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Using the MCP19111 Design Tools
INTRODUCTION TO THE MCP19111

The MCP19111 is a stand-alone, mixed-signal,
synchronous buck pulse-width modulator (PWM)
controller for many step-down converter applications.
The device combines high-voltage capability with
precise analog technology and a PIC® microcontroller
core to develop flexible step-down DC-DC converter
applications. Common applications include Point-of-
Load (POL) converters, intelligent LED drivers and
programmable battery chargers. The device is capable
of efficiently converting 4.5V-32V input voltage down to
an output voltage of 0.5V-3.6V. The 2A drive strength
allows POL converters to be designed for high output
current applications, such as servers, networking
equipment, set-top boxes (STBs), telecommunication
equipment and graphic cards. Using a simple resistor
divider enables the device to step high-input voltages
down to output voltages greater than 3.6V, while adding
a current-sense resistor enables the device to become
a regulated current source. 

This application note provides a walk through on the
design example using the MCP19111 as a buck POL
converter with supporting tools developed specifically
for this device and application. 

The MCP19111 is packaged into a 28-lead 5 mm x
5 mm QFN. It provides several GPIO pins and supports
program debugging. Many of these applications
require a high level of integration to minimize cost and
circuit board area. By using the advanced digital and
analog features of the Microchip proprietary process,
many of the desired customizable attributes of POL
converters are integrated into the MCP19111.
Solutions that exist today require external resistors and
capacitors to set switching frequency, current limit,
control system compensation and delay time between
power MOSFET switch control. By using the latest
enhanced PIC core, the MCP19111 uses the digital
attributes of the Microchip proprietary process to make
these features user programmable through a simple
graphical user interface (GUI). 

The ability for system designers to configure
application-specific features allows the MCP19111 to
be offered in a smaller package than the currently
available POL devices. The GPIO of the MCP19111
can be used to develop proprietary features or
configured to offer a power good output, device enable,
switching frequency synchronization input/output,
output voltage margining or even a device status or
“heartbeat”. This flexibility allows the MCP19111
package and complete solution to be smaller, thereby
saving size and cost of the system printed circuit board.

Several software tools have been developed to assist
in managing the flexibility of the MCP19111, including a
Microsoft® Office Excel®-based design analyzer, as
well as a graphical user interface. A full introduction of
these tools and their strengths are included later in this
application note.

DEVELOPING STEP-DOWN DC-DC 
CONVERTER SOLUTIONS USING 
MCP19111

Similar to any power management circuit design, the
application must be well defined to begin the design
process. Several tools were developed to expedite the
design and validation process for MCP19111 step-
down DC-DC converter applications. The steps
required for the design are outlined in the following
sections.

DESIGN INPUTS

Input Voltage (Minimum and Maximum 
steady-state voltages are needed)

The input voltage range is typically well known for most
systems. In some cases, there may be distribution
voltage drops in the system that lowers the VINMIN. The
maximum steady state VIN is used for worst case
power dissipation, while the maximum peak transient
voltage should be considered for robustness.

Output Voltage (Minimum and Maximum 
steady state voltage are needed if VOUT is 
variable)

Typically, VOUT is a fixed value, but in some
applications, the DC-DC converter output voltage can
be programmed to match certain load requirements or
for margining the system.
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Output Current Range

It is very important to know the maximum load current
for developing the DC-DC converter. If the load is
significantly higher than what the power supply is
designed for, changes to the footprint of the external
MOSFET, switches or to the inductor physical size may
be necessary.

Design Goals

Typically, the system design goals are identified early in
the design process. Trade-offs between efficiency, size
and dynamic response must be made. High efficiency
is expected, but size and cost are also considered
when developing non-isolated step-down DC-DC
converters.

Higher switching frequency generally results in lower
efficiency, but leads to a smaller, faster responding
design. Typically, a balance between these two is
accomplished. Using Microchip’s MCP19111 device
and supporting design tools help optimize the solution
with the first pass hardware.

Power Train Calculations

• Switching Frequency Selection (based on 
design goals) 

Switching frequency selection is based on many
variables. For high-voltage input, hard switching
step-down DC-DC converters, switching losses
are appreciable as shown in the MCP19111
Design Analyzer. Optimizing switching
frequency is critical to meet the design efficiency
and size targets.

• MOSFET Technology Selection (Cost vs. 
Efficiency vs. Size)

New MOSFET technology is available to
increase the design efficiency. Microchip
Technology Inc. introduced a new generation of
low-resistance, low-capacitance MOSFET
devices that reduce the switching time by
lowering the switch capacitance for an
equivalent on resistance. This technology
results in lower switching losses for similar
conduction losses.

• Inductor Technology Selection 

Several inductor types are available for step-
down DC-DC converters. Typically, the core
losses are low for the ferrite or composite
magnetic core. The inductor’s DC resistance
also plays an important role in converter
efficiency, and is taken into consideration in the
MCP19111 Design Analyzer tool.

• Capacitance Technology Selection

Low equivalent series resistance (ESR)
capacitors are recommended for both input and
output use in high-frequency DC-DC converter
design. The input capacitor ripple current is
discontinuous, leading to high input ripple
voltage. The MCP19111 Design Analyzer takes
the maximum ripple current into account when
calculating efficiency and input capacitance
value. 

Even though the buck output current is
continuous, many of today's designs use low-
inductance values, resulting in high-ripple
current. Using low ESR capacitors reduces the
output ripple voltage. The MCP19111 Design
Analyzer uses input voltage, output voltage,
output capacitance and output capacitance ESR
to calculate the system efficiency and control
system bode plot.

Control System Design

• Stability vs. Performance Design

Adjustable integrated peak current mode control
is used in the MCP19111 device. The peak
current control system design is forgiving,
making the converter easy to stabilize. When
optimizing the control system for speed, this
stability can be compromised. Careful
evaluation of the control system and
measurements should be taken to ensure the
design is stable over the entire range of
operation.

• The MCP19111 Design Analyzer is a good way to
quickly evaluate the control system. There is a
good correlation between the analyzer and lab
results.

• Testing is the last step in the design of the control
system. Two test methods are used: step load
performance and bode plot analysis. The step
load testing consists of load-stepping the output of
the step-down DC-DC converter and measuring
the output voltage perturbation. Sinusoidal output
ringing indicates a low-phase margin system;
output voltage oscillation indicates an unstable
system. The bode measurement analysis requires
special equipment to inject an isolated AC signal
into the control system and measure the system
response. A network analyzer is required for this
type of testing.
DS00001541A-page 2  2013 Microchip Technology Inc.
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INTRODUCTION TO THE DESIGN 
TOOLS

The following additional documents and tools are
available to help users in their designs:

• MCP19111 Data Sheet – “Digitally Enhanced
Power Analog Controller with Integrated Sync
Driver” (DS22331). This document includes all of
the necessary specifications and information
required to develop a DC-DC solution using the
MCP19111. 

• MCP19111 Design Analyzer. This tool is used to
input application variables while it computes the
desired external components (e.g. switches,
inductor and capacitors) and assists in setting the
internal configuration of the part, including
defining the control loop and protection
thresholds.

• MCP19111 MPLAB® X Integrated Development
Environment Plug-in. This plug-in is used to
interface the MPLAB X IDE with the MCP19111.
Many of the device’s capabilities can be
demonstrated using the GUI. For more
information, see “MCP19111 MPLAB® X
Integrated Development Environment Plug-in
User’s Guide” (DS52113). 

• MCP19111 Evaluation Board (ADM00397). The
evaluation board can be used to become familiar
with the MCP19111 device while controlling two
switches in a step-down DC-DC topology. See
“MCP19111 Evaluation Board User’s Guide”
(DS52109) for information on how to install and
operate the board. 

Starting the Design

To get started, use the values in Example 1: 

EXAMPLE 1:

Starting with the MCP19111 Design 
Analyzer Tool

A Microsoft Office Excel-based design spreadsheet is
used to input variables and component values to assist
in the design process. The spreadsheet is used to
optimize the POL synchronous step-down or Buck
converter design. 

For specific input and extraction or calculation of data,
the tool includes the following sheets:

• Input Parameters

• Components

• Efficiency

• Frequency Analysis

• GUI

INPUT PARAMETERS SHEET

This sheet is used during the design phase as a guide.
All operating corners of the design can be analyzed by
using multiple iterations of the design parameter entry
cells (shaded yellow). To do this, enter the parameters
into the table and evaluate the results for several
operating conditions, including worst case corners.

Enter the input voltage, output voltage and output
current of interest:

• The Switching Frequency of the converter
determines the efficiency, transient response, size
and cost of the design. The switching frequency
should be evaluated carefully to optimize the
design to the performance goals. 

• The Input Voltage Ripple defines how much input
capacitance and its equivalent series resistance
(ESR) is necessary to meet the specified input
ripple requirement. 

• The Minimum Input Voltage is used to calculate
the undervoltage lockout setting for the system. 

• The Step Load Parameters are used to define the
dynamic performance of the system and indicate
the amount of output capacitance needed to
achieve the desired transient response. The
MCP19111 control system uses an analog peak
current mode control. The load step is defined as
the load current step from a High Output Current
to the Low Output Current. The next step is
entering the size of the overshoot desired for this
load step. Larger load current steps and smaller
output voltage overshoot result in larger output
capacitance and lower ESR to minimize the
overshoot leading to a higher system cost.

The spreadsheet calculates the system operating
parameters, estimates and graphs the system
efficiency and plots the closed loop response of the
system using a calculated bode plot. The equations
used to plot the estimated efficiency and bode
response are detailed in Appendix A: “MCP19111
Design Analyzer Tool”.

VIN = 12V (10V to 13.2V)

VOUT = 1.8V

IOUT = 0A to 20A (no airflow); 
0A to 30A (1.52 m/s airflow)

Design
Goal

– Efficiency > 90% @ 25A (most 
common operating point).
 2013 Microchip Technology Inc. DS00001541A-page 3
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FIGURE 1: MCP19111 DESIGN ANALYZER – INPUT PARAMETER PAGE

SYSTEM COMPONENTS

The next step in the design process is to select the
power train components by entering their basic
parameters into the design spreadsheet. Remember
that all cells shaded yellow should be selected by the
designer.

In the System Components table as displayed in
Figure 2, the calculated results are shown in the cells
shaded green. They represent component values that
meet the design goals.

The cells shaded yellow are used by the designer to
input the actual values. These cells are used for the
estimated efficiency and control system plots. The
inductance, output capacitance, input capacitance and
current sense filter are selected from this side of the
sheet.

The Power Train Component Parameters table on
the right is for the MOSFET parameters and parasitic
values of the passive components.

FIGURE 2: MCP19111 DESIGN ANALYZER – COMPONENTS SHEET FOR DEFAULT 
EVALUATION BOARD SETTINGS
DS00001541A-page 4  2013 Microchip Technology Inc.
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Microchip’s MCP87050 and MCP87018 MOSFETs
were used for the high-side and low-side switches. The
MOSFET’s ON resistance (RDSON) and gate charge
are both critical parameters for design analysis. The
low-side MOSFET body diode characteristics are also
a key parameter for estimating the efficiency of the
converter. Refer to the MOSFET’s data sheet for more
information. The diode conduction time is the estimated
amount of time when the current is flowing through the
low-side switch body diode. This time can be adjusted
by using the MCP19111 dead time adjust setting. The
inductor DC resistance and ESR of the input and output
capacitors are also used for efficiency and control
system calculations. Refer to the component data
sheet for more information on these values.

EFFICIENCY SHEET

The efficiency tab represents the calculated efficiency
using the component parameters. A good idea is to
vary the critical values to see the effect on the system
efficiency. For example, increasing the switching
frequency results in a lower efficiency. Optimizing the
high-side MOSFET results in higher efficiency for
specific operating conditions. Lower resistance high-
side MOSFETs do not always result in the highest
efficiency. If the switching losses are much larger than
the conduction losses for the high-side MOSFET, a
MOSFET with higher RDSON and lower gate charge or
capacitance may be a better choice for the operating
conditions of interest.

FIGURE 3: MCP19111 DESIGN ANALYZER – EFFICIENCY SHEET FOR DEFAULT 
EVALUATION BOARD SETTINGS
 2013 Microchip Technology Inc. DS00001541A-page 5
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FREQUENCY ANALYSIS SHEET

This sheet shows the tools/elements that are used to
design the system's analog control loop. The cells
shaded green are the calculated values while those
shaded yellow are filled in by the designer. The Gain
and Zero Frequency cells from the Compensation
section set the position of the zero used to compensate
the control system. Changes in the system dynamic
performance result from changing the location of the
system zero and gain. The next rows show the slope
compensation needed for peak current mode control.
Adding more slope compensation makes the system
appear more voltage mode and can lead to instability
(output voltage oscillation). The last two cells are used
to set the gain of the current sense signal. 

The calculated system crossover frequency and phase
margin are also displayed. The higher the crossover
frequency, the faster the system responds to
transients. Higher switching frequency and lower
inductance enable a higher crossover frequency while
sacrificing efficiency. Phase margin greater than
45 degrees is recommended.

FIGURE 4: MCP19111 DESIGN ANALYZER – CALCULATED BODE PLOT FOR DEFAULT 
EVALUATION BOARD SETTINGS

SPECIAL MACROS 

There are two automated features in the MCP19111
Design Analyzer that require the use of macros. The
Use Default Evaluation Board Compensation and
Components feature sets the designer cells (shaded
yellow) to the default values that are standard on the
MCP19111 Evaluation Board (ADM00397). This
feature is used as a reset to restore the analyzer back
to the original evaluation board component values. 

The Use Recommended Components and
Compensation feature automatically fills in the
designer input cells (shaded yellow) with the calculated
values. This feature is used to evaluate changes in key
parameters quickly (such as switching frequency,
inductance, output capacitance and ESR, MOSFET
parameters, etc.). Once the design goals are met, the
designer can enter values in the input cells to further
optimize the size, efficiency and dynamic performance. 

To access and use the macros, select “Developer” item
from the main menu/ribbon in Excel. In the “Code” sub-
menu, click on the “Macros” icon. From the dialog
window, select one of the available macros.
DS00001541A-page 6  2013 Microchip Technology Inc.
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GUI SHEET

The last step in the design phase is to review the
calculated GUI values in the design analyzer and enter
this data into the MCP19111 MPLAB® X Integrated
Development Environment Plug-In. These values are
programmed into the device. 

FIGURE 5: MCP19111 DESIGN ANALYZER – GUI INPUTS FOR DEFAULT EVALUATION 
BOARD SETTINGS

Figure 5 shows three tables: Parameter, Protection
and Compensation. The Parameter table is used to
set the output voltage and the mode of operation
(single converter running stand alone, multi-output
converter or multi-phase). The switching frequency,
phase delay and maximum duty cycle define the pulse-
width modulator (PWM) fixed frequency oscillator. The
Dead Time Delay settings are used to adapt the delay
between the high-side switch and low-side switch
turning on and off. The value of 24 ns is set for the
Microchip MOSFETs. The settings used for the dead
time depend on the size and speed of the selected
MOSFETs. Microchip MOSFETs offer very low
capacitance, resulting in faster switching times. By
using a lower value delay, the system efficiency can be
increased using the Microchip MOSFETs. When using
trench or MOSFETs with large gate capacitance, care
should be taken to ensure there is enough dead time.
The last parameter in this tab specifies the rise time of
the output voltage and the use of a GPIO pin for enable.

The Protection table is used for setting the output
overvoltage and undervoltage values. The MCP19111
can detect if the output is ever outside of the expected
range. The response options are provided in the GUI.
In addition to the output overvoltage and undervoltage
settings, the input undervoltage lockout, startup voltage
and high-side switch peak current limit can be adjusted
to protect the power supply from abnormal operating
conditions.

The Compensation table is used to enter the
calculated parameters used to stabilize the system: 

• Gain represents the amount of error amplifier gain 
added

• Zero Frequency is the location of where the 
control system Zero is placed 

• Slope Amplitude and Slope dV/dT represent the 
amount of slope compensation added to the 
system (actually subtracted from the output of the 
error amplifier). 

In the Current Sense Configuration section, there are
two gain settings used to amplify the current sense
signal: 

• Current Sense Gain - for AC 

• Current Sense DC Gain - for DC
 2013 Microchip Technology Inc. DS00001541A-page 7
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WORKING WITH MCP19111
MPLAB® X IDE PLUG-IN

The next step in the design is to start the MPLAB® X
IDE and run the MCP19111 plug-in. See “MCP19111
MPLAB® X Integrated Development Environment Plug-
in User’s Guide” for step-by-step instructions on
installing and running the MCP19111 graphical user
interface (GUI). 

Entering the Parameters 
into the MPLAB® X GUI Plug-In

The MCP19111 MPLAB X Integrated Development
Environment Plug-In is used with the MPLAB X IDE to
program the device for proper setup.

Figure 6 shows the MPLAB X IDE window. Once the
MCP19111 Project is opened and the plug-in installed,
the MPLAB X shows the plug-in panel under the project
window. The project tabs inputs (Parameter,
Protection and Compensation) match the MCP19111
Design Analyzer’s GUI sheet. The output values from
the analyzer are manually entered into the MPLAB X
GUI. 

PARAMETER TAB

Figure 6 depicts the Parameter tab with the parameter
values filled in from the design analyzer spreadsheet
GUI page. 

FIGURE 6: MPLAB® X IDE – PARAMETER TAB WITH DEFAULT EVALUATION BOARD 
SETTINGS COMPLETED

MCP19111 Project Parameter tab
DS00001541A-page 8  2013 Microchip Technology Inc.
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PROTECTION TAB

Figure 7 shows the Protection tab filled in with the
values from the MCP19111 Design Analyzer.

FIGURE 7: MPLAB® X IDE – 
PROTECTION TAB WITH 
DEFAULT EVALUATION 
BOARD SETTINGS 
COMPLETED

COMPENSATION TAB

Figure 8 shows the Compensation tab filled in with the
values from the MCP19111 Design Analyzer,
completing the preliminary design process. The
MCP19111 can be reprogrammed to optimize the
switching frequency, output set point value, protection
or compensation. After loading all the parameters, a
new design parameter profile can be created using the
MPLAB X IDE Plug-in. The evaluation board design
parameters are stored under the Evaluation Board
(ADM00397) file and can be reloaded any time to bring
the evaluation board back to factory settings.

FIGURE 8: MPLAB® X IDE – 
COMPENSATION TAB WITH 
DEFAULT EVALUATION 
BOARD SETTINGS 
COMPLETED

At this step, by pressing the MPLAB X IDE’s Make and
Program Device Main Project button ( ) from the
main toolbar, the device is programmed to the new
parameters, the output voltage is set to the desired
value and all the critical internal registers should be set.

Evaluation Board (ADM00397) file location
 2013 Microchip Technology Inc. DS00001541A-page 9
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MCP19111 EVALUATION BOARD 
(ADM00397) MEASUREMENTS

Figure 9 through Figure 13 represents the actual data
taken from a standard MCP19111 Evaluation Board
(ADM00397) while using the default settings
(ADM00397) from the GUI sheet. 

Figure 9 shows the efficiency of the Evaluation Board
while operating with the chosen optimized dead time
vs. non-optimized dead time. 

FIGURE 9: EFFICIENCY VS. OUTPUT 
CURRENT AT 12V INPUT, 
1.8V OUTPUT

Figure 10 represents the system efficiency vs. load,
using the selected 1.8 m low-side FET compared to a
2.2 m low-side FET.

FIGURE 10: EFFICIENCY VS. OUTPUT 
CURRENT AT 12V INPUT, 
1.8V OUTPUT

Figure 11 represents the measured system bode plot in
comparison to the calculated system bode plot when
using the calculated values.

FIGURE 11: MEASURED BODE PLOT 
PERFORMANCE

Figure 12 shows the system response to a load step,
top traces representing a high-to-low load step, while
the bottom traces represent a low-to-high step.

FIGURE 12: STEP LOAD RESPONSE

Figure 13 shows steady state waveforms with a 20A
load. The top trace displays the inductor current, while
the bottom two traces show the gate drive outputs from
the MCP19111.

FIGURE 13: SWITCHING WAVEFORMS 
AT 30A LOAD
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CONCLUSION

The MCP19111 device integrates a
PIC microcontroller, flash memory, high voltage, high
current half-bridge driver and precise analog
technology into one monolithic device. This application
note covered the design tools used to quickly scale a
Point-of-Load design. The MCP19111 can be used for
developing power systems to drive LEDs, charge
batteries or produce general purpose DC-DC
converters. The integrated analog control system
allows the designer to adapt and adjust the dynamic
performance without printed circuit board changes
while only consuming 5 mA of the input current. Special
features for increasing efficiency, dynamic
performance and the ability to communicate make the
MCP19111 a good choice for many new applications
and designs.
 2013 Microchip Technology Inc. DS00001541A-page 11
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APPENDIX A: MCP19111 DESIGN 
ANALYZER TOOL

This appendix reviews some of the design tool’s
characteristics and shows the equations used to plot
the estimated efficiency and bode response.

TABLE A-1: RECOMMENDED PARAMETERS CALCULATION - INPUT PARAMETERS SHEET

Parameter Equation

• All values are user input.

• The user must enter values within the specified range given in the “Notes” column. An error occurs if a value 
outside of this range is used.

TABLE A-2: RECOMMENDED PARAMETERS CALCULATION - COMPONENTS SHEET

Parameter Equation

Recommended Inductance

Recommended Output Capacitance

Recommended Input Capacitance

Recommended Sense 
Filter Resistor

Recommended Sense 
Filter Capacitor

This value is fixed at 100 nF

Power Train Components All parameters are selected by user

L VIN VOUT– 
VOUT

VIN
------------- T

1
0.2 IOUT
--------------------------=

This is calculated based on a 20% ripple current.

COUT

L IOH
2

IOL
2–

VOUT VOVERSHOOT+ 2 VOUT
2–

-------------------------------------------------------------------------------------=

CIN

IOUT D 1 D– 
fSW VRIPPLE D IOUT CINESR

 – 
------------------------------------------------------------------------------------------------=

Rf
L

10 LDCR Cf
-------------------------------------=
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TABLE A-3: RECOMMENDED PARAMETERS CALCULATION - EFFICIENCY SHEET

Device Type Parameter Equation

High-Side 
MOSFET

Conduction Losses

Switching Losses

Low-Side 
MOSFET

Conduction Losses

Body Diode 
Conduction Losses

Body Diode 
Reverse Recovery Losses

Controller Losses

Inductor Conduction 
Losses

COUT Losses

CIN Losses

PCONDHS
IRMSHS

2
RDSHS

=

PSWHS
VIN IOUT QGATEHS fSW=

PCONDLS
IRMSLS

2
RDSLS

=

PLOSSBD
IOUT Vf tBD fSW=

PLOSSRR

QRR VIN fSW
2----------------------------------------=

PLOSSCONT
VIN 5mA fSW QGATELOW

QGATEHIGH
+ + =

PLOSSIND
ILRMS
2

LDCR=

PLOSSOUT
COUTESR

0.2
IOUT

3
------------=

PLOSSCIN
CINESR

IRMSHS

VOUT IOUT
VIN

--------------------------------– 
 

2
=
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TABLE A-4: RECOMMENDED PARAMETERS CALCULATION - FREQUENCY ANALYSIS SHEET

Parameter Conditions Equation

Recommended 
Gain

• Based on the bode plot of power train 
only.

• Uses a desired crossover of    

• Looks up the desired crossover and 
figures out how much gain must be 
added to obtain that crossover 
frequency.

Example: fSW = 300 kHz
Desired Crossover = 48 kHz

Frequency     |     Gain  
      48            |   -18.75

Chosen value is 19.1 dB.

Recommended 
Zero

This places the zero at approximately one decade 
below the loop pole (ωp=ROUTCOUT), but is limited 
between 1500 and 35300.

Recommended 
Slope 
Compensation

The SLPG and SLPS values are selected 
to match the down slope of the current 
sense signal. Where GainCS is the combination of the Rf, Cf current 

sense gain and CSGSCON.

Recommended 
Current Sense 
Gain

Final Bode Plot Transfer Function

fSW

2 
------------

Fzero 1500
p

2  1500
------------------------------ 
 log=

Slope
VOUT
2 L

---------------- T LDCR GainCS=

CSGSCON

20
0.5

LDCR Ipk

1 2  fSW
L

LDCR
----------------+ 

 

1 2  fSW Rf Cf+ 
--------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

 
 
 
 
 
 
 
 
 

log

1.5
------------------------------------------------------------------------------------------------------------------------------------=

GCL GPWR S  GEA S =

GPWR S 
ROUT
Ri S 
----------------

1

1
ROUT TS

L
----------------------------- mc D  0.5– +

------------------------------------------------------------------------------ Fp S  Fh S =

Where: Ri S  CSGSCON
LDCR sL+

1 sRfCf+
-----------------------------=

Fp S 

1 sCOUTCOUTESR
+

1
s
p
-------+

-----------------------------------------------------------=

p
1

COUTROUT
----------------------------------

TS
LCOUT
-------------------- mcD  0.5– +=

mc 1
Se
Sn
------+= (where Se is slope of compensation ramp, Sn is the inductor current slope) 

Fh S  1

1
s

nQ
------------

s
2

n
2

-------+ +

-------------------------------------= n

Ts
-----= Q

1
 mcD  0.5– 
------------------------------------=, where and

GEA S 
KCOMP S 

1
1 KCOMP S +

KCOMP S 
-----------------------------------------+

---------------------------------------------------= KCOMP S  EAG 1
2  EAZ

S
------------------------------+ 

 =

KAV S  10

AV
20
-------

1
S

p1
----------+ 

  1
S

p2
----------+ 

 
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TABLE A-5: RECOMMENDED PARAMETERS CALCULATION - GUI SHEET

Parameter Condition

Parameter Tab

Output Voltage The fine value and coarse value are chosen to be as close to the user input/output 
voltage as possible

Multi-Phase Configuration Fixed at Stand Alone Unit

Switching Frequency Generated Frequency: Closest attainable value to the user input switching 
frequency

Phase Delay: Fixed at 0

Maximum Duty Cycle: Set to be twice the expected duty cycle

Dead Time Delay Both high-side and low-side are fixed to 48 ns

Startup Behavior Soft Start Duration: Fixed at 500 ms

Use Startup Pin: Fixed at Use pin GPA0

Protection Tab

Output Voltage Protection Output Undervoltage: Set to approximately VOUT - 300 mV

Output Overvoltage: Set to approximately VOUT + 300 mV

Output Overcurrent High-Side RDS-ON value: Gets value from user input

Leading Edge Blanking Time: Fixed at 800 ns

Set Value: Approximately Double the Maximum Load

Input Undervoltage Lockout Approximately 1V less than the given minimum input voltage

Compensation Tab

Compensation Gain: User input frequency analysis tab

Zero Frequency: User input frequency analysis tab

Slope dV/dT: User input frequency analysis tab

Slope Gain: Calculated based on SLPCRON

Current Sense Configuration Current Sense Gain: User input frequency analysis tab

Current Sense DC Gain: Fixed at 0 dB
 2013 Microchip Technology Inc. DS00001541A-page 15
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NOTES:
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Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
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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