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Mx PRO"

for STM32 ARM®
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connectivity
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Fast USB 2.0 programmer and
In-Circuit Debugger

186

microcontrollers supported

The ultimate STM32 board
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Many on-board modules
Multimedia peripherals

Easy-add extra boards
mikroBUS™ sockets

Two connectors for each port
Amazing Connectivity
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EasyMx PRO™ v7 for STM32 is our first development board for STM32 devices. We have put all of our
knowledge that we gained in the past 10 years of developing embedded systems into it's design,
functionality and quality. It may be our first STM32 development board, but it sure looks and feels like it's
our 7th.

You made the right choice. But the fun has only just begun!

Nebojsa Matic,
Owner and General Manager
of mikroElektronika
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Amazing connectivity

EasyMx PRO™ v7 for STM32 is
all about connectivity. Having
two different connectors for
each port, you can connect
accessory boards, sensors and
your custom electronics easier
then ever before.

mikroProg™ on board

Powerful on-board mikroProg™
programmer and hardware
debugger can program and
debug over 180 STM32 ARM®
microcontrollers. You will

need it, whether you are a
professional or a beginner.

ARM® Cortex™-M3 and Cortex™M4 are increasingly popular

microcontrollers. They are rich with modules, with high performance and

low power consumption, so creating a development board the size of

EasyMx PRO™v7 for STM32 was really a challenge. We wanted to put

Multimedia peripherals

TFT 320x240 with touch panel,
stereo mp3 codec, audio input
and output, navigation switch
and microSD card slot make a
perfect set of peripherals for
multimedia development.

as many peripherals on the board as possible, to cover many internal
modules. We have gone through a process of fine tuning the
board's performance, and used 4-layer PCB to achieve maximum
efficiency. Finally, it had met all of our expectations, and even
exceeded in some. We present you the board which is powerful,
well organized, with on-board programmer and debugger and

is ready to be your strong ally in development.

EasyMx PRO" v7 development Team

mikroBUS™ support

Just plug in your Click™ board,
and it's ready to work. We picked
up a set of the most useful pins
you need for development and
made a pinout standard you will
enjoy using.



It's good to know

s
STM32F107VCT6 is the default microcontroller
STM32F107VCT6 is the default chip of - Great choice for both beginners
EasyMx PRO™ v7 for STM32. It belongs to ARM® and professionals
Cortex™-M3 family. It has 72MHz frequency, 256K - Rich with modules
bytes of Flash memory, 64K bytes of general - Comes with examples for mikroC,
purpose SRAM, integrated Ethernet controller, mikroBasic and mikroPascal compilers

USE 2.0 (OTG, Host, Device), 80 General purpose
1/0 pins (mappable on 16 external interrupt),
4x16-bit timers, 2x12-bit A/D (16 channels),
2x12-bit D/A , 5xUARTs, internal Real time clock
(RTC), 2xi2C, 3xSPIand 2xCAN controllers. It has
Serial wire debug (SWD) and JTAG interfaces for
programming and debugging.

N

N\

System Specification

power supply
7-23V AC or 9-32V DC
or via USB cable (5V DC)

power consumption

~76mA when all peripheral
modules are disconnected

board dimensions
266 x 220mm (10.47 x 8.66 inch)

weight
~500g (1.1 Ibs)

p
Package contains

J

—
Damage resistant 9 EasyMx PRO™ v7 for STM32 9 USB cable User Manuals and DVD with examples
protective box board in antistatic bag Board schematics and documentation
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Board contains switching power
supply that creates stable voltage
and current levels necessary
for powering each part of
the board. Power supply
section contains specialized
M(C33269DT3.3 power regulator
which creates VCC-3.3V power supply,
thus making the board capable of supporting
3.3V microcontrollers. Power supply unit can be
powered in three different ways: with USB power supply
(CN20), using external adapters via adapter connector (CN30)
or additional screw terminals (CN31). External adapter voltage levels
must be in range of 9-32V DC and 7-23V AC. Use jumper ]9 to specify
which power source you are using. Upon providing the power using either external
adapters or USB power source you can turn on power supply by using SWITCH 1 (Figure
3-1). Power LED ON (Green) will indicate the presence of power supply.

Figure 3-1: Power supply unit of EasyMx PRO™ v7 STM32
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Power supply: via DC connector or screw terminals

(7V to 23V ACor SV to 32V DC),
Board power supply creates stable 3.3V necessary for or via USB cable (5V DC)

operation of the microcontroller and all on-board modules. Power capacity: up to 500mA with USB, and up to 600mA
with external power supply

e 1 Set ]9 jumper to
e = [
USB position

To power the board with USB cable, place jumper |9 $3#%
in USB position. You can then plug in the USB cable
as shown on images and (=), and turn the power
switch ON.

Set ]9 jumper to
EXT position

To power the board via adapter connector, place jumper
J9 in EXT position. You can then plug in the adapter
cable as shown on images and (5, and turn the
power switch ON.

™ Set ]9 jumper to
m% EXT position

EXT

To power the board using screw terminals, place jumper
J9 in EXT position. You can then screw-on the cables in
the screw terminals as shown on images and (=),
and turn the power switch ON.




Microcontrollers are supported using specialized MCU cards containing 104 pins,
which can be placed into the on-board female MCU socket. There are several types
of cards which cover all microcontroller families of STM32 Cortex"-M3, as well as
Cortex™M4. The that comes with the EasyMx PRO™ v7 for STM32

€EasyMx [ElRle]v7

STM32FI0x
€TH CARD

8 &
o o
LK

PD3 [ @|PD2

Figure 4-1: Default MCU card with STM32F107VCT6

package is shown on Figure 4-1. It contains STM32F107VCT6 microcontroller with
on-chip peripherals and is a great choice for both beginners and professionals. After
testing and building the final program, this card can also be taken out of the board
socket and used in your final device.

is the default chip of EasyMx PRO™ v7. It has

frequency, of Flash memory, of general-purpose
SRAM, integrated Ethernet controller, (OTG, Host, Device), 80 General
purpose (mappable on 16 external interrupt), 4x16-bit ,2x12-
bit (16 channels), 2x12-bit , 5x ,internal Real time clock (RTC),

2X 3x and 2x controllers.

We carefully chose the most convenient crystal
value that provides clock frequency which can be used directly, or with the PLL
multipliers to create higher MCU clock value. MCU card also contains 32.768 kHz
crystal oscillator which provides external clock for RTCC module.

These two jumpers, when in USB position,
connect D+ and D- lines of the on-board USB connector with PA11 and PA12
microcontroller pins. Since STM32F107VCT6 supports USB, jumpers are in USB
position.

Default MCU card contains single-chip Ethernet physical
(PHY) layer transceiver which provides additional Ethernet functionality to
STM32F107VCT6 controller

With STM32 Cortex™M3 and Cortex™-M4 microcontrollers you have the
ability to select specific boot space (User flash memory, system memory
or embedded SRAM), depending on the boot pins value (BTO, PB2). Boot
pins are set to ground (0) through 100K resistors. In order to set BTO and
PB2 pins to VCC (1), you must push SW11.1 and SW11.2 DIP switches to
ON position, Figure 4-2. The values on the BOOT pins are latched on the
fourth rising edge of system clock after a reset.



vcc
PE15
PE13
PE11

HD3

MF44FA4
50
5
S
B
M%44
g8
S
T‘I
58
S
B
M%44
SR
S
B
M%44
S8
S
T‘I
S8
S
T‘I
gQ
S
B
103
(101
99
97
5
E
83
81
79

8
a
88§
86
84
82
80 §

104

102

100
El

9| INSlelalal e|g| 2
ol selEdEE 2R
vce vce

E2
10uF

I
I

o) alelnlal=lelsls s ool o
8Y el ot e s = S
ol
i
2
2
R1 100K vee
{1 T
XN 1 ™ PB12 PA2_MDIO
/RXN 3 RXP PB13 4 MCO
= 5 LED2 PB14_nINT | | PAQ
SPLSCK__ 7 gl 8 4
SPI_MOST SPI_MISO Dt VREF
PD: PDi D! 20
PDI11 PD1 D: 77: = =
PD13 PD. D. PC3
PD15 PD1 D. PC2 c11 c10
C PC D. PCL_MDC 22pF ==22pF
PCY PC: D. PO X1
bat 124 D. 4 RST. N [
VCC 6 GND C 0SC_OU
C STM32F107VCT6 X 05 25MHz GND 54 bl 53 vce
HD1 c 0SC_II [P
PAL2 c HD4
: PAIZ?DP o
DP ACD PC15/0SC32_OUT OSOC;CZH(";;
X2
% A PC14/0SC32_IN CoE] i
vee PALL AL1/DM PC3/m “MPER\—/:E Vbat
[.—paiipm A12/DP PE6 32.768KHz
| DM A 4 PE5 C9 C8
3 PE4 2pF | 22pF
PE3
1 PE2 = =
8 TXD1 RXD1 R4 7 PCS )
7 TXDO\} RXDO RS 7 PC4
DENN\|/ cRs BV Re—27 PA7 eR|eR|2 B e AL S Ry
RST# \]/ TXD1 R7 |:|: 7 PB13 vee vee
14 _PB14_nINT TXDO RS 7 PB12 [ I I
?pcimpc N\ Txen RO—127 PB11
4 - — EIE E3 E4
R11 100K |2
<32 10uF | 10uF
R10 R e e e N A Py
ST ) o IIIIIIIIII = =
220F | 100nF lolololal V_f: ) )
&l (o ANRRNRRS N o
2.8 5 Iks Rle|eR kR
58 e . w
X[X| o< BTO
2@ 2BE o

ofez(afafal szl -
ZEPEEE| 2RRRRE -
o || © <llolslsls lsls -
eyl o1 o
llelz izl -
| 2[R -
oy o
Eoassacassnad HEgR R e swit
HD2
~ Tal NEY
%@
o| |n|s
olgl 3= |ealin [ fen |0 g
Olzla|Z|= o888 [8Io Vee-33v
SE& SREEEE

Figure 4-2: Default MCU card and boot configuration schematic



Before you plug the microcontroller card into the
socket, make sure that the power supply is turned
off. Images below show how to correctly plug the
card. First make sure that MCU card orientation
matches the silkscreen outline on the EasyMx

Figure 4-3: On-board MCU
socket has silkscreen
markings which will help
you to correctly orient the
MCU card before inserting.

PRO™ v7 STM32 board MCU socket. Place the
MCU card over the socket, so each male header is
properly aligned with the female socket, as shown
in Figure 4-4. Then put the MCU card slowly down
until all the pins match the socket. Check again if

Figure 4-4:
Place the
MCU card on
the socket
so that pins
are aligned
correctly.

everything is placed correctly and press the MCU
card until it is completely plugged into the socket
as shown in Figure 4-5. If done correctly, all pins
should be fully inserted. Only now you can turn on
the power supply.

Figure 4-5 Properly
placed MCU card.




Other supported MCU cards

mikroElektronika currently offers total of three populated MCU cards. Two with  becomes truly flexible and reliable tool for almost any of your ARM® projects. MCU
Cortex™-M3: STM32F107VCT6 microcontroller (default) STM32F207VGT6 cards can also be used in your final devices. For complete list of currently available
microcontroller and one with Cortex™M4: STM32F407VGT6 microcontroller. You  MCU cards, please visit the board webpage:

can also purchase empty PCB cards that you can populate on your own and solder
http://www.mikroe.com/eng/products/view/852/easymx-pro-v7-for-stm32/

any supported microcontroller you need in your development. There are total of

supported MCUs

four empty PCB cards available. This way your EasyMx PRO™ v7 for STM32 board

EasuMx FRElv7 EasyMx V7 EasyMx ERIEv7

NOTE:

"HP” (High performance) - Empty
MCU cards that support only high
performance  STM32F20x  and
STM32F40x microcontrollers family.

“ETH” (Ethernet) - Empty MCU cards
with single-chip Ethernet PHY
layer transceiver which provides
additional Ethernet functionality to
microcontrollers

Default 100-pin ETH MCU card Standard 100-pin HP ETH MCU Standard 100-pin HP ETH MCU
with STM32F107VCT6 card with STM232F207VGTE card with STM32F407VGTE

EasyMx R v7 EasuMx V7 EasyMx EEEv7

o £ i ® ® 5 - x L b 5E - i =
Empty ETH MCU card for 100-pin Empty ETH HP MCU card for 100- Empty MCU card for 100-pin Empty HP MCU card for 100-pin
STM32F10x MCUs pin STM32F2(4)0x MCUs STM32F10x MCUs STM32F2(4)0x MCUs

J
EasyMX PROV7 page 11




mikroProg™ is a fast programmer and debugger which is based on ST-LINK V2 programmer. Smart engineering allows
mikroProg™ to support over 180 ARM® Cortex™M3 and Cortex™-M4 devices from STM32 in a single programmer. It also

features a powerful debugger which will be of great help in your development. Outstanding performance and easy operation are
among it's top features.

VCC-3.3V

T unk
vecuss LDe8 JTAG I/0 JTAG I/O
VCC-USB a R2
CN20 2K2
e mikroProg
— LED_STLINK
> (SEPROG N USB 2.0 programmer - debugger | [Ra,
3 D+ USB-PROG_P TCK/SWCLK = PA14
SB 2. I PA13-MCU -
I Five jumpers below the programmer
cs .-%» TMS/SWDIO =t PAL3 .
55 ON-BORRD e L emcU USB connector are used to specify
e ToL = PALS whether programming lines should
3 eIy be connected to programmer, or used
TDO/SWO =} PB3 .
e i PBAMCU as general purpose 1/0s. If placed in
4L— ags .
TRST = PB4 JTAG/SWD position, jumpers connect
VCC-3.3V f—— et 5 PA13-PA15 pins to TMS/SWDIO,
RESET . TCK/SWCLK , TDI, and PB3-PB4 pins
= to TDO/SWO and TRST programming
lines respectively and are cut off from
Figure 5-1: mikroProg™ block schematics the rest of the board.
In order to start using mikroProg™, and program your 1. Install the necessary software 2. Power up the board, and you are ready to go.
microcontroller, you just have to follow two simple - Install programmer drivers - Plug in the programmer USB cable

steps: - Install mikroProg Suite™ for ARM® software - LINK LED should light up.



STM32F100C4
STM32F100C6
STM32F100C8
STM32F100CB
STM32F100R4
STM32F100R6
STM32F100R8
STM32F100RB
STM32F100RC
STM32F100RD
STM32F100RE
STM32F100V8
STM32F100VB
STM32F100VC
STM32F100VD
STM32F100VE
STM32F1002C
STM32F100ZD
STM32F100Z€E
STM32F101C4
STM32F101C6
STM32F101C8
STM32F101CB
STM32F101R4

STM32F405RG
STM32F405VG
STM32F4052G

STM32F101R6
STM32F101R8
STM32F101RB
STM32F101RC
STM32F101RD
STM32F101RE
STM32F101RF
STM32F101RG
STM32F101T4
STM32F101T6
STM32F101T8
STM32F101TB
STM32F101Vv8
STM32F101VB
STM32F101VC
STM32F101VD
STM32F101VE
STM32F101VF
STM32F101VG
STM32F1012C
STM32F101ZD
STM32F101Z€E
STM32F1012G
STM32F102C4

STM32F407I€
STM32F4071G
STM32F407VE

STM32F102C6
STM32F102C8
STM32F102(B
STM32F102R4
STM32F102R6
STM32F102R8
STM32F102RB
STM32F103C4
STM32F103C6
STM32F103(C8
STM32F103(CB
STM32F103R4
STM32F103R6
STM32F103R8
STM32F103RB
STM32F103RC
STM32F103RD
STM32F103RE
STM32F103RF
STM32F103RG
STM32F103T4
STM32F103T6
STM32F103T8
STM32F103TB

STM32F407VG
STM32F4072€
STM32F4072G

STM32F103V8
STM32F103VB
STM32F103VC
STM32F103VD
STM32F103VE
STM32F103VF
STM32F103VG
STM32F1032C
STM32F103ZD
STM32F103Z€E
STM32F103ZF
STM32F1032G
STM32F105R8
STM32F105RB
STM32F105RC
STM32F105V8
STM32F105VB
STM32F105VC
STM32F107RB
STM32F107RC
STM32F107VB
STM32F107VC
STM32F205RB
STM32F205RC

STM32F415RG
STM32F415VG
STM32F4152G

STM32F205RE
STM32F205RF
STM32F205RG
STM32F205VB
STM32F205VC
STM32F205VE
STM32F205VF
STM32F205VG
STM32F2052C
STM32F205Z€E
STM32F2052F
STM32F2052G
STM32F207IC

STM32F207IE

STM32F207IF

STM32F2071G

STM32F207VC
STM32F207VE
STM32F207VF
STM32F207VG
STM32F2072C
STM32F207Z2€E
STM32F2072F
STM32F2072G

STM32F417I€
STM32F4171G
STM32F417VE

STM32F215RE
STM32F215RG
STM32F215VE
STM32F215VG
STM32F215ZE
STM32F2152G
STM32F2171E

STM32F2171G

STM32F217VE
STM32F217VG
STM32F217ZE
STM32F2172G
STM32L151C6
STM32L151(C8
STM32L151CB
STM32L151QC
STM32L151QD
STM32L151R6
STM32L151R8
STM32L151RB
STM32L151RC
STM32L151RD
STM32L151Vv8
STM32L151VB

STM32F417VG
STM32F4172€
STM32F4172G

STM32L151VC
STM32L151VD
STM32L151zC
STM32L1512D
STM32L152C6
STM32L152(8
STM32L152(B
STM32L152QC
STM32L1520D
STM32L152R6
STM32L152R8
STM32L152RB
STM32L152RC
STM32L152RD
STM32L152V8
STM32L152VB
STM32L152VC
STM32L152VD
STM32L1522C
STM32L1522D
STM32L1620QD
STM32L162RD
STM32L162VD
STM32L1622D
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Installing programmer drivers

On-board mikroProg™ requires drivers in order to work.
Drivers are located on the Product DVD that you received

with the EasyMx PRO™ v7 for STM32
package:

DVD://download/eng/software/
development-tools/arm/stm32/

mikroprog/st_link_v2_usb_driver.zip

When you locate the drivers, please extract
the setup file from the ZIP archive. You should be able
to locate the driver setup file. Double click the setup
file to begin installation of the programmer drivers.

st_link_vZ_usb_driver.zip
WinRAR 7IP archive
9.96 MB

T ST-Link_V2_USBdriver.exe
‘ Py InstallScript Setup Launcher
Acresso Software Inc.

:

=t

=

STLinkDriver Setun i preparing the InstallShisid Wwizard, which wil guide you thiaugh the rest of
the setup process. Please wail

STLinkDriver - InstaliShield Wizard

Preparing Setup
Plaase wait whil the InstaliShiekd Wizard prepares the setup

page 14
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-
STLinkDriver - InstallShield Wizard

-
STLinkDriver - InstallShisld Wizard

‘Welcome to the InstallShield Wizard for
STLinkDriver

The InstallShield \wizard will install S TLinkDriver on your
computer. To continue, click Next.

| <Back ‘[ Mext > ][ Cancel

Choose Destination Location \
Select folder where setup will install files

Install ST LinkDriver to:
AL ANS TMicroelectionicshst_toolset

_

IristallSkazld

[ <Back |[ Mews | [ Concel |

W

Step 1 - Start Installation

Welcome screen of the installation. Just click on Next
button to proceed.

Step 2 - Select Destination

Click Change button to select new destination folder
or use the suggested installation path.

r
STLinkDriver - InstaliShield Wizard

Setup Status

The InstallShield ‘Wizard is instaling ST LinkDriver

IrstallShisld

Cancel

-
STLinkDriver - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield \wizard has successfully installed
STLinkDriver. Click Finish to exit the wizard

| ¢Back | Fiish | | Cancel

Step 3 - Installing drivers

Drivers are installed automatically in a matter of
seconds.

-

Step 4 - Finish installation

You will be informed if the drivers are installed correctly.
Click on Finish button to end installation process.

J
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Programming software

-

rd
-

Q0
=
E
E
(1o}
—
0o
o
=
a

v/
\

(i
J

mikroProg Suite™ for ARM® . . :
Installation wizard - 6 simple steps

On-board mikroProg™ programmer requires special programming software called

mikroProg Suite™ for ARM®, This software is used for programming of all supported i ooy Site o VLSO R T P T ==
. e . ™m ™m License Agreemert -
microcontroller families with ARM® Cortex™-M3 and Cortex™-M4 cores. Software has | Walooms t the mioPrug Sue for e i m

intuitive interface and SingleClick™ programming technology. To
begin, first locate the installation archive on the Product DVD:

This mizar vl twng the rstataten of Press Page Dovn 1o see the rest of e agreement.
et niist

i sopcators K]
before xtate [IMPORTANT « READ CAREFLLLY
relevant pystem fles witout havng to reboot your
et

[Tz horg sastement and imited warranty constane 8 gl sgreement [License

phoreamant’ Bativtan you (ather 42 4 indhidusl o & enity) and mirollsktranks

Chck it 5 et [mikrcBiektorika Aocates'} for softmare product [Solbwire”) denthed sbowe.
rcuing any softwane. meda, and sccompenying ondne o

DVD://download/eng/software/development-tools/arm/mikroprog/

B o et P v of the dareement, ekt Bt el corbon bk, ou st ot e
agesment MM vl 10, Cick |

mikroprog_suite_for_arm_v110.zip

gy QQAQ\ After downloading, extract the package and double click the =1 e
/e on prodV executable setup file, to start installation. Step 1.- Start Installati Step 2 - Accent EULA and conti
ep 1 - Start Installation ep 2 - Accep and continue
- S . . (i mireProg ite for BAM v110 Setup [EmE— Ky miiroFrog Suite for &AM 110 Setup
@ miobrog | Quick Guide e P e -
File About History = e T
n— 0 Click the Detect MCU button in order to e
recognize the device ID.
‘ Detect MCU |
i Y™ | i Click the Read button to read the entire P ——
2 I i ‘ microcontroller memory. You can click the Sy
‘ Verify | | Blank ‘ Save button to save it to target HEX file. (el (il
| . . Step 3 - Install for All users or Step 4 - Choose destination folder
| Erase | | Reset | e If you want to write the HEX file to the current user
HECFe—————— microcontroller, first make sure to load the PSR Ser Sl [ r—
target HEX file. You can drag-n-drop the [r—— %
o ot ey i L Completing the mikroProg Suite for
| kesd | | e ‘ file onto the software window, or use the = ANe ¢ ARMYV1.10 Solup Wizord
e Load button to open Browse dialog and — : ‘ ﬁ?ﬂ:::“““m
[ point to the HEX file location. Then click —
| p— | the Write button to begin programming.
|' Optians ‘ G Click the Erase button to wipe out the
- microcontroller memory. s 2 -
Progress: = ) [ T e
[ 0% | — ” .
e Step 5 - Installation in progress Step 6 - Finish Installation
Figure 5-2: mikroProg Suite™ for ARM® window - J
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Every developer comes to a point where he has to monitor the
code execution in order to find errors in the code, or simply
to see if everything is going as planed. This hunt for bugs,
or errors in the code is called debugging. There are two ways
to do this: one is the software simulation, which enables
you to simulate what is supposed to be happening on the
microcontroller as your code lines are executed, and the other,
most reliable one, is monitoring the code execution on the
chip itself. And this latter one is called hardware debugging.
"hardware” means that it is the real deal - code executes right on
the target device.

The on-board mikroProg™ programmer supports hardware
debugger - a highly effective tool for a Real-Time debugging
on hardware level. The debugger enables you to execute your
program on the host STM32 microcontroller and view variable
values, Special Function Registers (SFR), RAM, CODE and EEPROM
memory along with the code execution on hardware. Whether you
are a beginner, or a professional, this powerful tool, with intuitive
interface and convenient set of commands will enable you to track
down bugs quickly. mikroProg debugger is one of the fastest, and
most reliable debugging tools on the market.

All MikroElektronika compilers, mikroC", mikroBasic™ and
mikroPascal™ for ARM®natively support mikroProg™ for STM32,
as well as other compilers, including KEIL®, IAR®, Specialized
DLL module allows compilers to exploit the full potential of fast
hardware debugging. Along with compilers, make sure to install
the appropriate programmer drivers and mikroProg Suite™
for ARM® programming software, as described on pages 14
and 15.

When you build your project for debugging, and program the microcontroller with this HEX file, you can
start the debugger using [F9] command. Compiler will change layout to debugging view, and a blue line
will mark where code execution is currently paused. Use debugging toolbar in the Watch Window
to guide the program execution, and stop anytime. Add the desired variables to Watch Window and
monitor their values.

T mikraC PRO for ARM %.1.0.0 - C:\Users\Public\Docurments\h#> - o —or mples 15 PRO w7 for Stellars ARM\Led Blinking\LedBlinkn,., |l i
& GEIC PORTJ Ik
File Edit View Project Build Run Took Help - -
ERNE ARG S s e e 37 T B q | Debuglayoun - s dlm @2
ieainkng.c while (1) { ; ] Weteh Velses
- GPIO_Digital output (55 ; N E 3 | s0 @, 00 o | ®m 43
_ - GPIO PORTZ DATA By Byl o0 % B%|~a
" L = — $8 Remove < Properties g AddAll (4 RemoveAll
GFIC PORTEB DATH :
R gl Al Select variable from fist
GEIC PORTC DATZ ks
« B - — Search for varisble by assembly name:
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- 2
. GPICO PORIE DYy 2 N
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i GEL C'_P ORTE | Grid PoRTa DATA  [paladvatyy MR
GPID_PORTS DATA 0x000C 0000 0x400053FC
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¥ GPIO_PURTE DATA 000000000  0x400243FC
*  ag . | GPIO_PORTF_DATA 0x00000000  Ox400253FC
L GPIO_PORTG DATA ,  Dx00000000  Dx400253FC
L GPIO_PORTH DATA ©  0x00000000  Ox400273FC
. :
- Value GPIO_PORTJ_DATA 0x00000000  0x4003D3FC
50 =
. GPIO_PORTA_DATA 0xFF FF R
.
i GPIO_PORTE_DATA 000 00 1
. | Delay ms( GPIO_PORTC_DATA D000 00 €
.
. K GPIO_PORTD_DATA (k00 00
Lomllow = GPIC_PORTE_DATA 000 Q= 0000888 S80ms ..., —
I e (=] Watch Clack 5=
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I Mesooges | Gk ot 10_PORTE_DATA Ox00- i =
Errors Warnings Hints ycles: me:
DORTG. DATA M| curent count: [447,729 5.50 ms
Line Message Mo, Message Text == S
asst Delta: 8 0.11us
o 1144 Stalic RAM (bytes): 0 Dynamic RAM (bytes): 98301 elta: pt
0 1184 Used ROM (bytes): 2455 (17%) Free ROM fbytes): 259646 (38%) oo e
0 125 Praject Linked sfiily [ L
o 128 Linked in 452
0 129 Project Ledelinking. mcpar’ completed: E y
o 103 Finish fully: 17 Feb 201 | Clock: 180 MHz
4 i »
46:56 Insert Compiled C:\...\Examples\Development Systems\EasyMx PRO v7 for Stellaris ARMiLed

Figure 5-3: mikroC PRO for ARM® compiler in debugging view, with SFR registers in Watch Window
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Here is a short overview of which debugging commands are supported in mikroElektronika compilers. You can see what each command does,
and what are their shortcuts when you are in debugging mode. It will give you some general picture of what your debugger can do.

Toolbar Command Name Description
Icon
Start Debugger Starts Debugger.
|i:="' Run/Pause Debugger Run/Pause Debugger.
Stop Debugger Stops Debugger.

Executes the current program line, then halts. If the executed
20 Step Into program line calls another routine, the debugger steps into the
routine and halts after executing the first instruction within it.

Executes the current program line, then halts. If the executed program
line calls another routine, the debugger will not step into it. The whole
routine will be executed and the debugger halts at the first instruction
following the call.

O Step Over

Executes all remaining program lines within the subroutine. The

($1=3 ) . " :
>tep Out debugger halts immediately upon exiting the subroutine.

] Run To Cursor Executes the program until reaching the cursor position.

Toggle breakpoints option sets new breakpoints or removes those

= Toggle Breakpoints already set at the current cursor position.
= Show/Hide breakpoints Shows/Hides window with all breakpoints
r, Clears breakpoints Delete selected breakpoints
N Jump to interrupt Opens window with available interrupts (doesn’t work in hardware

debug mode)



One of the most distinctive features of EasyMx PRO™
v7 for STM32 are it's Input/Output PORT groups. They
add so much to the connectivity potential of the board.
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PORT headers, PORT buttons and PORT LEDs are next to each other, and  Fjgure 6-1: I/0 group contains PORT header, tri-state pull

grouped together. It makes development easier, and the entire EasyMx PRO™ V7 yp/down DIP switch, buttons and LEDs all in one place
for STM32 cleaner and well organized. We have also provided an additional PORT

headers on the right side of the board, so you can access any pin you want from that side of the board too.

Tri-state DIP switches, like SW1 on Figure 6-3, are used to enable 4K7
TG pull-up or pull-down resistor on any desired port pin.

Each of these switches has three states:

1. middle position disables both pull-up and pull-down

feature from the PORT pin

2. up position connects the resistor in pull-up state to

- : the selected pin

Figure 6-2: 3. down position connects the resistor in pull-down

-
PA14 -1
B

wpPA13E

WPATS

1

PORTA_LED

Tri-state DIP state to the selected PORT pin.
switch on PORTA/H

PORTA_LEVEL

1

RN1 RN2 RN3 RN4 RN5 RN6 RN7 RN8
10K 10K 10K 10K 10K 10K 10K 10K

o S LD1 LD2 LD3 LD4 LD5 LD6 LD7 LD8
. \I;S'IC'I'ON PRESS LEVEL B | | tri DIP ] 51' 3 ; [ ; ] 51' =] 51' S ; ; 51'

V3.3V Bt u'.cton-press eve tn-sta.te . E z E 3 3 3 2 2

switch is used to determine which /

logic level will be applied to port q 1 q hp) q 3 % T4 % 15 ﬂ % g ow

Figure 6-3: Schematic of the single I/0 group connected to microcontroller PORTA/H
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With enhanced connectivity as one of the key features
of EasyMx PRO™ v7 for STM32, we have provided two
connection headers for each PORT. |/0 PORT group
contains one male IDC10 header (like CN1 Figure 6-3).
There is one more IDC10 header available on the
right side of the board, next to DIP switches (like CN4
on Figure 6-3). These headers can be used to connect
accessory boards with IDC10 female sockets.

Figure 6-4: IDC10 male headers enable easy
connection with mikro€lektronika accessory boards

The logic state of
all microcontroller
digital inputs may be
changed using push
- RS buttons.  Tri-state
Figure 6-5: Button press DIP switch SW10 is
level DIP switch (tri-state) available for selecting
which logic state will be applied to corresponding MCU
pin when button is pressed, for each I/0 port separately.
If you, for example, place SW10.1 in VCC position, then
pressing of any push button in PORTA/H 1/0 group will
apply logic one to the appropriate microcontroller pin.
The same goes for GND. If DIP switch is in the middle
position neither of two logic states will be applied to
the appropriate microcontroller pin. You can disable pin
protection 2200hm resistors by placing jumpers J6 and
J7, which will connect your push buttons directly to VCC
or GND. Be aware that doing so you may accidentally
damage MCU in case of wrong usage.

31 R45

In the far upper right section of the
board, there is a RESET button, which
can be used to manually reset the
microcontroller.

LED (Light-Emitting
Diode) is a highly
efficient  electronic
light source. When
connecting LEDs,
it is necessary to
place a current
limiting resistor in
series so that LEDs
are provided with
the current value

SMD resistor
limiting current
through the LED

specified by the manufacturer. The current varies from
0.2mA to 20mA, depending on the type of the LED and
the manufacturer. The EasyMx PRO™ v7 for STM32 board
uses low-current LEDs with typical current consumption

1

of 0.2mA or 0.3mA. Board
contains 67 LEDs which can
be used for visual indication
of the logic state on PORT
pins. An active LED indicates
that a logic high (1) is present
on the pin. In order to enable
PORT LEDs, it is necessary
to enable the corresponding
DIP switch on SW15 (Figure
6-6).

PORTA

PORTD/H
PORTD/L
PORTE/MH

Figure 6-6: SW15.1
through SW15.8
switches are used to
enable PORT LEDs



Easier connectivity and simple configuration
are imperative in modern electronic devices.
Success of the USB standard comes from it's
simplicity of usage and high and reliable data
transfer rates. As we in mikroElektronika see it,
Plug-and-Play devices with minimum settings
are the future in embedded world too. This is
why our engineers have come up with a simple,
but brilliant pinout with lines that most of
today's accessory boards require, which almost
completely eliminates the need of additional
hardware settings. We called this new standard
the mikroBUS™. EasyMx PRO™ v7 for STM32
supports  mikroBUS™ with two on-board

sockets. As you can see, there are no additional
DIP switches, or jumper selections. Everything

is already routed to the most appropriate pins
of the microcontroller sockets.

Each mikroBUS™ host connector consists of two
1x8 female headers containing pins that are
most likely to be used in the target accessory
board. There are three groups of communication
pins: SPI, UART and I?C communication. There
are also single pins for PWM, Interrupt,
Analog input, Reset and Chip Select. Pinout
contains two power groups: +5V and GND on
one header and +3.3V and GND on the other
1x8 header.

mikro
BUS
AN/PA4

RST/PC2 PDAO/ANT

CS/IPD13 s » PDORX
MCU-SCK ® » PDB8/TX

MCU-MISOe & PB6/SCL
MCU-MOSI

PAO/PWM

PB7/SDA |

+3.3V +5V |
GND '

mikro
PD12/PWM
PD11ANT
PD6RX |
PDSTX

ANIPAS
RST/PC3
CS/PD14
MCU-SCK
MCU-MISO PB&/SCL
MCU-MOSI  PB7/SDA

+3.3V +5V
GND GND

- Analog pin
- Reset pin

- SPI Chip Select line
- SPI Clock line

- SPI Slave Output line
- SPI Slave Input line

- VCC-3.3V power line
- Reference Ground

- PWM output line
- Hardware Interrupt line
- UART Receive line
- UART Transmit line
- 1°C Clock line
- I°C Data line
- VCC-5V power line
- Reference Ground

/ /
mikro
BUS
[&] AN pwM [ PAO N PAS
PD10 PC3
=l RST NT 8] PD9 PD14 .
= O RX PD8/IN\MCU_SCK Figure 7-1:
MCU_MISO Rliscic X (= PB6 MCU_MISO ikroBUS™
|| MISO SCL (mf mIKro
MCU_MOST olhes a0 PB7 MCU_MOST .
m| 3.3V 5v [m] VCC-5V  VCC-3.3V connection
m| GND ND [m] :
. ¢ schematic

mikroBUS™ is not made only to be a part of our development boards. You can freely place
mikroBUS™ host connectors in your final PCB designs, as long as you clearly mark them with
mikroBUS™ logo and footprint specifications. For more information, logo artwork and
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mikroElektronika's portfolio of over 200 accessory boards is now enriched literally zero hardware configuration. Just plug and play. Visit the Click boards™
by an additional set of mikroBUS™ compatible Click Boards™. Almost each webpage for the complete list of available boards:

month several new Click boards™ are released. It is our intention to provide
the community with as much of these boards as possible, so you will be able
to expand your EasyMx PRO™ v7 for STM32 with additional functionality with http.//www.mikroe.com/click/
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UARTB UARTA

In order to enable USB-UART A
communication, you must push
SW12.1(PA9)andSW12.2 (PA10)
to ON position. This connects the
RX and TX lines to PA9 and PA10
microcontroller pins.

The UART (universal asynchronous receiver/trans-
mitter) is one of the most common ways of exchanging

data between the MCU and peripheral components. It is a serial
protocol with separate transmit and receive lines, and can be used for
full-duplex communication. Both sides must be initialized with the
same baud rate, otherwise the data will not be received correctly.

Modern PC computers, laptops and notebooks are no longer
equipped with RS-232 connectors and UART controllers. They
are nowadays replaced with USB connectors and USB
controllers. Still, certain technology enables UART

communication to be done via USB connection. In order to use USB-UART A module on EasyMx PRO™ v7 for

Controllers such as FT232RL from FTDI® convert STM32, you must first install FTDI drivers on your computer.
UART signals to the appropriate USB standard. Drivers can be found on

USB-UART A communication is being done

through a FT232RL controller, USB connector 9
(CN22), and microcontroller UART module. To

establish this connection, you must connect TX and

RX lines of the FT232RL to the appropriate pins of

the microcontroller. This selection is done using DIP

switches SW12.1 and SW12.2.

VaG3.3v VOGSV VOC-3.3V VOC-3.3v
PA9 TX-FTDI1 R14 RIS N2 <
PAL0 RX-FTDIL osco I K2 w7 vee 1 O
- oscr S I
_ TeoT [ ™ D- 2 48
- AGND [EE=R 4 L
- NC [y LD69 LD70 D+ 3 S5z
23| | RX-LED1
— CBUSO mzZ
- GND  Fp3oR[ CBUSL S []3s GND 4 no
NC GND [ Y S0
DSR# vee B —— USB B
RESET# -
GND LR
3V30UT ié FIDILD N VCC-3.3V VCC-5V  VCC-5V
Figure 8-1: USBDM R FTDIL-D P []R2 I
USB-UART A 10K c6 c7 E1
) FT232RL == i1 100nF | 100nF | 10uF
connection 100nF
schematic = = = =
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In order to enable USB-UART B
communication, you must push
SW12.3 (PD5) and SW12.4 (PD6)
to ON position. This connects the
RX and TX lines to PD5 and PD6
microcontroller pins.

If you need to use more than one USB-UART in your
application, you have another USB-UART B connector available

on the board too. Both available USB-UART modules can operate at the
same time, because they are routed to separate microcontroller pins.

USB-UART B communication is being done through a FT232RL
controller, USB connector (CN23), and microcontroller UART
module. To establish this connection, you must connect TX

and RX lines of the FT232RL to the appropriate pins of

the microcontroller. This selection is done using DIP

switches SW12.3 and SW12.4.

When using either USB-UART A or USB-

In order to use USB-UART B module on EasyMx PRO™ v7
STM32, you must first install FTDI drivers on your computer.

UART B, make sure to disconnect all Drivers can be found on

devices and additional boards that
could interfere with the signals
and possibly corrupt the sent or
received data.

schematic

Vac3.3v VOGSV VOC-3.3V VeC-3.3v
CN23 e
PD5 R29 R30 vee 1 o
PD6 1 28 2K2 K7 - =2
2 27 D-_2 248
3 26 R <5
= =] Z e 2 S>2
2 LD73 LD74
6 23 | | RLED2 [ GND 4 a CZ)
7 22 [ [ Tx-LED2 R37 l__
mrua GND CBUS1 4K7
g— nc FT232RL" g % —— USB B -0
10_ 19 .
11 18
g_ ié FIDI2-D N VCC-33V VCC-5V  VCC-5V
Figure 9-1: 1a_ 15 FTDI2-D_P [ R I
USB-UART B —rrr 24 25 E6
. =% 100nF | 100nF | 10uF
connection 100nF



USB is the acronym for Universal Serial Bus. This is a very popular industry standard that defines

cables, connectors and protocols used for communication and power supply between computers and other

devices. EasyMx PRO™ v7 for STM32 contains USB HOST connector (CN24) for USB Standard Type A plug,

which enables microcontrollers that support USB communication to establish a connection with the target device
(eg. USB Keyboard, USB Mouse, etc). USB host also provides the necessary 5V power supply to the target via TPS2041B

S —

VCC-3.3V

R36

— 1] usB-veus

10K T
USB-PSW 4

EN OC
GND
IN OUT

TPS2041B

g

VCC-5v

R32
2K2
ON

LD72

IC. Detection whether USB
device is connected to HOST
connector can be done through
VBUS line. Connection of USB
HOST VBUS line and PA10 pin
is established when SW10.7 is

on. CN24

vcCc 1

E E10
10uF 10uF

R41

10K

Q2
BC846

USB-D N D- 2
USBDP D+ 3

GND 4

jusa A

Figure 10-1: USB host
connection schematic

USB HOST
CONNECTOR

Figure 10-2:
Powering
USB device
4 through
PSW line

You can enable or disable power
supply to USB device connected
to HOST, through microcontroller
PA10 pin. In order to connect EN
TPS2041B IC pin to microcontroller,
you must push SW10.8 to ON
position.



EasyMx PRO™ v7 for STM32 also contains USB DEVICE connector (CN26) which enables f \
microcontrollers that support USB communication to establish a connection with the target \\f/

host (eg. PC, Laptop, etc). It lets you build a slave USB device (HID, Composite, Generic, etc.). ) )

Connector supports USB Standard Type B plug. Detection whether USB device is connected to Detectlng connection

HOST can be done through VBUS line. This line is traced to microcontroller PA9 pin. Connection of

USB DEVICE VCC line and PA9 pin is established when SW12.7 DIP switch is in ON position. When

connected to HOST, dedicated amber-colored power LED will light up as well. This VCC line cannot be
used for powering the board. It's only used for detecting connection.

Figure 11-2:
Enabling
USB DEVICE
detection
via VBUS

% EJ) e 1 VvCcC R4E00 AL USB-VBUS - Ilne

b E 2 D- DN RSE7 USB-D_N :

2o 3 or |op RBF USBD_ P - You can detect whether USB device
% =2 4.aND o LUSB-VBUS is plugged into the USB device
o> connector using VBUS power

§ LD76
USB B

RS8 detection line (PA9). Before using

GNp  L14K7 .
this feature, you must connect
oo DATA BUS L PA9 pin to USB connector using
SW12.7 DIP switch.
Figure 11-1: USB device connection schematic \ /
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