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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and may be superseded by updates.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 unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, 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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Preface

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our website
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page number. The numbering convention for the DS number is
“DSXXXXXXXXA", where “XXXXXXXX" is the document number and “A” is the revision level
of the document.

For the most up-to-date information on development tools, see the MPLAB® IDE online help.
Select the Help menu, and then Topics, to open a list of available online help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
MIC4802 Evaluation Board. Items discussed in this chapter include:

* Document Layout

» Conventions Used in this Guide
* Recommended Reading

* The Microchip Website

» Customer Support

* Document Revision History

DOCUMENT LAYOUT

This document describes how to use the MIC4802 Evaluation Board as a development
tool. The manual layout is as follows:

» Chapter 1. “Product Overview” — Important information about the MIC4802
Evaluation Board.

* Chapter 2. “Installation and Operation” — This chapter includes a detailed
description of each function of the demonstration board and instructions for how to
begin using the MIC4802 Evaluation Board.

» Appendix A. “Schematic and Layouts” — Shows the schematic and PCB layout
diagrams for the MIC4802 Evaluation Board.

» Appendix B. “Bill of Materials (BOM)” — Lists the parts used to build the
MIC4802 Evaluation Board.

© 2018 Microchip Technology Inc. DS-50002780A-page 5
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User's Guide

Emphasized text

...Is the only compiler...

Initial caps A window the Output window
A dialog the Settings dialog
A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”
dialog
Underlined, italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK

A tab

Click the Power tab

N‘Rnnnn

A number in verilog format,
where N is the total number of
digits, R is the radix and n is a
digit.

4'b0010, 2'hF1

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#defi ne START

Filenames aut oexec. bat

File paths c:\nctcl8\h

Keywords _asm _endasm static
Command-line options - Opa+, -Opa-

Bit values 0, 1

Constants OxFF, ‘A

Italic Courier New

A variable argument

file.o,wherefilecanbe
any valid filename

Square brackets [ ]

Optional arguments

nccl8 [options] file
[ opti ons]

Curly brackets and pipe
character: { | }

Choice of mutually exclusive
arguments; an OR selection

errorlevel {0]1}

Ellipses...

Replaces repeated text

var_nane [,
var _nane. . .|

Represents code supplied by
user

void main (void)
{
}

DS-50002780A-page 6
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Preface

RECOMMENDED READING

This user’s guide describes how to use the MIC4802 Evaluation Board. Other useful
documents are listed below. The following Microchip document is available and
recommended as a supplemental reference resource:

* MIC4802 Data Sheet — “High Efficiency 800mA Single Channel Linear WLED
Driver with Ultra Fast PWM™ Control” (M9999-013111-B)

THE MICROCHIP WEBSITE

Microchip provides online support via our website at www.microchip.com. This website

is used as a means to make files and information easily available to customers. Acces-

sible by using your favorite Internet browser, the website contains the following infor-

mation:

* Product Support — Data sheets and errata, application notes and sample
programs, design resources, user’s guides and hardware support documents,
latest software releases and archived software

» General Technical Support — Frequently Asked Questions (FAQs), technical
support requests, online discussion groups, Microchip consultant program
member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives

PRODUCT CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip
products. Subscribers will receive e-mail notifications whenever there are changes,
updates, revisions or errata related to a specified product family or development tool of
interest.

To register, access the Microchip website at www.microchip.com, click on Product
Change Notification and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

* Local Sales Office

+ Field Application Engineer (FAE)
 Technical Support

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 website at:
http://www.microchip.com/support.

DOCUMENT REVISION HISTORY
Revision A (July 2018)

« Initial release of this document.

© 2018 Microchip Technology Inc. DS-50002780A-page 7
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Chapter 1. Product Overview

1.1 INTRODUCTION

This chapter provides an overview of the MIC4802 Evaluation Board and covers the
following topics:

* MIC4802 Short Overview

» MIC4802 Evaluation Board Description

+ MIC4802 Evaluation Board Kit Contents

1.2 MIC4802 SHORT OVERVIEW

1.2.1 MIC4802 Key Features

The key features of the MIC4802 include:

» 3.0V to 5.5V input voltage range

+ Ultra Fast Pulse-width Modulation (PWM) control (200 Hz to 500 kHz)
» Dropout of 280 mV at 800 mA

* Programmable LED current with external resistor

» Current accuracy of 1% typical

» LED driver voltage range 0V to V|y

» Enable input voltage range 0V to V |\

* -40°C to +125°C junction temperature range

1.2.2 MIC4802 Device Overview

The MIC4802 is a high efficiency White LED (WLED) linear driver designed to drive a
single LED up to 800 mA. The MIC4802 provides the highest possible efficiency, as this
architecture has no switching losses present in traditional charge pumps or inductive
boost circuits. It features a typical dropout of 280 mV at 800 mA. This allows the LEDs
to be driven directly from the voltage source eliminating switching noise/losses present
with the use of boost circuitry. The high accuracy (1% Typical) current regulated WLED
channel ensures uniform display illumination under all conditions. The brightness is
controlled through an Ultra Fast PWM Control interface operating down to less than 1%
duty cycle.

The 3.0V to 5.5V input voltage range of MIC4802 allows direct operation from one cell
Li-lon as 3 to 4 cell Ni-Cd, Ni-MH or Alkaline batteries. Maximum battery life is assured
with a low 0.01 pA typical shutdown current.

© 2018 Microchip Technology Inc. DS-50002780A-page 9
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1.3

1.4

LED(}I'
Vi
MIC4802YME
Vin D1
Vino 2.2 yF
L2201
1: Low D1
= Dropout
6.19 kQ Rser Liear | |D1
Driver
L EN D1
ENO PWM | |
Control
GND J_

FIGURE 1-1:

MIC4802 Typical Application.

MIC4802 EVALUATION BOARD DESCRIPTION

The board is populated with the MIC4802YME device and uses a high power white
LED as a load. The MIC4802 Evaluation Board has been developed to evaluate a

typical application, where V| is between 3.0V to 5.5V and current trough LED is fixed
to 600 mA.

The MIC4802 Evaluation Board features an independent Enable connector (JP1). To
disable the LED driver, it is necessary to insert a jumper in the JP1 header. Since it's
not recommended to leave the EN pin floating, the MIC4802 Evaluation Board features
a 10 kQ pull-up resistor to V|, so the default value when the board is powered is ON.
The EN pin can also be used as a PWM input for dimming the LED brightness. The
PWM signal must be between 200 Hz and 500 kHz.

LED1 o7
VBaTO T P
2.2 yF
é R1 ; DNP MIC4802YME
ow
ViN D1
Vin© T
T 224F Low | [P o D1
= Dropout
R2 RSET ;
100 k0§ 1%3k9 R4 RS Linear | | D1
DNP 8.2 kQ Driver o1
ENo - ENI | pwm ||
Control
°© JP1 GND T EPAD

FIGURE 1-2:

MIC4802 Evaluation Board — Schematic.

MIC4802 EVALUATION BOARD KIT CONTENTS

The MIC4802 Evaluation Board kit includes:

» MIC4802 Evaluation Board (ADM00942)
* Information Sheet

DS-50002780A-page 10
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Chapter 2. Installation and Operation

2.1 INTRODUCTION

MIC4802 is a high efficiency linear White LED driver designed to drive a single LED up
to 800 mA.

MIC4802 is a constant current driver designed to drive high power LEDs in various
lighting applications. The MIC4802 provides the highest possible efficiency as this
architecture has no switching losses present in traditional charge pumps or inductive
boost circuits. It features a typical dropout of 280 mV at 800 mA load. This allows the
LEDs to be driven directly from the voltage supply without the switching noise that is
present for switching solutions.

The MIC4802 Evaluation Board can be powered from 3.0V to 5.5V range and the LED
current is fixed at 600 mA through resistor R4.

An external high power LED can be connected between Vgt (with anode) and D1 (with
cathode) terminals in order to evaluate the MIC4802 at maximum performance

(800 mA). To do so, it is necessary to remove the Evaluation Board LED and modify
the R4 from 8.2 kQ (600 mA) to 6.19 kQ (800 mA).

To power up the MIC4802 Evaluation Board, the following steps must be completed:

1. Connect an external supply between V|y and GND terminals. Pay attention to the
polarity.

2. With the output of the power supply disabled, set its voltage to the desired input
test voltage (3.0V £ V| < 5.5V). An ammeter may be placed between the input
supply and the V| terminals. Be sure to monitor the supply voltage at the V|
terminal, as the ammeter and/or power lead resistance can reduce the voltage
supplied to the device.

3. Connect a voltmeter between D1 and Vgt terminals to measure the LED drop
voltage.

The MIC4802 Evaluation Board has a pull-up resistor to V. By default, the output

voltage will be enabled when the input supply of >3.0V is applied. To disable the device,

apply a voltage of 1.2V to V,\ to enable the regulator, or 0.2V to GND to disable the EN
terminal (JP1).

HIC4B02YME LED Driver
Evaluation Board

v/ UIN  UBAT

DC Power Supply

MicrocHIP
ADMO0S42

FIGURE 2-1: MIC4802 Evaluation Board — Test Circuit.

DS-50002780A-page 11
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2.2 EVALUATION BOARD DESCRIPTION

2.2.1 Current Set Resistor (R4)

The MIC4802 has a programmable LED current which is dependent by the Rget value.
The Rget pin is used to set the peak current of the linear driver by connecting a Rget
resistor to ground. The theoretical average LED current can be estimated by applying
Equation 2-1.

EQUATION 2-1:
4920 xD
| (mA) = ————
LED RSET(k'Q)
4920 xD
R mA) = ———
SET( ) lLED(mA)

‘D’ is the duty cycle of the LED current during PWM dimming. When the device is fully
ON, the duty cycle equals 100% (D = 1).

2.2.2 Enable/PWM Feature (JP1)

The EN pin is equivalent to the enable pin for the linear drivers on the MI4802. It can
also be used for dimming by applying a PWM signal, as shown in the following scope
shots. Pulling the EN low for more than 40 ms puts the MIC4802 into a low 1Q sleep
mode. The EN pin cannot be left floating because a floating enable pin may cause an
indeterminate state on the outputs. The first pulse on the EN pin must be equal or
greater than 60 ps to wake the part up in a known state. This equals to an 8.3 kHz PWM
signal at equal or greater than 50% duty cycle. Higher PWM frequencies may be used,
but the first pulse must be equal or greater than 60 ps.

EN - 5V/div, 20 MHZ BW 7 f ViN=5V -

" ,._] r.l Hik J*'.] e r 7Y ;.] R i
o R S TR TR .'.u_n,.n.-.n_ T ST T PR TR [t n ) Y e Lﬁ RV WETERATTRD Ry oA TTA e v

D1 - 2V/div, 20 MHz BW

. '||_jED'-500:m'A/diV',ZO'MH'Z'BW' o R o S S ...... ]

- Time =5 ms/div

FIGURE 2-2: MIC4802 at 20% Duty Cycle.

DS-50002780A-page 12
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EN - 5V/div, 20 MHz ' _ : V=5V

BSininiais AnRninnE

D1 - 2V/d|V 20 MHz BW

Ien - 500 MAJdiv, 20 MHz BW- © - - - -+ - - - A |

AT

Time = 5 ms/div;

FIGURE 2-3: MIC4802 at 50% Duty Cycle.

- EN - 5Vidiv, 20 MHz BW : 1 : : vIN - 5v

“”TWITT“‘““U“W?TTV

: Dl 2V/d|v 20 MHZ BW ..............................

I gp - 500mA/div, 20 MHZBW - - © . - . L e :

- Time 35 ms/div

FIGURE 2-4: MIC4802 at 80% Duty Cycle.

© 2018 Microchip Technology Inc. DS-50002780A-page 13



MIC4802 Evaluation Board User’s Guide

EN - 5V/div, 20 MHZ BW

gD SOOMAJiY, 20 MHZ BW -+

- Time ={5 ms/div:

FIGURE 2-5: MIC4802 at 1% Duty Cycle.

- EN - 5V/div, 20 MHz BW - : ) } ; ViN =5V

el ek e e T m ek e e e i

11 ms/div

FIGURE 2-6: MIC4802 Stand-by to ON Transition.
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" EN - 5V/div, 20 MHz BW -

Mwu.ﬂnwg.ﬂ.wﬂ*v.,w.. 'ﬁﬁw—h\"”%aﬂ*ﬂ?ﬁmu ARt ':..'ﬁ.a.\:':r'ﬁ*: T TR aT B J:rr?..wwhw

D1 - 2V/d|v 20 I\/IHz BW

D - SOOmA/dNZOMHzBW """ """ |
s _ 1 _ ; . : -

...... L e memWammyMWmm

Time =1 ms/div

FIGURE 2-7: MIC4802 ON to Stand-by Transition.
2.2.3 D1 - LED Cathode (J6)

The D1 pins are the linear inputs for the LED. The anode of the LED is connected to
V)N potential and the LED cathode is connected to the D1 pins. All the D1 pins must be
connected together. The D1 voltage at dropout is the minimum voltage required by the
linear driver in order for the LED to be fully biased.

224 Output Noise and Ripple Measurements

To properly measure voltage ripple on either the input or output of any regulator, a
proper ring-in tip measurement is required. Standard oscilloscope probes come with a
grounding clip, or a long wire with an alligator clip. Unfortunately, for high-frequency
measurements, this ground clip can pick up high frequency noise and erroneously
inject it into the measured output ripple.

2.2.5 Board Layout Considerations

It is recommended that a copper plane is placed immediately under the MIC4802 and
it must be connected to the GND copper plane using a via under the device. As the
MIC4802 has an exposed pad, the copper plane will help conduct the heat away from
the device and improve thermal performance. Moreover, doing this will also help shield
the device and improve output ripple performance.

© 2018 Microchip Technology Inc. DS-50002780A-page 15
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Appendix A. Schematic and L ayouts

A.1 INTRODUCTION

This appendix contains the following schematics and layouts for the MIC4802
Evaluation Board:

* Board — Schematic

» Board — Top Silk Layer

» Board — Top Copper and Silk Layer

» Board — Top Copper Layer

» Board — Bottom Copper Layer

» Board — Bottom Copper and Silk Layer

* Board — Bottom Silk Layer

© 2018 Microchip Technology Inc. DS-50002780A-page 17
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Schematic and Layouts

A.3 BOARD - TOP SILK LAYER

MIC4802YME LED Driver
Evaluation Board

v, VIN UBAT
RoHS 1o @ It @
ﬁ R3.. R1

wpil@l@ « f["lcz LEDID
@ gl
RSET @
€ I8 D1

oo (@) @\ @eNu

o MICROCHIP
&7 ApMoog42
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A.4 BOARD - TOP COPPER AND SILK LAYER
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A5 BOARD - TOP COPPER LAYER
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A.6 BOARD-BOTTOM COPPER LAYER

04-10835-R1
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A.7 BOARD-BOTTOM COPPER AND SILK LAYER

04-10835-RI1
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A.8 BOARD-BOTTOM SILK LAYER
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Appendix B. Bill of Materials (BOM)

TABLE B-1: BILL OF MATERIALS (BOM)
Qty. | Reference Description Manufacturer Part Number

2 C1,C2 CAP CER 2.2 uF 16V 10% X7R SMD | Murata Electronics® | GRM21BR71C225KA12L
0805

6 J1,J2,J3, |CON TP PIN Tin TH Harwin Plc. H2121-01

J4, J5, J6

1 JP1 CON HDR-2.54 Male 1x2 Tin 6.10MH | Molex Inc.® 0022284020
TH VERT

1 LED1 DIO LED WHITE 3V 350 mA 7000K Seoul SZ5-M2-W0-00-W3W5-B4C-G
SMD L3.5W3.5H2.15 Semiconductor Co.,

Ltd.

1 PCB MIC4802 Evaluation Board — Printed | Microchip 04-10835-R2
Circuit Board Technology Inc.

1 R1 RES TKF OR 1/10W SMD 0603 Panasonic® - ECG | ERJ-3GSYOR00V

1 R2 RES TKF 100k 1% 1/10W SMD 0603 | Panasonic — ECG | ERJ-3EKF1003V

1 R3 RES TKF 10k 1% 1/10W SMD 0603 Panasonic— ECG | ERJ-3EKF1002V

1 R4 RES TKF 8.2k 1% 1/10W SMD 0603 | Panasonic— ECG |ERJ-3EKF8201V

1 U1 MCHP ANALOG LED DRIVER Microchip MIC4802YME
800 mA PWM MIC4802YME SOIC-8 | Technology Inc.

Note: The components listed in this Bill of Materials are representative of the PCB assembly. The

released BOM used in manufacturing uses all RoHS-compliant components.

TABLE B-2: BILL OF MATERIAL (BOM) — MECHANICAL PARTS
Qty. | Reference Description Manufacturer Part Number
1 LABEL1 LABEL, ASSY W/REV LEVEL (SMALL |— —
MODULES) PER MTS-0002

4 PAD1, MECH HW RUBBER PAD 3M SJ61ANM
PAD2, CYLINDRICAL D7.9 H5.3 BLACK
PAD3,
PAD4

Note: The components listed in this Bill of Materials are representative of the PCB assembly. The

released BOM used in manufacturing uses all RoHS-compliant components.

© 2018 Microchip Technology Inc.
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