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10 OUR VALUED CUSTOMERS

| want to express my thanks to you for being interested in our products and for having

confidence in MikroElektronika.

The primary aim of our company is to design and produce high quality electronic products
and to constantly improve the performance thereof in order to better suit your needs.

Nebojsa Matic
General Manager
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Micro USB connector

3.3 Voltage Regulator

32.768 kHz Crystal

SWO0/Jtag programmer connector

Power Indication LED
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AN/P6.0 P2.7/PWM |

RST/P5.6 P2.4/INT

i cs/Ps.0

SCK/P1.5

| misop17 P6.5/SCL

MOSI/P1.6  P6.4/SDA

LEDs

MSP432 MCU

GPI0 pinout

microBUS™ socket

Reset Button

Push Buttons

MSP432 clicker is an amazingly compact
starter development kit which brings the
innovative mikroBUS™ socket to your favorite
microcontroller. It features MSP432, a 32-
bit ARM® Cortex®-M4 microcontroller, two
indication LEDs, two general purpose buttons,
a reset button, a USB Micro connector and a
single mikroBUS™ socket. A JTAG connector and
pads for interfacing with external electronics
are provided as well. 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.
MSP432 clicker board can be powered over a
USB cable.
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Figure 2-1:
Connecting USB power supply
through CN1 connector

When the board is powered up the power indication LED will be automatically turned on. The USB connection can provide up to
500maA of current which is more than enough for the operation of all on-board and additional modules.
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The MSP432 clicker development tool comes with the ~ MSP432
microcontroller. This 32-bit high performance microcontroller is rich
with on-chip peripherals and features 1024KB of Flash and 192KB

of SRAM. It has integrated full speed USB 2.0. support. . Y & .
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- 64 pin LQFP mikro

-3x 16 ch, 12-bit ADC BUS

- USB 2.0, UART, RTC, SPI,1  2C, etc.

-Upto 148 MHz operation
- 32-bit ARM® Cortex®-M4 architecture
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Figure 4-1:

MSP432
microcontroller

The microcontroller can be programmed in two ways:

Using USB HID mikroBootloader,

Using external mikroProg™ for MSP432 programmer.



Programming with mikroBootloader

You can program the microcontroller with a
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:

https://download.mikroe.com/examples/starter-
boards/clicker/msp432/clicker-msp432-bootloader

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

step 1 - Connecting MSP432 clicker
mikroBootloader -

Wait for

= 2o I
Connect | Connect istory Window

e ch USB HID device or reset if attached. | »
Choose Browse

HEX file for HEX

Start | Begin

bootloader uploading 28

Bootloading
progress bar I I

: Mo files opened.
Figure 4-2: USB HID mikroBootloader window
@ To start, connect the USB cable, or if already connected press
the Reset button on your MSP432. Click the Connect button

within 5s to enter the bootloader mode, otherwise existing
microcontroller program will execute.
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step 2 - Browsing for .HEX file

STM32 ARM-MO

mikroBootloader - -

5TM32 ARM-MO0

m— 17
Setup COM Port: coM1 Cha!’!ge CEchsgj‘E; =
port  Baud Rate: 115200 | Settings i

]

Connect History Window
to MCU Connect
Choose Browse
HEX file for HEX
Start Begin
bootloader uplo_admg '

Bootloading
progress bar

+ Mo files opened.

] | Show Activity

Figure 4-3: 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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® ~ 4 U« Tl » Development Systems » Clicker2forMsP432 » Led Blinking

step 3 - Selecting .HEX file

v| & | Search Led Blinking

- 0

New folder

Organise ~

A Name Date modified Type Size

[ LedBlinking.hex o YHT300PM  HEX File 5Ke|

& Downloads
‘%l Recent places

‘@ OneDrive

18 This PC
& Desktop
11 Documents Mo
¢ Downloads
2 Music
£ Pictures
B Videos
&y LocalDisk ()
a Data (D)
. New Volume (E)
- New Volume (F)

-SET . ki
Finame [Ladginkinghs @—0

Figure 4-4: Selecting HEX

>

o] [Fexies e

o

@ Select .HEX file using open dialog window.
(@2 Click the Open button.



step 4 - Uploading .HEX file

Il x Select MCL M 1l
mikroBootloader - ez V)

w

Setup ©COM Port:  COM1 Cha!'lge '_2 Conn  Rx Tx

port Baud Rate: 115200 Settings =) 0 o o
n

Connect History W

to MCU Connect

Choose Browse

HEX file for HEX

Start Begin

bootload uploadin

otloader p a :@

e | Shaw Activity

+ No files opened.

Figure 4-5: Begin uploading

@ To start .HEX file bootloading click the
Begin uploading button.
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mikroBootloader - . ==
Setup COM Fort: COM27 Change % Conn Rx  Tx
port  Baud Rate: 115200 Settings [% e @

Connect : H v
Disconnect
to MCU Skttt Setup: Port COM27.
Waiting MCU response...
Connected.
Choose Browse
HEX file for HEX

Show Activity

Start Begin
bootloader upuadmi

Mo files opened,

Figure 4-6: Progress bar

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



step 5 - Finish upload

mikroBootioader

s | MsP432 v
n
Setup COM Port: COM27 = Conn  Rx  Tx
port  Baud Rate: 115200  [ISEHAGE > @ o
w
Connect Histo I
|- Bs
to MCU “ Opened: C:'Flash.hex
Waiting MCU response...
— Connected.
Choose Opened: C:\Flash.hex
HEX file fi Uploading...
Start E Stop
bootloader | uploadin
. [lllllllllllllll T Show Activity

+ C:\Flash.hex

Figure 4-7: Restarting MCU

@ Click OK button after the uploading process is finished.

@ Press Reset button on MSP432 clicker board and wait for 5

seconds. Your program will run automatically.
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| MSP432 v
n
Setup COM Port: COM27 Change H Conn  Rx Tx
port  Baud Rate: 115200 Settings - @ @ @
in
Connect H oV
Connect
e Opened: C:'\Flash.hex
Waiting MCU response...
Connected.
Chooss Browse Opened: C:\Flash.hex
HEX file for HEX. Uploadi...
Finishing. ..
e — Completed successfully.
Start ] Begin | Disconnected,
bootloader | upleading

2 Show Activity

+ C; Flash.hex

Figure 4-8: mikroBootloader ready for next job



Figure 4-9: mikroProg™ connector

The microcontroller can be programmed with external mikroProg™ for MSP432 programmer and mikroProg Suite™ for ARM®
software. The external programmer is connected to the development system via 2x5 JTAG connector soldered on the CN2 connector
pads, Figure 4-9. mikroProg" is a fast USB 2.0 programmer with hardware debugger support.



mikroProg Suite™ for ARM® software

On-board mikroProg™ programmer requires special programming software called mikroProg Suite™
for ARM®. This software is used for programming of all supported microcontroller families with
ARM?® Cortex™-M3 and Cortex"-M4 cores. The software has an intuitive interface and SingleClick™
programming technology. To begin, first locate the installation archive on the link bellow:

@ http://www.mikroe.com/downloads/get/1809/mikroprog_suite_for_arm.zip

After downloading, extract the package and double click the executable setup file, to start installation.

Quick guide
@ Click the Detect MCU button in order to recognize the device ID.

Click the Read button to read the entire microcontroller memory.
You can click the Save button to save it to the target HEX file.

@ If you want to write the HEX file into the microcontroller, first
make sure to load the target HEX file using the Load button.

Then click the Write button to begin programming. Figure 4-10:
mikroProg Suite™
Click the Erase button to clear the microcontroller memory. for ARM® window
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Before attaching
the programming
connector, you
have to solder the
provided 2x5 male
header to the JTAG
(CN2) pads.

P75 paM

P8O LEDL

PEILED)

Figure 4-13: mikroProg™ connection schematic
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Figure 5-1: Two buttons, two LEDs and a reset button

The board also contains a reset button and a pair of buttons and LEDs. Each of these additional peripherals are located
in the bottom area of the board. Reset button is used to manually reset the microcontroller. Pressing the reset button will generate
a low voltage level on microcontroller’s reset pin. LEDs can be used for visual indication of the logic state on two pins (P6.0 and P6.1).
An active LED indicates that a logic high (1) is present on the pin. Pressing any of these buttons can change the logic state of the
microcontroller pins (P1.0 and P1.1) from logic high (1) to logic low (0).
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6. click boards are plug and play!
Up to now, MikroElektronika has released

more than 270 mikroBUS™ compatible
click Boards™ On the average, one click
board is released per week. It is our
intention to provide you with as many
add-on boards as possible, so you will
be able to expand your development
board with additional functionality.
Each board comes with a set of working
example code. Please visit the click”
boards webpage for the complete list of
currently available boards:

l" www.mikroe.com/click

Figure 7-1:
MSP432 clicker driving a
GSM click board
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Imensions
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HIGH RISK ACTIVITIES

The products of MikroElektronika are not fault - tolerant nor designed, manufactured or intended for use or resale as on - line control equipment
in hazardous environments requiring fail - safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication

systems, air traffic control, direct life support machines or weapons systems in which the failure of Software could lead directly to death, personal
injury or severe physical or environmental damage (‘High Risk Activities’). MikroElektronika and its suppliers specifically disclaim any expressed or
implied warranty of fitness for High Risk Activities.
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If you want to learn more about our products, please visit our web site at www.mikroe.com
If you are experiencing some problems with any of our products or just need additional
information, please place your ticket at www.mikroe.com/support
If you have any questions, comments or business proposals,
do not hesitate to contact us at office@mikroe.com



