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Two connectors for each port
Amazing Connectivity
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Easy-add extra boards
mikroBUS™ sockets
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Many on-board modules
Multimedia peripherals

65

microcontrollers supported

PIC24°, dsPIC33° and pic32°

Fast USB 2.0 programmer and
In-Circuit Debugger

-MikroElektronika
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To our valued customers

Providing our users the ability to easily switch between architectures on the same development board has
always been an engineering challenge for us. But we have mastered this technology during the past decade
and now we present you the revolutionary board that combines support for three different microcontroller
families:; Microchip’s dsP1C33°% PIC24° and PIC32°. EasyPIC Fusion™ v7 is the ultimate board for all of your
16-bit and 32-bit PIC projects.

You made the right choice.

Nebojsa Matic,
Owner and General Manager
of MikroElektronika
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One board for three architectures

dsPIC33, PIC24 & PIC32

For the first time we combined
the power of three separate
boards in one ultimate

board for high performance
Microchip MCUs. Developers
now have the new scalability
like never before.
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Introduction

EasyPIC Fusion™ v7 is the first board of it's kind to combine support for
three popular Microchip® low-power microcontroller architectures in one
place. We wanted to put as many peripherals on the board as possible,

Tieoad o 5, to cover many internal modules. We have gone through a process of

fine tuning the board performance, and used 4-layer PCB to achieve

Everything is already here
mikroProg™ on board

Powerful on-board mikroProg™
programmer and In-Circuit
debugger supports over 65
microcontrollers. It features
fast enhanced programming
and rich set of debugging
instructions.

([

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.

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.

EasyPIC Fusion™ v7 development Team

For easier connections

mikroBUS™ support

This innovative new socket
allows you to use dozens
of Click accessory boards
with almost no hardware
adjustments. Adding new
functionality to your device
was never so easy.

EasyPIC Fusipn”



It's good to know

4 )
System Specifications
@H power supply ( I w power consumption board dimensions weight
7-12V AC or 915V DC O ~143mA (all modules are 266 x 220mm ﬁ ~460g
5V or via USB cable (5V DC) ~ OVUMPTON disconnected) (10.47 x 8.66 inch) (1.014 Ibs)
- J
4 )
Package contains
{ )
Gmuruﬂemnuin = Ap
pE.il s S
Damage resistant e EasyPIC Fusion™ v7 board e USB cable
protective box in antistatic bag
EasyPIC FUSI:'.n E e chamattce ] o
e EasyPIC Fusip,n”
RERD A w1 -
9 User Manual e Board schematic mikrolCD™ and mikroProg
Suite™ manual
- J
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power supply

»

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 regu-
lator 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 9-15V DC and 7-12V 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) indicates the presence of
power supply.

REG1
VCC-3.3V

10uF

Vout

I_
_]_(38

100nF

vee-svl
MC33269DT3. 3

VOLTAGE REGULATOR

BT

D4

VCC-5v

Z

7-12V AC

ON RTG{

.-_ R74 ‘FI‘CﬁE “5 b

o

= Rsmﬁj-]mi-jﬂ us

EESES CD
l o Y
- POWER SUPPLY
Figure 3-1: Power supply unit of EasyPIC Fusion™ v7
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Figure 3-2: Power supply unit schematic
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Power supply: via DC connector or screw terminals _&

(7Vto 12V ACor 9V to 15V DQ), 2

Board power supply creates stable 3.3V necessary for or via USB cable (5V DC) o
operation of the microcontroller and all on-board modules. Power capacity: up to 500mA with USB, and up to 1500mA g
! o

a

with external power supply

How to power the board?

1. With USB cable

Set ]9 jumper to
USB position

To power the board with USB cable, place jumper J9
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. Using adapter

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 @), and turn the
power switch ON.

3. With laboratory power supply

Set ]9 jumper to
EXT position

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 e and @
and turn the power switch ON.

EasyPIC Fusipn” oo 7



MCU cards

Microcontrollers are supported using specialized MCU cards containing 104 pins,
which are placed into the on-board female MCU socket. There are several types of
cards which cover PIC24x, dsPIC33x, PIC32MX4xx, PIC32MX7xx microcontroller
families in 100-pin TQFP packages. One of the MCU cards is shown on Figure 4-1.
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Figure 4-1: MCU card with PIC32MX795F512L
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It contains PIC32MX795F512L 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.

€ ric32Mx795F512L has BOMHz maximum frequency, 512K bytes of

program memory (flash), 128K bytes of data memory. It has integrated
Ethernet controller, USB (OTG, Host, Device), 85 General purpose I/0 pins,
5 16-bit timers, 16 Analog Input pins (ADC), 6 UARTS, internal 8 MHz and
32kHz oscillators, internal Real time clock (RTC), 5 12C, 4 SPl and 2 CAN
controllers. It also contains 3 analog comparators and two programming and
debugging interfaces.

8MHz crystal oscillator. 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 waveform for RTCC module.

USB communications lines. These two jumpers, when in USB position, connect
D+ and D- lines of the on-board USB connector with RG2 and RG3 microcontroller
pins. Since PIC32MX795F512L supports USB, jumpers are in USB position.

Ethernet transceiver. This MCU card contains single-chip Ethernet physical
(PHY) layer transceiver which provides additional Ethernet functionality to
PIC32MX795F512L controller

25MHz crystal oscillator. This crystal oscillator is connected to external
Ethernet module.

EasyPIC Fusipn”
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Figure 4-2: ETHERNET MCU card schematic
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How to properly place 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 the MCU card. First make sure that MCU card
orientation matches the silkscreen outline on the

o

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

EasyPIC Fusion™ v7 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

12

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.

.

EasyPIC Fusign
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Other supported MCU cards

MikroElektronika currently offers total of five populated MCU cards with different
microcontrollers. You can also purchase empty PCB cards that you can populate on
your own and solder any supported microcontroller you need in your development.
There are total of five empty PCB cards available. This way your EasyPIC Fusion™
v7 board becomes truly flexible and reliable tool for almost any of your PIC24°,
dsPIC33° and PIC32° projects. MCU cards can also be used in your final devices.
For complete list of currently available MCU cards, please visit the board webpage:

' ,' www.mikroe.com/easypic-fusion/

® G augiEige

Empty 100-pin TQFP PF MCU
CARD 1 CARD 2

Empty 100-pin TQFP PT
ETHERNET MCU CARD

CARD 1

100-pin TQFP PT ETHERNET
CARD with PIC32MX795F512L

100-pin TQFP PT MCU CARD 1 100-pin TQFP PT MCU CARD 1 100-pin TQFP PT MCU CARD 2 100-pin TQFP PF MCU CARD 2
\_ with PIC24EP512GU810 with dsPIC33EP512MU810 with PIC32MX460F512L with dsPIC33F)256GP710A
EasyPIC Fusipn” page 11
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On-board programmer

What is mikroProg™?
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mikroProg™ is a fast USB 2.0 programmer with mikrolCD
hardware In-Circuit Debugger. Smart engineering allows

- i : J .
mikroProg™ to support all PIC10, PIC12, PIC16, PIC18, PIC24, | gt SR i
dsPIC30/33, PIC32 MCU families in a single programmer! It

supports over 570 microcontrollers from Microchip®. Outstanding

performance and easy operation are among it's top features. i — USB 20 Drogfammer & dEDUggE‘f
a1l b L5

How do | start? bV §] ps i Pse2. -
d) 0-%»

In. order to start Iusmg mikroProg and' program your - LINK IN-CIRCUIT
microcontroller, you just have to follow two simple steps: : PROGRAMMER
E’.'IE

1. Install the necessary software
- Install USB drivers (Page 14)
- Install mikroProg Suite™ for PIC® software (Page 15)

IN-CIRCUIT
DEBUGGER
COMPILERS -
SUPPORTED -
2. Power up the board, and you are ready to go.
- Plug in the programmer USB cable
- Turn on Power switch

- LINK and POWER LED should light up.

Figure 5-1: mikroProg™ is well protected under metal casing

Why so many LEDs?

Three LEDs indicate specific programmer operation, Figure 5-1. Link LED lights up when USB link is established with your PC, Active LED lights up when programmer is
active. Data LED lights up when data is being transferred between the programmer and PC software (compiler or mikroProg Suite™ for PIC®).

-
Programming with ICD2/ICD3

EasyPIC Fusion™ v7 is equipped with RJ-12 connector compatible
with Microchip® ICD2° and ICD3°® external programmers. You can
either use the on-board mikroProg™ programmer or external
programming tools as long as you use only one of them at the
same time. Insert your ICD programmer cable into connector
CN33, as shown in images ) and @).

EasyPIC Fusipn”
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Figure 5-2: mikroProg™ block schematic
\_ J
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On-board mikroProg™ requires drivers in order to work. /= k—,—/ N\
Drivers can be found on the link below: — - —
mikroblekironiks USS1EF Device (b4 Visla Platiorm] Instatier mikroBlektraning USB1E7 Device (4 Vists Platherm) Installer
i Welcome to the USB18F Device et Yl Lo Aot
, www.mikroe.com/eng/downloads/get/1202/ (x64 Vista Platform) Installer!
Cj mikroprog_for_pic_drivers_v200.zip % i e sl sl b i [] Lo e G
agreement, use the scroll bar or press Ehe Page Dowen key.
When you locate the drivers, please extract files from Uesnsn a0 Utod Warmeey  «
the ZIP archive. Folder with extracted files contains sub IEORTANTS FEAD CAREEULLY
folders with drivers for different operating systems. ettt i
. . . enibly) ered ik Eledronice [imiogl Agsocisles”] for oftware
Depending on which operating system you use, choose prochict [ Softusis | dentfad sbae, mchudng acy Scitisre, mads,
adequate folder and open it SE " i .
' ' S re=rer [Cosvere ] [CBm
11w o eseet this EVLA
Tocontinue. chck Nea,
. cfock ([Heas ] [ Conedd | [ <osr [ Hets ] [ Concd |
- - ks — 1\
Step 1 - Start Installation Step 2 - Accept EULA
2 o — Welcome screen of the installation. Just click on Next  Carefully read End User License Agreement. If you
Vista 32bit, Win Vista 64hit, Win Win 98 button to proceed. agree with it, click Next to proceed.
2008 32 bit, 2008 64 bit,
Windows 7 32 bit Windows 7 64 bit
[ reikeoiektromika USB18F Device (x4 Vista Platform} Installer [ FeikeoRlektromika USB18F Device a4 Visto Pletform Installer
Instalicy the direry... Congratulations! You have finished
. drivers’ Instalation.
) |
-nl The diivers wene successhuly inslslied on this compuler
‘e ean nevw connest your devics to thia compatar. f yeur deviee:
s wilh reinactions, plsase need (vem frst
4 ! Adobe _ .
Win 2000, XP, Win XP, 2002 installing_usb_dri = -
2003 32-bit 64-bit - vers.pdf Fresse wat whis the deivers ivsisi. This may fiske some fime b9 conpiete
— Drwer Hame Stass
‘vmﬁmmafusm Flady 16 Lusa
In the opened folder you should Bak || Mee fooi Cancel
be able to locate the driver [
setup file. Double click on setup Step 3 - Installing drivers Step 4 - Finish installation
file to begin installation of the
programmer drivers. Drivers are installed automatically in a matter of Youwillbeinformedif the drivers are installed correctly.
USB18PRG-Vista- seconds. Click on Finish button to end installation process.
x4 EXE \ J

EasyPIC Fusipn”
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Programming software

mikroProg Suite™ for PIC®

On-board mikroProg™ programmer requires special programming software called

mikroProg Suite™ for PIC®. This software is used for programming all of Microchip®

microcontroller families, including PIC10, PIC12, PIC16, PIC18, dsPIC30/33, PIC24 and
PIC32. Software has intuitive interface and SingleClick™ programming technology.

To begin, first locate the installation archive on our website:

' " http://www.mikroe.com/downloads/get/1201/mikroprog_suite_for_pic.zip

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

FK‘?:MWEW_ -

Read || Usapy
e it { imblg —
—— = | k USD UL Inpat O ""E“.‘FEWM 8
Verify £ —
- = I _Elal!l-: § mmm;h‘ = .J
Erage ] Input Divider | 12, 5y, ™
Faset 22 Doy i
| ——— Watchdog Timer Enable || - =i
HEX Fig VDT Enibied = <
= Opm : Vindowed Watchdog Timer | Smu.\mg;;d' =
o Watchdog Timer postscater o -
g 04 Mo Sekctin P sy i
MMMEPE;LKaE‘IEGLKma ) £ |
CLKD Enable | 160 sutput sgral T ki
Primary Osciotor Confguration Db o
Internal/External Smitch Over Eanied = L)
Carnediars Crarillatie Ensnad = o
Frogram Memory Sce: 512 k8 msm,-.:. T
| Address: Fievison
Qptions [
Progresss
[ 0% | llllnilnlmntln
IKH‘\MMWHWIF-‘W
iy A
HEX File: —
JEES
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Installation wizard - 6 simple steps

4
-

(i
J

6

Thes misies) 1ol gk pons Brsnagh o putslaton o
e St o M 2129,

18 it a1 vins Gk o 28 asea v
bkag Ertg SeLp, The rlmate 2 pocstie 7 L
el e s P By B e

O ek i 1 st

o] (e

L mkrePrig St tr IC 230 Setun [T T mivaog Stk e P 228 e [Ty
. Licans: Agremmant . =
‘Walcome to the miknoProg Suite for
PIC v2 20 Setup Wizard L R e ﬂ

ea Page D B2 e e et £F ot aprement

ek ord Aasttittd Lotrae Slateert and Lisled Virnisity
AN - READ CARERULLY

This bcerae slatoment s mstnd ity ormbiuile 4 losl sgresment [Lcesse
pemen ) B BN i) and

s, wdl i o poried

1 s mmp o Sers of By e, e e Bt opfoon beiger, Vo muat aconpt B
greamani 43 ol mbroogy Sle B PC VL2 Chok Heee! B8 iV,

® g
T not acompt e Serms of P Losme Agressent

BT T

Step 1 - Start Installation

Step 2 - Accept EULA and continue

G koo Skt for PIC (228 Sep [Ty G o Suse for PIC 1229 Seten [
ik Py Sushe For PIC ¥ : Chanss inutall Location A -
Choome T Folder in which 1.l sskoofyog Suste for FIC
- w2 ity -
- sl P e rpmarided] St vl el ko St o PIC v 29 the ko Feir, T el o cHfarent
e i ke, B i selct s ok £36 it b st B i
Curent User

Seaen semmnd: 37, 348
Space sralable: 14,608

BT T
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mikrolCD™ - In Circuit Debugger

What is Debugging?

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
MCU itself. And this latter one is called In-Circuit debugging.
“In-Circuit” means that it is the real deal - code executes right
on the target device.

What is mikrolCD™?

The on-board mikroProg™ programmer supports mikrolCD™ - a
highly effective tool for a Real-Time debugging on hardware
level. The mikrolCD™ debugger enables you to execute your
program on the host PIC microcontroller and view variable
values, Special Function Registers (SFR), RAM, CODE and
EEPROM memory along with the mikrolCD™ 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.
mikrolCD™ is one of the fastest, and most reliable debugging
tools on the market.

Supported Compilers

All Mikro€Elektronika compilers, mikroC, mikroBasic and
mikroPascal for PIC®, dsPIC® and PIC32° natively support
mikrolCD™. Specialized mikrolCD 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 PIC® programming software,
as described on pages 14 and 15.

page 16
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mikrolCD"

in-circuit debugger

How do | use the debugger?

o

When you build your project for debugging, and program o on ol B = &,
the microcontroller with this HEX file, you can start the Bl 2070

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 ~ [amweseee

anytime. Add the desired variables to Watch and monitor their

values. Complete guide to using mikrolCD™ with your compiler ~ Figure 5-3: mikrolCD™ manual ex-

is provided within the EasyPIC Fusion™ v7 package. plains debugging thoroughly
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o mikrolCD™ commands B BB <o % oo o1 | & E 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 some general picture of what your debugger can do.

Tt::(l,l:lar Command Name Shortcut Description
Start Debugger [F9] Starts Debugger.
|'_;='* Run/Pause Debugger [F6] Run/Pause Debugger.
Stop Debugger [Ctrl + F2] Stops Debugger.
Executes the current program line, then halts. If the executed
0 Step Into [F7] 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
®
0 Step Over [F8] routine will be executed and the debugger halts at the first instruction
following the call.
Executes all remaining program lines within the subroutine. The
2 . . . :
0 Step Out [Ctrl + F8] debugger halts immediately upon exiting the subroutine.
] Run To Cursor [F4] Executes the program until reaching the cursor position.
, Toggle breakpoints option sets new breakpoints or removes those
= Toggle Breakpoint [F5] already set at the current cursor position.
= Show/Hide breakpoints [Shift+F4] Shows/Hides window with all breakpoints
'ﬁ‘w/ Clears breakpoints [Shift+Ctrl+F5] Delete selected breakpoints
N Jump to interrupt [F2] Opens window with available interrupts (doesn’t work in mikrolCD

mode)

EasyPIC Fusipn”
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One of the most distinctive features of EasyPIC Fusion™
v7 are it's Input/Output PORT groups. They add so much

to the connectivity potential of the board. RF‘
RF2

J

140d

Everything is grouped together

Figure 6-1: 1/0 group contains PORT header, tri-state pull

together. It makes development easier, and the entire EasyPIC Fusion™ v7 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 pull-up/down DIP switches

Tri-state DIP switches, like SW7 on Figure 6-3, are DATA BUS

used to enable 4K7 pull-up or pull-down resistor on ofekbrEe N
any desired port pin. Each of these switches has three 3
StatES: - W RFO RFO RF1
1. middle position disables both pull-up and pull-down Z o §§§ E—ggg/
feature from the PORT pin . RFL2 RFL RE13
2. up position connects the resistor in pull-up state to [ ——— VCC'3'3V|_CN151 vees M_cm 1
Figure 6-2: the selected pin - l = =
Tri-state DIP 3. down position connects the resistor in pull-down = vees3 =
switch on PORTF  state to the selected PORT pin.
PORTF_LEVEL RN41 RN42 RN46 RN47 RN48 RN49 RNSO RN51
Button press level tri-state DIP 10K 10k 10K 10K 10K 10K
23456 switch is used to determine Ll , el , L4 LD47 LD48 LD49 wsol_ , sl .
: which logic level will be o i o~ 7
applied to port pins when * * * /
buttons are pressed % T % 1 1 1 1 1 1

Figure 6-3: Schematic of the single I/0 group connected to microcontroller PORTF

page 18 EasyPIC FUSi}."'IV7



Headers

Withenhanced connectivity as one of the key features of
EasyPIC Fusion™ v7, we have provided two connection
headers for each PORT. I/0 PORT group contains one
male IDC10 header (like CN13 Figure 6-3). There is
one more IDC10 header available on the right side of
the board, next to DIP switches (like CN16 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 MikroElektronika accessory boards

EasyPIC Fusipn”

The logic state of
all  microcontroller
digital inputs may
be changed using
push buttons. Tri-
state DIP switch
SW10 is 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 SW10.6 in VCC position, then pressing
of any push button in PORTF 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 appropriate
microcontroller pin. You can disable pin protection 220ohm
resistors by placing jumpers J6 and }7, which will connect
your push buttons directly to VVCC or GND. Be aware that
doing so you may accidentally damage MCU in case of
wrong usage.

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

C31R45

Reset Button

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

K efficient  electronic
.—E light source. When
SHD LED :I__ connecting  LEDs,

T? it is necessary to
place a current
SMD resistor limiting resistor in

limiting current

through the LED series so that LEDs

are provided with

the current value

specified by the manufacturer. The current varies
from 0.2mA to 20mA, depending on the type of the
LED and the manufacturer. The EasyPIC Fusion™ v7
board uses low-current LEDs with typical current
consumption of 0.2mA or SW15
0.3mA. Board contains 68 o=
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).

PORTSEIL

PORTDH
PORTD/L

Pl

Figure 6-6: SW15.1
through SW15.8
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 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™. EasyPIC Fusion™ v7 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.

mikro
¢ ¢ eBUS
REBAM PWMIRDD

ST INTYi
s RX/

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

i

mikro
é ¢ 4BUS
REJ/AN PWMRD1 |
ST INTH g

PWM - PWM output line

INT - Hardware Interrupt line
RX - UART Receive line

TX - UART Transmit line

SCL - I2C Clock line

SDA - I12C Data line

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

J

mikro

BUS
=] AN pwM [m i
m| RST INT [m] e
m| s RX [m| =
m| scK T [ml %
m| MISO SCL |m| e
m| MOST SDA [m|
m| 3.3V 5v |m| VCC-5v
m| GND GND [m|

mikro

BUS
L ] AN PwM [H]
= m| RST INT [m]
o m| s RX [m]
Mico m| scK T [ml
Mos m| MISO SCL |m|
m| MOST SDA [m|
VCC-3.3V m| 3.3V 5v |m|
m| GND GND [ml

N UATABUS

Figure 7-1:
mikroBUS™
connection
schematic

Integrate mikroBUS™ in your design

mikroBUS™ is not made to be only 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 PCB files visit our web site:

| " http://www.mikroe.com/mikrobus/

J
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MikroElektronika portfolio of over 200 accessory boards is now enriched zero hardware configuration. Just plug and play. Visit the Click boards™ web
by an additional set of mikroBUS™ compatible Click Boards™. Almost each page 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 , ; y
to expand your EasyPIC Fusion™ v7 with additional functionality with literally C} http://www.mikroe.com/click/
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In order to enable USB-UART A
communication you must push
SW12.1 and SW12.2 to ON
position. This connects the RX
and TX lines to RF5 and RF4
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.

Controllers such as FT232RL from FTDI convert In order to use USB-UART A module on EasyPIC Fusion™ v7,

UART signals to the appropriate USB standard. you must first install FTDI drivers on your computer. Drivers can
be found on link bellow:;

USB-UART A communication is being done ‘

through a FT232RL controller, USB connector D http://www.ftdichip.com/Drivers/VCP.htm

(CN22), and microcontroller UART module. To

establish this connection, you must connect RX and

TX lines of the FT232RL to the appropriate pins of

the microcontroller. This selection is done using DIP

\_ J  switches SW12.1 and SW12.2.
VCC-33V VCC-5V VG5V
L. L L
IlOOnF 100nFi|i10uF
vegsv | i 1 VCCSV  VCC3.3V VCC3.3V
RFS R14 R15 CN22
RF4 _28 2K2 4K7 VCC 1 <X
_ 27 O
— 26 RX X D- 2 b=
Z 25) Z <3
4 24 ' peg LD70 D+ 3 S
- 23 | | RX-LED1 | =
- 22 | | TX-LEDL GND4 om
RALY:EH a0 Frosoe ! R (15 55
Swi2 20 )
5 — USB B ]
18
17
Figure 8-1: 16 FTDI1-D N -
USB-UART A 15 FTDI1-D_P [ s
i FT232RL =i
connection E s
schematic = = = =
i v7



communication

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 RX

and TX lines of the FT232RL to the appropriate pins of

the microcontroller. This selection is done using DIP

switches SW12.3 and SW12.4 or SW12.5 and

SW12.6.
In order to use USB-UART B module on EasyPIC Fusion™ v7,
When using either USB-UART A or USB- you must firstinstall FTDI drivers on your computer. Drivers can
UART B, make sure to disconnect be found on link bellow:;
In order to enable USB-UART B all devices and additional boards ‘
communication, you must push that could interfere with the D http://www.ftdichip.com/Drivers/VCP.htm

SW12.3 and SW12.4 or SW12.5 signals and possibly corrupt the
and SW12.6 to ON position. This data being sent or received.
connects the RX and TX lines to
appropriate microcontroller pins.

. J

VCC-33V VG5 CI
00n 10uF
VCC-3.3v VCC-5V  VCC3.3V VCC3.3V

CN23
RF13 R29 R30 VCC 1 om a4
RFDY 2k2 Y (e
RF3 I D- 2 b
RF2 RX X N
Y D+ 3 g w
=
DATA BUS RX-LED2 Lo73 LD74 - GND4 onz=z
TX-LED2 wno
GND CBUS1
SND - FT232RL UL [T L Tms =le}
. 1. FTDI2-D_N
Figure 9-1: D [
USB-UART B 2K2
R FT232RL =
connection 100nF
schematic = = = =
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»= USBHOST

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. EasyPIC Fusion™ v7 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 IC. Detection whether USB device is connected
to HOST connector can be done through VBUS line. You can enable or disable USB device power supply connected to HOST via SW14.7 switch.

VCC-3.3V VGC-5V
- R31 R32
- VCC3.3V [] R34 K7 2K2
— 47K
- R36 VCCSV s D71 Ly D72
RB5S — USB-PSW a 4 R 3 o o o o
— ) N OC R N4
GND [ o
Swi4 . B veet 5 |9
TPS20418 l £ J_ E10 USB-D_N D-_2 QU
I
10uF | 10uF USB-D_P D+ 3 oz
D1 1 Q2 =
= GND4 9]
BAT43 = BC846 50
USB-VBUS K % Rd1 O
220 10K L UsB A
Figure 10-1: USB host —

connection schematic \
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USB device

Ar EasyPIC Fusion™ v7 also contains USB DEVICE connector (CN26) which enables microcontrollers that support USB communication to
establish a connection with the target 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 HOST can be done through VBUS line.

This line is connected directly to microcontroller pin. 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.

CN26

D2
BAT43

L'I_d% 1 vee R‘“’:m ”‘ USB-VBUS
ab 2 D DN RS’):N USB-D N
[a) LIZ.I 3 D+ DP R53:27 USB-D P
mnz
ne 4 GND o

N
20 5 1 D76

GND R58
4K7
DATA BUS
GD
Figure 11-1: USB device connection schematic
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