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To our valued customers

From the day one, we in MikroElektronika gave ourselves the highest possible goals in pursuit of excellence.
That same day, the idea of EasyPIC™ development board was born. And we all grew together with EasyPIC".
In its each and tiniest piece we had put all of our energy, creativity and sense of what's best for an engineer.

I've personally assembled hundreds of early EasyPIC™ boards myself with my home soldering iron.

EasyPIC PRO™ follows the same path. With the new 7th generation of high pin count PIC® boards it emerged
as a unified and clear concept, supporting both 5V and 3.3V microcontrollers. Now we proudly say that it's
one of a kind in the world - good looking, powerful and easy to use.

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

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

Amazing connectivity

EasyPIC PRO™ v7 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.
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Everything is already here
mikroProg™ on board

Powerful on-board mikroProg™
programmer and In-Circuit
debugger can program

and debug nearly 100
microcontrollers. You will

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

([

Introduction

For the first time in history we have managed to combine all the features
of BIGPIC6 and LV18F v6 boards, which supported high pin count PICs
into the unique EasyPIC™ PRO v7. Supporting microcontrollers in both 5V

and 3.3V power supply technology, this board is truly fantastic tool for

development. We have put a lot of effort into board design, making it

easy to use, and we have placed lots of modules that will help you in

your work. Newly redesigned MCU sockets are here to stay. They are

well organized and cover all high-pin-count PIC® microcontrollers in

TQFP packaging. We carefully picked high-quality components and

chose a 2.4mm P(CB, which makes this board especially durable.

We hope you will enjoy it as much as we do.

3.3V and 5V power supply
Multimedia peripherals

EasyPIC PRO™ v7 is among few
development boards which
support both 3.3V and 5V
microcontrollers. This feature
greatly increases the number of
supported MCUs.It's like having
two boards instead of one!

DUAL POWER SUPPLY

G =)

EasyPICPRO™ v7 Development Team

For easier connections

mikroBUS™ support

Just plug in your mikroBUS™
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.

EasyPIC PRO”



It's good to know

4 4 )
. . I o .
PIC18F87K22 is the default microcontoller! System Specification
PIC18F87K22 is the default chip of EasyPICPRO™ v7. - Great choice for both beginners and
. ) . ) @H power supply

Featuring nanowatt XLP™ technology, it has 16 MIPS professionals 7-23V AC or 9-32V DC

operation, 128K bytes of linear program memory, - Rich with modules 5V or via USB cable (5V DC)

3896 bytes of linear data memory, and support for - Comes with examples for mikroC, I

awide range of power supply from 1.8V to 5V. It's mikroBasic and mikroPascal compilers ( OW power consumption

loaded with great modules: 69 General purpose 1/0 consumerion ~ JOMA at SV When all peripheral

\______~ modules are disconnected
pins, 24 Analog Input pins (AD), internal Real time
. 1 ) . .

clock and calendar (RTCC), support for Capacitive = board dimensions _

Touch Sensing using Charge Time Measurement Unit =2 266 x 220mm (10.47 x 8.66 inch)

(CTMU), six 8-bit timers and five 16-bit timers. It

also has ten CCP modules, three Comparators and & weight

) _ 475g (1.0472 Ibs)

two MSSP modules which can be either SPI or IC.
- - J
4 )

{ 3
}\ } 2
1 ) 5= S ,AI-T" :
pmotewrenl®— CREEETEHEEREIEE,. 0 0 -
LA
Damage resistant EasyPIC PRO™ v7 e USB cable User Manuals and
protective box board in antistatic bag Board schematics
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7
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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 two power regulators:
MC34063A, which generates
VCC-5V, and M(C33269DT3.3 which
creates VCC-3.3V power supply, thus making
the board capable of supporting both 5V and 3.3V
microcontrollers. Power supply unit can be powered in
two different ways: with USB power supply, and using external
adapters via adapter connector (CN19) or additional screw terminals
(CN18). External adapter voltage levels must be in range of 9-32V DC and
7-23V AC. Use jumper J2 to specify which power source you are using, and jumper J1

to specify whether you are using 5V or 3.3V microcontroller. Upon providing the power using
either external adapter, or USB power source, you can turn the board on using SWITCH 1 (Figure 3-1).

i

REG1

Vout

vee-5v
MC33269DT3.3

I_

C25

220uF/35V 100nF

1

.||H

= =
VCC-5v

SWITCH1

3.3V VOLTAGE REGULATOR

L B
I .832VDC
7-23V AC

?Raz

R81

Figure 3-1: Dual power supply unit of EasyPIC PRO" v7
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C26 E12 CN10

100nF | 10uF

(N ——veesav

(M)
CN11 _—|:—

VCC-5v

2 POWER

LD1

R66
2K2

v—1| o~ (2]
VCC-USB 8 []56292 D1 D2
VCC-swW L 22 7

J- 6 VCCEXT IN4007  IN4007

D6 5 p>

2200F/55V MBRS140T3 VCC-SwW
VCC-BRD o IZZOUF/35V 1N4007 | IN4007
vcc-sv)—|§-|rn—1vcc—3.3v 5V SWITCHING POWER SUPPLY Re2 =

1

Figure 3-2: Dual power supply unit schematics
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DUAL POWER SUPPLY Smart engineering of EasyPIC PRO™ v7 develop- Power supply: via DC connector or screw terminals =
I ment board allowed us to support both 3.3V and (7V to 23V AC or 9V to 32V DCQ), 2

(BBV ‘ ’ 5V) 5V microcontrollers on a single board, which is or via USB cable (5V DC) g
almost 100 high pin count PIC® devices. Power consumption: up to 600mA (depending on how many 2

on-board modules are currently active)

How to power the board?

1. With USB cable

Set )2 jumper to
il USB position

To power the board with USB cable, place jumper J2
in USB position, and place jumper J1 in 5V or 3.3V
position, depending on which microcontroller you are
using. You can then plug in the USB cable as shown on
images @) and @), and turn the power switch ON.

2. Using adapter

@ Set )2 jumper to
=l EXT position

To power the board via adapter connector, place jumper
J2 in EXT position, and place jumper J1 in 5V or 3.3V
position, depending on which microcontroller you are
using. You can then plug in the adapter cable as shown
on images €)) and @), and turn the power switch ON.

3. With laboratory power supply

I Set |2 jumper to
=B €T position

To power the board using screw terminals, place jumper
J2 in EXT position, and place jumper J1 in 5V or 3.3V
position, depending on which microcontroller you are
using. You can then plug in the adapter cable as shown
on images @) and @@, and turn the power switch ON.

PIC PRO”




Default MCU card

Microcontrollers are supported using specialized MCU cards containing 104 pins, which  Default MCU card that comes with the EasyPIC PRO™ v7 package is shown on Figure
are placed into the on-board female MCU socket. Currently, there are three types of cards:  4-1. It contains PIC18F87K22 microcontroller which is loaded with on-chip modules
Standard 80-pin TQFP, Ethernet 80-pin TQFP card and Ethernet 100-pin TQFP and is a great choice for both beginners and professionals. After testing and building
PF card. Standard card supports 80-pin PIC18Fxxxx, PIC18Fxx)xx and PIC18FxxKxx  the final program, this card can also be taken out of the board socket and used in your
microcontrollers, with or without USB support. It contains several SMD jumpers, which  final device.

are supposed to be placed or removed, depending on the microcontroller.

wn
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PIC18F87K22 microcontroller. Featuring nanoWatt XLP™ technology, it has
16 MIPS operation, 128K bytes of linear program memory, 3896 bytes of linear
data memory, and support for a wide range of power supply from 1.8V to 5V.

16MHz crystal oscillator. We carefully chose the most convenient crystal
value that provides clock frequency which can be used directly, or with the PLL
multipliers and dividers to create higher MCU clock value.

VCAP jumper. Some PIC18FK and all PIC18F] microcontrollers have cores that
work on 1.8V-2.5V voltage range, and peripherals that work with 3.3V and
5V voltages. Internally, those microcontrollers have power regulators which
adjust the core voltage levels. In order for those devices to have a stable
operation of the core, manufacturer recommends that decoupling capacitive
filters should be provided, and connected between specific microcontroller
pins designated with VCAP and GND. This MCU card provides a VCAP jumper
which is used for this purpose. Jumper is removed by default.

© © o

0 USB communication lines. These two jumpers, when in USB position, connect
D+ and D- lines of the on-board USB connector with RF3 and RF4 microcontroller
pins. Since PIC18F87K22 doesn't support USB, jumpers are in 1/0 position.

e Vuse line jumper. For PICL8F8x]5x devices, this jumper should be connected

E to VCC for enabling internal USB controller. Since PIC18F87K22 doesn't support
~ USB, this jumper is in 1/0 position.
29 G ENVREG selection jumper. PIC18F] and PICL8FK microcontrollers are using
g 3 internal voltage regulator which is enabled by placing this jumper in VCC
position.
Figure 4-1: Default MCU card with PIC18F87K22
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Figure 4-2: Default MCU card schematics
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Before you plug the microcontroller card into EasyPIC PRO™v7 board MCU socket. Place the MCU  everything is placed correctly and press the MCU
the socket, make sure that the power supply is card over the socket, so each male header encloses card until it is completely plugged into the socket
turned off. Images below show how to correctly the right angle with the female socket, as shown as shown in Figure 4-3. If done correctly, all pins
plug the card. First make sure that MCU card in Figure 4-2. Then put the MCU card slowly down  should be fully inserted. Only now you can turn on
orientation matches the silkscreen outline on the until all the pins match the socket. Check again if the power supply.
Figure 4-2: On-board 6 Figure 4-3: Place the e Figure 4-4 Properly
MCU socket has silksreen MCU card on the socket placed MCU card will
markings which will help so the pins are aligned have equally leveled
you to correctly orient the correctly. pins.
MCU card before inserting.
J
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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 needin
your development. This way your EasyPIC PRO™ v7 board becomes truly flexible and
reliable tool for almost any of your PIC® projects. MCU cards can also be used in your final
devices. For complete list of currently available MCU cards, please visit the board webpage:

' " http://www.mikroe.com/eng/products/view/815/easypic-pro-v7-development-system/

/

List of other available populated MCU cards

.............

Besides default MCU card that comes with EasyPIC PRO™ v7, MikroElektronika offers three other standard 80-pin TQFP
cards with PIC18F87)50, PIC18F8520 and PIC18F8722 microcontrollers. Additional 80-pin TQFP Ethernet card with
PIC18F87]60 enables you to utilize the ethernet connector and build ethernet applications easily.

B0 pin TQFP

a

Figure 4-5: Standard 80-pin Figure 4-6: Standard 9 Figure 4-7: Standard
MCU card with PIC18F87]50, 80-pin MCU card with 80-pin MCU card with
which supports USB. PIC18F8520. PIC18F8722.

N

with

Ethernet!

support

Figure 4-8: Ethernet
80-pin MCU card

with PIC18F87]60
microcontroller with
internal ethernet module.

J

EasyPIC PRO”
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What is mikroProg™?

kS
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)

- On-board
programmer

mikroProg" is a fast USB 2.0 programmer with mikrolCD™ hardware In-Circuit Debugger. Smart engineering allows mikroProg™
to support all nearly 100 PIC18 devices in a single programmer. It also features a powerful mikrolCD™ debugger which will be of
great help in your development. Outstanding performance and easy operation are among it's top features.

LINK

VCC-3.3v

Lb2C

R7
2K2

VCC-BRD  VCC-3.3V VCC-5v

ACTIVE

VCC-3.3v

DATA

VCC-5v

A\

mikroProg

USB 2.0 programmer - debugger

USBDN-CON

) Why so many LEDs?

LED-USB

N

USBDP-CON

IN-CIRCUIT
PROGRAMMER

sB2
e
[
—
=

&
€ g IN-CIRCUIT

Q= DEBUGGER
gaw:aaﬁzg

MCU-VPP
MCU-PGC
MCU-PGD

MCU-PGC
MCU-PGD
GND

MCU-VPP

Three LEDs indicate specific programmer
operation. Link LED lights up when USB
link is established with your PC, Active
LED lights up when programmer is active.
Data is on when data is being transfered
between the programmer and PC software

DATA BUS

Figure 5-1: mikroProg™ block schematics

(compiler or mikroProg Suite™ for PIC®).

/

How do | start?

In order to start using mikroProg™, and program your
microcontroller, you just have to follow two simple

steps:

page 12

- Install USB drivers

1. Install the necessary software

- Install mikroProg Suite™ for PIC® software

2. Power up the board, and you are ready to go.
- Plug in the programmer USB cable
- LINK LED should light up.

PIC PRO”
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List of microcontrollers supported with mikroProg™ ng
Here's the list of all microcontrollers which are supported with mikroProg™ programmer and debugger on EasyPIC PRO™ v7 board. The list may grow with each new g
release of mikroProg Suite™ for PIC® software. &D
PIC18F83/90 PIC18F87/93 PIC18F8527 PIC18F8490 PIC18F65/15 PIC18F44/11 =
PIC18F84/90 PIC18F86/50 PIC18F6620 PIC18F8520 PIC18F66/10 PIC18F45/11
PIC18F85/90 PIC18F86/55 PIC18F6720 PIC18F8620 PIC18F66/15 PIC18F46/11
PIC18F83J11 PIC18F87/50 PIC18F6310 PIC18F8720 PIC18F67/10 PIC18F44/50
PIC18F84J11 PIC18F85/50 PIC18F6410 PIC18F8393 PIC18F66/11 PIC18F45/50
PIC18F85/11 PIC18F86/60 PIC18F6390 PIC18F8493 PIC18F66/16 PIC18F46/50
PIC18F85/10 PIC18F86/65 PIC18F6490 PIC18F63/90 PIC18F67/11 PIC18F67]/60
PIC18F85/15 PIC18F87/60 PIC18F6585 PIC18F64/90 PIC18F65/50 PIC18LF43K22
PIC18F86/10 PIC18F96/60 PIC18F6680 PIC18F65/90 PIC18F66/55 PIC18F46K22
PIC18F86/15 PIC18F96/65 PIC18F8310 PIC18F63J11 PIC18F67]/50 PIC18F45K22
PIC18F87]10 PIC18F97/60 PIC18F8410 PIC18F64/11 PIC18F43K20 PIC18F44K22
PIC18F86/11 PIC18F85K22 PIC18F8585 PIC18F65/11 PIC18F44K20 PIC18F43K22
PIC18F86/16 PIC18F86KZ22 PIC18F8680 PIC18F66/90 PIC18F45K20 PIC18F66/60
PIC18F87]11 PIC18F87K22 PIC18F8622 PIC18F67/90 PIC18F46K20 PIC18F66/65
PIC18F86/90 PIC18F85K90 PIC18F8627 PIC18F66/93 PIC18LF46K22
PIC18F87/90 PIC18F86K90 PIC18F8722 PIC18F67/93 PIC18LF45K22
PIC18F86/93 PIC18F87K90 PIC18F8390 PIC18F65/10 PIC18LF44K22

\_ /

Programming with ICD2/ICD3

EasyPIC PRO™ v7 is equipped with RJ-12 connector

compatibile with Microchip® ICD2° and ICD3® external

programmers. This way you can override the on-board

mikroProg™ programmer and In-Circuit Debugger, and

use other programming tools with the board. Insert your

ICD programmer cable into connector CN8, as shown in

images @) and @.

PIC PRO"
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On-board mikroProg™ requires drivers in order to work. /= k;;—/ N\
Drivers can be found on the link below: r r— . ——
rrukroflektromika USEL1EF Device (154 Visla Plattorm] Installer mikroBlektraning USB1E7 Device (4 Vists Platherm Installer
i Welcome Lo Lhe USB18F Device et U Syrmment.
[ , http://www.mikroe.com/downloads/get/1201/ (x64 Vista Platform) Installer!
mikroprog_for_pic_drivers_v200.2ip : T v il ok yu ruch Upang the s [ Loirmeinierskonn et T fr e
| agreement, use the scroll bar or press Ehe Page Dowen key.
When you locate the drivers, please extract files from Lsansa a0d Uted Wamey  »
the ZIP archive. Folder with extracted files contains sub MEORANT: READ CRECEVLLY:
folders with drivers for different operating systems. e e
. . . enily) ard mikooEledronics [mikooElekionika Associsles) for sotware
Depending on which operating system you use, choose _ prockict [ Softuis | centfad sbaue, inchudng acy Scitie, mads,
adequate folder and open it o g alen .
. ; & s im U [smers ] [ pm
11w o eseet this EVLA
To continua. chck Ned
3 h [ o = e e
| Step 1 - Start Installation Step 2 - Accept EULA
N k. %
Vista 32bit, Win Vista 64bit, Win Win 98 Welcome screen of the installation. Just click on Next  Carefully read End User License Agreement. If you
2008 32 bit, 2008 64 bit, b
P o Wokii etk button to procede. agree with it, click Next to procede.
[ reikeoiektromika USB18F Device (x4 Vista Platform} Installer [ reikesBlcktramika USB18F Device (a4 Visto Platformi Installer
Installing the drivers... Congratulations! You have finished
~ drivers' Instalation.
Thoe drivers wene successiuly insl slied on this compuder
‘Yeu ean nevw connect your devics to thia compatar. f yeur deviee:
g o with rsinvctions, pleass nesd (e fret
. Adobe _
‘Win 2000, XP, Win XP, 2003 installing_usb_dri =/ o4 ;
2003 32-bit 64-bit vers.pdf p;'immwm - ,J“w
— R — v s hig iy sk somve Compiete
Drwer Hame Stass
‘vmﬁmmn (USB1 . Reasdytouss
In the opened folder you should chos || Mex o 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 dirvers are installed correctly.
USB18PRG-Vista- seconds. Click on Finish button to end installation process.
«64.EXE \_ J

EasyPIC PRO”
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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_v229.zip

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

f———_._______‘
W rikroPras £ T
Pt LT e
U e TR
MCLIFW... — —
mqg‘—j
Mcy g
P |8
Read Write :
L 7 = =
Verify Blank i
Erase Retet
B = —k { Code 01000. 13FR
HEX File Options CCP2 Mux Bt CCF2on Ay == = i LCiode HO00-17%F5
Load || save P FCCP M Entienced ECCP1 b muitplened urio RES 1 7 | Code 300001
q_"——'— =) nr—ﬂﬂ&&u'i@mﬁw_ﬂ "._ | e ]
| Reisearie; J HICLR Enable Bt MOLA Enatled, R3S Dabied —r= le Write Protect
'f-__—l-mﬁa — Stack i - ‘ Coedguraten Bty
ve CODE Overflaw Reset Enzbled _ - Gull Dala BESR0N
¥ Load/Save DATA Baot Block Size | 24 boot boksize i*1 | Code B0
In-Circuit Debugger [rsabied _i=] - v —
copE I Locabons Code (DN TFFF
FF | FF | [FF | [FF | [FF | [FF | FF | [FF Clawr o (R00-8PFF
f 1 el et = Code DCUIDLFFFF
DaTa -l---wiTD—
= Program Memory Size: 128 KB Dievice Status: Idle Tre
[ Optiors DATA Sze: 1024 Bytes Address: Oh ——
Progress: f-dllmilnmmn
0% | 5 DOVELDRNENT TOXK | COMPLRS | 800K
maleing b geps

€asyPIC PRO”
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Installation wizard - 6

(i
J

-
-
6

simple steps

Comz ] (o

(i reoPreg St tar PIC 226 Setp (=i e T ey St tar PIC /229 et
. . Uienss gremmant
Walcoma to the miknoProg Suite for ignon revess T Komse terms beony rataing s oProg St
PIC v2 20 Setup Wizand o P .38,
LTE L PV — [T P pe—
acireg Ste fr ME 420
ek ord Aasttittd Lotrae Slateert and Lisled Virnisity
P e —
orkon iartng 4L, Ths sl  posstie & d TABNT - READ CARERLLLY

This bcerae slatoment s mstnd ity ormbiuile 4 losl sgresment [Lcesse
E s By, ard

s, wdl

I vl & prvied

1 o acorg o e of e agreemart, el e At ion below, Yo st accest the
agreanent 13 it lal mdynirog Sule i PIC VLR Ol Her! 18 O,

e B by oF o e A vemerd]
T not acompt e Serms of P Losme Agressent

BT T

Step 1 - Start Installation

Step 2 - Accept EULA and continue

U icoProg Subt fof PIC 229 Setup
Mmﬁm

o el P Wl psommarided)
Cument User

U mivoProg Subt for PIC 229 Setup

Chacss inatall |Locaton
mzx. ‘e foker ir which i il mekoFTog Sute S FIC
v

et vl retal ebecfreg Sorte dor PIC 130 the ko foiie. T sl i 4 chffarent
Pt bk Brsocie i selel drnitboer feder Eht Lot bt 84 o vt

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

BT T

Step 3 - Install for All users

Step 4 - Choose destination folder
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=
E
E
(18]
P
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o
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a

i o e e e SN (e S e
latng st s kyPrEg Tste dx FIC 13 26 % e rwsaded. m mﬂm Suita for
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Step 5 - Installation in progress Step 6 - Finish Installation
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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
chip 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.
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How do | use the debugger? mikrolCD

in-circuit debugger
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= =38 2

When you build your project for debugging, and program

the microcontroller with this HEX file, you can start the [ = o0 o ¢
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 ~ famwessiee

stop anytime. Add the desired variables to Watch Window and

monitor their values. Complete guide to using mikrolCD™ with ~ Figure 5-2: mikrolCD™ manual
your compiler is provided with the EasyPIC PRO™ v7 package.  €XPplains debugging thoroughly
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H mikrolCD™ commands B BB <0 % 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: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
3 ) . - :
v 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’s selected breakpoints

N Jump to interrupt [F2] Opens window with available interrupts (doesnt work in mikrolCD

mode)

PIC PRO”
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One of the most distinctive features of EasyPIC

PRO™v7 areit's Input/Output PORT groups. They

add so much to the connectivity potential of the
board.

Everything is groupped together

It took us a while to realize that having PORT headers, PORT buttons and
PORT LEDs next to each other, and groupped together, makes development
easier, and the entire EasyPIC PRO™ v7 cleaner and well organized. We have also

Tri-state pull-up/down DIP switches

Tri-state DIP switches, like SW3 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

PORTC LED

Figure 6-2: to the selected pin
Tri-state DIP 3. down position connects the resistor in pull-down
switch on PORTC  state to the selected PORT pin.

Input/Output Gro

Figure 6-1: 1/0 group contains PORT headers, tri-state pull
up/down DIP switch, buttons and LEDs all in one place

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.

Button press level tri-state DIP
switch is used to determine
which logic level will be
applied to port pins when
buttons are pressed

RN15
10K

RN16
10K

LD24B LD25B

pul

Z 7

N
|}
54

RC6

RN17
10K

RN18
10K

LD2:

LD26B LD27B
7 7
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RN20 RN21 RN22
10K 10K 10K
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pu pul 2
7 7 7
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BUTTON PRESS LEVEL
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Figure 6-3: Schematic of the single I/0 group connected to mi

page 18

crocontroller PORTC

PIC PRO”



Headers

With enhanced connectivity as one of the key features
of EasyPIC PRO™ v7, we have provided two connection
headers for each PORT. |/0 PORT group contains one
male IDCL0 2x5 header (like CN22 Figure 6-3). There
is one more IDC10 header available on the right side
of the board, next to DIP switches. These headers are
all compatible with over 70 MikroElektronika accessory
boards, and enable simple connection.

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

PIC PRO”

The logic state of all microcontroller
digital inputs may be changed using
push buttons. Tri-state DIP switch
SW13 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 SW13.3 in
VCC position, then pressing of any
push button in PORTC I/0 group will

Figure 6-5:

Button press apply logical one to the appropriate
level DIP microcontroller pin. The same goes for
switches GND. If the DIP switch is in the middle
(tri-state) position, then all push buttons of the

associated PORT will be disconnected
from the microcontroller pin.

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. This button is directly
connected to the microcontroller
MCLR pin.

LED (Light-Emitting

ﬁ» Diode) is a highly
.—1 efficient  electronic

SMD LED light source. When

N connecting LEDs,

Microcontroller it is neccessary
SMD resistor | to place a current

limiting current | limiting resistor in

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
PRO v7 board uses low-current LEDs with typical
current consumption of 0.2mA or 0.3mA, depending
of VCC voltage selection. 5
Board contains 69 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,
itis necessary to enable the
corresponding DIP switch on
SW6 (Figure 6-6).

PORTA/
PORTE
PORTC
PORTD

PORTE| |
PORTF
PORTG
PORTH|

Figure 6-6: SW6.1
through SW6.4
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 PRO™ v7 is a development board which supports mikroBUS™ with three

/

mikro
ANMRAD RC1/PWM
RST/RCO !iﬂ HBOJ'lN"l"
GSIRED RCT/RX
c3 REBTX

RC4  RCHSC
MOSKRCS  RC4/

i

| SCKIRCS
| MISOIRC4  RC

ke mikro
ANRAT  RCZIPWM
RST/RA4 [B] RB1INT
csRE! |2 Re7Rx
) el
o RCEMTX

MOSURCS  RC
+33 =

. 1

&z
ANIRAZ RGOPWA!
RST/REY [@] RB2INT
csrEz |Z] RGzR%
SCK/RCI & RGITX
M .'.SU.rRE-i RCISCI
MOSVURCS  RCA/SDA

+3.3V +5V
GND GHD

+3.3V
GND

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™ pinout explained

PWM - PWM output line

INT - Hardware Interrupt line
RX - UART Receive line

TX - UART Transmit line

SCL - 12C Clock line

SDA - I2C Data line

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

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 I12C communication. There are also
single pins for PWM, Interrupt, Analog input, Reset and Chip Select. Pinout +3.3V - VCC-3.3V power line +5V - VCC-5V power line
contains two power groups: +5V and GND on one header and +3.3V and GND on GND - Reference Ground GND - Reference Ground
the other 1x8 header. NG J

SNg vlvd
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GSM click™

Click Boards™ are plug-n-play!

MikroElektronika portfolio of over 200 accessory boards is now enriched by
an additional set of mikroBUS™ compatible Click Boards™. Almost 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 EasyPIC™" PRO v7 with additional functionality with literally zero

e
o7 tmilt anan

o File Eﬁugﬂﬁo
Light BB click

LightHz click™
EasyPIC PRO”

R2

R

;II
LEN
Lt
—
8
Ll
8:
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8
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rrHcmED cllck

microSD click™

DAC click™

DIGIPOT click™

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

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

SHT1x click™

page 21

connectivity



c
.0
+—
(18]
=
c
S
£
£
o
(W]

UART via RS-232

M

&
Enabling RS-232

.

USB
UART*

X .
) }Rs-zsz )

ETH-LEDA:
» |ETH-LEDB

SCL}lzc -
= | SDA | EEPROM

In order to enable RS-232
communication, you must push
SW5.3 (RG1) and SW5.4 (RG2)

UART module.

~

The UART (universal asynchronous receiver/
transmitter) 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 baudrate, otherwise the data will not be
received correctly.

RS-232 serial communication is performed through a 9-pin
SUB-D connector and the microcontroller UART module. In

order to enable this communication, it is necessary " i
to establish a connection between RX and TX
lines on SUB-D connector and the same pins on
the target microcontroller using DIP switches.
Since RS-232 communication voltage levels

are different than microcontroller logic
levels, it is necessary to use a RS-

-

\\

to ON position. This connects the 232 Transceiver circuit, such as 4
RX and TX lines to appropriate MAX3232 as shown on A
microcontroller pins and its second Figure 8-1. »

— — R87 —

c14 —2 : o
100nF s g o
7 N
4 3 MU
JD> cas== | ] Nu
= 100nF——3 o nZ
> 9 xZ
@ — 2 O
C ()

(V] vz

s @
MAX3232 DB-9
c19 —c
100nF 100nF  VCC-BRD

100K

Figure 8-1: RS-232 connection schematics
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UsSB

UART*

TX :
|k JRs-232,
1|ETH-LEDA *

~|scL
o |SDA

G IR®
EEPROM

Modern PC computers, laptops and notebooks are
no longer equpped with RS-232 connectors and

UART controllers. They are nowdays replaced with USB
connectors and USB controllers. Still, certain technology
enables UART communication to be done over USB connection.
Controllers such as FT232RL from FTDI® convert UART signals to

the appropriate USB standard. In order to use USB-UART module on
EasyPIC PRO™ v7, you must first install FTDI drivers on your computer.
Drivers can be found on link bellow:

' ,' http://www.ftdichip.com/Drivers/VCP.htm

USB-UART communication is being done through a FT232RL
controller, USB connector (CN12), and microcontroller UART
module. To establish this connection, you must connect RX

and TX lines of the microcontroller to the appropriate

input and output pins of the FT232RL. This

selection is done using DIP switches

SW5.1 and SW5.2.

In order to enable USB-UART
communication, you must push
SW5.1 (RC6) and SW5.2 (RC7)
to ON position. This connects the
RX and TX lines to appropriate
microcontroller pins and its first
UART module.

VCC-5V  VCC-BRD VCC-BRD

l_—"—P
=0
S~
3
|||—||—|n
H
oN
c
e

j;
VCC-BRD

R23 R24 vee e
Eo
22 47
RC6 TX-FTDI [ D- o«
R RX-FTDI I <vu
o ¥ D+ ) ;
- RX-LED |RX X Ras [] GND g =z
TX-LED 47
- S FT232RL%0N) L & =8
DATA BUS — vce li =
RESET#
R26
GND (S8
3v30UT iox(]
USBDM
USBDP
Figure 9-1: USB-UART connection schematic