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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.
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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
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intellectual property rights.
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Object of Declaration:

EU Declaration of Conformity

This declaration of conformity is issued by the manufacturer.

The development/evaluation tool is designed to be used for research and development in a laboratory
environment. This development/evaluation tool is not a Finished Appliance, nor is it intended for
incorporation into Finished Appliances that are made commercially available as single functional units to
end users under EU EMC Directive 2004/108/EC and as supported by the European Commission’s Guide
for the EMC Directive 2004/108/EC (8" February 2010).

This development/evaluation tool complies with EU RoHS2 Directive 2011/65/EU.

For information regarding the exclusive, limited warranties applicable to Microchip products, please see
Microchip’s standard terms and conditions of sale, which are printed on our sales documentation and
available at www.microchip.com.

Signed for and on behalf of Microchip Technology Inc. at Chandler, Arizona, USA

JQ&J_&/IM ...lé'&]-“%"vz_ 013
Derek Carlson Date

VP Development Tools
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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
“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 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
Explorer 16 Development Board. Items discussed in this chapter include:

* Document Layout

» Conventions Used in this Guide

» Warranty Registration

* Recommended Reading

e The Microchip Web Site

« Product Change Notification Service

e Customer Support

« Document Revision History

DOCUMENT LAYOUT

This document describes how to use the Explorer 16 Development Board as a
development tool to emulate and debug firmware on a target board. The manual layout
is as follows:

e Chapter 1. “Introducing the Explorer 16 Development Board” provides a brief
overview of the Explorer 16 Development Board, its features and its uses.

* Chapter 2. “Explorer 16 Development Hardware” provides a more detailed
description of the Explorer 16 board’s hardware features.

« Appendix A. “Explorer 16 Development Board Schematics” provides a block
diagram and detailed schematics of the Explorer 16 board.

© 2005-2014 Microchip Technology Inc. DS50001589B-page 7
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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
Atab Click the Power tab
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 - Qpa+, -Opa-
Bit values 0, 1
Constants (in source code) OxFF, ‘A
Italic Courier New A variable argument file.o,wherefil ecanbe
any valid filename
Square brackets [ ] Optional arguments nccl8 [options] file
[ opti ons]
Curly brackets and pipe Choice of mutually exclusive |errorlevel {0]1}
character: {| } arguments; an OR selection
Ellipses... Replaces repeated text var_nane [,

var_nane. . .]

Represents code supplied by [void mai n (void)
user {

}

WARRANTY REGISTRATION

Please complete the enclosed Warranty Registration Card and mail it promptly.
Sending in the Warranty Registration Card entitles users to receive new product
updates. Interim software releases are available at the Microchip web site.

DS50001589B-page 8 © 2005-2014 Microchip Technology Inc.
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RECOMMENDED READING

This user’s guide describes how to use the Explorer 16 Development Board. Other
useful documents are listed below. The following Microchip documents are available
and recommended as supplemental reference resources.

Explorer 16 Development Board Product Page

For the latest information for the Explorer 16 Development board, please visit:
www.microchip.com/explorerl6

PIC24FJ128GA010 Family Data Sheet (DS39747)

Consult this document for detailed information on the PIC24F general purpose, 16-bit
devices. Reference information found in this data sheet includes:

» Device memory map

 Device pinout and packaging details

« Device electrical specifications

« List of peripherals included on the device

dsPIC33FIXXXGPX06A/X08A/X10A Family Data Sheet (DS70593)

Consult this document for detailed information on the
dsPIC33FJIXXXGPX06A/X08A/X10A Digital Signal Controllers. Reference information
found in this data sheet includes:

« Device memory map

« Device pinout and packaging details

« Device electrical specifications

« List of peripherals included on the device

16-Bit MCU and DSC Programmer’s Reference Manual (DS70157)

This manual is a software developer’s reference for all of Microchip’s 16-bit devices. It
describes the instruction set in detail and also provides general information to assist in
developing software.

Additional 16-Bit Families

Information about other 16-bit families can be found at:
www.microchip.com/16bit

MPLAB® XC16 C Compiler User’s Guide (DS50002071)

Consult this document for detailed information on Microchip’s MPLAB XC16
C Compiler for 16-bit devices to develop an application. Please visit
www.microchip.com/compilers for more information.

MPLAB® X IDE User’s Guide (DS52027)

This document details the use of the MPLAB X Integrated Development Environment
(IDE). It also contains tutorials on how to create a new project, build, program and
debug. Please visit www.microchip.com/mplabx for more information.

© 2005-2014 Microchip Technology Inc. DS50001589B-page 9
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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.
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

PRODUCT CHANGE NOTIFICATION SERVICE

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

To register, access the Microchip web site 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

« 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 (November 2005)
This is the initial release of this Document.

Revision B (January 2014)

Added updated information regarding the current versions of MPLAB XC16
C Compiler and MPLAB X IDE.

Minor grammatical edits throughout the text.
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Chapter 1. Introducing the Explorer 16 Development Board

1.1 INTRODUCTION

The Explorer 16 Development Board provides a low-cost, modular development
system for Microchip’s 16-bit and 32-bit microcontroller families.

As provided, the development board works as a demo board right from the box and also
has the ability to extend its functionality through modular expansion interfaces. The
Explorer 16 Development Board supports the MPLAB® programmer and debugger for
full emulation and debug capabilities, and also allows 3V controllers to interface with
5V peripheral devices.

1.2 HIGHLIGHTS

This chapter covers the following topics:

* What's in the Kit

» Explorer 16 Development Board Functionality and Features
 Using the Explorer 16 Out of the Box

» Explorer 16 Development Board Demonstration Programs
» Reference Documents

1.3 WHAT'S IN THE KIT

The Explorer 16 Development Board Kit contains the following:

» The Explorer 16 Development Board
» Depending on the specific kit, one or several Processor Plug-In Module(s) (PIM)
* An RS-232 cable
 Please visit www.microchip.com/explorer16 to download the following:
- This User’s Guide
- Schematics for the PIM modules
- Example programs for use with the PIC® MCU and dsPIC® DSC devices.

Note: The Explorer 16 Development Board has been designed to allow function
from a permanently mounted PIC24FJ128GA010 device at position, U1.
Units are shipped with U1 unpopulated and a PIM mounted on the U1A
headers instead. When using the PIM, it is critical to verify that switch, S2,
always remains in the “PIM” position.

See Section 2.2.1 “Processor Support” for more information.

© 2005-2014 Microchip Technology Inc. DS50001589B-page 11
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1.4 EXPLORER 16 DEVELOPMENT BOARD FUNCTIONALITY AND FEATURES

A layout of the Explorer 16 Development Board is shown in Figure 1-1. The board
includes these key features, as indicated in the diagram:

1. 100-pin PIM riser, compatible with the PIM versions of selected Microchip
PIC MCU and dsPIC DSC devices

2. Direct 9 VDC power input that provides +3.3V and +5V (regulated) to the entire
board

3. Power indicator LED

4. RS-232 serial port and associated hardware

5. On-board analog thermal sensor

6. [No longer supported] USB connectivity for communications and device
programming/debugging

7. Standard, 6-wire In-Circuit Debugger (ICD) connector for connections to an
MPLAB ICD programmer/debugger module

8. Hardware selection of PIM or soldered on-board microcontroller

9. 2-line by 16-character LCD

10. Provisioning on PCB for add on graphic LCD

11. Push button switches for device Reset and user-defined inputs

12. Potentiometer for analog input

13. Eight indicator LEDs

14. 74HCT4053 multiplexers for selectable crossover configuration on serial
communication lines

15. Independent crystals for precision microcontroller clocking (8 MHz) and RTCC
operation (32.768 kHz)

16. Serial EEPROM

17. Prototype area for developing custom applications

18. Socket and edge connector for PICtail™ Plus card compatibility
19. Six-pin interface for the PICkit™ Programmer

20. JTAG connector pad for optional boundary scan functionality

For additional details on these features, refer to Chapter 2. “Explorer 16 Development
Hardware”.

DS50001589B-page 12 © 2005-2014 Microchip Technology Inc.
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FIGURE 1-1:

EXPLORER 16 DEVELOPMENT BOARD LAYOUT

L A

”

fj?

ocoooocon
Pty -1

b Lo 1

i
o i

(o L

=z of ﬂﬁ

wis W

C\O\ 00 OOOOO O C CO p
S v -j:
}mllln( ﬁ

mﬁu i mﬁ

< 60006 oo/cmééoboo\oo b?:o

gs
o

P s

© 2005-2014 Microchip Technology Inc.

DS50001589B-page 13



Explorer 16 Development Board

1.5 USING THE EXPLORER 16 OUT OF THE BOX

Although intended as a development platform, the Explorer 16 Development Board
may also be used directly from the box as a demonstration board for PIC MCU and
dsPIC DSC devices. The programs are preprogrammed into the sample device PIMs.

To get started with the board:

1. For Explorer 16 boards without a permanently mounted PIC24FJ device: Verify
that a PIM is correctly installed onto the board. For all PIMs, be certain to align
the PIM so the notched corner marking is oriented in the upper left corner.

2. For Explorer 16 boards without a permanently mounted PIC24FJ device: Verify
that switch S2 is set in the “PIM” position.

For Explorer 16 boards with a permanently mounted PIC24FJ device: verify that
switch, S2, is set in the “PIC” device position.

3. Verify that the jumper on JP2 is installed (to enable the LEDS).

4. Apply power to the board (9 VDC) at power input, J2. For information on accept-
able power sources, see Appendix A. “Explorer 16 Development Board
Schematics”.

FIGURE 1-2: EXPLORER 16 PIM MODULE, SHOWING NOTCHED CORNER
MARKING

@ R\ MicrocHiP i

MicrocHIP

PIC24FJ128GA010

1.6 EXPLORER 16 DEVELOPMENT BOARD DEMONSTRATION PROGRAMS

Example code and MPLAB projects are available for download from
www.microchip.com/explorerl6

Refer to the Readme file distributed with the demo code package for details regarding
demonstration code operation.

1.7 REFERENCE DOCUMENTS

In addition to the documents listed in the “Recommended Reading” section, these
documents are also available from Microchip to support the use of the Explorer 16
Development Board:

» PIC18F2455/2550/4455/4550 Data Sheet (DS39632)

» TC1047/TC1047A Data Sheet (DS21498)

« 25AA256/25L.C256 Data Sheet (DS21822)

You can obtain these reference documents by downloading them from the Microchip
web site (www.microchip.com).

DS50001589B-page 14
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Chapter 2. Explorer 16 Development Hardware

2.1 INTRODUCTION

This chapter provides a more detailed description of the hardware features of the
Explorer 16 Development Board.

2.2 HARDWARE FEATURES

The key features of the Explorer 16 Development board are listed below. They are
presented in the order given in Section 1.4 “Explorer 16 Development Board
Functionality and Features”, Figure 1-1.

Note: Pin names in this document apply to the PIC24FJ128GA010 device. When using
any other device, obtain pin mapping from the PIM Information Sheet for that
device.

221 Processor Support

The Explorer 16 board has been designed to accommodate both permanently mounted
(i.e., soldered on) and detachable PIM processors. Slider switch, S2, allows the user
to choose which processor to use. This makes it possible for the Explorer 16 board to
support most 3V, pin compatible PIC® MCUs and dsPIC® DSCs with appropriate PIMs.

PIMs are visually indexed for proper installation. The PIM is always installed with the
notched corner mark on the corner of the PIM board oriented to the upper left corner.

As shipped, the board does not have a permanently mounted microcontroller in U1. In
order for the board to work, therefore, S2 must always be left in the “PIM” position.

2.2.2 Power Supply

There are two ways to supply power to the Explorer 16 board:

* An unregulated DC supply of 9V to 15V (preferably 9V) supplied to J12.
For default functionality, a power supply with a current capability of 250 mA is
sufficient. Since the board can serve as a modular development platform that can
connect to multiple expansion boards, voltage regulators (Q1 and Q2) with a
maximum current capability of 800 mA are used. This may require a larger power
supply of up to 1.6A. Because the regulators do not have heat sinks, long-term
operation at such loads is hot recommended.

Note: The Explorer 16 kit does not include a power supply. If an external supply
is needed, use Microchip part number: AC002014.

« An external, regulated DC power supply that provides both +5V and +3.3V can be
connected to the terminals provided (at the bottom left side of the board, near S3).

One green LED (D1) is provided to show when the Explorer 16 board is powered up.
The power-on LED indicates the presence of +3.3V.

© 2005-2014 Microchip Technology Inc. DS50001589B-page 15
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2.2.3 RS-232 Serial Port

An RS-232 level shifter (U3) has been provided with all necessary hardware to support
RS-232 connection with hardware flow control through the DB9 connector. The port is
configured as a DCE device and can be connected to a PC using a straight-through
cable.

The RX and TX pins are connected to the RX and TX lines of U3. The PIC and dsPIC
device RTS and CTS pins are tied to the RX2 (DIN2) and TX2 (DOUT2) lines of the
MAX3232 for hardware flow control.

2.2.4 Temperature Sensor

An analog output thermal sensor (Microchip TC1074A, U4) is connected to one of the
controller’s A/D channels.

2.2.5 ICD Connector

An MPLAB programmer or debugger can be connected by way of the modular connec-
tor (JP1) for low-cost debugging. The ICD connector utilizes port pins, RB6 and RB7 of
the microcontroller, for in-circuit debugging.

Jumper, J7, decides the terminus of the ICD connector. If the jumper is set to the
“PI1C24” side, JP1 communicates directly with PGCx/PGDx or EMUCX/EMUDX of the
PIM or on-board device (determined by S2). If the jumper is set to the “F4450” side,
JP1 communicates with the on-board PIC18LF4550 USB device.

2.2.6 LCD

The Explorer 16 board includes an alphanumeric LCD display with two lines of 16 char-
acters each. The display is driven with three control lines and eight data lines. The LCD
can be driven by the PMP module, if supported, or the I/O port.

An alternate configuration option allows the use of different I/O pins. To do this, the user
must cut the trace jumpers at R60/62/64/66 and create solder bridges from the pads
for R61/63/65/67 (see Figure 2-1).

FIGURE 2-1: MODIFICATIONS TO R60-R67 FOR LCD CONFIGURATION
(SCALE ENHANCED FOR VISIBILITY)

i g S
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2.2.7 Graphic LCD

The Explorer 16 also has a footprint and layout support for the Optrex 128 x 64 dot-matrix
graphic LCD (part number: F-51320GNB-LW-AB) and associated circuitry. This is the
same display used in Microchip’s MPLAB PM3 programmer.

R65
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2.2.8 Switches

Five push button switches provide the following functions:

» S1: Active-low MCLR switch to hard reset the processor

» S3: Active-low switch

» S4: Active-low switch

» S5: Active-low switch

» S6: Active-low switch

Switch, S1, has a debounce capacitor, whereas S3 through S6 do not; this allows the

user to investigate debounce techniques. When Idle, the switches are pulled high
(+3.3V); when pressed, they are grounded.

2.2.9 Analog Input (Potentiometer)

A 10 kQ potentiometer is connected through a series resistor to ANS. It can be adjusted
from VDD to GND to provide an analog input to one of the controller’s A/D channels.

2.2.10 LEDs

Eight LEDs (D3 through D10) are available. Set the pins output high to light the LEDs.
These LEDs may be disabled by removing jumper, JP2.

2.2.11 Oscillator Options

The installed microcontroller has two separate oscillator circuits connected.The main
oscillator uses an 8 MHz crystal (Y3) and functions as the controller’s primary oscillator.
A second circuit, using a 32.768 kHz (watch type) crystal (Y2), functions as the Timerl
oscillator and serves as the source for the RTCC and secondary oscillator.

2.2.12 Serial EEPROM

A 25L.C256 256K (32K x 8) serial EEPROM (U5) is included for nonvolatile firmware
storage,; it is also used to demonstrate SPI bus operation.

2.2.13 PICkit™ Programmer Connector

Connector, J14, provides the footprint for a 6-pin PICkit programmer interface.

2.2.14 JTAG Connector

Connector, J13, provides a standard JTAG interface, allowing users to connect to, and
program the controller, via JTAG when supported.

2.2.15 PICtail™ Plus Card Edge Modular Expansion Connectors

The Explorer 16 board has been designed with the PICtail™ Plus modular expansion
interface, allowing the board to provide basic generic functionality and still be easily
extendable to new technologies as they become available.

PICtail Plus is based on a 120-pin connection, divided into three sections of 30 pins,
30 pins and 56 pins. The two 30-pin connections have parallel functionality. For
example, Pins 1, 3, 5 and 7 have SPI1 functionality on the top 30-pin segment, with
similar SPI2 functionality on the corresponding pins in the middle 30-pin segment.

Each 30-pin section provides connections to all of the serial communications
peripherals, as well as many I/O ports, external interrupts and A/D channels. This pro-
vides enough signals to develop many different expansion interfaces, such as
Ethernet, Zigbee®, IrDA® and so on. The 30-pin PICtail Plus expansion boards can be
used in either the top or middle 30-pin sections.

© 2005-2014 Microchip Technology Inc. DS50001589B-page 17
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The Explorer 16 board provides footprints for two edge connectors for daughter cards,
one populated (J5, Samtec # MEC1-160-02-S-D-A) and one unpopulated (J6). The
board also has a matching male edge connection (J9), allowing it to be used as an
expansion card itself.

2.2.15.1 CROSSOVER CONNECTIONS FOR SPI AND UART

The PICtail Plus interface allows two Explorer 16 boards to be connected directly to
each other without any external connector. This provides 1-to-1 connection between
the microcontrollers on the two boards, an interface that works well for many types of
peripherals (I2C™, PMP, etc.). However, certain serial peripheral modules, such as
SPIs and UARTS, require cross-wire connections; that is, the TX (or SDO) pin of one
controller must be connected to the RX (or SDI) of the other and vice versa.

The Explorer 16 board uses two 74HCT4053 analog multiplexers to simplify the con-
nections between itself and any daughter boards. U6 and U7 provide active control of
the cross-wire capability on SPI1 and UART1, with a hardware flow control signal
provided by three 1/O pins.

The multiplexers are controlled by the state of pins, RB12, RB13 and RB14. When a
control pin is high (the default state), the corresponding SPI1 or UART1 pin pairs are
connected to their default pins on the PICtail Plus interface. When a control pin is

asserted low, the corresponding pin pair functions are swapped. Table 2-1 details the
relationship between the control pins and the SPI1/UART1 functions on the interface.

TABLE 2-1; LOCATION OF SPI1 AND UART1 PINS ON PICtail™ PLUS
INTERFACE
UART1 Control Pins SPI1
Control . . .
: Control Pin RB14 Control Pin RB13 Control Pin RB12
Pin State
U1RX Ul1lTX U1CTS U1RTS SDI1 SDO1
1 2 4 19 20 5 7
0 4 2 20 19 7 5
Note: When connecting SPI and UART peripherals on two Explorer 16 boards,
use crossover connection on only one of the boards.
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EXPLORER 16 DEVELOPMENT BOARD
MICROCHIP USER’'S GUIDE

Appendix A. Explorer 16 Development Board Schematics

A.1 INTRODUCTION

This section provides detailed technical information on the Explorer 16
Development Board.

A.2 DEVELOPMENT BOARD BLOCK DIAGRAM

FIGURE A-1: HIGH-LEVEL BLOCK DIAGRAM OF THE EXPLORER 16 DEVELOPMENT BOARD
9-15 VDC —w] +3.3V and 16x2 LCD Display

+5V Supply

SPI* I _
ICSP*
uSB JTAG*

€= PICI8LF4550 |y

PIC24FJ128GA010 ] o ”

dsPIC33FJ256GP710A +-—> z z

ICD/ICSP ——— | or Other Compatible PIMS [¢—— POT z z

JTAG —————p»| T T

> * S S}

| LeDs | %] |®

# ¢ Switches
Temperature RS-232 SPI =
Sensor Transceiver EEPROM Modular Expansion
Connector

* Hardware support only; firmware support for SPI, JTAG and ICSP™ via USB are not available at this time.
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Explorer 16 Development Board

A.3 DEVELOPMENT BOARD SCHEMATICS

FIGURE A-2: EXPLORER 16 BOARD SCHEMATIC, SHEET 1 OF 8 (PIM SOCKET)
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Explorer 16 Development Board Schematics

FIGURE A-3: EXPLORER 16 BOARD SCHEMATIC, SHEET 2 OF 8 (BOARD MOUNTED
PIC24FJ128GA010 MCU, WHEN INSTALLED)

R11 R15
+3.3V —AAn
q NL - NL
- AN | +3.3v
RO
R16 C14 C13
o] 10 pF 1pF
<Ml —|[a — |2 — (W
24|2 318 Lo = B = 2
allafa a|ja o) a|la a
N[> |[™ NS O NS M N S
SN NE NS Diam¢iimmi
Wil fw|fo Wl a alallallallallala
o)l ||| ['3| "4 g o |||l || ||| ||
EEEEERE REEEELRELEELE
¥ MmN MmN ¥ - o L~ 9 m S MmN MmN =
¥ ¢ & 5 03 8 @ g2 e Rpaeaer
g S e | S 3 m ¥ ;& &>
33 z 8 §2238333
ZzZz Zz E g & ; § z ©
RG15 1lrets S g g z 2 vss B
2 voo retef 2 —(Re14Y —
RE5/PM D5 2 |pNPDS/RES Rre13 2 RC13
RE6/FPMP @ 4 |onPD6/RES 0c1/RDO
RE7/PMP 7 PNPD7/RE7 1C4/RD11 RD11/PMCS1

RC1 S{120K/RG1 163/RD10 22 RD10/PMCS2

RC2 7 ek /Re2 ICQ/RDB

B lrack/Res IE1/R‘I‘CD/RDE|E‘E—@

8 trsck/Re4 INT4/RA15 -EZ RA15/INT4
RGE/PMAS/SCK 2 19_IpNAS/SCK2 /CNB/RGE U INT3/RA1 458 RA14/INT3
RG7/PMA4/SDI2 PNA4/SDI2/ GN8/RGT e
RGA/PMA3/SD02 PNA3/5D02/CN10/RGE PIC24EJ128GA010 ©05C2/CLK0/RCT 5 -84 0sc2) —

PICMCLR 13 SER oset/eLki/Re1 283 0SC1
RGO/PMA2/SS2 14_lpNA2/552/CN1 1/RGS vop (82 +3.3V
Vs TDo/RAS -1 RA5/TDO
= +3.3V 18 fvpp TOI/RA4 -0 RA4/TDI
RAD/TMS RAO/TMS RAZ -2 RA3/SDA2
RE&/INT1 8 INTI /REB RAz 98 RA2/SCL2
RES/INT2 19 NT2/RES seLi/re2 L RG2/SCLA
RB5/AN5 2011 IN+ /ANS /CN7/RBS SDA1/RG3 -2 RG3/SDA1
RB4/AN4 2101 IN~- /ANA/CN6/RB4 SOK1 /INTO/RFE -2 RF6/SCKA1
RB3/AN3 C2IN+/AN3/CN5/RB3 SDIf /RF7 - RF7/SDI1
RB2/SS1/AN2 C2IN-/AN2/SS1/RB2 spot/Rre S RF&/SDO1
n
RB1/AN1 24_poe /AN1 /CN3/RBI 2 UIRX/RF2[-2 RF2/U1RX
RBO/AND 25 {pCD1/ANO/RBO 2 + ] urmx/Res 2 RF3/U1TX
5 33 E; is
S 252 ¢ oS an 3B e
288 O FTET: tergzz gttt
§25¢28833¢3 Eﬂee:sggggéﬁ
g8 rzz2z238058 §82z2z2¢838%
4 K BoA oM N Bl Qo 9 & 9 9
o ~llo alla|frM]feN A~ | = || x]fx
HHEEERIEEEE &151zIZ1212] | #E|E||&
~N a|@d ~ NN =[[=|a|a =I=|[=2]|2
glElala ] NNRENE NNEE
3 <|= x|l N~ MmN Na| =] = < |0 ||< g
dE - Q= Lii|a|m| )8 ala|z
| @ rlElx|x ol x| €
9|4 3 |[1d
ol |
&l

© 2005-2014 Microchip Technology Inc. DS50001589B-page 21



Explorer 16 Development Board

FIGURE A-4: EXPLORER 16 BOARD SCHEMATIC, SHEET 3 OF 8 (MPLAB® ICD, JTAG,
PICKkit™ PROGRAMMER AND PICtail™ Plus CONNECTORS)
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Explorer 16 Development Board Schematics

FIGURE A-5: EXPLORER 16 BOARD SCHEMATIC, SHEET 4 OF 8 (PICtail™ PLUS EDGE AND
SOCKET CONNECTORS)
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Explorer 16 Development Board

FIGURE A-6: EXPLORER 16 BOARD SCHEMATIC, SHEET 5 OF 8 (SWITCHES,
MULTIPLEXERS AND POTENTIOMETER)
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Explorer 16 Development Board Schematics

FIGURE A-7: EXPLORER 16 BOARD SCHEMATIC, SHEET 6 OF 8 (EEPROM, TEMPERATURE
SENSOR, LEDs, OSCILLATOR CIRCUITS AND POWER SUPPLY)
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Explorer 16 Development Board

FIGURE A-8: EXPLORER 16 BOARD SCHEMATIC, SHEET 7 OF 8 (USB AND
UART SUBSYSTEMS)
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Explorer 16 Development Board Schematics

FIGURE A-9: EXPLORER 16 BOARD SCHEMATIC, SHEET 8 OF 8 (LCDs AND OPTIONAL
LCD CONNECTIONS)
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