-
ing the “Configure Transient Analysis” button.
Figure 13 shows the configuration pop-up window for a
Transient Analysis simulation.  This pop-up window
allows the user to specify the length of time that the
Transient Analysis simulation will run. Note that the
actual time it takes Mindi to complete the simulation is
affected by the length of time specified in this window.

FIGURE 13: Configure Simulation pop-up 
window for Transient Analysis simulation.
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Once the simulation time has been set, then the “Run
Transient Analysis” button can be selected. While the
simulation is running, the “Run Transient Analysis”
button will be grayed out, with the message “Running
Transient Analysis” displayed, as indicated in
Figure 14. The button returns to its normal state when
the simulation is complete.

FIGURE 14: The “Run Transient 
Analysis” message is displayed while the 
simulator is running.

The signal waveform can then be displayed by
selecting the “View Waveforms” pull-down menu. An
example of the waveform analysis is shown in
Figure 15. This waveform shows the transient
response of the regulated output voltage (blue wave-
form) when the current load (purple waveform) is
stepped from 0 Amps to 0.5 Amps with a rise time of
100 usec.  Many other signal waveforms are also
available for viewing and can enabled or disabled in the
waveform viewer.

In more complicated circuits, the waveforms are group
into four categories (output, switching, input, and
signal).  By looking at the probe’s name, one can easily
tell which waveform grouping the probe is located.

FIGURE 15: Waveform Viewer showing Current Load Step and Output Voltage Response.

Current Load Step

Output Voltage Response
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STEADY STATE ANALYSIS
The Steady State Analysis can be selected in the
Simulation pull-down menu shown in Figure 10. This
analysis will generate circuit waveforms under steady
state conditions. The user can use this analysis to
understand what is happening at various points in the
circuit while modifying Input Voltage and Load Current.

In Figure 16, VIN and ILOAD have been modified to 4.5V
and 1A, respectively.  The waveform shown in
Figure 17 illustrates the voltage at the LX pin of the
device (LX, red waveform), the current coming out of
the inductor (IL1, purple waveform) and the regulated
output voltage (VOUT, bold red waveform).

FIGURE 16: Modifying VIN and ILOAD for Steady State analysis.

FIGURE 17: Waveform Viewer showing Voltage output (VOUT), LX output (LX) and current out of the 
inductor (IL1) during Steady State Analysis.

LX

VOUT

IL1
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AC ANALYSIS
The AC Analysis can be selected in the Simulation pull-
down menu shown in Figure 10.  This analysis will gen-
erate a Bode plot showing the small signal response of
the system. The small signal response is generated by
injecting a small signal stimulus into the feedback loop

of the DC-DC converter device. The user can use this
analysis to understand system DC gain, bandwidth,
and overall stability.

When AC Analysis is selected, an AC Voltage Source
and Bode Analyzer symbol will appear in the
schematic, as shown in Figure 18. This indicates where
the AC signal is injected in the feedback loop.

FIGURE 18: AC Voltage Source and Bode Analyzer shown on schematic during AC Analysis.
The length of the simulation can be specified by select-
ing the “Configure AC Analysis” button. Figure 20
shows the configuration pop-up window for an AC
analysis simulation. This pop-up window allows the
user to specify the frequency range that the Analysis
will sweep through.

FIGURE 19: Configure AC Analysis Pop-
up Window.
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The AC Analysis is performed by selecting the “Run
AC Analysis” button. After the simulation is complete,
the resulting Bode plot of phase and gain is illustrated
in the waveform viewer.

FIGURE 20: Waveform Viewer showing Bode Plot of  Phase and Gain during AC Analysis.



AN1085

DS01085A-page 12 © 2007 Microchip Technology Inc.

Bill of Materials (BOM)
The Bill of Materials tab displays a list of
components used in the circuit solution. The BOM
compliments the schematic shown on the
Analyze tab.  The BOM can be saved to the user’s
PC by selecting the “Download Excel BOM”
button, as shown in Figure 21. 

FIGURE 21: Bill of Materials Tab.
There are also two other buttons on this page. The
“Order Device” button will link the user to the
Microchip product web page of the device used to
implement the simulator design.  Among other things,
the user can order a device sample or download the
data sheet, related app notes, etc., on this web page.
The “Order Eval Board” button will link the user to the
Microchip eval board web page of a generic evaluation
board solution for the simulated circuit. This board
represents a circuit using default component values
and can serve as a platform for evaluating the circuit on
the bench.

CONCLUSION
The Mindi Simulator Tool allows system engineers to
quickly design and evaluate power management and
linear circuits, saving time with circuit development and
selecting the right components. In this application note,
an overview of the Power Management circuits
available for simulation was provided and the key
simulation functions were discussed. The user was
then stepped through a circuit simulation example.
This should allow system engineers to quickly come up
to speed with the Mindi Simulator Tool and benefit from
the features that the tool provides.
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Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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