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A compact starter kit
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microcontroller and two
mikroBUS™ sockets
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Introduction to clicker 2 Tor PIC32MX

Clicker 2 for PIC32MXis a
compact dev. kit with two
mikroBUS™ sockets for
click™ board connectivity.
You can use it to quickly
build your own gadgets
with unique functionalities
and features. It carries

the PIC32MX460F512L,

a 32-bit MIPS M4K core
PIC32 microcontroller, two
indication LEDs, two general
purpose buttons, a reset
button, an on/off switch, a
li-polymer battery connector,
a USB Mini-B connector and
two mikroBUS™ socket. A
mikroProg connector and a
2x26 pinout for interfacing
with external electronics

are also provided. The
mikroBUS™ connector
consists of two 1x8 female
headers with SPI, I12C, UART,
RST, PWM, Analog and
Interrupt lines as well as
3.3V, 5V and GND power
lines. Clicker 2 for PIC32MX
board can be powered over a
USB cable.

power supply
via USB cable
(5vVDO)

board dimensions
60.4 x 81 mm
(2.4 x 3.2 inch)

—/
weight
& 26 g (0. 057 Ibs)
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‘ Key features

@ onoFF switch
9 Pads for connecting external ON/OFF switch

€) 32768 KHz crystal oscillator 7=
LTS

9 8 MHz crystal oscillator 5
4 mikro 2 “mikro ms.

© riczamxasoFs12L 2 HEFIBUS
AN/RBO 4 ANRB4  RDO(RG12)/PWM

e 2x26 connection pads RSTIREZ ‘ RSTIRE2 RES/INT
CS/RG13 CS/RB1 RF4/RX

o mikroBUS™ sockets 1 and 2 SCKReA Soxman rEsTY
MISO/RG7 ‘ ‘ MISO/RG7 RA2/SCL

e Pushbuttons MOSIRGS o= 5 RAY/SDA

© ~Additional LEDs

@ LTC3586-1 USB power manager IC
m Power and Charge indication LEDs
(P ReSET button

@ USB mini-B connector

@ Li-Polymer battery connector

‘GND

Q, RA3-SDA
®|3.3u :

@ Programmer connector
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PIC32MX460F512L
100pin TQFP

LTCas8s

clicker 2 for PIC32MX schematic
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‘ 1. Power supply

Figure 1-1: Connecting
USB power supply

“USB
power supply

You can supply power to the board with a Mini-B USB cable
provided in the package. On-board voltage regulators provide
the appropriate voltage levels to each component on the board.
Power LED (GREEN) will indicate the presence of power supply.

Battery power supply

You can also power the board using a Li-Polymer battery, via
on-board battery connector. On-board battery charger circuit
enables you to charge the battery over USB connection. LED
diode (RED) will indicate when battery is charging. Charging
current is ~300mA and charging voltage is 4.2V DC.

Figure 1-2: Connecting
Li-Polymer battery

NOTE | click™ boards that use a 3.3V power supply can draw up to 750 mA of current, which is more current than a USB can supply
(500 mA); In those cases you would need to use the battery as the power supply, or the vsys pin on the side of the board.
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Figure 1-3: Power supply schematic
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‘ 2. PIC32ZMX460F51 2L microcontroller

The PIC32MX clicker development tool comes
with the PIC32MX460F512L microcontroller.
This 32-bit MIPS M4K Core high performance
microcontroller is rich with on-chip peripherals
and features 512KB of Flash and 32KB RAM. It
has integrated full speed USB 2.0. support.

Key microcontroller features

* 105 DMIPS/ 80MHz, 32-bit MIPS M4K Core; C’Q,ﬁﬁrfg,ﬁ:
J 512K Flash (plus 12K boot Flash);

e 32K RAM (can execute from RAM);
J 85 1/0 pins;

+  SPI,12C, A/D, UART;

J 16-bit, 32-bit Digital Timers;

e Internal Oscillator 8MHz, 32kHz;

e RTCCG etc.
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3. Programming the microcontroller

Figure 3-1:
PIC32MX460F512L

microcontroller

The microcontroller can be programmed in three ways:

@ Using USB HID mikroBootloader,

@ Using external mikroProg™ for PIC32MX programmer

@ Using external ICD2/3® programmer

Page 10



‘ 3.1 Programming with mikroBootloader

You can program the microcontroller with bootloader which is
preprogrammed by default. To transfer .hex file from a PC to
MCU you need bootloader software (mikroBootloader USB
HID) which can be downloaded from:

& www.mikroe.com/downloads/get/2210/
clicker_2_pic32mx_bootloader_v100.zip

After the mikroBootloader software is downloaded, unzip it
to desired location and start it.

clicker 2 for PIC32MX Bootloader
WInRAR ZIP archive
L ]J’u clicker 2 for PIC32MX Bootioader

File folder

Software
lm File folder

mikroBootloader USB HID.exe
Bootloader tool for mikroElektron.

mikroElektronika
~  Firmware
File folder

1 clicker 2 for PIC32MX PIC32MX460F512L
USB HID Bootloader v1.300.hex
HEX File
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step 1 - Connecting PIC32MX clicker

mikroElektronika USB HID Bootoader v2.4.0.0 [ |

Wait for

USB link @

Connect story \ W

Connect

AD:mCl @a-:h USE HID device or reset if attached, |

Choose Browse

HEX file for HEX

Start Begin

bootloader uploading L
: No files opensd,

Figure 3-2: USB HID mikroBootloader window

@ To start, connect the USB cable, or if already connected
press the Reset button on your PIC32MX clicker. Click the
Connect button within 5s to enter the bootloader mode,
otherwise existing microcontroller program will execute.



step 2 - Browsing for HEX file

mikroElektronika USS HID Bootloader v2.4.0.0 L=l b

mlkrunuuuuauar EVicE dlicker 2 for 32MX |

Wait for B E—

usB link o Y PIC32

Connect 1

whto. |Bsomrest] .
Choose Browse

HEX file for HEX

Start Begin

bootloader uploading .

i No files opened,

Figure 3-3: Browse for HEX

@ Click the Browse for HEX button and from a
pop-up window (Figure 3.4) choose the .HEX file
which will be uploaded to MCU memory.
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step 3 - Selecting HEX file

p
Open

=]

| J << Local Disk (C)) » Project
I J

~ [ 69 |[ search Project

Organize »  New folder

Name Date modified

Type

=~ 0

@

Size

4 Libraries =

HEX File,

%) Decuments

o Music

i) Pictures

B videos

& Homegroup

% Computer
&, Local Disk (C)

j | L dicker2 for PICIMX hex 65201 @1:47

a Local Disk (D) + 4

I

File name:  clicker 2 for PIC32MX.hex

- HEX files >
=
v

02

"

Figure 3-4: Selecting HEX

@ Select .HEX file using open dialog window.

@ Click the Open button.




step 4 - Uploading HEX file

%) milroElektronika USB HID Bootloader v2.4.0.0

Wait — -
U;Bli:l: @ Type PIC32
Connect |
Disconnect - - ———————
AT Attach USE HID device or reset if attached,
W | response.
Choose Browse
HEX file . for HEX

Start Begin ._@
bootloader uploading -

= | dicker 2 for PFIC3ZMX  ~ |

Figure 3-5: Begin uploading

@ To start .HEX file bootloading click the
Begin uploading button.
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mikroElektronika USB HID Bootloader v2.4.0.0 [E=NE
mlkrnnnnunauer = | clicker 2 for PICIZMX. |
Wait for e T -
US8 ik & Elve P32
Connect < Wind«
TS ket R
simen l—J ch USE HID device or reset f attached, =
ting MCLI response...
= Connected
Choose Brovae = Opened cjecticlickes 2 for PICIZMY hex
HEX file far HEX Uploading:
Start Stop :
bootloader uploading .
Eomiondnm (NANNRNRNRRNNR ® ]
+ F:ALED Blinking|.edBlinking, hex é

Figure 3-6: Progress bar

@ Progress bar enables you to monitor .HEX file
uploading.




step 5 - Finish upload

mikioElektronika US8 HID Bootloader v2.4.0.0

Wait|
1 USE Success

-

Con
to M|

Cho

HEX|| (V) Show details

Restarting MCU...

Uploading program completed successfully.

Start
bootloader

Begin Reset device o resnter boa mode. |
uploading =

P
mikroElektronika US8 HID Bootioader v2.4.0.0

Wait for

USB link %
Connect

ta MCU Connect
Choose Browse
HEX file far HEX
Start Begin
bootloader uploading

evice to reenter bootioader mode.

Figure 3-7: Restarting MCU

@ Click OK button after the uploading process is finished.

@ Press Reset button on PIC32MX clicker board and wait
for 5 seconds. Your program will run automatically.
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‘ 3.2 Programming with mikroProg™ programmer

The microcontroller can be programmed with external
mikroProg™ for PIC programmer and mikroProg Suite™
for PIC® software. The external programmer is connected
to the development system via 1x5 connector Figure 3-9.
mikroProg™ is a fast USB 2.0 programmer with hardware
debugger support. It supports PIC10®, dsPIC30/33®, PIC24®
and PIC32® devices in a single programmer. It supports

over 570 microcontrollers from Microchip®.
Outstanding performance, easy operation and

elegant design are its key features.

>

You can also - E B

: EELE 24
program it ENmeas \lmes £
Wlth ICD2® W programmer
or ICD3%® f .

ou reroute m clicker 2 for Figure 3-8: /

you reroute 0000 ( pe3zwx1xs g ;
the wires like %8 gm ﬁrogdramming mikroProg ///
shown here. = g caders connector _
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mikroProg Suite™ for PIC® Software

©e

The mikroProg™ programmer requires
special programming software called
mikroProg Suite™ for PIC®. It can be
used for programming all Microchip®
microcontroller families, including PIC10°,
PIC12°, PIC16° PIC18°% dsPIC30/33F
PIC24® and PIC32°. The software has
intuitive interface  and  SingleClick™
programming technology. Just download
the latest version of mikroProg Suite™
and your programmer is ready to program
new devices. mikroProg Suite” s
updated regularly, at least four times a
vear, so your programmer will be more and
more powerful with each new release.

W mikroProg Suite for PIC [ v2.31] by mikroElektronika

FHle USB Info Minimize
MCU Family Configuration Bits-
PIC32MX d o ! Clear [ VerChipBurstError
|
i & System PLL Output Clock Divider
PIC3ZMX460F51L | Ceaen
E nal
| — wite | || USB PLL Input Divider
= = = |2 PLL Multiplier
| Verify Blank | |2 PLL Input Divider
| Erase || Reset |
) Watchdog Timer Enable

HEX File Options

i Load 'i Save i
| Reload HEx

W Load/Save CODE
 Load/Save DATA

Watchdog Timer Postscaler | 1:

Clk switching and Monitor Selection
Peripheral Bus Clock Divisor

CLKO Enable

Primary Oscillator Configuration
Internal/External Switch Over

CODE |

BAFA | BOOT |

i options

Progress:

Secnndare Oerillatnr

Program Memory Size: 512 kB

UserID

PLL Divide by 256

Disable and bypass USE PLL

12x Divider

24x Multiplier

12x Divider

pnane

1n

WOT Enabled

PBCLK is SYSCLK div 8

CLKO output signal active on the 0SCO pin

Disabled

Enabled
Frahiad

Device Status: Idle Type
Address: Oh Revision

b | | R

Figure 3-9: Main window of mikroProg Suite™ for PIC® programming software
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NOTE | Before attaching
the programming
connector, you have
to solder the provided
1x5 male header to
the programming
pads (HD1).

RESET#

BR  PIC32MXU4BOF512L

100pin TQFP

SOSCO/RC14
SOSCI/RC13

0SC32 OUT

05C32 IN 2

alglm‘m‘a\‘\l‘\dw Sls
NN

34 32.768KHz 33
22pF, 22pF

0sC2

ey
(3[R

6.
61

8

5

n|anley
G[R(<

T o
[ [e|

RB6-PGC2
RB7-PGD2

Figure 3-10: mikroProg™ connection schematic
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‘ 4, Buttons and LEDs

The board also contains a @ reset
button and a pair of @ buttons
and @ LEDs, as well as
an ON/OFF switch. The
Reset button is used

to manually reset the
microcontroller by generating
a low voltage level on the
microcontroller’s reset pin. LEDs can
be used for visual indication of the logic
state on two pins (RE3) and (RA10).
An active LED indicates that a logic
high (1) is present on the pin. Pressing
any of the two buttons can change
the logic state of the microcontroller
pins (RE4 and RGY) from logic high
(1) to logic low (0). In addition to the
onboard ON/OFF switch, two pads Figure 4-1:
(EXT and PSW) allow you to connect Two LEDs, two buttons
your own external switch. and a reset button
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‘ 5. Power management and battery charger

Clicker 2 for PIC18F] features
LTC®3586-1, a highly integrated power
management and battery charger IC
that includes a current limited switching
PowerPath manager. LTC®3586 also
enables battery charging over a USB
connection.

R0

Figure 5-1:
power
management
and battery
charger IC

7

-
-
-
-
-
-
-
)
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Board is equipped with 8MHz and
32.7kHz crystal oscillators (X1
and X2) that provide external clock
waveforms to the microcontroller
0SC2 and 0SC1 (X1) and SOSCO and
SOSCI (X2) pins. This base frequency
is suitable for further clock multipliers
and ideal for generation of necessary
USB clock, which ensures proper
operation of bootloader and your
custom USB-based applications.

Figure 6-1:
32.768kHz
crystal
oscillator
module (X2)

Figure 6-2:
8MHz
crystal
oscillator
module (X1)
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Figure 6-3:
Crystal
NOTE | The use of crystal in all other schematics is implied even if oscillator
it is purposely left out, because of the schematics clarity. schematic
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‘ /. USB connection

PIC32MX460F512L microcontrollers has an
integrated USB module, which enables you to
implement USB communication functionality to
your clicker 2 board. Connection with target USB
host is done over a Mini-B USB connector which
is positioned next to the battery connector.

Figure 7-1:
Connecting USB
cable to clicker 2
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VCC-USB
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Figure 7-2: USB module connection schematic
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Pads HDR2 Figure 8-1: Connecting pads schematic Pads HDR1

Most microcontroller pins are available for further connectivity via two 1x26 rows of connection
pads on both sides of the clicker 2 for PIC32MX board. They are designed to match additional
shields, such as Battery Boost shield, Gaming, PROTO shield and others.
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