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Preface
INTRODUCTION
This chapter contains general information that will be useful to know before using the 
MCP1501 Evaluation Board. Items discussed in this chapter include:

• Document Layout
• Conventions Used in this Guide

• Recommended Reading

• The Microchip Website

• Product Change Notification Service

• Customer Support
• Document Revision History

DOCUMENT LAYOUT
This document describes how to use the MCP1501 Evaluation Board to demonstrate 
the performance of the MCP1501 device family. The manual layout is as follows:

• Chapter 1. “Product Overview” – Important information about the MCP1501 
Evaluation Board. 

• Chapter 2. “Installation and Operation” – Includes instructions on how to get 
started with the MCP1501 Evaluation Board.

• Appendix A. “Schematic and Layouts” – Shows the schematic and layout 
diagrams for the MCP1501 Evaluation Board.

• Appendix B. “Bill of Materials (BOM)” – Lists the parts used to build the 
MCP1501 Evaluation 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 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.
 2022 Microchip Technology Inc. and its subsidiaries  DS50003390A-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 
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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Preface
RECOMMENDED READING

This User’s Guide describes how to use the MCP1501 Evaluation Board. Another 
useful document is listed below. The following Microchip document is available and 
recommended as a supplemental reference resource:

MCP1501 Data Sheet – “High-Precision Buffered Voltage Reference” 
(DS20005474).

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. 
Accessible by using your favorite Internet browser, the website 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

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: 
https://www.microchip.com/support.

DOCUMENT REVISION HISTORY

Revision A (September 2022)

• Initial release of this document.
 2022 Microchip Technology Inc. and its subsidiaries  DS50003390A-page 7


http://www.microchip.com/support

http://www.microchip.com/support


MCP1501 Evaluation Board User’s Guide
NOTES:
DS50003390A-page 8   2022 Microchip Technology Inc. and its subsidiaries



MCP1501
EVALUATION BOARD
USER’S GUIDE

Chapter 1.  Product Overview
1.1 INTRODUCTION

This chapter provides an overview of the MCP1501 Evaluation Board and covers the 
following topics:

• MCP1501 Device Overview

• MCP1501 Evaluation Board Overview

• MCP1501 Evaluation Board Kit Contents

1.2 MCP1501 DEVICE OVERVIEW

The MCP1501 is a high-precision, buffered voltage reference capable of sinking and 
sourcing 20 mA of current. The voltage reference is a low-drift band gap-based 
reference. The band gap uses chopper-based amplifiers, effectively reducing the drift 
to zero. The MCP1501 band gap is based on a second-order temperature 
compensated circuit. This allows the MCP1501 to achieve high initial accuracy and low 
temperature coefficient operation across voltage and temperature. The band gap 
curvature compensation is determined during device characterization and is trimmed 
for optimal accuracy. The MCP1501 includes a chopper-based amplifier architecture 
that ensures excellent low-noise operation, further reduces temperature dependent 
offsets that would otherwise increase the temperature coefficient of the MCP1501 and 
significantly improves long-term drift performance.

The MCP1501 is offered in following packages and is specified over an extended 
temperature range from -40°C to +125°C.

• 6-Lead SOT-23 (AEC-Q100 automotive qualified)

• 8-Lead SOIC

• 8-Lead WDFN (2 mm x 2 mm)

MCP1501 voltage reference is available in 10 voltage options:

• 1.024V

• 1.250V

• 1.800V

• 2.048V

• 2.500V

• 3.000V

• 3.300V

• 4.096V

• 4.500V (6-Lead SOT-23 package only)

• 5.000V (6-Lead SOT-23 package only)
 2022 Microchip Technology Inc. and its subsidiaries  DS50003390A-page 9
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1.3 MCP1501 EVALUATION BOARD OVERVIEW

The MCP1501 Evaluation Board provides the possibility to evaluate the performance 
of all 10 voltage options of the MCP1501. It also provides the external filter circuit with 
the option to connect each voltage option exclusively and evaluate the output. It gives 
additional 8-lead WDFN and 8-lead SOIC package footprints to work with different 
package options as well. 

FIGURE 1-1: MCP1501 Evaluation Board Top View.
DS50003390A-page 10   2022 Microchip Technology Inc. and its subsidiaries



Product Overview
FIGURE 1-2: MCP1501 Evaluation Board Bottom View.

1.4 MCP1501 EVALUATION BOARD KIT CONTENTS

The MCP1501 Evaluation Board kit includes:

• MCP1501 Evaluation Board (EV13N91A)

• Jumper

• Important Information Sheet.
 2022 Microchip Technology Inc. and its subsidiaries  DS50003390A-page 11
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Chapter 2.  Installation and Operation
2.1 CONFIGURATION REQUIREMENTS

To power up and run the MCP1501 Evaluation Board, the following are required:

• MCP1501 Evaluation Board (EV13N91A)

• Jumper

• External DC power supply.

2.2 GETTING STARTED

FIGURE 2-1: MCP1501 Evaluation Board Connections.

WARNING

Avoid connecting a power supply with a voltage greater than what is recommended in 
this user’s guide. Doing so can damage the voltage reference IC, requiring them to be 
replaced.

Power
Supply

Supply
Select to 
Shutdown Pin

External
Supply for 
Shutdown Pin

MCP1501-XX
Voltage
Reference IC

Voltage
Reference
Output Filter 

Circuit 
Output

Filter Circuit

Connect to 
Filter Circuit
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1. Connect the +5.5V DC power supply at VDD (J1 Connector) on the MCP1501 
Evaluation Board, as shown in Figure 2-2.

FIGURE 2-2: Power Supply Connection.

2. Connect the jumper between VDD and SHDN (J2 Connector) to provide supply 
at MCP1501-XX shutdown pin, as shown in Figure 2-3. The J2 connector pro-
vides the opportunity to select between VDD and EXT supply for the shutdown 
pin of MCP1501-XX. Figure 2-4 shows connection to EXT supply.

FIGURE 2-3: Connect VDD to Shutdown pin.

FIGURE 2-4: Connect EXT to Shutdown pin.

3. Test points with voltage values as shown in Figure 2-5 are provided to check 
respective output voltage of MCP1501-XX by using digital multimeter.

FIGURE 2-5: Test Points.

Power
Supply

Supply
Select to 
Shutdown Pin

EXT Supply
Select to 
Shutdown Pin

Note: External supply for shutdown pin can be applied through EXT header 
provided on board.
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4. J3 Connector can be used to connect respective MCP1501-XX outputs to the 
on-board filter circuit (see Figure 2-6). For example, in Figure 2-6, the 1.024V 
output is connected to the Filter circuit. It is possible to connect any of the 12 
outputs to the filter circuit one at a time.

FIGURE 2-6: Connection to Filter Circuit.

5. Filter output can be observed using digital multimeter/oscilloscope at V_O/P, as 
shown in Figure 2-7.

FIGURE 2-7: Filter Output.

Filter

Circuit

Connect to
Filter Circuit1.024V

1.250V

1.800V

2.048V

2.500V

3.000V

3.300V

4.096V

4.500V

5.000V

VO1

VO2
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Appendix A. Schematic and Layouts
A.1 INTRODUCTION

This appendix contains the following schematics and layouts for the MCP16502 
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
 2022 Microchip Technology Inc. and its subsidiaries DS50003390A-page 17
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Schematic and Layouts
A.3 BOARD – TOP SILK LAYER

A.4 BOARD – TOP COPPER AND SILK LAYER
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A.5 BOARD – TOP COPPER LAYER

A.6 BOARD – BOTTOM COPPER LAYER
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Schematic and Layouts
A.7 BOARD – BOTTOM COPPER AND SILK LAYER

A.8 BOARD – BOTTOM SILK LAYER
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MCP1501
EVALUATION BOARD
USER’S GUIDE

Appendix B. Bill of Materials (BOM)
TABLE B-1: MCP1501 EVALUATION BOARD – BILL OF MATERIALS (BOM)

Qty. Reference Description Manufacturer Part Number

0 1.024V, 1.25V, 
1.8V, 2.048V, 2.5V, 
3V, 3.3V, 4.096V, 
4.5V, 5V, VO1, 
VO2

DO NOT POPULATE, connector, 
header-2.54, male, 1x1, gold, 
5.84MH, through-hole, vertical

Samtec, Inc. TSW-101-07-G-S

10 C1, C2, C3, C4, 
C5, C6, C7, C8, 
C9, C10

Ceramic, capacitor, 0.1 F, 16V, 
10%, X7R, surface mount, 0603

Samsung Group CL10B104KO8NNNC

0 C11, C12 DO NOT POPULATE, ceramic, 
capacitor, 0.1 F, 16V, 10%, X7R, 
surface mount, 0603

Yageo Corporation CC0603KRX7R7BB104

11 C21, C22, C23, 
C24, C25, C26, 
C27, C28, C29, 
C30, C52

Ceramic, capacitor, 2.2 F, 16V, 
10%, X5R, surface mount, 0603

TDK Corporation C1608X5R1C225K080AB

0 C31, C32, C33, 
C34, C35, C36, 
C37, C38, C39, 
C40, C41, C42

DO NOT POPULATE, ceramic 
capacitor, 1000 pF, 25V, 5%, 
C0G/NP0, surface mount, 0603

KEMET C0603C102J3GACTU

1 C51 Ceramic, capacitor, 1 F, 16V, 10%, 
X7R, surface mount, 0603

Samsung Group CL10B105KO8VPNC

0 C53 DO NOT POPULATE, ceramic, 
capacitor, 10 F, 25V, 20%, X5R, 
surface mount, 0603

TDK Corporation C1608X5R1E106M080AC

1 C54 Tantalum, capacitor, 22 F, 16V, 
10%, 2.3R, surface mount, B

Kyocera AVX TAJB226K016RNJ

1 EXT Connector, header-2.54, male, 1x1, 
gold, 5.84MH, through-hole, vertical

Samtec, Inc. TSW-101-07-L-S

1 J1 Connector, header-2.54, male, 1x2, 
gold, 5.84MH, through-hole, vertical

Multicomp Pro SPC20481

1 J2 Connector, header-2.54, male, 1x3, 
tin, 5.84MH, through-hole, vertical

Samtec, Inc. TSW-103-07-T-S

1 J3 Connector, header-2.54, male, 
2x12, gold, 5.84MH, through-hole, 
vertical

Samtec, Inc. TSW-112-07-G-D

1 LABEL Label PCBA, 6x6 mm, Datamatrix ACT Logimark AS 505462

1 PCB1 MCP1501 Evaluation Board – 
Printed Circuit Board

Microchip
Technology Inc.

04-11543-R1

10 R1, R2, R3, R4, 
R5, R6, R7, R8, 
R9, R10

Resistor, thick film, 51R, 5%, 
1/10W, surface mount, 0603

Panasonic® - ECG ERJ-3GEYJ510V

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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1 R51 Resistor, thick film, 7.15 k 1%, 
1/10W, surface mount, 0603

Panasonic - ECG ERJ-3EKF7151V

1 R52 Resistor, thick film, 13.3 k 1%, 
1/10W, surface mount, 0603

Stackpole 
Electronics

RMCF0603FT13K3

0 R53 DO NOT POPULATE, resistor, TKF, 
1 k, 5%, 1/10W, surface mount, 
0603

Panasonic ERJ-3GEYJ102V

1 R54 Resistor, thick film, 10.5R, 1%, 
1/10W, surface mount, 0603

Yageo RC0603FR-0710R5L

0 TP1, TP3 DO NOT POPULATE, connector, 
test point, loop, white, through-hole,

Keystone 
Electronics, Inc.

5012

1 TP2 Connector, test point, loop, white, 
through-hole

Keystone 
Electronics, Inc.

5012

1 U1 Microchip, Analog, VREF, 1.024V, 
MCP1501T-10E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-10E/CHY

1 U10 Microchip, Analog, VREF, 5.0V, 
MCP1501T-50E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-50E/CHY

0 U11 DO NOT POPULATE, Microchip, 
Analog, VREF, 1.200V, 
MCP1501T-12E/RW

Microchip
Technology Inc.

MCP1501T-12E/RW

0 U12 DO NOT POPULATE, Microchip, 
Analog VREF, 2.5V, 
MCP1501-25E/SN, SOIC-8

Microchip
Technology Inc.

MCP1501-25E/SN

1 U2 Microchip, Analog, VREF, 1.25V, 
MCP1501T-12E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-12E/CHY

1 U3 Microchip, Analog, VREF,1.80V, 
MCP1501T-18E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-18E/CHY

1 U4 Microchip, Analog, VREF, 2.048V, 
MCP1501T-20E/CHY

Microchip
Technology Inc.

MCP1501T-20E/CHY

1 U5 Microchip, Analog, VREF, 2.50V, 
MCP1501T-25E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-25E/CHY

1 U52 Microchip, Analog, OPAMP, 
1-Channel, 10MHz, 
MCP6021T-E/OT, SOT-23-5

Microchip
Technology Inc.

MCP6021T-E/OT

1 U6 Microchip, Analog VREF, 3V 
MCP1501T-30E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-30E/CHY

1 U7 Microchip, Analog, VREF, 3.3V, 
MCP1501T-33E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-33E/CHY

1 U8 Microchip, Analog, VREF, 4.096V, 
MCP1501T-40E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-40E/CHY

1 U9 Microchip, Analog, VREF, 4.5V, 
MCP1501T-45E/CHY, SOT-23-6

Microchip
Technology Inc.

MCP1501T-45E/CHY

1 V_O/P Connector, test point, loop, red, 
through-hole

Keystone 
Electronics, Inc.

5010

TABLE B-1: MCP1501 EVALUATION BOARD – 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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TABLE B-2: BOM – MECHANICAL PARTS

Qty. Reference Description Manufacturer Part Number

2 JP1, JP2 Mechanical, hardware, jumper, 
2.54 mm, 1x2 handle, gold

TE Connectivity AMP 881545-2

4 PAD1, PAD2, 
PAD3, PAD4

Mechanical, hardware, rubber 
pad, hemisphere, D6.4 H1.9, 
clear

3M 70070662963
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