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Preface

INTRODUCTION
This chapter contains general information that will be useful to know before using the 
MCP1630 Boost Mode LED Driver Demo Board. Items discussed in this chapter 
include:
• Document Layout
• Conventions Used in this Guide
• Recommended Reading
• The Microchip Web Site
• Customer Support
• Document Revision History

DOCUMENT LAYOUT
This document describes how to use the MCP1630 Boost Mode LED Driver Demo 
Board as a development tool to evaluate the MCP1630 and other Microchip 
components.. The manual layout is as follows:
• Chapter 1. “Product Overview” – Important information about the MCP1630 

Boost Mode LED Driver Demo Board.
• Chapter 2. “Installation and Operation” – Includes instructions on how to get 

started with this user’s guide and a description of the user’s guide.
• Appendix A. “Schematic and Layouts” – Shows the schematic and layout 

diagrams for the MCP1630 Boost Mode LED Driver Demo Board.
• Appendix B. “Bill Of Materials (BOM)” – Lists the parts used to build the 

MCP1630 Boost Mode LED Driver Demo Board.
• Appendix C. “Firmware Flowchart” - Provides a flow chart of the firmware for 

the MCP1630 Boost Mode LED Driver Demo Board

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 web site 
(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 
“DSXXXXXA”, where “XXXXX” 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 on-line help. 
Select the Help menu, and then Topics to open a list of available on-line help files.
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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 
dialog

“Save project before build”

Underlined, italic text with 
right angle bracket

A menu path File>Save

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 #define START

Filenames autoexec.bat
File paths c:\mcc18\h

Keywords _asm, _endasm, static

Command-line options -Opa+, -Opa-
Bit values 0, 1

Constants 0xFF, ‘A’

Italic Courier New A variable argument file.o, where file can be 
any valid filename

Square brackets [ ] Optional arguments mcc18 [options] file 
[options]

Curly brackets and pipe 
character: { | }

Choice of mutually exclusive 
arguments; an OR selection

errorlevel {0|1}

Ellipses... Replaces repeated text var_name [, 
var_name...]

Represents code supplied by 
user

void main (void)
{ ...
}
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RECOMMENDED READING
This user's guide describes how to use MCP1630 Boost Mode LED Driver Demo 
Board. The following Microchip documents are available and recommended as 
supplemental reference resources.
MCP1630/MCP1630V Data Sheet, "High-Speed, Microcontroller-Adaptable, Pulse 
Width Modulator" (DS21896)
This data sheet provides detailed information regarding the MCP1630 family.
PIC12F683 Data Sheet, (DS41211)
This data sheet provides detailed information regarding the PIC12F683 product.
MCP1702 Data Sheet, "250 mA Low Quiescent Current LDO Regulator" 
(DS22008)
This data sheet provides detailed information regarding the MCP1702 product.

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:
• 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

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 
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
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DOCUMENT REVISION HISTORY

Revision B (June 2007)
• Changed MCP1630 device to MCP1630V throughout document
• Added additional verbiage in Section 1.1 Introduction
• Updated Figure 1-1
• Updated schematic to show MPC1630V device
• Changed MCP1630 device part number in BOM to MCP1630V device

Revision A (May 2007)
• Initial Release of this Document.
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Chapter 1.  Product Overview

1.1 INTRODUCTION
The MCP1630 Boost Mode LED Driver Demo Board is a step-up, switch-mode, dc-dc 
converter used for power LED applications. The demo board provides a 350 mA or 
700 mA constant current source with a jumper selection. Other output currents can be 
obtained with minor modifications to the board.
The MCP1630 Boost Mode LED Driver Demo Board utilizes Microchip's MCP1630V 
high-speed pulse width modulator. The 8-pin MCP1630V device contains the analog 
components necessary for an analog switch-mode control loop including an error 
amplifier, PWM comparator, and a high current driver pin. The switching frequency and 
maximum duty cycle for the MCP1630V are determined by an external clock source.  
An 8-pin PIC12F683 microcontroller is used to provide a 500 kHz switching clock for 
the MCP1630. In addition, the PIC12F683 firmware supervises the circuit output 
voltage and can optionally dim the LEDs when a potentiometer is attached.
In this demo application, the MCP1630V device is used for Average Current mode 
control using a voltage boost circuit.  A ramp generator provides a reference signal to 
the MCP1630V comparator.  The ramp signal and error amplifier output voltage 
determine the PWM duty cycle for the voltage boost circuit.  The MCP1630V device is 
used because its error amplifier provides a higher output voltage range than the 
MCP1630 device (2.7V vs. 0.9V).

1.2 FEATURES 
The MCP1630 Boost Mode LED Driver Demo Board has the following features:
• Compact size with high output power
• High efficiency over entire operating input voltage range
• Selectable output current: 350 mA or 700 mA
• Maximum output power: 30W
• Optional software dimming control
• Factory programmed source code provided
• Switching frequency, maximum duty cycle, and MCP1630 reference voltage can 

be modified in firmware
• Additional application functions can be provided in firmware

Note: MCP1630 is used throughout this document for both the MCP1630 and 
MCP1630V devices.
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1.3 DEVICE SUMMARY
The MCP1630 Boost Mode LED Driver Demo Board uses the following primary devices 
on the board.
• A MCP1702 LDO regulator is used to supply the regulated voltage to the 

PIC12F683 and the MCP1630. The MCP1702 is capable of delivering 250 mA 
with only 650 mV (typical) of input to output voltage differential

• A MCP1630, a high-speed pulse width modulator IC, is used. When used in 
conjunction with a microcontroller, the MCP1630 will control the power system 
duty cycle to provide output current and/or voltage regulation

• A PIC12F683 microcontroller (MCU) is used to generate the MCP1630 reference 
voltage and the oscillator signal at 500 kHz

1.4 TECHNICAL SPECIFICATIONS
• Input Voltage: +9V to 16V
• Maximum Output Voltage: 50V  (limited to 40V by application software)
• Typical Output Current: 700 mA
• Maximum Output Current: 1A
• Maximum Output Power: 30W
Figure 1-1 shows a simplified block diagram of the application

FIGURE 1-1: MCP1630 Boost Mode LED Driver Demo Board Simplified Block Diagram.
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Chapter 2.  Installation and Operation

2.1 GETTING STARTED
The MCP1630 Boost Mode LED Driver Demo Board is fully assembled and tested. The 
board requires the use of an external input voltage source (+9V to 16V) and an external 
LED load (provided).

2.2 WHAT THE MCP1630 BOOST MODE LED DRIVER DEMO BOARD KIT 
INCLUDES

The MCP1630 Boost Mode LED Driver Demo Board Kit includes:
• MCP1630 Boost Mode LED Driver Demo Board (102-00152)
• A PCB containing a string of LEDs
• Analog and Interface Products Demonstration Boards CD-ROM (DS21912):

- MCP1630 Boost Mode LED Driver Demo Board User’s Guide (DS51665)

2.2.1 Additional Components Required for Operation
1. A DC Power Supply. A 2.5 mm plug with positive polarity on the center pin is 

required to connect the power supply to J1. A bench supply that can produce 
12V, 2.5A is recommended to operate the board at the full rated power. A 9V, 
750 mA power supply can be purchased through Microchip Inc., part # 
AC162039, if needed. This power supply will drive the supplied string of LEDs at 
350 mA only (5W output).

2. Oscilloscope and/or multi-meter to observe waveforms and measure electrical 
parameters (optional).
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2.3 SETUP PROCEDURES
To operate the demonstration board, you need to complete the following steps:
1. Configure the board for the desired current output level.
2. Attach a LED load to the output terminals.
3. Connect a power supply to the input.
Detailed instructions are provided below for each step.

2.3.1 Demo Board Output Current Configuration
1. Remove jumper J4 for an output current of 350 mA. Install jumper J4 for an 

output current of 700 mA.

2.3.2 Connecting the Load
A string of five LEDs mounted on a metal PCB has been provided for use with the demo 
board. (See Figure 2-1).
When driven at 350 mA, the total power delivered to the five LEDs will be approximately 
5 W. At 700 mA drive, the load power will be approximately 10W. Care must be taken 
not to operate the LEDs beyond the maximum junction temperature specified in the 
data sheet.
It is recommended that you mount the metal PCB to a heat-sink to allow continuous 
operation. A heat-sink can be constructed using a length of 1-inch square aluminum 
square tubing. The aluminum square tubing is available at most hardware stores. The 
LED PCB can be mounted to the aluminum tubing using machine screws or self-tap-
ping sheet metal screws.

1. Connect the LED PCB to the demo board output terminals (TP1 and TP2) using 
test clips (provided). The anode of the LEDs is indicated on the PCB with a '+' 
marking and should be connected to the TP1 terminal on the demo board. The 
cathode of the LEDs should be connected to the TP2 output terminal on the 
demo board. 

FIGURE 2-1: LED Load Board.

Note: Do not operate the LEDs for an extended period of time without mounting 
the PCB to a suitable heat-sink. Operation beyond the maximum junction 
temperature could cause early failure of the LEDs.

Note: Do not connect the TP2 output terminal on the demo board or the cathode 
of the LEDs to circuit ground. The TP2 terminal is connected to a current 
sensing resistor and is not at ground potential during normal operation. 
Damage to the circuit will occur if the TP2 terminal is connected to ground.

+ + + + +

Connector wire 
with 'alligator' 

clip

D1 D2 D3 D4 D5

Connect to TP2Connect to TP1
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2.3.3 Powering the MCP1630 Boost Mode LED Driver Demo Board
1. Connect a power supply to J1 to power up the MCP1630 Boost Mode LED Driver 

Demo Board. Ensure that the power supply has a 2.5 mm barrel connector with 
the center pin positive. The input voltage source should be limited to the 9V to 
+16V range. Ensure that the chosen power supply can provide enough current 
at the selected voltage to properly power the LEDs.

An external potentiometer can be connected to the MCU to provide LED dimming 
control. The 'Dimming Control' section of this document provides more information. 

2.3.4 Verifying the Application
The best way to evaluate the MCP1630 is to dig into the circuit and measure voltages 
and currents with a multi-meter and probe the board with an oscilloscope. You can use 
the following procedure to verify the LED input power:
1. To measure the output voltage (VLED), connect the multi-meter across TP1 and 

TP2.
2. The load current (ILED) passes through the LED load as well as current sense 

resistor, R14. To measure the output current, connect the multi-meter across TP2 
and TP3 to determine the voltage drop across R14.   The current through resistor 
R14 and the load is VR14 / R14.

3. The output power can be calculated as PLED = ILED * VLED.

2.4 CIRCUIT DESCRIPTION
Appendix A shows the circuit schematic for the MCP1630 Boost Mode LED Driver 
Demo Board.
The input voltage to the circuit may vary from +9 V to +16 V. The MCP1702 voltage 
regulator U1 generates a regulated 5 V output for the MCP1630 and the PIC12F683 
devices. A 12V Zener diode, D1, is used to limit the maximum input voltage to the 
MCP1702 device.
The MCP1630 PWM controller (U3) is comprised of a high-speed comparator, high 
bandwidth amplifier and set/reset flip flop, and high current driver pin. It has the 
necessary components to develop an analog switch-mode power supply control loop. 
The MCP1630 is designed to operate from an external clock source. The clock 
frequency sets the power supply switching frequency and the clock duty cycle sets the 
maximum duty cycle for the supply.
The PIC12F683 MCU (U2) operates from its own 8 MHz internal oscillator and has an 
on chip Capture/Compare/PWM (CCP) peripheral module. When operating in PWM 
mode, the CCP module can generate a pulse-width modulated signal with variable fre-
quency and duty cycles. 
The CCP output of the MCU is connected to the oscillator input of the MCP1630 device. 
For this application, the CCP module is configured to provide a 500 kHz clock source 
with 20% duty cycle. The 20% duty cycle produced by the CCP module limits the 
maximum duty cycle of the MCP1630 to 80%. Once configured, the CCP peripheral 
does not need any control by the MCU software. If desired, the CCP can be reconfig-
ured to obtain different clock frequencies up to the 2 MHz maximum specification for 
the MCP1630.

Note: The LEDs will be very bright during operation and provide a focused light 
source! Avoid looking directly into the LEDs when power is applied to the 
circuit. It is recommended that you cover the string of LEDs with a sheet of 
paper or some other opaque material during testing to avoid discomfort.
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The CCP output is also connected to a simple ramp generator that is reset at the begin-
ning of each MCP1630 clock cycle. The ramp generator is composed of transistor Q2, 
resistors R2, R3 and capacitor C6. It provides the reference signal to the MCP1630 
comparator. The MCP1630 comparator compares this ramp reference signal to the 
error amplifier output to generate a PWM signal.
A resistor voltage divider (R4, R5 and R6) and filter is used to set the reference voltage 
for the constant current control and is driven by the GP5 pin of the MCU. Jumper J4 is 
used to select two different reference voltages to drive the LED load at different current 
levels. With J4 removed, resistors R4 and R5 provide a 206 mV reference voltage. This 
setting provides 350 mA output current. With J4 installed, resistors R4, R5 and R6 
provide a 412 mV reference voltage. (700 mA output) 
R8 and C7 form an integrator circuit in the negative feedback path, providing high loop 
gain at DC. This simple compensation network is sufficient for a constant current LED 
driver. Places have been provided on the PCB for additional compensation 
components, if required.
R12 and R13 form a voltage divider that is used to monitor the output voltage of the 
boost circuit. The output of the voltage divider is connected to pin GP4 of the MCU and 
monitored with the ADC. 
L1, Q1, D2, C12, and C13 form the basic voltage boost circuit. C13 is not populated on 
the PCB. The value of C12 has been selected to keep the LED current ripple less than 
20% at the rated load conditions.

2.5 FIRMWARE DESCRIPTION
Appendix C shows the firmware flowchart. Different parts of the firmware operation are 
described below.

2.5.1 Clock Generation
At a minimum, the PIC12F683 code must initialize the CCP module in PWM mode to 
produce a clock signal for the MCP1630. The CCP is configured to produce 500 kHz 
with a 20% duty cycle. The clock duty cycle limits the maximum on time of the power 
MOSFET to 80% duty. I/O pins GP5 is driven high to enable the voltage reference for 
the MCP1630 control loop. After these tasks are completed, the MCP1630 can begin 
the current regulation function and the MCU can execute other tasks.

2.5.2 Open Circuit Detection
One potential problem that can occur with a constant current application is an open-cir-
cuit load condition. In this case, the power supply will try to raise the output voltage to 
provide the required current. A boost converter circuit can continue to raise the output 
voltage until component damage occurs. The software monitors the output voltage to 
the MCP1630 using an ADC channel and disables the power supply when a maximum 
output voltage of 40V is reached.
Once the output reference voltage reaches the allowable maximum limit, the GP2 pin 
is driven high by writing a 100% duty cycle value to the CCP control registers. This high 
signal effectively resets the MCP1630. The reference to the MCP1630 is also disabled 
by clearing pin GP5. After the over-voltage event, the software provides a delay before 
restarting the input clock to the MCP1630 PWM generator and turning on the reference 
voltage. The delay reduces stress on the power supply components.



Installation and Operation

© 2007 Microchip Technology Inc. DS51665B-page 11

2.5.3 Dimming Control
An external potentiometer can optionally be attached to the PCB to provide LED 
dimming control. When a potentiometer is present, the demonstration software will 
sample the voltage and modulate pin GP5 (MCP1630 reference) with a low-frequency 
PWM signal. The PWM signal is generated in software using Timer0 as a timing 
reference. The software PWM signal provides 63 LED brightness levels. If a 
potentiometer is not present, pin GP5 is maintained at 100% duty to provide full LED 
brightness.
If potentiometer dimming is desired, connect a 10 kohm potentiometer to the ICSP 
programming header, J3. The resistive element of the potentiometer is connected 
between pins 2 and 3 of J3 (Vdd and ground). The potentiometer wiper is connected to 
pin 5 of J3 (GP1 pin).

The demonstration software detects whether a potentiometer has been attached to the 
PCB using the weak pull-up (WPU) feature on pin GP1. At startup, the software 
enables pin GP1 as a digital input with the WPU turned on. If no potentiometer is 
present, the pin will float high due to the WPU and a logical '1' will be detected. If a 
potentiometer is connected and the wiper is turned to the minimum setting, a logical '0' 
will be detected on the I/O pin. If the potentiometer is detected, the ADC result is 
allowed to set the dimming duty cycle.

2.5.4 Modifications
The hardware and software on this demonstration board can be modified to solve a 
wide variety of application problems. A few modifications that you might desire to 
support your application are described below.
1. The reference voltage divider network comprising R4, R5, and R6 can be 

modified to provide current output levels other than 350 mA and 700 mA. The 
reference voltage supplied to the MCP1630 should be 560 mV or less to keep 
the output current from exceeding 1A.

2. Some applications are sensitive to electromagnetic interference (EMI). One way 
to reduce the impact of radiated EMI is to spread the noise across a portion of 
the frequency spectrum. This is easy to do with the PIC12F683 by writing a value 
to a tuning register that affects the frequency of the internal 8 MHz oscillator. If 
you need this feature, uncomment the first four lines of code after the MainLoop 
label in the code. This code reads a value from the free-running Timer0 and uses 
it as a pseudo-random tuning value for the oscillator.

3. The switching frequency is set to 500 kHz to keep the size of inductor L1 small. 
The clock frequency is set by the PR2 register, which is the timebase period reg-
ister for the PIC12F683 CCP module. Other switching frequencies can be used 
by writing a different value to PR2. The CCPR1L and CCP1CON registers also 
need to be modified to adjust the duty cycle of the clock signal. Refer to the 
PIC12F683 data sheet (DS41211) for more information.

4. A temperature sensor can also be used for thermal management of the LEDs. 
Microchip Technology, Inc. provides a range of analog and digital output 
temperature sensors for different application needs. The ICSP programming 
header (J3) on the PCB provides a convenient method to access 5V, ground, and 
two I/O pins. These pins could be used to interface a temperature sensor to the 
PIC12F683, if desired.

Note: Set the potentiometer to provide 0 output voltage when power is first 
applied to the demo board. This will allow the potentiometer to be properly 
detected as explained below.
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2.5.5 Programming
Header J3 is provided for in-circuit programming. The MCP1630 Boost Mode LED 
Driver Demo Board comes pre-programmed with firmware to operate the system. The 
PIC12F683 can be reprogrammed with the PICkit 2 Debug Express (Microchip P/N: 
DV164121), which is a low-cost Flash microcontroller programmer and a debugger.
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Appendix A. Schematic and Layouts

A.1 INTRODUCTION
This appendix contains the following schematics and layouts for the MCP1630 Boost 
Mode LED Driver Demo Board:
• Board – Schematic
• Board – Top Layer
• Board – Top Silk Layer
• Board – Bottom Layer
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A.2 BOARD - SCHEMATIC 

 

M

1

32



Schematic and Layouts

© 2007 Microchip Technology Inc. DS51665B-page 15

A.3 BOARD - TOP LAYER
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A.4 BOARD - TOP SILK LAYER
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A.5 BOARD - BOTTOM LAYER
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NOTES:
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Appendix B. Bill Of Materials (BOM)

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

1 C1 CAP TANT 4.7UF 16V 20% SMD 1206 Rohm TCA1C475M8R
5 C2, C3, C5, 

C10, C11
CAP CERM .10UF 50V 20% 0805 SMD AVX Corporation 08055C104MAT2A

1 C4 CAP 4700PF 50V CERM CHIP 0805 Panasonic® - ECG ECJ-2VB1H472K
1 C6 CAP 1500PF 50V CERM CHIP 0805 Panasonic - ECG ECJ-2VB1H152K
1 C7 CAP 220PF 50V CERM CHIP 0805 

SMD
Panasonic - ECG ECJ-2VC1H221J

3 C8, C9, C12 DO NOT POPULATE —  —
1 C13 CAP 4.7UF 50V CERAMIC F 1210 Panasonic - ECG ECJ-4YF1H475Z
2 C14,C15 CAP 4.7UF 25V CERAMIC X5R 1206 Panasonic - ECG ECJ-3YB1E475M
1 D1 DIODE ZENER 500MW 12V SOD123 ON Semiconductor® MMSZ5242BT1G
1 D2 DIODE SCHOTTKY 60V 1.5A SMA International Rectifier 10MQ060NTRPBF
1 J1 CONN POWER JACK 2.5MM PCB 

CIRC
CUI Inc PJ-102B

1 J3 CONN HEADER RTANG 6POS .156 
TIN

Tyco Electronics/Amp 640385-6

1 J4 CONN HEADER 2POS .100 VERT TIN Molex®/Waldom® 
Electronics Corp

 22-28-4020

1 J4 SHUNT CONN JUMPER SHORTING GOLD 
FLASH

Sullins Electronics Corp. SPC02SYAN

1 L1 DO5010H-153MLD (MLD - Full Reel 
250 MLB partial)

Coilcraft DO5010H-153MLD

1 LED Strip Cree® XLamp® XR-E LED ETG, Corp CR5UP-XRE 
1* LED Strip 1 Set of Alligator Test Clips per board. — —

* These come in sets of ten, Ea. Will  be cut in half resulting in two pieces. ( 20 pieces per set 
of ten )

1 PCB RoHS Compliant Bare PCB, MCP1630 
Boost Mode LED Driver Demo Board

 — 104-00152

1 Q1 MOSFET Transistor Polarity:N Chan-
nel  Power Dissipation:2.1W 
Drain-Source Breakdown Voltage:55V

International Rectifier IRLL024NPBF

1 Q2 TRANS NPN SW 600MA 40V SOT23 NXP Semiconductors PMBT4401 T/R
1 R1 RES 200 OHM 1/4W 5% 1206 SMD Rohm MCR18EZHJ201
1 R2 RES 470 OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ471
1 R3 RES 2.0K OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ202
2 R4, R6 RES 10K OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ103
1 R5 RES 430 OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ431
1 R8 RES 160K OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ164
Note 1: 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.
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3 R9, R10, R15 DO NOT POPULATE —  —
1 R11 RES 0.0 OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ000
1 R12 RES 8.2K OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ822
1 R13 RES 1.0K OHM 1/8W 5% 0805 SMD Rohm MCR10EZPJ102
1 R14 RESISTOR .56 OHM 1/2W 5% 2010 Panasonic - ECG ERJ-12ZQJR56U
1 TP-1 Test Point PC,multi-puporse Red Keystone Electronics® 5010
1 TP-2 Test Point PC,multi-puporse White Keystone Electronics 5012
1 TP-3 Test Point PC,multi-puporse Black Keystone Electronics 5011
1 U1 5V Regulator, SOT-23A Microchip Technology 

Inc.
MCP1702T-5002E/CB

1 U2 MCU, 8-SOIC Microchip Technology 
Inc.

PIC12F683-E/SN

1 U3 PWM Peripheral, 8-MSOP Microchip Technology 
Inc.

MCP1630V-E/MS

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

Note 1: 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.
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Appendix C. Firmware Flowchart

FIGURE C-1: Firmware Flowchart - Page 1.
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FIGURE C-2: Firmware Flowchart - Page 2.
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NOTES:
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Океан Электроники
Поставка электронных компонентов 

Компания «Океан Электроники» предлагает заключение долгосрочных отношений при 

поставках импортных электронных компонентов на взаимовыгодных условиях! 

Компания «Океан Электроники» является официальным дистрибьютором и эксклюзивным 
представителем в России одного из крупнейших производителей разъемов военного и 
аэрокосмического назначения «JONHON», а так же официальным дистрибьютором и 
эксклюзивным представителем в России производителя высокотехнологичных и надежных 
решений для передачи СВЧ сигналов «FORSTAR». 

Наши преимущества: 

- Поставка оригинальных импортных электронных компонентов напрямую с производств Америки, 
Европы и Азии, а так же с крупнейших складов мира; 
- Широкая линейка поставок активных и пассивных импортных электронных компонентов (более 
30 млн. наименований); 
- Поставка сложных, дефицитных, либо снятых с производства позиций; 
- Оперативные сроки поставки под заказ (от 5 рабочих дней); 
- Экспресс доставка в любую точку России; 
- Помощь Конструкторского Отдела и консультации квалифицированных инженеров; 
- Техническая поддержка проекта, помощь в подборе аналогов, поставка прототипов;  
- Поставка электронных компонентов под контролем ВП; 
- Система менеджмента качества сертифицирована по Международному стандарту ISO 9001; 
- При необходимости вся продукция военного и аэрокосмического назначения проходит 
испытания и сертификацию в лаборатории (по согласованию с заказчиком);
- Поставка специализированных компонентов военного и аэрокосмического уровня качества 
(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer, 
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits, 
General Dynamics  и др.); 

«JONHON» (основан в 1970 г.)

Разъемы специального, военного и аэрокосмического 
назначения: 
(Применяются в военной, авиационной, аэрокосмической, 
морской, железнодорожной, горно- и нефтедобывающей 
отраслях промышленности) 

«FORSTAR» (основан в 1998 г.) 

ВЧ соединители, коаксиальные кабели, 
кабельные сборки и микроволновые компоненты: 

(Применяются в телекоммуникациях гражданского и 
специального назначения, в средствах связи, РЛС, а так же 
военной, авиационной и аэрокосмической отраслях 
промышленности). 

Телефон:    8 (812) 309-75-97 (многоканальный) 
Факс:           8 (812) 320-03-32 
Электронная почта:    ocean@oceanchips.ru 
Web:      http://oceanchips.ru/ 
Адрес:   198099, г. Санкт-Петербург, ул. Калинина, д. 2, корп. 4, лит. А


