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From day one, we in MikroElektronika set ourselves the highest possible goals in pursuit of excellence.
That same day, the idea for Easy development boards was born. In its each and tiniest piece we had put all

our energy, creativity, and sense of what's best for an engineer.

We present you with the 7th generation of our boards, which bring us some exciting new features. We hope

that you like it as much as we do.

Use it wisely and have fun.

Nebojsa Matic,
Owner and General Manager
of MikroElektronika
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Two connectors for each port

Amazing connectivity

EasyMx PRO™ v7 for Tiva" C
Series is all about connectivity.
Having two different connectors
for each port, you can connect
accessory boards, sensors and
your custom electronics easier
than ever before.
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Everything is already here
mikroProg™ on board

Powerful on-board mikroProg™
programmer and hardware
debugger can program and
debug over 55 Tiva™ C Series
microcontrollers. You will

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

([

Introduction

ARM?® 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 Tiva™ C

Ready for all kinds of development

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.

Series was really a challenge. We wanted to put 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 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

For easier connections

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.

EasyMx PROY/



It's good to know

K
TM4C129XNCZAD is the default microcontroller

TM4C129XNCZAD is the default chip of
EasyMx PRO™ v7 for Tiva C Series. It belongs to and professionals

ARM?® Cortex™-M4 family. It operates at 120MHz, - Rich with modules
has 1024 KB of Flash memory, 256 KB of

controller with PHY, USB 2.0 (OTG, Host, Device),
140 General purpose 1/0 pins, 7x16/32-bit
timers, 2x12-bit A/D (24 channels), a 12-bit
D/A , 8xUARTs, internal Real time clock (RTC),
10xI2C, 4xSPI and 2xCAN controllers. It has
Serial wire debug (SWD) and JTAG interfaces for
programming and debugging.

- Great choice for both beginners

- Comes with examples for mikroC,
single-cycle System SRAM, integrated Ethernet mikroBasic and mikroPascal compilers

K

System specification

ma power supply
7-23V AC or 9-32V DC

SV | orvia USB cable (5V DC)

| power consumption
~76mA when all peripheral

modules are disconnected

board dimensions

weight
~500g (1.1 Ibs)

266 x 220mm (10.47 x 8.66 inch)

\_ /
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Package contains
) -
* By
] = 7

W e

Damage resistant EasyMx PRO™ v7 for Tiva™ C Series 9 USB cable User Manuals and

protective box board in antistatic bag Board schematics
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Power supply

Board contains a switching power
supply that creates stable voltage
and current levels necessary

for powering each part of

the board. The power supply
section contains a specialized
MC34063A power regulator which
creates a 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 (CN6), using
external adapters via adapter connector (CN34) or additional
screw terminals (CN35). External adapter voltage levels must be in
range of 9-32V DC and 7-23V AC. Use jumper J1 to specify which power
source you are using. Upon providing the power using either external adapters
or a USB power source you can turn on the 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 for Tiva" C Series

Figure 3-2: 3.3V VOLTAGE REGULATOR

P | VCC-5v VCC-USB
ower supply REGL
unit schematic S -\D 5 LD73
el . 3 © Vout vee-3.3v 2 POWER
-5V} Vin
J_ MC33269DT3.3
E17 55 52 E16 RSS
220uF/35V/LESR IlOOnF IIOOnF 10uF 2K2
O l=
SWITCH1 VGC-5V
v—1| N o)
VCC-USB 1 R93
8 []o.zz D3
- veesw, LA RuH 2 7 ’—K7
1 3 6 VECEXT . 1N4007
D5
E18 D7 4 5
220uF/35V/LESR MBRS140T3 53 VCC-SW CN34 oNaE
220pF
MC34063A Roa = 1N4007 1N4007
= = = = 3K 220uF/35V/LESR
R96 = =i
5V SWITCHING POWER SUPPLY 1K

page 6 EasyMX PROV7



Power supply:
The board's power supply unit creates a stable 3.3V voltage
necessary for the operation of the microcontroller and all
on-board modules. Power capacity:

via DC connector or screw terminals

(7V to 23V AC or 9V to 32V DQ),

or via USB cable (5V DC)

up to 500mA with USB, and up to 600mA
with external power supply

How to power the board?

1. With USB cable

Set J1 jumper to
USB position

To power the board with a USB cable, place jumper J1
in USB position. You can then plug in the USB cable
as shown on images o and 9 and turn the power
switch ON.

2. With adapter

Set ]J1 jumper to
EXT position

To power the board with an adapter connector, place
jumper J1 in EXT position. You can then plug in the
adapter cable as shown on images 9 and 0 and turn
the power switch ON.

3. With laboratory power supply

Set]1 jumper to
EXT position

To power the board using screw terminals, place
jumper J1 in EXT position. You can then screw-on the
cables in the screw terminals as shown on images e
and 6 and turn the power switch ON.

EasyMx PROY/
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Default MCU card

Microcontrollers are supported using specialized 104-pin
MCU cards that can be inserted into the on-board MCU socket.
There are several types of cards which cover all microcontroller
families of Tiva™ C Series Cortex™-M4. The Default MCU card

0w
o)
O
=
i
a
£
o
a
a
3
0

Figure 4-1: Default MCU card

- €asyMx mv7 | with TM4C129XNCZAD

~ M ™M
that comes with the EasyMx PRO™ v7 for Tiva™ C Series package { E T E—
is shown on Figure 4-1. It contains the TM4C129XNCZAD ) @) @) oy
microcontroller with on-chip peripherals and is a great choice " = ‘
for both beginners and professionals. After testing and building j | @ ey &
the final program, this card can also be taken out of the board | O E g § . E
o a o

socket and used in your final device. f o o RO

HW REV. 1.01
_SCK-PAZ MISO-PAS MOSI-PA4
o TM4C129XNCZAD is the default chip of EasyMx PRO™ v7
for Tiva™ C Series. It belongs to ARM® Cortex™-M4F family.
It operates at 120MHz, has 1024 KB of Flash memory,
256 KB of single-cycle System SRAM, integrated Ethernet
controller with PHY, USB 2.0 (OTG, Host, Device), 140
General purpose I/0 pins, 7x16/32-bit timers, 2x12-bit
A/D (24 channels), a 12-bit D/A, 8xUARTSs, internal Real

mjg[;g

V)l E
i} | En] [ii7) E-]
€23)/C22 C24.C25

time clock (RTC), 10xI2C, 4xSPI and 2xCAN controllers. R |
It has Serial wire debug (SWD) and JTAG interfaces for £
rogramming and debugging. oL
prog g gging S
X1
9 25MHz crystal oscillator. We carefully chose the most ®
convenient crystal value that provides clock frequency Ji(e TIVA
which can be used directly, or with the PLL multipliers ' N TMACI2SO RV« CARD _
to create higher MCU clock value. MCU card also contains 'i : e e = oy o
32.768 kHz crystal oscillator which provides external ' woa B gf wiom L

clock for RTCC module.

e 32.768-kHz external crystal oscillator which provides
external clock for the internal hibernation module.

page 8 EasyMX PR0V7
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How to properly insert your MCU card into the socket?

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 in the card. First make sure that the MCU
card orientation matches the silkscreen outline

o

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

on the EasyMx PRO™ v7 Tiva™ C Series board MCU
socket. Hold the MCU card over the socket, so
each header is properly alighed with the socket,
as shown in Figure 4-4. Then put the MCU card
slowly down until all the pins slide into the socket.

12

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

Check again if 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.

O

Figure 4-5 Properly
placed MCU card.
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EasyMx PROY/




Other supported MCU cards

MikroElektronika currently offers a total of
three populated MCU cards for the EasyMX for
Tiva™ C Series: TM4C129XNCZAD microcontroller
(default), TM4C123GH6PZ microcontroller and
TM4C123GH6PM microcontroller. You can also pur-
chase empty PCB cards that you can populate on

your own and solder any supported microcontroller
you need in your development. There are a total
of three empty PCB cards available. This way your
EasyMx PRO™ v7 for Tiva™ C Series board becomes
truly flexible and reliable tool for almost any of your
Tiva™ C Series projects. MCU cards can also be used

in your final devices. For a complete list of currently
available MCU cards, please visit the board webpage:

l " http://www.mikroe.com/easymx-pro/tiva/

~

EasyMx Elelv7

HW REV. 1.01
SCK-PA2 MISO-PAS MOSIPAS
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MCUCARD NS |
T Frife- S a

Default 212-pin MCU card with
TM4C129XNCZAD

| EasyMx[EEElv7

e

IGND
@ vrere TIVA®
TMACi20 NEVIEGEY  —
. T 0
"

Empty MCU card for 212-pin
TM4C129 MCUs

N

€asyMx EERv7

Standard 100-pin MCU card with
TM4C123GH6PZ

‘ EasyMx EEElv7

Empty MCU card for 100-pin
TM4C123 MCUs

[==EN N PRO NS
@ g

SCK-PAZ
MISO-PAL
I0S1-PAS,

& b
NG TIVA'
TMAciZ3

Standard 64-pin MCU card with
TM4C123GH6PM

€asyMx ERElv7

Empty MCU card for 64-pin
TM4C123 MCUs

EasyMx PROY/
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programmer

What is mikroProg™?

mikroProg™ is a fast programmer and debugger which is based on TI ICDI debugger. Smart engineering allows mikroProg™
to support over 55 ARM® Cortex™M4 devices from Tiva™ C Series 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 its top features.

LINK
_-I_. VCC-3.3V
b | R65 100 ng@ 46 / \
mlkroprog - Cortex Debug
C46
N USB 2.0 programmer - debugger . e - o] E RESET In addition to the
SB 2. : 7 on-board mikroProg
USB-PROG_P y
° e > ] - h VCg-3.3v programmer,
uBoARD =5 E o é o CIUEE| there's also a
Leabi Z 0K eroG : Cortex Debug
oni3 J__ connector that supports JTAG
Figure 5-1: v;'cczj: — - debug, Serial Wire debug and
mikroProg™ block ' Serial Wire Viewer operations.
schematic DATA BUS \_ Y,
How do | start? Enabling mikroProg™
In order to start using 1. Install the necessary 2. Power up the board, Five jumpers below the programmer USB
mikroProg™ and program  software and you are ready to go connector are used to specify whether
your microcontroller, you - Install programmer - Plug in the programmer programming lines should be connected to
just have to follow two drivers USB cable programmer, or used as general purpose |/
simple steps: - Install mikroProg Suite™ - LINK LED should light up Os. If placed in JTAG/SWD position, jumpers

for ARM® software connect PCO-PC3 pins to TCK, TMS, TDI and TDO programming lines respectively
and are cut off from the rest of the board.

page 12 EasyMX PR0V7



TM4(C1230C3PM

TM4C1230D5PM
TM4(C1230€E6PM
TM4C1230H6PM
TM4C1231C3PM
TM4C1231D5PM
TM4C1231D5PZ

TM4C1231E6PM
TM4(C1231€E6PZ

TM4C1231H6PM
TM4C1231H6PZ
TM4C1232C3PM
TM4C1232D5PM
TM4C1232E6PM

TM4C1232H6PM
TM4(C1233C3PM
TM4C1233D5PM
TM4C1233D5P2

TM4C1233E6PM
TM4(C1233€E6PZ

TM4C1233H6PM
TM4(C1233H6PZ
TM4C1236D5PM
TM4C1236E6PM
TM4C1236H6PM
TM4C1237D5PM
TM4C1237D5PZ
TM4C1237€E6PM

TM4C1237€E6PZ

TM4C1237H6PM
TM4C1237H6PZ

TM4C123AE6PM
TM4C123AH6PM
TM4C123BE6PM
TM4C123BE6PZ

TM4C123BH6PM
TM4C123BH6PZ
TM4C123FE6GPM
TM4C123FH6PM
TM4C123GE6PM
TM4C123GE6PZ

TM4C123GH6PM

TM4C123GH6PZ

TM4C1290NCZAD
TM4C1292NCZAD
TM4C1294NCZAD
TM4C1297NCZAD
TM4C1299KCZAD
TM4C1299NCZAD
TM4C129CNCZAD
TM4C129DNCZAD
TM4C129ENCZAD
TM4C129LNCZAD
TM4C129XKCZAD
TM4C129XNCZAD

Building on more than 20 years of experience developing leading microcontroller technology and ARM®-based processors, Texas Instruments launched the
Tiva™ ARM® MCU platform in 2013, with Tiva" C Series TM4C123x ARM Cortex-M4 M(Us.

These are the first Cortex-M-based MCUs to be built on 65 nanometer flash process technology, setting the roadmap to higher speeds, larger memory and
lower power. The Tiva™ C Series TM4C123x MCUs are ideal for home, building and industrial automation.

The ARM Cortex-M4 floating-point core Tiva™ C Series MCUs strike a perfect balance between performance and power consumption. They eliminate performance
tradeoffs with 12-bit ADC accuracy, achievable at the full 1 MSPS rating without any hardware averaging. And with low-power standby currents as low as

1.6 uA, they enable longer battery life and support constrained power budgets.



1 Installing programmer drivers

On-board mikroProg™ requires drivers in order to work. a
Drivers are located on the link below:

@
y

Stellaris and Tiva C Series ICDI Device Driver Installer

‘ www.mikroe.com/downloads/get/1810/mikroprog_ Walcorie ti the Statlars and Thia
ti_drivers_v130.zip ICDI Device Installer!

rmm—— Step 1 - Start installation

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

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 the installation of the programmer drivers.

To cantinue, click Next

Stellaris and Tiva C Series ICDI Device Driver Installer

mikroproq_ti_drivers_v130.zip End User License Agreement

gy To continue, accept the following license agreement To read the entire
} s T Step 2 - Accept EULA
mikroElekironika Associates License Statement and Limied Warranty -
IMPORTANT - READ CAREFULLY E]

This license statement and limited warranty constitute a legal agreement
(License Agreement) between you (edher 3s an individual o a single enbty)

(Sohware’) identied abova. including any sofwars. media. and
ing or-fine or printad

‘ @lsccopmacua

)1 do not accept this EULA

Make sure to understand and acept End User
License Agreement before moving to next step.

Stellaris and Tiva C Series

/ \ <Back || mews | [ concel
g L g y
E '; Stellaris and Tiva C Series ICDI Device Driver Installer
l Congratulations! You have finished
| drivers' Instalation.
=~ = Step 3 - Finish installation
32-bit Windows 05 (Windows 8, 64-bit Windows OS5 (Windows 8, You ice o this computor [ your o i
Windows 7, Vista, XP) Windows 7, Vista, XP) with instructions. please raad them first
l ¢ You will be informed if the drivers are
installed correctly. Click Finish to end the
e e installation process.
/' FTDICOM Driver.. Readyitouse
/" FTDICOM Driver Ready lo use
% % <Back _m __Cmoi

EasyMx PROY/
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Programming software

mikroProg Suite™ for ARM®

On-board mikroProg™ for Tiva™ C Series programmer requires special
programming software called mikroProg Suite™ for ARM®. This software
is used for programming all Tiva™ C Series microcontrollers. It features an
intuitive interface and Single Click™ programming technology. Software
installation is available on following link:

<

http://www.mikroe.com/downloads/get/1809/mikroprog_suite_for_arm_v130.zip

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

-
g mikroProg

File About

Device

History

| Detect MCU |

| Read || Write |

| Verify || Blank |

| Erase ||

Reset |

HEX File

| Load ||

Save |

Reload

=

=

| CODE

| Cptions

Progress;

[ 0%

EasyMx PROY’

Quick guide

Click the Detect MCU button in
0 order to recognize the device ID.

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

(3]

Click the Erase button to clear
G the microcontroller memory.

Figure 5-2: mikroProg Suite™ for ARM® window

v/

/

Installation wizard - 6 simple steps

rd

-

-

{7 mikroProg Suite For ARM v1.30 Setup

{7 mikroProg Suite For ARM v130 Setup

Welcome lo the mikroProyg Suile For
ARM v1.30 Setup Wizard

‘This wizard il guide you through the nstalation of
mikroProg Suite For ARM v1.30,

Tl rexmmernbed thel you dhse ol sther eppicatiors
before staling Setug. This vl make il possbie b gdate:
et system Fles without having fo reboot your

A5 Ginext o contnue,

Hext >

=

license Agmement
For ARM v1.30.
Press Page Down to see the rest of the agreement.
[rkrotiekronia Azcoaates Licanse Statement and Lmited Viaranty 7
[IMPORTANT - READ CAREFLLLY ‘—‘
it v aligal gt (Vi
Iagreement®) behuren yess (rither s an indhvicksnlor m single enfity) and
((miroDekironika Assocates’) for software product ("Sottware?) identified above,
pnduding any sottw: dia, and fne or

IF you sccept U erms of the agresment, ssbect the frst option bekow. You st accept the
agreement 1o restal mikroProg Suite Foe ARM u1.30. Click Nex 1o contine,

@ T gcoepl e Lenims of e Livenes Argressmer

(21T do not accept the terms of the License: Agreement
foFrog 5uta For ARIA

<t crcs

Step 1 - Start installation

Step 2 - Accept EULA and continue

{7 mikroProg Suite For ARM v1.30 Setup

mikmProg Siste: Tor ARM

1 fnsmall For Al Uscra(recommended];

@ Curvent User

{7 mikroProg Suite For ARM v130 Setup

Choase Install | acation
Chonse the fokder in which to install mkroProg Suite For ARM
YL,

Setup il installméroProg Sulte For ARM v 1,30 in the following folder. To instal in a different
folder, chk Browse and select another folder. Clck Instal to start the installation.

st J bt ] (et )

T e

Step 3 - Install for all users or
current user

Step 4 - Choose destination folder

{5 mikroProg Suite For ARM v1.30 Setup ey {5 mikroProg Suite For ARM v1.30 Setup | = )
Instnllation Complete: = o 2 .
Eato s comileled amrem il <N Compleling lhe mikioProg Suile For
e ARM v1.30 Setup Wizard
Completed mikroProg Suite For ARM v1.30 has been installed on your
ERE_ 1
Chick: Firish o cluse Uhis wizard.
nfgaFrog Suta For AR
ce EEET) | e L e

Step 5 - Installation in progress

Step 6 - Finish installation
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Every developer comes to a point when it's necessary to
monitor code execution in order to find errors in the code, or
simply to see if everything is going as planned. This hunt for
bugs or errors in the code is called debugging. There are two
ways to do this: one is 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,
more 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 Real-Time debugging
on hardware level. The debugger enables you to execute
your program on the host Tiva™ C Series 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 an intuitive interface and a 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
Tiva"™ C Series, 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. The compiler layout will switch to Debugging View,
and a blue line will mark where code execution is currently paused. Use the debugging toolbar in
the Watch Window to guide the program execution, and stop anytime. Add the desired variables
to the Watch Window and monitor their values.
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GPIO PORTE AHB DATA 000 00 04 00
GPID_PORTC_AHE_DATA  0x0000 0000
GPIO,PORTC_AME_DATA  0x00 00 00 00
GPIO_PORID_AHB DATA G300 00 00 00
GPID_PURTE_AID.DATA 00050000
GHLU_PORTY AHE_DATA 0300 00 00 00
GPIO_PORTG_AHE_DATA 400 00 00 00
GPIO_PORTH_AHB DATA © 000000000
GPIO_PORT)_AHB_DATA (D0 0000 00
GPID_PORTK_DATA @400 000000
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Figure 5-3: mikroC PRO for ARM® compiler in debugging view, with SFR registers in Watch Window



By By B [ 90 % ov ol | 8 [ B |

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 a 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™ - PEA [ PES () PE6 [ PE7

BLE
T

v7 for Tiva™ C Series are its Input/Output PORT groups.
They add so much to the connectivity potential of the board.

PORT headers, PORT buttons and PORT LEDs are next to each otherand  fjgyre 6-1: 1/0 group contains PORT header, tri-state pull
grouped together. This layout givest the EasyMX PRO for Tiva™ C Series @ yp/down DIP switch, buttons and LEDs all in one place
clean, well organized look and it makes development easier. We have also provided

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 SW7 on Figure 6-2, are used to
enable 4K7 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
Figure 6-2: selected pin
Tri-state DIP 3. down position connects the resistor in pull-down state to the =

switch on PORTE selected PORT pin.

PORTE LED

RN59 RN60 RN61 RN62 RN63 RN64 RN65 RN66
. 10K 10K 10K 10K 10K 10K 10K 10K
PORTE LEVEL Button press level tri-state
6 7 8 DIP switch is used to 71033 1034 7035 D36 71037 71038 Z1D39 Z1D40
o

S BUTTON PRESS LEVEL determine which logic level
ND

E7
PE6
PES
PE4
PE3

)
w
al

VCC-3.3V

g
will be applied to port pins
when buttons are pressed 5 T gﬁl o T2 qm of T &m
a o o o 0 o o 0 o o o o o a

Qﬁe 2
L o (o] [o] (o] [e]
o B | .(

Figure 6-3: Schematic of the single 1/0 group connected to microcontroller PORTE




Enhanced connectivity is one of the key features of
EasyMx PRO™ v7 for Tiva™ C Series. That's why we have
provided two connection headers for each PORT.
1/0 PORT group contains one IDC10 header (like CN18
Figure 6-3). There is one more IDC10 header available
on the right side of the board, next to DIP switches (like
CN19 on Figure 6-3). These headers can be used to
connect accessory boards with IDC10 sockets.

Figure 6-4: IDC10 headers enable easy connection
with MikroElektronika accessory boards

The logic state of
all  microcontroller
digital inputs may be
changed using push
buttons. Tri-state
DIP switch SW8 is
available for select-
ing which logic state
will be applied to corresponding MCU pin when but-
ton is pressed, for each I/0 port separately. If you, for
example, place SW8.5 in VCC position, then pressing
of any push button in PORTE I/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 ap-
propriate microcontroller pin. You can disable pin pro-
tection 2200hm resistors by placing jumpers J6 and
J7, which will connect your push buttons directly to
VCC or GND. Be aware that by doing so you may ac-
cidentally damage MCU in case of wrong usage.

" BUTTON PRESS LEVE!

Figure 6-5: Button press
level DIP switch (tri-state)

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

LED (Light-Emit-
ting Diode) is a
highly efficient
electronic light
source. When con-
necting LEDs, it is
necessary to place
a current limiting
resistor in series so
that LEDs are pro-
vided with the current value specified by the manu-
facturer. The current varies from 0.2mA to 20mA,
depending on the type of LED and the manufacturer.
The EasyMx PRO™ v7 for Tiva™ C Series board uses
low-current LEDs with typical current consumption of
0.2mA or 0.3mA. Board =
contains 67 LEDs which
can be used for visual in-
dication 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 neces-
sary to enable the corre-
sponding DIP switch on
SW12 (Figure 6-6).

SMD resistor
limiting current
through the LED

Figure 6-6: SW12.1
through SW12.8
switches are used to
enable PORT LEDs
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mikroBUS™ sockets

Easier connectivity and simple configuration
are imperative in modern electronic devices.
Success of the USB standard comes from its
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 the embedded world too. That
is why our engineers came up with a simple,
but brilliant pinout with lines that most of
today's accessory boards require, which almost
completely eliminates the need for additional
hardware settings. We called this new standard
the mikroBUS™. EasyMx PRO™ v7 for Tiva" C
Series 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.

mikroBUS™ host connector

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.

1 aneeas

mikro
A PDG/P\TVM‘
PFA/INT
PCBIRX
. PC7TX
MCU-MISO  PB2/SCL
MCU-MOS!  PB3/SDA

+3.3V +5V
GND GND
o o

RSTIPEO
CS/PBO

MCU-SCK
o

MCU-MOS!

mikro

(s) L) BUS o
AN/PES PD1/PWM
RST!E')E1 F‘D%-’ENT
CS/PBS PC4/RX
MCU-SCK PC5/TX
MCU-MISO PB2/SCL
PB3/SDA

2 -
o

+3.3V

mikroBUS™ pinout explained

AN - Analog pin
RST - Reset pin

CS - SPI Chip Select line

SCK - SPI Clock line

MISO - SPI Slave Output line
MOSI - SPI Slave Input line
+3.3V - VCC-3.3V power line

GND - Reference Ground

PWM - PWM output line

INT - Hardware Interrupt line
RX - UART Receive line

TX - UART Transmit line

SCL - 1°C Clock line

SDA - I°C Data line

+5V - VCC-5V power line
GND - Reference Ground

7 y 4 DATA BUS
pD0 /J\ PES
PF4/INPEL
pC6 /J\PB5 . .
pc7 /PN MCU-ScK Figure 7-1:
PB2 /NMCU-MISO . ™
PB3 /"\.MCU-MOSI mikro Bl..lS
VCC-5V  VCC-3.3V connection
schematic

~

Integrate mikroBUS™ in your design

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 the mikroBUS™ logo and footprint specifications.
For more information, logo artwork and PCB files visit our website:

@ http://www.mikroe.com/mikrobus/

/
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click” boards are plug-and-play!

MikroElektronika's portfolio of over 200 accessory boards is now enriched by an
additional set of mikroBUS™ compatible click™ boards. Aimost each 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 Tiva™ C Series with additional functionality with literally
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pDAcCclick

DAC click™
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zero hardware configuration. Just plug and play. Visit the click™ boards webpage
for the complete list of available boards:

@ http://www.mikroe.com/click/

ccRF click
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SHT1x click™
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USB-UART A
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N\ The UART (universal asynchronous
receiver/transmitter) is one of the most
Enab”ng USB-UART A 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.

-

o

UARTB UARTA

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.

Controllers such as FT232RL from FTDI® convert

UART signals to the appropriate USB standard.
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In order to enable USB-UART A

communication, you must push USB-UART A communication is realized through In order to use USB-UART A module on EasyMx PRO™ v7
SW5.1 (PD5) and SW5.2 (PD4) a FT232RL controller, USB connector (CN12), and the for Tiva™ C Series, you must first install FTDI drivers on
to ON position. This connects the microcontroller UART module. To establish this connection, your computer. Drivers can be found on link below:
RX and TX lines to PD5 and PD4 you must connect TX and RX lines of the FT232RL to the
microcontroller pins. appropriate pins of the microcontroller. This selection is done ‘ ) o :

\_ _/ using DIP switches SW5.1 and SW5.2. LJ AT b e A G

-—LCZO -—LCZI E1
VCC-3.3V 100nF 100nF 10uF VCC-5V  VCC-3.3V  VCC-3.3V

CN12
Figure 8-1: R3O o1 vee 1 < QO‘
USB-UART A RX-FTDLL D- 2 e
) - (W]
connection TEST R bt 3 g%
schematic PD5 TX-FTDIL A | w31 ¥ [ x mn=
PD4 RX-LED1 R34|:| GND4
CBUSO T CLED 4K7 wno
— GND pFr93oR| CBUSL J_— v
- NC GND | — USB B
— DSR# vce -
- DCD# RESET#
Z Crs# GND foel
- CBUS4 3v30UT -
s CBUS2 USBDM ﬁgﬁ_g—ﬂ
CBUS3 USBDP &
FT232RL —_C23
100nF
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USB-UART B 4%

——F——
Enabling USB-UART B
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In order to enable USB-UART B
communication, you must push
SW5.3 (PC5) and SW5.4 (PC4)
to ON position. This connects the
TX and RX lines to PD5 and PD6
microcontroller pins.

Figure 9-1:
USB-UART B
connection
schematic
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EasyMx PROY/
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If you need to use

more than one USB-UART
in your application, there's a second
connector, USB-UART B, available on the

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

USB-UART B communication is realized through a
FT232RL controller, USB connector (CN20), 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 SW5.3 and
SW5.4

When using either USB-UART A or USB-
UART B, make sure to disconnect all
devices and additional boards that
could interfere with the signals

and possibly corrupt the

sent or received data.

_—LC38 6
VCC-3.3V 100nF 100nF 10uF  VCC-5V

In order to use USB-UART B module on EasyMx PRO™ v7
for Tiva™ C Series, you must first install FTDI drivers on
your computer. Drivers can be found on link below:

*

VCC-3.3V  VCC-3.3V

http://www.ftdichip.com/Drivers/VCPhtm

CN20
R46 R47 vCe 1 mo
RX-FTDI2 2K2 4K7 O
&5
RX X <w
¥ D+ 3 o=
TX-FTDI2 LD43 LD44
RX-LED2 | R54 ] GND4 o=
TX-LED2 47 wno
GND  [p3oR CBUSL ]
NC GND — USB B
DSR# vce =
RESET# RS5
GND [y 10K ]
3vsout o0
FTDI2-D_P
FT232RL ==c41
100nF
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USB Host
communication

to establish a connection with a target device (such as a USB
Keyboard, a USB Mouse and so forth). USB Host also provides
the necessary 5V power supply to the target via TPS2041B
IC. Detecting whether the USB device is connected to the
Host connector or not can be done through the VBUS line.
Connection of USB Host is established when SW5.7 and

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 Tiva™ C Series contains USB Host
connector (CN21) for a USB Standard Type A plug, which

enables microcontrollers that support USB communications SW5.8 are on.
VCC-3.3V VCC-5V .
/ Figure 10-1: USB host
VCC-3.3V R51 R49 R50 i i
Ror [JRe ke connection schematic
Rs3 VECsV LD41 LD42
1ok utt L oc L on
4 3
EN OC
= == CN21
GND [
5 IN OuT L no:
- 8- . =
_ N TPS2041B l=lE9 Ll lE10 USB-D_N mb
= : - 10uF 10uF USB-D_P %UJ
— in D1 _1_ [aa] %
PD3 — N — use-psw BAT43 = Q2 o
PB1 USB-VBUS K 5 R60 BC846 S0
SW5 100 10K
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Figure 10-2:
Powering
USB device
through
PSW line

You can enable or disable power
supply to USB device connected
to Host, through microcontroller
PD3 and BP1 pins. In order to
connect EN TPS2041B IC pin to
microcontroller, you must push
SW5.7 and SW5.8 to ON position.

N v
EasyMx PROY/




communication

EasyMx PRO™ v7 for Tiva™ C Series also
Vi contains a USB Device connector (CN25)
which enables microcontrollers that support

b USB communications to establish a connection

7 with a target host (such as PC, Laptop, and so forth).

4 It lets you build a slave USB device (HID, Composite,
' Generic, and others). Connector supports a USB Standard

X

D2 BAT43

Type B plug. Detecting whether the USB device is connected
to the host or not can be done through the VBUS line. This line
is traced to microcontroller PB1 pin. Connection of USB Device
is established when SW5.8 DIP switch is in ON position. When
connected to a host a 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 a connection.

CN25

R67 100
—1

USB-VBUS ’K

USB-D_N

LI
R69 27
—i

USB-D_P

—

R73 27
—i

/

PB1 ~ USB-VBUS

SW5

EasyMx PROY/

—

ON
¥
LD63 4

R77 USB B
4K7 e

GND

GND4

CONNECTOR

USB DEVICE

Figure 11-1: USB device
connection schematic
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Detecting connection

Figure 11-2:
Enabling
USB DEVICE
detection
via VBUS
line

You can detect whether USB device
is plugged into the USB device
connector using VBUS power
detection line (PB1). Before using
this feature, you must connect
PB1 pin to USB connector using
SW5.8 DIP switch.

~
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