

















Preface

RECOMMENDED READING

This user's guide describes how to use the MCP73831 Evaluation Board. The following
Microchip documents are available and recommended as supplemental reference
resources.

MCP73831 Data Sheet, “Miniature Single-Cell, Fully-Integrated Li-lon, Li-Polymer
Charge-Management Controller”, ( DS21984)

This data sheet provides detailed information regarding the MCP73831 product family.

AN947, “Power Management in Portable Applications: Charging
Lithium-lon/Lithium-Polymer Batteries”, (  DS00947)

This application note provides general information regarding charging Li-lon batteries.
AN971, “USB Port-Powered Li-lon/Li-Polymer Battery Charging”, (DS00971)

This application note provides general information regarding charging Li-lon batteries
from a USB port.

THE MICROCHIP WEB SITE

Microchip provides online support via our web site at www.microchip.com. This web
site is used as a means to make files and information easily available to customers.
Accessible by using your favorite Internet browser, the web site contains the following
information:

T Product Support i Data sheets and errata, application notes and sample
programs, design resources, useris guides and hardware support documents,
latest software releases and archived software

T General Technical Support A Frequently Asked Questions (FAQSs), technical
support requests, online discussion groups, Microchip consultant program
member listing

T Business of Microchip i Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives
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CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

1 Distributor or Representative

T Local Sales Office

T Field Application Engineer (FAE)

T Technical Support

T Development Systems Information Line

Customers should contact their distributor, representative or field application engineer
(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the web site at: http://support.microchip.com

DOCUMENT REVISION HISTORY
Revision A (December 2005)

T Initial Release of this Document.
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Chapter 1. Product Overview

1.1 INTRODUCTION

The MCP73831 Evaluation Board is used to evaluate Microchipis MCP73831 in simple,

stand-alone Li-lon battery charging applications. Two circuit boards are provided in the
MCP73831 Evaluation Kit for evaluation of various device options.

This chapter covers the following topics:

T What is the MCP73831 Evaluation Board?
T What the MCP73831 Evaluation Kit Includes

500 mA Li-lon Battery Charger
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FIGURE 1-1: Typical MCP73831 Application.
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1.2 WHAT IS THE MCP73831 EVALUATION BOARD?

The MCP73831 Evaluation Board is an evaluation and demonstration tool for
Microchipis MCP73831 miniature single-cell, fully-integrated Li-lon, Li-Polymer
charge-management controllers.

Two evaluation boards are provided in the MCP73831 Evaluation Kit. The boards are
set up to evaluate simple, stand-alone, linear charging of single-cell Li-lon / Li-Polymer
battery packs (the battery packs are not included). Each board design provides
constant current charging followed by constant voltage charging with automatic charge
termination. In addition, the MCP73831-2AC board provides preconditioning of deeply
depleted cells.

Each board design provides evaluation of the MCP73831 in two package options: a
SOT23-5 and a 2 mm x 3 mm, 8-Lead DFN for higher power handling capability.

When connected, these evaluation boards allow for the evaluation of the MCP73831
devices in a variety of applications.

1.3 WHAT THE MCP73831 EVALUATION KIT INCLUDES

This MCP73831 Evaluation Kit includes:
T Two MCP73831 Evaluation Boards, 102-00085
T MCP73831 Evaluation Board Useris Guide, DS51596

T MCP73831 Data Sheet, “Miniature Single-Cell, Fully-Integrated Li-lon, Li-Polymer
Charge-Management Controller”, DS21984

T AN947, “Power Management in Portable Applications: Charging
Lithium-lon/Lithium-Polymer Batteries”, DS00947

T AN971, “USB Port-Powered Li-lon/Li-Polymer Battery Charging”, DS00971
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Chapter 2. Installation and Operation

2.1 INTRODUCTION

The MCP73831 Evaluation Board demonstrates Microchipis MCP73831. The
MCP73831 is a miniature single-cell, fully-integrated Li-lon/Li-Polymer
charge-management controller. A number of device options allow the MCP73831 to be
utilized in a variety of applications. Refer to the MCP73831 data sheet (DS21984) for
device options.

2.2 FEATURES

The MCP73831 Evaluation Kit contains two boards for evaluation of various device
options. The boards have the following features with the factory installed devices:
T Charge Voltage: 4.20V
T Programmable Fast Charge Current up to 500 mA
T Preconditioning of deeply depleted cells (MCP73831-2AC)
- Preconditioning Threshold Voltage: 2.8V
- Preconditioning Current: 10% of Programmed Fast Charge Current
T No Preconditioning (MCP73831-2DC)
T Automatic Charge Termination
- Charge termination by minimum current in Constant Voltage Mode
- Termination Current: 7.5% of Programmed Fast Charge Current
T Automatic Recharge
- Recharge Threshold Voltage: 4.05V
Charge Current Monitor for Fuel Gauging
Thermal Regulation
Reverse Discharge Protection
Evaluation in SOT23-5 Package
Evaluation in 2 mm x 3 mm, 8-Lead DFN package for higher power handling
capability
Simple Stand-Alone Operation
Powered from external bench supply or voltage regulated wall cube
Surface-Mount Design
Fully Assembled and Tested
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2.3 GETTING STARTED

The MCP73831 Evaluation Boards are fully assembled and tested for charging
single-cell, Li-lon/Li-Polymer battery packs. The boards provide the appropriate charge
algorithm for simple, stand-alone operation.

The boards require the use of an external input voltage source (5V £10%,
recommended) and external load (battery pack or simulated battery load).

2.3.1 Power Input and Output Connections

2311 POWERING A MCP73831 EVALUATION BOARD

1. Apply the input voltage source to the appropriate circuit for evaluation. The input
voltage source should be limited to the OV to +6V range. For normal operation,
the input voltage should be between +4.5V and +6V. The input voltage must not
exceed an absolute maximum of +7V.

2. Connect the positive side of the input source (+) to Vpp of the circuit being
evaluated. Connect the negative or return side of the input source (-) to Vgg of
the circuit being evaluated. Refer to Figure 2-1.

Battery Pack or — § — Input
Simulated . Power Supply
Battery Load  + ? ?*5.2v

FIGURE 2-1: Setup Configuration Diagram.

2.3.1.2 APPLYING THE LOAD TO A MCP73831 EVALUATION BOARD

1. To apply a load to a MCP73831 Evaluation Board, the positive side of the load
(B+) should be connected to Vgt Of the circuit being evaluated. The negative or
return side of the load (B-) should be connected to Vgg of the circuit being eval-
uated. Care should be taken when using electronic loads or ground referenced
loads.

2. For the MCP73831-2AC board, the charge management controller will only
provide 10% of the programmed fast charge current if the battery terminal
voltage (Vga) is less than 2.8V with respect to Vgg. Using a purely resistive load
will not work for preconditioning and fast charge currents. The best way to
evaluate the charge management circuit is to use a single-cell Li-lon battery
pack, or the recommended simulated battery load. Refer to Figure 2-2.
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FIGURE 2-2: Simulated Battery Load.

2.3.1.3 SETTING THE FAST CHARGE CURRENT

1. As provided, the MCP73831 Evaluation Boards have two fast charge current set-
tings: 100 mA and 500 mA. The default fast charge current setting is 100 mA. By
jumpering PROG to Vgg of the circuit being evaluated, the fast charge current is
set to 500 mA.

2. Alternatively, the appropriate programming resistor can be changed in the hard-
ware to obtain the desired fast charge current setting. Resistor R3 should be
changed for the SOT23 circuit, and resistor R8 should be changed for the DFN
circuit. Refer to the MCP73831 data sheet for choosing the appropriate value
programming resistor for the desired fast charge current.

2.3.1.4 STATUS INDICATORS

1. The MCP73831 Evaluation Boards have two LED status indicators for each
circuit being evaluated. Table 2-1 represents the state of the status indicators
during various states of the charge cycle. ON indicates that the respective LED
is illuminated.

TABLE 2-1: STATUS INDICATORS

Charge Cycle State Red LED Green LED
Qualification ON ON
Preconditioning ON OFF
Constant Current Fast Charge ON OFF
Constant Voltage ON OFF
Charge Complete OFF ON
Battery Disconnected ON ON
Input Voltage Source Removed OFF OFF
Input Voltage Source Below UVLO ON ON
Shutdown ON ON

2.3.1.5 CHARGE CURRENT MONITOR

1. The MCP73831 Evaluation Boards have a charge current monitor for each circuit
being evaluated. The charge current monitor can be used as a coulomb counter
for fuel gauging. The charge current is equivalent to the voltage at CHARGE
MONITOR with respect to Vgg divided by the value of the programming resistor
in kilo-ohms. For example, the default programming resistor is 10 kQ. If the
measured voltage at CHARGE MONITOR is 1V, the charge current is equal to 1
divided 10, or 100 mA. If the measured voltage at CHARGE MONITOR is
100 mV, the charge current is 0.1 divided by 10, or 10 mA.
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2.3.1.6 DEVICE SUPPORT OPTIONS

1. The MCP73831 Evaluation Boards are capable of supporting all of the available
MCP73831 device options. The factory installed devices are the
MCP73831-2AC and the MCP73831-2DC. Refer to the MCP73831 data sheet
for available device options and details regarding the installed device options.
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Appendix A. Schematic and Layouts

A.1 INTRODUCTION
This appendix contains the following schematic and layouts for the MCP73831
Evaluation Boards.
Diagrams included in this appendix:
T Board Schematic
T Board - Assembly Drawing
T Board - Top Overlay
T Board - Top Layer
T Board - Bottom Layer
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