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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 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.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
MCP4XXX Digital Potentiometer Daughter Board. ltems 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 MCP4XXX Digital Potentiometer Daughter
Board. The manual layout is as follows:

» Chapter 1. “Product Overview” — Important information about the MCP4XXX
Digital Potentiometer Daughter Board.

+ Chapter 2. “Installation and Operation”— Includes instructions on how to get
started with the MCP4XXX Digital Potentiometer Daughter Board.

+ Appendix A. “Schematics and Layouts” — Shows the schematic and layout
diagrams for the MCP4XXX Digital Potentiometer Daughter Board.

+ Appendix B. “Bill Of Materials (BOM)” — Lists the parts used to build the
MCP4XXX Digital Potentiometer Daughter Board.

© 2006 Microchip Technology Inc. DS51621A-page 1
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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...

RECOMMENDED READING

Table 1-1 shows the device and associated data sheet literature number. These
documents can be downloaded from the Microchip web site at: www.microchip.com.

TABLE 1-1: DEVICES AND DATA SHEET LITERATURE NUMBERS

Device Literature # Device Literature #
MCP4011 DS21978 MCP41010 DS11195
MCP4012 DS21978 MCP41050 DS11195
MCP4013 DS21978 MCP41100 DS11195
MCP4014 DS21978 MCP42010 DS11195
MCP4021 DS21945 MCP42050 DS11195
MCP4022 DS21945 MCP42100 DS11195
MCP4023 DS21945 — —

MCP4024 DS21945 — —

DS51621A-page 2 © 2006 Microchip Technology Inc.
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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

» Development Systems Information Line

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.

DOCUMENT REVISION HISTORY
Revision A (July 2006)

« |nitial Release of this Document.

© 2006 Microchip Technology Inc. DS51621A-page 3
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Chapter 1. Product Overview

1.1 INTRODUCTION

This chapter provides an overview of the MCP4XXX Digital Potentiometer Daughter
Board and covers the following topics:

* What is the MCP4XXX Digital Potentiometer Daughter Board?

* What the MCP4XXX Digital Potentiometer Daughter Board kit includes

1.2 WHAT IS THE MCP4XXX DIGITAL POTENTIOMETER DAUGHTER BOARD?

The MCP4XXX Digital Potentiometer Daughter Board allows the system designer to
quickly evaluate the operation of Microchip Technology’s MCP42XXX and MCP4021
Digital Potentiometers. The MCP42XXX are dual Digital Potentiometer devices that
have the same characteristics as their single Digital Potentiometer devices
(MCP41XXX). The MCP4021 devices are non-volatile devices that have similar
characteristics as their volatile memory versions (MCP4011). The board supports two
MCP42XXX devices to allow the Resistor Networks to be “stacked” and form a
programmable windowed Digital Potentiometer and an MCP4021 device, which can be
replaced with an MCP4011 device. The board has one MCP42010 device (10 kQ),
which can be the rheostats at the ends, and one MCP42010 device (10 kQ) which is
the potentiometer in the middle and a separate standalone potentiometer.

The board also has an MCP4021-103 (10 kQ) device for evaluation. The
characteristics of this device is similar to the other MCP402X devices. The MCP4021
footprint (SOIC) is the same as the MCP4011 device. The MCP4021 can be removed
and replaced with an MCP4011. The MCP4021 can be jumpered into the middle
potentiometer configuration to compare the characteristics of the MCP42XXX device
to the MCP4011/MCP4021 device.

The board also has a voltage doubler device (TC1240A), which can be used to show
the WiperLock™ Technology feature of the MCP4021.

The MCP4XXX Digital Potentiometer Daughter Board has been made configurable, via
jumpers. This allows you to determine the configuration that you wish to have the four
digital potentiometer of the MCP42XXX devices.

Some of the features include:
» Header to interface to PICDEM™ boards using 28-pin header, including
- PICDEM™ HPC Explorer Demo Board
- PICDEM™ FS USB Demo Board
- PICDEM™ 2 Plus Demo Board (Rev 5 or later)
- PICDEM™ LCD

+ TC1240A Voltage Doubler to generate V|yy voltage for WiperLock Technology
evaluation

» Jumpers for configuration of U1-Pot0, U2-Pot0, and U2-Pot1 terminal connections
» Jumpers for MCP4021 Pot (A, W, and B) to replace U1-Pot0 in desired circuit

« Jumpers for routing signals (SI, SO, SCK, and CS) from either a PICDEM HPC
Demo board or a PICDEM FS USB Demo Board

» Pads for easy connection to the Digital Potentiometer signals, including the
Resistor Network Terminals and the Serial Interface signals

© 2006 Microchip Technology Inc. DS51621A-page 5
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1.3 WHAT THE MCP4XXX DIGITAL POTENTIOMETER DAUGHTER BOARD KIT
INCLUDES

This MCP4XXX Digital Potentiometer Daughter Board Kit includes:

* MCP4XXX Digital Potentiometer Daughter Board

* Analog and Interface Products Demonstration Boards CD-ROM (DS21912)
- MCP4XXX Digital Potentiometer Daughter Board User’s Guide

DS51621A-page 6 © 2006 Microchip Technology Inc.



MCP4XXX DIGITAL POTENTIOMETER

MICROCHIP DAUGHTER BOARD USER'’S GUIDE

Chapter 2. Installation and Operation

21 INTRODUCTION

This daughter board allows evaluation of digital potentiometer devices in different
circuit configurations. The board supports the MCP42XXX devices and the
MCP4011/MCP4021 devices.

This board is intended to be “plugged into” the 28-pin header of the PICDEM™ Demo
Boards. The board may also be “jumpered” into a desired application circuit.

2.2 FEATURES
The MCP4XXX Digital Potentiometer Daughter Board has the following features:

Header to interface to PICDEM™ boards using 28-pin header, including:
- PICDEM™ HPC Explorer Demo Board

- PICDEM™ FS USB Demo Board

- PICDEM™ 2 Plus Demo Board (Rev 5 or later)

- PICDEM™ LCD

TC1240A Voltage Doubler to generate V| voltage for WiperLock™ Technology
evaluation

Jumpers for configuration of U1-Pot0, U2-Pot0, and U2-Pot1 terminal connections
Jumpers for MCP4021 Pot (A, W, and B) to replace U1-Pot0 in desired circuit

Jumpers for routing signals (SI, SO, SCK, and CS) from either a PICDEM HPC
Demo board or a PICDEM FS USB Demo Board

Pads for easy connection to the Digital Potentiometer signals, including the
Resistor Network Terminals and the Serial Interface signals

Connection terminals may be either through-hole or surface-mount

© 2006 Microchip Technology Inc. DS51621A-page 7
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2.3 GETTING STARTED

The MCP4XXX Digital Potentiometer Daughter Board is a board that allows the Digital
Potentiometer circuit to be configured in many forms for evaluation of the device. The
Resistor Network Circuit is shown in Figure 2-1 and shows the possible configurations
that the demo board supports.

The passive components use the surface-mount 805 package layout. Figure 2-2 shows
the board circuit.

This demo board supports the following Microchip Digital Potentiometers devices:
* MCP42XXX

+ MCP4021
+ MCP4011
NOTE
§ NOTE
U2-P1A
_ U2-P1W O
U2-P1B
O EZL
°
4
U1-POA O
§ < U1-POW . O
U1-P0OB
. O
NOTE m
U2-POA *
LUPow | O lelle Lo
U2-P0OB
O oo
NOTE
O
U1-P1A U3-A
u1-P1W : us-w :
U1-P1B us-B
Note: These footprints are provided so the customer can populate with the
desired resistor value or leave unpopulated (open).

FIGURE 2-1: MCP4XXX Digital Potentiometer Daughter Board Resistor
Network Circuit Configuration.
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FIGURE 2-2:

MCP4XXX Digital Potentiometer Daughter Board Circuit.

© 2006 Microchip Technology Inc.
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2.31 The Hardware

Figure 2-2 shows the layout of the MCP4XXX Digital Potentiometer Daughter Board.
This is a small two-layer board (2.25" x 2.517" (57.2 mm x 63.9 mm)).

There are sixteen connection points/pads that can use either through-hole or
surface-mount connector posts and two through hole connections for power/ground.
The connections to the SPI signals can be via the center taps of the JMP2 (SCK/SCL),
JMP3 (SDO), and JMP4 (SDI/SDA) jumpers.

DS51621A-page 10 © 2006 Microchip Technology Inc.
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2311

JUMPERS

Figure 2-3 through Figure 2-6 show the function of the demo board jumpers. Some of
the jumpers configure the interface connections, while other configure the resistor

network configuration.

L _

O 1

JP12JP1§

B @%

0“01 us

C3

JMP6
= OO0 R17'
U4
%“5"’ ;::a
JPGNDO
(oXe)
6 (o Xo)
O Ri3 Ri12 (o X o)
O (oXe)
o| opro fluMP (o N o
o robllesiz]O O
o -0 O
o (oXe)
JP9 Jb10 o0
U1-U2 (oY o)
o lmh OO
0o Rul Al 88
o o Ol
= C
>
3
JPAZS R3

JMP3 - SPI Clock Source

Using PICDEM
HPC Board (RC3)

Using PICDEM

FS USB Board (RB1)

C_10

CC 1

JMP2 - SPI Data Out Destination J

Using PICDEM
HPC Board (RC4)

Using PICDEM
FS USB Board (RBO)

I

[

MP4 - SPI Data In Source
Using PICDEM
HPC Board (RC5)

Using PICDEM
FS USB Board (RC7)

FIGURE 2-3:

Jumper JMP2, JMP3, and JMP4 Configurations.
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o (oXe)
o O O
o (oXe)
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>
R2 o [
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JMPG6 - CSO Source

E_i.:‘ TC1240A VOUT
(for H.V. Commands)

PICDEM Header - H3
L__ICIREYs,

JMP1 - CSO0 Destination
JMPG6 selection
connects to U3

JMP6 selection
EE connects to U1

JMP5 - CS1 Source
TC1240A VOUT
E_i-:' (for H.V. Commands)

PICDEM Header - H3
(RE2)

FIGURE 2-4:

Jumper JMP1, JMP5, and JMP6 Configurations.
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[
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o803

<JP3
OVDD JP4

JP11,JP12, & JP13 JP7 JP9:JP10 - U1 Pot0 to U2 Pots
m|[m| U3PotNOT ‘m| JMP4 SDO selection is U1 Pot0 NOT connected
m| [m| connected I connected to U2-SI pin and to U2 Pots

— to U1 Pot0 — U1-SO signal goes to U5-1
[ ' (input to 2-input OR gate)
] = W] W] U1 Pot0 connected to
o - M| W] U2Pots:
‘m| U3 Pot connected m| U7 Serial Out (SO) U1-POW — U2-POW
@ I to U1 Pot0 | connected to U2 P1-POA — U2-P1B
— U3-A — U1-POA l Serial In (SI)
1 U3-W — U1-POW = (U2 “daisy chained” to U1)
I U3-B - U1-POB M
— (typically device in U1
is removed for this
configuration)
FIGURE 2-5: Jumper JP7, JP9, JP10, JP11, JP12, and JP13 Configurations.

© 2006 Microchip Technology Inc. DS51621A-page 13



MCP4XXX Digital Potentiometer Daughter Board User’s Guide

C3
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AR

U3-U1

0000000000000
0000000000000

5
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JP3, JP5, JP6

:
1

JP1, JP2, JP4

JP6 - U2-P1W is floating JP4 - U2-POA is floating
(or pulled to VDD via R16)

JP5 - U2-P1B not connected to U2-P1W

JP3 - U2-P1A is floating

(or pulled to VDD via R2)

(or pulled to VDD via R3)

JP2 - U2-POB is floating

(or pulled to VSS via R1)

JP1 - U2-POW not connected to U2-P0OB

JP6 - U2-P1W is connected to VDD
JP5 - U2-P1B not connected to U2-P1W

@ JP4 - U2-POA is connected to VDD
JP3 - U2-P1A is connected to VDD

JP2 - U2-POB is connected to VSS
JP1 - U2-POW is connected to U2-P0OB

[ (| [=]n] [n]u]

[ ] (| [w]n] [ ]n]

FIGURE 2-6: Jumper JP1, JP2, JP3, JP4, JP5, and JP6 Configurations.
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2.3.1.2 PASSIVE COMPONENTS

Table 2-1 shows the optional passive components (resistors) that are by default not
populated. Use the schematic to determine which resistors and values are required for
your custom configuration.

TABLE 2-1: OPTIONAL PASSIVE COMPONENTS

Device Comment
R2, R3, R, R7, R9, R10, Pull-up resistor
R13, R15, R16
R1, R4, R11, R12, R14 Pull-down resistor
R20, R21 In-line resistor. Connected between the U1 wiper outputs and

the PICDEM 28-pin header (H3) A/D pins. This is default open
due to the PICDEM Demo Boards may have circuitry on these
pins which would effect the wiper operation. If these are
installed (typically with a 0Q resistor), ensure that the PICDEM
board has been appropriately modified so that the wiper signal
is not effected.

© 2006 Microchip Technology Inc. DS51621A-page 15
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2.4 MCP4XXX DIGITAL POTENTIOMETER DAUGHTER BOARD DESCRIPTION

The MCP4XXX Digital Potentiometer Daughter Board PCB is designed to be flexible in
the type of device evaluation that can be implemented.

The following sections describe each element of this evaluation board in further detail.

241 Power and Ground

The MCP4XXX Digital Potentiometer Daughter Board receives its power over the J3

header connector. If the board is to be jumpered into an existing application, then the
board can have connection posts installed for the power (Vpp) and ground (Vgg), which
are located below device U2. The layout allows through-hole connection posts.

2.4.2 Connection Pads

The MCP4XXX Digital Potentiometer Daughter Board has pads for all the resistor net-
work signal. These are:

U1-POA Socket U1 Potentiometer 0
U1-POW
U1-P0OB
U1-PO1A Socket U1 Potentiometer 1
U1-P1W
U1-P1B

U2-POA Socket U2 Potentiometer 0
U2-POW
U2-POB
U2-PO1A Socket U2 Potentiometer 1
u2-P1w
U2-P1B
U3-1A Socket U3 Device only contains single
U3-Ww Potentiometer

U3-B
There are three pads for control signals that are also available:
+ U1-CS0/U3-CS

+ U2-CS1

» U3-UD

24.3 Passive Components (R1, R2, R3, R4, R5, R6, R7, R8, R9, R10,
R11, R12, R13, R14, R15 and R16)

The footprints for these components are present to allow flexibility in the use of fixed
resistors for the windowing of the U1-Pot0 (or U3-Pot) to better match your system
requirements.

Resistors Jumpers . . .
Used Required Device Configuration Comments
R1 & R3 — U2-Pot0 is windowed
R2 & R16 — U2-Pot1 is windowed
R1 & R2 JP1, JP5, JP9, | U1-Pot0 is windowed
& JP10
R1 & R16 — U2-Rheo0 Trims R1
U2-Rheo1 Trims R16
U1-Pot0 is windowed

DS51621A-page 16 © 2006 Microchip Technology Inc.
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25 DEMO WITH PICDEM DEMO BOARD
There is one demo for this daughter board. The demo has an assembly versions for the
PICDEM HPC Explorer Demo Board and the PICDEM FS USB Demo Board.
The following hardware is required for this demo:
» PC with MPLAB-IDE installed
+ ICD2
+ PICDEM HPC Explorer Demo Board (and power supply)
* 4 Channel oscilloscope

Note: An oscilloscope with fewer channels can be used, but this will reduce the
information that can be displayed.

Figure 2-7 shows the Resistor Network circuit configuration for the demo. To create this
circuit, the Jumper configuration and oscilloscope connection points for the demo are
shown in Figure 2-8.

The output waveform is shown in Figure 2-10. For this waveform, the U1-Pot0 is win-
dowed by forcing U2-Pot0 and U2-Pot1 to mid-scale. The Wiper (U1-POW) is loaded
with values to create a Triangle waveform. U1-Pot1 is connected to Power and Ground,
and the Wiper (U1-P1W) is loaded with values to create an inverse Triangle waveform.

U2-P1A
§ . U2-P1w O
U2-P1B
Va O—T
Channel 3
U1-POA O
U1-POW
§ < (O Veow
U1-POB Channel 1
U2-POA
2-POW T
§ 2P g (O Ve
U2-POB Channel 2 U1-P1A
§ U1-P1W v
«—)Vpw
|:ﬁ U1-P1B Channel 4
FIGURE 2-7: Demo Resistor Network Circuit Configuration.
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FIGURE 2-8: Demo Jumper Configuration for use with PICDEM HPC Explorer Demo Board.
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FIGURE 2-9: Demo Jumper Configuration for use with PICDEM FS USB Demo Board.
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FIGURE 2-10: Screen Capture of POW and P1W Output Waveforms.
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2.51

Using the PICDEM HPC Explorer Demo Board

Note:

For information on how to use MPLAB-IDE, ICD 2, or any other aspect of

the PICmicro Development tool platform, please refer to the appropriate

documentation.

Table 2-2 shows the sequence of steps to demonstrate the MCP4XXXDM-DB board
(as shipped) with the PICDEM HPC Explorer Demo Board.

TABLE 2-2:

DEMO STEPS FOR THE PICDEM HPC EXPLORER DEMO BOARD

Step

Action

Result

1

Connect ICD 2 to the PC and to the
PICDEM HPC Explorer Demo Board

Power up and program the PICDEM
HPC Explorer Demo Board with the
file “00106 - HPC.hex”

Disconnect the ICD 2 from the
PICDEM HPC Explorer Demo Board

PICDEM HPC Explorer Demo Board
program should now be operating

Configure the MCP4XXXDM-DB to
the jumper settings shown in
Figure 2-8.

Insert the MCP4XXXDM-DB board
into the PICDEM HPC Explorer Demo
Board J3 header. Ensure proper
orientation of Daughter Board to J3
Header.

Note: You may be required to
solder a 28-pin Female
header into the J3 header

socket.

Connect U1-P1A to the Vpp connec-
tion post and U1-P1B to the Vgg
connection post.

Turn on oscilloscope and configure as
follows:
» Channel 1 to 4 @ 1V/Division

* Channel 1 to 4 have same
ground reference point

¢ Time-base = 200 ms/Division

Connect the oscilloscope probes as
follows:

* Channel 1 to the U1-POW Pad

* Channel 2 to the U1-P1A Pad

* Channel 3 to the U1-P1B Pad

* Channel 4 to the U1-P1W Pad

Output waveform should look similar
to Figure 2-10.
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