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INTRODUCTION

Since the initial release of the MCP1701 2 pA Low
Dropout Positive Voltage Regulator, Microchip
Technology Inc. has been addressing customer
requests for device enhancements. The customer
requests for the MCP1701 enhancements were higher
output currents, higher input operating voltage, and a
reduction in output voltage overshoot at startup. These
requests have been implemented in the newly released
MCP1702 250 mA Low Quiescent Current LDO
Regulator.

The original MCP1701 provided the designer with an
LDO that was capable of 250 mA of output current at
5.0V with an input voltage of up to 10V. The 10V input
operating voltage maximum gave designers a solution
for voltages in the range of 6 to 10 volts, with the
MCP1700 LDO being used for voltages up to 6.0 volts.

The MCP1701 was replaced by the MCP1701A. The
MCP1701A device added another package option, the
TO-92. Enhancements incorporated into the
MCP1701A were improved transient response to load
variations and lower dropout voltages.

The MCP1702 was developed to extend the range and
performance of the MCP1701 line of regulators. The
MCP1702 has several key enhancements, which make
the device favorable compared to the MCP1701 and
MCP1701A devices. The MCP1702 provides the
following major enhancements over its predecessors:

* Thermal Protection

« Wider Input Operating Voltage 2.7V to 13.2V

¢ Output Current Rated Over Temperature:
- -40°C to +125°C

« Stable with Ceramic, Tantalum, and Aluminum
Electrolytic Capacitors

« Soft Start Implemented to Reduce Output Voltage
Overshoot

« Added PSRR and Output Noise Parameters to
Characteristics Table

OPERATION

Thermal Protection

The MCP1702 thermal protection circuitry will shut-
down the LDO if the internal junction temperature of the
LDO rises above the typical threshold temperature of
150°C. The LDO will remain shutdown until the junction
temperature has cooled to the typical turn-on junction
temperature of 130°C. At that point, the LDO will turn
back on. If the power dissipation is low enough, the
device will continue to cool and operate normally. If the
power dissipation remains high, the thermal shutdown
protection circuitry will turn off the LDO again.

The MCP1701 and MCP1701A do not incorporate an
active thermal protection circuit. Thus, the designer
should limit the power dissipation of the device through
good design practices.

Wider Input Operating Voltage —
2.7V to 13.2V

The MCP1702 device has an input operating voltage
range of 2.7V to 13.2V over the entire operating
temperature range. The MCP1701 and MCP1701A
devices specify an upper operating voltage of 10V. The
additional 3.2V of operating voltage headroom allow
the MCP1702 device to be used with standard 12V
supply voltages. The higher junction temperature
ratings of the MCP1702 allows the device to supply
more current at the higher input voltages. As an
example, the MCP1702 5.0V regulator in a SOT-89
package can provide the full rated 250 mA of current
with an input voltage of 12 volts at an ambient
temperature of 34°C.

Output Current Rated Overtemperature
-40°C to +125°C

The MCP1702 now rates many of the device
parameters over the extended temperature range of
-40°C to +125°C. The following parameters are now
rated over the entire operating temperature range:

* Input Operating Voltage (V)

* Input Quiescent Current (I)

* Maximum Output Current (IoyT)

» Output Voltage Regulation (Vgoyr)

» Temperature Coefficient (TCVoyt)

 Line Regulation

« Load Regulation

 Dropout Voltage (VpropouT)

© 2006 Microchip Technology Inc.

DS93006A-page 1



TB3006

Stable With Ceramic, Tantalum and
Aluminum Electrolytic Capacitors

The MCP1702 allows use of Ceramic, Tantalum and
Aluminum Electrolytic capacitors for the output
capacitance. A minimum output capacitance of 1.0 pF
is required for small signal stability in applications that
have up to 250 mA output current capability. The ESR
range of the capacitor may range from 0Q to 2.0Q.

The range and type of the input capacitor is not limited.
A 1 pF ceramic input capacitor is typically sufficient to
ensure circuit stability when the load is 100 mA or less.

Soft Start Implemented to Reduce Output
Voltage Overshoot

A soft start was added to the MCP1702 design to
reduce the output overshoot voltage seen during
startup of the MCP1701 and MCP1701A devices. The
soft start typically adds an additional 300 us to 800 us
to the output delay time depending on load current. The
total delay time from V| = 6V to Vgyt = 90% of VR is
now represented on the data sheet as Output Delay
Time. (TpeLay)- TpeLay IS the sum of the soft start delay
and the output rise time delay (500 us typical).

Vout= 2.8V

Vin =0V to 5.0V
Rload = 47 ohms
Cin=0pF
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FIGURE 1: MCP1701 Power-Up Timing.

FIGURE 2: MCP1702 Power-Up Timing.

Added PSRR and Output Noise
Parameters to Characteristics Table

Power Supply Ripple Rejection (PSRR) and Output
Noise parameters have been added to the MCP1702
Characteristics table. These parameters give circuit
designers information about the device that may help
when the device is being designed into low noise circuit
applications.
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SUMMARY

This technical brief has summarized the major
enhancements of the MCP1702 over the MCP1701
and MCP1701A devices. The MCP1702 offers
improved performance and thermal protection features
that will allow for more robust application designs. The
MCP1702 is pin for pin compatible with the MCP1701
and MCP1701A devices to allow for easy performance
upgrades. The MCP1702 is also pin for pin compatible
with the low voltage MCP1700 device, enabling users
to upgrade to the MCP1702 device when supply
voltages are between 6.0V and 13.2V.

REFERENCES
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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, implicity or otherwise, under any Microchip
intellectual property rights.
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registered trademarks of Microchip Technology Incorporated
in the U.S.A. and other countries.
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Company are registered trademarks of Microchip Technology
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Analog-for-the-Digital Age, Application Maestro, CodeGuard,
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PICDEM, PICDEM.net, PICLAB, PICtail, PowerCal,
Powerlnfo, PowerMate, PowerTool, REAL ICE, rfLAB,
rfPICDEM, Select Mode, Smart Serial, SmartTel, Total
Endurance, UNI/O, WiperLock and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

All other trademarks mentioned herein are property of their
respective companies.
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U.S.A., All Rights Reserved.
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Microchip received ISO/TS-16949:2002 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona, Gresham, Oregon and Mountain View, California. The
Company'’s quality system processes and procedures are for its PIC®
8-bit MCUs, KEELOQ® code hopping devices, Serial EEPROMS,
microperipherals, nonvolatile memory and analog products. In addition,
Microchip’s quality system for the design and manufacture of
development systems is ISO 9001:2000 certified.
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