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Introduction to clicker 2

clicker 2 for STM32 is a compact dev. kit
with two mikroBUS™ sockets for click board
connectivity. You can use it to quickly build
yourown gadgets with unique functionalities
and features. It carries the STM32F407VGT6,
a 32-bit ARM® Cortex®-M4 microcontroller, two
indication LEDs, two general purpose buttons, g
a reset button, an on/off switch, a li-polymer o eeaewn|
battery connector, a USB Mini-B connector and i
two mikroBUS™ socket. A JTAG 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 STM32 board can be
powered over a USB cable.
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LTC3586

100pin TQFP
STM32F407VGT6

clicker 2 for STM32 schematic




1. 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.

Figure 1-1:
Connecting USB
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
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Figure 1-3: Power supply schematic



2.STM32F407VGT6 microcontroller

The clicker 2 for STM32 development tool comes with the
STM32F407VGT6 device. This 32-bit high performance
microcontroller is rich with on-chip peripherals and features
1 MB of Flash and 192+4 KB of SRAM. It has integrated full
speed USB 2.0. support.

a4 AHB BUS - MATRIX
i GPIO PORT
Key microcontroller features (ABCDEFGH)) A R M
- 16-bit and 32-bit Timers, up to 168Mhz % Cortexm_mq
- 32-bit ARM® Cortex®-M4 architecture STM32F407v676

-1 MB of Flash memory
-192 +4 KB SRAM | IxUsaRT |

- 3x 12-bit ADC

- Internal Oscillator 25MHz, 32kHz, PLL;

- SPI, I2C, CAN, USB, USART, UART, RTC, Ethernet 3 xAC

\_ UL

Page 9



Figure 3-1:
STM32F407VGT6
microcontroller

The microcontroller can be programmed in three ways:

() Using USB HID mikroBootloader,
@ Using external mikroProg™ for STM32 programmer
@ Using external ST-LINK V2™ programmer
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3.1 Programming with mikroBootloader

You can program the microcontroller with a Step 1 - connecting CIiCker 2 for STM32

bootloader which is preprogrammed by default.

To transfer .hex file from a PC to MCU you need (® mikioBekirania USB HID Bootoader v2.2.0.0 E=EREN
bootloader software (mikroBootloader USB HID) ikroBootioad
. A Device -
which can be downloaded from: mikroboouoauer |
, www.mikroe.com/downloads/get/2153/
L} mikrobootloader._usb_hid_STM32F407VGT6.zip .
| Connect | ot story Window
to MCU = | ttach USE HID device or resetif attached, a |
After the mikroBootloader software is downloaded,
L. . . . Chme [ Browse |
unzip it to desired location and start it. HEXfile  |egippHEc
Start ~ Begin
‘ clicker 2 for STM32 Bootloader bootloader | uploading | -
WinRAR ZIP archive — |
L M& clicker 2 for STM32 Bootloader Bootloading
File folder progress bar [ ]
e
tq E‘t‘uxa‘;:r : No files opensd.
B ikcoBootionder USS HDose Figure 3-2: USB HID mikroBootloader window
‘ ié ! Bootloader tool for mikroElektron...
mikroElektronika
l  Fimware @ To start, connect the USB cable, or if already connected press
File folder . .
the Reset button on your clicker 2 for STM32. Click the Connect
L " dlicker 2 STM32 STM32F407VG USB button within 5s to enter the bootloader mode, otherwise
HID Bootloader v1.310.hex . . .
HEX File existing microcontroller program will execute.
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step 2 - Browsing for .HEX file

-
B mikroElektronika US8 HID Boatioader 12.3.0.0 =] [t
mikroBootloader Device | dickei2 forSTMI2 |
Wait for = —
USB fink Ly i S |

{ History Window
Eor':"::'ift ' Disconnect % ih =
SR R Attach LUSE HID device or reset if attached,

\Waiting MCU response. ..
Connected.

Choose Browse

HEX file for HEX

Start “Begin

bootloader uploading L

: 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

3 Open
() [0« Lol B (€ + Preject <[ [ o

i Organize = Hlew lolder

Meme Date moified Type Sze
i Libraries =

30 | L] chekerz for 515 GEEIEAD FIEX File |
= Documnents -

o Music

| Pictures

B videcs

& Homegroup

‘B Compuster
& Local Disk [£)
LoDk D) . il | a

File pame  chcker2 for STM3Zhex - |IEXH= -

Figure 3-4: Selecting HEX

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



step 4 - Uploading .HEX file

Bl mikroElektronika USB HID Bootloader v2.3.0.0 B mikroElektronika USB HID Bootloader v2.3.0.0

mikroBootioader | oo | mikroBootloader .| cocon |

Wait for I = . 1 Wait for L 1
0S8 fnk ® [ swrscx -] 0SB fnk ® vee | STMaEaXX <]
Connect - History \ w Canneit Seeeeauy History V 7
Disconnect Bisconnect:
S merl Attach USE HID device or resetif attsched, = to MCU l J Attach USB HID device or resetif attsched, =
Waiting MCU response... Waiting MCU response...
—_— Connected. —_— Connected.
Choose . Browse | Opened: C:\Project\dicker2 for STM3Z.hex Choose | Browse | Opened: C:\Project\dlicker2 for STM32.hex
HEX file i for HEX | HEX file for HEX Ui
Flash Erase...
Flash Write...

Start Begin Start Stap
bootloader uploading - bootloader uploading -

[ ] [NNRNNNNRRNDNE ¢ ]
: C:\ProjectPIC dicker.hex : F:\LED Blinking\LedBlinking.hex
Figure 3-5: Begin uploading Figure 3-6: Progress bar
@ To start .HEX file bootloading click the @ Progress bar enables you to monitor .HEX file uploading.

Begin uploading button.
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step 5 - Finish upload

B mikroElektronika USB HID Bootloader v2.3.0.0 c= (LT
Wait for
USB link ¢ 3
Success -
Connect .
to MCU Restarting MCU...
Uploading program completed successfully.
Choose
HEX file
(v Show details
Start
bootloader uploading @

: C:\ProjectPIC_ clicker.hex

Figure 3-7: Restarting MCU

@ Click OK button after the uploading process is finished.
@ Press Reset button on clicker 2 for STM32 board and

wait for 5 seconds. Your program will run automatically.
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B mikroElekironika USB HID Bootioader v2.3.0.0 i)
Wait for
USE link @
tt::qu!:tijct Connect
Choose Browse
HEX file for HEX
Start Begin
bootloader uploading

: C:\Project\PIC_clicker.hex

Figure 3-8: mikroBootloader ready for next job



3.2 Programming with mikroProg™ programmer

The microcontroller can be
programmed with external
mikroProg™ for STM32
programmer and mikroProg
Suite™ for ARM® software.
The external programmer is
connected to the development
system via 2x5 JTAG

connector soldered on the CN3
connector pads, Figure 3-9.
mikroProg™ is a fast USB 2.0
programmer with hardware
debugger support. It supports
STM32 M3 and M4 devices
from STMicroelectronics.
Outstanding performance, easy
operation and elegant design
are its key features. Figure 3-9: mikroProg™ connector =

>
>
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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 startinstallation.

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 3-10:
mikroProg Suite™
Click the Erase button to clear the microcontroller memory. for ARM® window
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3.3 Programming with ST-LINK V2 programmer

The microcontroller can also be In order to adjust the ST-LINK™ V2 programmer to
programmed with the ST-LINK V2 be connected to the development system, it is
programmer and mikroProg Suite™ necessary to provide the appropriate adapter
for ARM® software. This programmer such as the mikroProg to ST-LINK V2 adapter.

2x5 headers should be first soldered on
the CN3 connector pads. Then you should
plug the adapter into the ST-LINK V2
programmer (2x10 header), and plug
an IDC10 flat cable in headers,

Figure 3-12.

connects with the clicker 2 board via
mikroProg to ST-LINK V2 adapter
(Figure 3-11).

Figure 3-11:
mikroProg™ to

ST-LINK™ V2
Figure 3-12:

,f:i Connecting
» ) ST-LINK™ V2
programmer



Before attaching
the programming
connector, you
have to solder the
provided 2x5 male
header to the JTAG
(CN3) pads.
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4. Buttons and LEDs

The board also contains a @ reset button and
a pair of (1) buttons and (if) LEDs,
as well as an ON/OFF

switch. The Reset
button is used to
manually reset the
microcontroller—it
generates a low voltage
level on the microcontroller's
reset pin. LEDs can be used
for visual indication of the
logic state on two pins (PE12
and PE15). 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 (PEO and PA10) from logic high (1) to

logic low (0). In addition to the onboard ON/OFF Figure 4-1:
switch, two pads (EXT and PSW) allow you to Two LEDs, two buttons
connect your own external switch. and a reset button
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5. Power management and battery charger

clicker 2 for STM32 features
LTC®3586-2, a highly integrated
power management
and battery

charger IC that
includes a current
limited switching
PowerPath manager.
When you solder the
onboard zero-ohm J1
jumper to the LDO position
(Figure 6-1), the LTC®3586-2
will provide an independent,
steady power supply to the MCUs
RTC from the li-polymer battery
or USB, even when the rest of
the system is turned off (or
reset). LTC®3586 also enables Figure 5-2: power
battery charging over a USB management and
connection. battery charger IC

Figure 5-1:
zero-ohm
J1 jumper

VLI TILER]

Nl ke
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6. Oscillators

The STM32F407VGT6 microcontroller
is equipped with an internal 16MHz RC
oscillator that provides a stable clock
signal. Since the chips have anintegrated
PLL, this base frequency is suitable for
further clock multiplication. Board also
contains an additional 25MHz crystal
oscillator, as well as a 32.768kHz one,
which provides an external clock for the
internal RTCC module.

Figure 6-1: — : | Figure 6-2:
32.768 kHz  pmiiien — = 25MHz crystal
crystal oscillator o =N T oscillator
module (X2) = m | =E 8 . module (X1)




<
S
o
o
o
<

b

00nF

i1

<
5
I
o
[
2

Tl

00nF

<
S
o
o
o
2

In e
8]
&

00nF

i1

<
5
0
s
W
2

I o
Q
N

00nF

|

<
5
o
o
[
2

.Il = [=)
s L ¢
]

<

<

.|||_C""& V33V
VCC33v '|| R7 AVCC
lClO 100K
100nF
3v3
T =
I)OHF
) cs5
VCC33v 22pF 2.
H X1
LS 100p|n TQFP 0SC_OUT LDJ
IwonF TM32F407VGT6 0SC IV 25
= 10| 05C32 ouT
° PC15/0SC32_OUT 05c32 IN
PC14/0SC32_IN X2
CC-3.3V PC13/TAMPER_RTC 5 -El]
L s §: SZZBS;ZKHZ C34
I}OnF g — 10pF
1 i L L
= §.7ZUF S N N
2 VCC-3.3V
ICC-3.3V —
l ° 3v3|
C39
100 LD0]31V3
) Figure 6-3:
Crystal
The use of crystal in all other schematics is implied even if oscillator
it is purposely left out, because of the schematics clarity. schematic

6
2pF

10pF



It

USB connection
g

STM32F407VGT6 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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Most microcontroller pins are available for further connectivity via two 1x26 rows of connection
pads on both sides of the clicker 2 for STM32 board. They are designed to match additional
shields, such as Battery Boost shield, Gaming, PROTO shield and others.
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9.1 mikroBUS™ pinouts

Having two mikroBUS™ sockets and an additional connection pad, clicker 2 for STM32 utilizes all of the STM32F407VGT6's 1/0s.
Each of the three UART outputs has its own separate connection pin (either on mikroBUS™ 1 or 2, or on the 2x26 connection pad).
Of the two SPI lines, one is routed to mikroBUS™ 1; the other is shared between mikroBUS™ 2 and the pins on the connection pad.

Same goes for the two available I3C lines.

mikro 5:
BUS
2 PEQPWM |
PEIOINT
PD6 — RX .
spig [ SCK — PC10 pDo— Ty - UART2 Lines
lines n‘gg - 58% "] 123 Lines
mikra 725
BUS
PDAZPWM
PET4INT
- POAIRX PDI — RX .
Figure 9-1: spi2 [~ SCK ~PBI13 = T P08 — Tx | UART3 Lines
mikroBUS™ Lnes | 11150 = T01e g2 we| ~ L] Rc2 Lines
individual and :
shared lines
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10. click™ boards are plug and play!

Up to now, MikroElektronika has
released more than 90 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:

@ www.mikroe.com/click

Figure 10-1:
clicker 2 for STM32
driving click™ boards
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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 e oS mana

0‘ 100000 ‘ 027103




