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Supports 3.3V and 5V devices
Dual Power Supply

m I kl‘O connectivity

BUS

Easily add extra boards
mikroBUS™ sockets

dsPIC30

14 microcontrollers supported

dsPIC30° in DIP package

Fast USB 2.0 programmer and
In-Circuit Debugger

v

Four connectors for each port
Amazing Connectivity
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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. In its each and tiniest piece we had put
all of our energy, creativity and sense of what's best for an engineer.

Today, we present you the 7th generation of our boards, which brings us some exciting new features.
We hope that you will 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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Introduction

dsPIC30F® microcontrollers are 16-bit high-performance digital signal
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controllers suitable for advanced motor control algorithms, digital power
converters, speech and audio applications. We realized that benefit and

start to develop a new system which is convenient for wide range of
( &
.

{ =

efg : ; dsPIC30F® microcontroller family produced in DIP packages. We focused
Eg\fgm P 'i;., ; ," all of our creativity and knowledge into making a revolutionary new
& design which covers many internal modules. Finally, we present
you the EasyPIC™ v7 for dsPIC30° board which is powerful, well
organized, with on-board programmer and debugger. Board is
suitable for students, hobbyists, enthusiasts and professionals.

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

EasyPIC™ v7 for dsPIC30° development Team

Four Connectors for each port

Amazing connectivity

EasyPIC" v7 for dsPIC30°% is

all about connectivity. Having
three different connectors for
each port, you can connect
accessory boards, sensors and
your custom electronics easier
then ever before.

page 4

Everything is already here

mikroProg™ on board

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

and debug 14 dsPIC30°
microcontrollers. You will

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

(i [

3.3V and 5V power supply

Dual Power Supply

EasyPIC™ v7 for dsPIC30%is
among few development boards
which support both 3.3V and 5V
power supply. This feature allows
you to use the microcontrollers
with both power supply. It's like
having two boards instead of one!

DUAL POWER SUPPLY

G (D =)

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.

EasyPIC”

for dsPIC30°
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dsPIC30F4013 is the default microcontroller! System Specification
dsPIC30F4013 is the default chip of EasyPIC" v7 - Great choice for both beginners |
) ower su
for dsPIC30°. It has 30 MIPS operation, 48K bytes and professionals @H 5_23\, AC ﬂ?;’az\, DC
of program memory, 2048 bytes of SRAM memory, - Rich with modules 5V or via USB cable (5V DC)
1024 bytes of EEPROM memory. It has 24-bit wide - Enough RAM and Flash I
instructions and 16-bit wide data path, . It's loaded with - Comes with examples for (OW power consumption
. . _hi . . . ~99mA when all peripheral
great modules: 30 General purpose 1/0 pins, 12-bit mikroC, mikroBasic and coNsUMPTION  dules are disconnected
Analog-to-Digital with up to 13 channels (ADC), 5x16- mikroPascal compilers —

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

——
weight
~445g (0.981 Ibs)

bit and 2x32-bit timers, 2xUART, 1xSPI, 1XI?C, 1xCAN,
16-bit compare/PWM output functions. It has two 40-bit
wide accumulators with optional saturation logic, 17-bit x

N

17-bit single hardware fractional/integer cycle multiplier

and all DSP instructions are single cycle.

. \_ J
4 N
Package contains
.ﬂ:'/ h\
L ﬁ\ )
ronika =X Ar
EBoMEEL!EEEEIESHGMW“’M et
s —
Damage resistant EasyPIC" v7 for dsPIC30° 9 USB cable User Manuals and
protective box board in antistatic bag Board schematics
. J
Easy!?wg page 5
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Dual 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 two power
regulators: MC34063A, which generates VCC-
5V, and MC33269DT3.3 which creates VCC-3.3V
power supply. Board can be powered in three different
ways: with USB power supply (CN1), using external adapters
via adapter connector (CN25) or additional screw terminals
(CN24). External adapter voltage levels must be in range of 9-32V DC
and 7-23V AC. Use jumper J8 to specify which power source you are using,
and jumper J16 to specify whether you are using 5V or 3.3V power supply. Upon
providing the power using either external adapter, or USB power source, you can turn
on power supply by using SWITCH 1 (Figure 3-1). Power LED (Green ON) will indicate the
presence of power supply.

)
power supply

ﬂlm
(1 C45
51 R43

REGl vee-s5v vCC-Uss
VDut vcc-3.3v VCC-BRD
Veesv — A 4urt (] Fe1
MC33269DT3.3 a3 E6 Nt
s 100nF | 10uF Rd2 v 1
220UF/35V 1 _L 20 Vee-5v VCC-3.3v
— — 316 b 2

VOLTAGE REGULATOR POWER 19 onp 4

SWITCH1
. USB
B 12 yeesy B B

NN

VCC-UsB

R36
& ¢+ [I8% D1
VCC-SW L1 220uH NS
— ’

18

6 VOCEXT 1N4007
5 VCC-SW

220m:/35v MBR5140T3 c45
220pF R43
MC34063A N4007 1N4007
= — = = 220uF/35V
R44

ENEEN (W (N)

5V SWITCHING POWER SUPPLY

Figure 3-2: Dual power supply unit schematics

page 6 EasyPIC !
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DUAL POWER SUPPLY

(B.BVCD 5V )

EasyPIC™ v7 for dsPIC30® development board
supports both 3.3V and 5V power supply on a
single board. This feature enables you to use
wide range of peripheral boards.

Power supply:

Power capacity:

via DC connector or screw terminals

(7V to 23V ACor 9V to 32V DQ),

or via USB cable (5V DC)

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

>
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How to power the board?

1. With USB cable

i Set )8 jumper to
USB position

To power the board with USB cable, place jumper )8
in USB position, and place jumper J16 in 5V or 3.3V
position. You can then plug in the USB cable as shown
on images @) and @), and turn the power switch ON.

2. Using adapter

B Set]8 jumper to
¥ EXT position

To power the board via adapter connector, place jumper
J8 in EXT position, and place jumper J16 in 5V or 3.3V
position. You can then plugin the adapter cable as shown
on images €)) and @), and turn the power switch ON.

3. With laboratory power supply

= Set )8 jumper to

i EXT position

To power the board using screw terminals, place jumper
J8 in EXT position, and place jumper J16 in 5V or 3.3V
position. You can then screw-on the cables in the screw
terminals as shown on images @) and (@, and turn the
power switch ON.

"v7

EasyPIC

for dsPIC30°
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VCC-MCU VEC-MCU VEC-MCU VEC-MCU VEC-McU VCC-MCU VECMCU VCC-MCU VCCH
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10uF 100nF 100nF 100nF 100nF

vee-Mcy DIP40A VCC-McU VCC-MCU
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microcontrollers
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Board contains six DIP sockets: DIP40A, DIP40B, DIP28A, DIP28B, DIP28C, DIP18. With i s N\ i

dual power supply and smart on-board mikroProg, board is capable of programming R0 s N

and debugging 14 different microcontrollers from dsPIC30F® family. [ 1

There are two DIP40, three DIP28 and one DIP18 socket for dsPIC30® microcontrollers

provided on the board. Which of these sockets you will use depends solely on the

pinout of the microcontroller in use. The EasyPIC™ v7 for dsPIC30° development

system comes with the dsPIC30F4013 microcontroller in a DIP40 package (pinout - I

corresponds to DIP40B socket). In order for microcontrollers to have a stable operation, ot e Nt

we provided decoupling capacitive filters on every board socket, Figure 4-1. i ey N
Ry e, N
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%cw %CZS %CU %CZZ %CZS
Which socket to use? i ==
Supported microcontrollers come in different DIP packages (DIP40, Figure 4-1: B B_ -
DIP28 and DIP18) and with different pinout. That is why you need to put Schematic; ez Bl DIP1g Veghay
chosen microcontroller in appropriate socket. Here is the list of supported i T\ = I
. . Of On-boal'd [\_oscaares [ RB2 RB7
microcontrollers with DIP sockets: DIP sockets oscanor il S\ S— =uj
and s o N : o —
DIP40A | dsPIC30F3011, dsPIC30F4011 decoupling = = s =
capacitors \ \ )
_| DIP40B | dsPIC30F3014, dsPIC30F4013 (default chip)
o| DIP28A | dsPIC30F2010, dsPIC30F3010, dsPIC30F4012 e ':
oo : ® RCIS :
E DIP28B | dsPIC30F2012, dsPIC30F3013 . _—/—/ .
DIP28C dsPIC30F1010, dsPIC30F2020 : ° !
1 — 1
DIP18 dsPIC30F2011, dsPIC30F3012 Figure 4-2: ' T :
crystal : . !

\ ) oscillators
page 8 EasyPIC”
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the socket so the pins are aligned correctly

How to properly place your microcontroller into the DIP socket?

Figure 4-3: Place both ends of microcontroller on  Figure 4-4: with both fingers, evenly distribute
the force and press the chip into the socket.

Before you plug the microcontroller into the a half circular cut in the microcontroller DIP packaging  all the pins match the socket as shown in Figure 4-4.
appropriate socket, make sure that the power matches the cutin the DIP socket. Place both ends of ~ Check again if everything is placed correctly and press
supply is turned off. Images above show how to the microcontroller into the socket as shown in Figure  the microcontroller until it is completely plugged into
correctly plug a microcontroller. First make sure that  4-3. Then put the microcontroller slowly down until  the socket as shown in Figure 4-5.

INIOINVANIM Only one microcontroller may be plugged into the development board at the same time.

Figure 4-5: Properly placed microcontroller will
have equally leveled pins.

Using crystal oscillators

e e

OSC /O
— —

X1 OGNU ' L E X1 bNUILl

OSC IIO

? %g RC15( - B L—'U RC15@
DIP40B

Figure 4-6: RC15 as I/0 pin
(when using internal oscillator)

Figure 4-7: RC15 connected to X1
quartz-crystal

PIC microcontrollers normally use a quartz crystal for the purpose of providing
clock frequency. The EasyPIC™ v7 for dsPIC30° provides two sockets for
quartz-crystal. Microcontrollers in DIP40A and DIP40B packages use socket
X1 (0SC1) for quartz-crystal.

EasyPIC”

for dsPIC30°

Figure 4-8: RC15, RB6 and RB7 as I/0  Figure 4-9: RC15, RB6 and RB7
pins (when using internal oscillator) connected to X2 quartz-crystal

If you want to use microcontrollers in DIP28A, DIP28B, DIP28C and DIP18
packages, it is necessary to put quartz crystal into socket X2 (0SC2). The value of
the crystal depends on the maximum clock frequency allowed and your application.
You can always exchange the default 10MHz crystal with another one.

page 9
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* irorg

USB 2.0 programmer - debugger

IN-CIRCUIT

PROGRAMMER

IN-CIRCUIT
DEBUGGER

COMPILERS
SUPPORTED,

What is mikroProg™?

mikroProg™ is a fast USB 2.0 programmer with mikrolCD™ hardware In-Circuit
Debugger. Smart engineering allows mikroProg™ to support all dsPIC30°
DIP microcontrollers from Microchip® in a single programmer. Outstanding
performance and easy operation are among it's top features.

How do | start?

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

1. Install the necessary software
- Install USB drivers
- 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.

page 10

oard programmer

Socket selection

Jumpers J1, J2, )3 and J4 are used to select PGC and PGD programming lines for your
microcontroller. Make sure to place jumpers in the proper position for your socket.

SOCKET SELECTION
DIP40A DIP40B DIP28C
DIP28A
DIP28B

Why so many LEDs?

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. Datais on when data is being transferred
between the programmer and PC software (compiler or mikroProg
Suite™ for PIC®).

e A
& IMPORTANT - Programming/Debugging
mode raises MCU voltage to 5V!

When on-board mikroProg™ programmer is in programming/debugging
mode, it automatically raises the MCU voltage to 5V regardless of the power
supply selection (jumper J16). Note that all external peripherals that can
only work on 3.3V must be removed from the board when programming/
debugging is in progress, otherwise they can be permanently damaged.
When programming/debugging is not in progress (execute mode or release
mode) you can connect both 3.3V or 5V peripherals to the board depending
on the position of jumper J16.

. J
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LINK ACTIVE DATA

VCCL-E .3V VC(;-E. 3V VC_C;SV

LD43 5! LD44 ?! LD45

R3 R4 R5
[] 2K2 [] 4K7 [] 6K8
LED-DATA
LED-USB
VCC-BRD
R13
10K
e _ o . % MCLR#
. 1K MCU-VPP
e o — ~MCU-PGC
c8 MCU-PGC
T43 I 100nF MCU-PGD
CN6 VCC-BRD VCC-BRD
8_ MCU-PGC c4 _—L
o MCU-PGD 100nF
3
O MCU-VPP —
1CD i \

VCC-MCU VCC-BRD ~ VCC-3.3V VCC-5v

[ 1] |

mikroProg

oxsal USB 2.0 programmer - debugger

IN-CIRCUIT
PROGRAMMER

IN-CIRCUIT
DEBUGGER

VCC-UsB

FP1 []

CN1
VCC 1
USB-PROG_N D-
USB-PROG_P D+
BRD-PGD
BRD-PGC
MCLR#

RF2-PGC
RB6-PGC
RF7-PGC
RB5-PGC

MCU-PGC
MCU-PGD

RF3-PGD
RB7-PGD
RF8-PGD
RB4-PGD

DATA BUS

Q0
=
E
E
(o)
—
00
o
ot
a

Figure 5-1: mikroProg™ block schematics

N

Programming with ICD2/ICD3

EasyPIC" v7 for dsPIC30° 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 with the board
as long as you use only one of them at the same time. Still
you have to set the appropriate jumpers, as described
in the previous page. Insert your ICD programmer cable into

connector CN6, as shown in images @) and @).

EasyPIC”
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Installing programmer drivers

On-board mikroProg™ requires drivers in order to work.
Drivers are located on the that you received with the
EasyPIC" v7 for dsPIC30° package:

K

When you locate the drivers, please extract files from the
ZIP archive. Folder with extracted files contains folders
with drivers for different operating systems. Depending
on which operating system you use, choose adequate
folder and open it.

http://www.mikroe.com/downloads/get/1202/

mikroprog_for_pic_drivers_v200.zip

¥ = . &
J . i 5

Win 98

Vista 32bit, Win Vista 64bit, Win
2008 32 bit, 2008 64 bit,
Windews 7 32 bit Windows 7 64 bit
-
5 Adobe
Win 2000, XP, Win XP, 2003 installing_usk_dri
2003 32-bit 64-bit vers.pdf

In the opened folder you should
be able to locate the driver
setup file. Double click on setup
file to begin installation of the
programmer drivers.

USB18PRG-Vista-
wid EXE
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mikroElekironika USB1BF Device (x64 Vista Platform) Installer

mikroElektronika USB18F Device (x84 Vista Platform) Installer

Welcome to the USB18F Device
(x64 Vista Platform) Installer!

Ihis wizard will walk you through updating the drivers

End User License Agreement

( To continue, accept the following icense agreement. To read the entire
| agreement, use the scroll bar or press the Page Down key.

mikroElektronika Associates License Statement and Limted Wamanty
IMPORTANT - READ CAREFULLY )

This license statement and limited wamanty constiute 5 legal agreement

[ License Agreement”) between you (either as an individual or a single.
entity) and mikroBektronika (mkmBektronka Associates”) for software
product (“Software’) idertified sbove, including any software, media,

and accompanying ondine or prinied documentation. -

©fzritn EIA
2 | do not accept this EULA
To continue, chick Next.
T e

Step 1 - Start Installation

Welcome screen of the installation. Just click on Next

button to proceed.

Step 2 - Accept EULA

Carefully read End User License Agreement. If you

agree with it, click Next to proceed.

r
mikroElektronika USB18F Device (x84 Vista Platform) Installer

mikroElektronika USB18F Device (x84 Vista Platform) Installer

Installing the drivers...

i e

Please wait while the drivers install. This may take some time to complete.

Congratulations! You have finished
drivers' Instalation.

The drivers were successfully installed on this computer.

“You can now connect your device to this compuier. If your device
came with instructions, please read them first.

Driver Name Status
/' mikroBlekdronika (USB1.. Readytouse

<Back | Neas>

| <Beck Firish

Step 3 - Installing drivers

Drivers are installed automatically in a matter of

seconds.

Step 4 - Finish installation

You will be informed if the drivers are installed correctly.

Click on Finish button to end installation process.

J
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Programming software

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.

e
L (] m‘hop,bg Siste ite for
-_E'I““--—-____ O PIC T2
e usg 201 by mi
cUFamiv Info Minimize bﬂEh%mN
F% - S‘%_ \
Mcy o || Clear \ |
T e 2
% £ “’*t:-ww ——
e | IS LT
3 ” i = tor
| Write Witde
————" ] |2 wate oG Timer (e sog——
sy Blank | |3 atchdog prescaller |1, ——
—— = i Watchdog prescalier
0| e = Haster Clear Enable <
HEX Fie Options PBOR Enable jEnatjeg
iy S Ilfuvm-mwt.g!
|7 Load || save | Power-on Reset Timer Valye
— — Gen. Seg. Prog. Mem. Code protect |
kil oad HB Gen. Seg. Program Mem. WR protect | oy o
f Load/Save CODE Debugger/Emulator enable nm_g,,mm Oumw e
¥ Load/Save DATA Clip-on Emulation enable Dcv:eruelmhﬂnmmmd!
C
= i channel | Communicate on PC/EWC and PGOBHD 2|
copE e ——
—— — Program Memory Sze: 16 K Insty. Device Status: Idle Type
DATA UNIT ID EEPROM Size: 1024 Bytes Address: Oh Resision
Options
Progress: 8
ru—ﬁ—] E"lmnm‘.l
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Installation wizard - 6 simple steps
G miroProg Suite for FIC w330 Setup. 1-91-'-“' i mikroProg Suite far PIC v2.30 Setup.

Welcome lo the mikioProg Suile for
PIC v2.30 Selup Wizard

This wiznrd vl guick yous thecuigh the nsteBation of
mikrorog Site for PIC 47,30,

It is recommended that you dose af oeher sppications
refore stos g Sy, Thiu vell mekee it possbie to wgndate.
reervant system ffes mithout luning 1o reboot your
computsr.

Cheliaieut m cantrvie.

[T

Step 1 - Start Installation

for PIC ¥2.30,

Prest Page Down 16 see te rest of the sgreement.

[k ekt e, Assontes Licereee Statement aod Liited Waranty
[BPORTANT - READ CAREFLLLY =

[Thes Ieerwe ).Iulunmlmdhnln!wmmlvwsnm:u)mdw t Clcense
Jirceradasybemwos v (ot 2 20 ol or 3 gl iy} mmmwu
arkd Aatonbles’) Fr softwiet rotuct {Safoware) e

Ickuding any softwere, meds, end g on e o per mmmm.

Nmmnmm‘wum the first apeicn below. You must accept the:
agreement to ingtal méroPreg Suite for PIC v2.30. Chok Next to contrue.

&1 axcept the berms of e Livense Agresment
lwmwhmdumw

[ocmos J[ et ] [ eacs ]

Step 2 - Accept EULA and continue

£ mikroProg Suite far PIC v230 Setup
miksoProg Sute For PIC

T [ ]

& Enstall For M Userslfecommended)

Step 3 - Install for All users or
current user

[xmo [ et ] [ coxs ]

G+ mikroProg Suite for PIC v2.30 Setup | =

Choose tall Location
menmnwmwwm

‘Setup wil install mkroProg Suite for PIC v2.30 in the falluing folder !omnolﬁm!
folder, chck Brovese and sedect anathes folder.

Clck Ingtal o stort the |

‘Space requred: 42.0M8
Space avaisble: 52 768

[ocmoc J[ i ] [ eacs ]

Step 4 - Choose destination folder

£ mikraProg Suite for PIC v2.30 Setup

sl alling
eant wat whie mikrofvog Sute far PIC v2. 3015 beng mstaled.

Shew detads

<08 Mt > Cancel

Step 5 - Installation in progress

Compleling lhe mikioProg Suile for
PIC v2.30 Selup Wizard

miraProg uite for PIC 2. 3 has been mataled en your
cemputey,

£ mikroProg Suite for PIC v230 Setup =1

Chck Freh to dose this waard.

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 MikroElektronika 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 12 and 13.

page 14

: mikrolCD

in-circuit debugger

How do | use the debugger?

When you build your project for debugging, and program the
microcontroller with this HEX file, you can start the debugger
using [F9] command. Compiler will change layout to debugging
view, and a blue line will mark where code execution is currently
paused. Use debugging toolbar in the Watch Window to
guide the program execution, and stop anytime. Add the desired
variables to Watch Window and monitor their values. Complete
guide to using mikrolCD™ with your compiler is provided with the
EasyPIC" v7 for dsPIC30" package.

| e
EENER 200 ool | BB

@Iﬁikun!lepxlonjka

Figure 5-2: mikrolCD™ manual
explains debugging thoroughly
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Here is a short overview of which debugging commands are supported in MikroElektronika compilers. You can see what each command does,

and what are their shortcuts when you are in debugging mode. It will give you some general picture of what your debugger can do.

Q0
=
E
E
(10
—
Qo
o
=
a

T(::(I’I:‘ar 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

20 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

i 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.

8= Show/Hide breakpoints [Shift+F4] Shows/Hides window with all breakpoints

r, Clears breakpoints [Shift+Ctrl+F5] Deletes selected breakpoints

9 Jump to interrupt [F2] Opens window with available interrupts (doesn’t work in mikrolCD

mode)

EasyPIC
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for dsPIC30°

page 15




: l‘ll" .

.8

| UART via RS-232
3

E

£

- e %—) \ 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 baud rate, otherwise the data will not be
received correctly.

RS-232 serial communication is performed through a
In order to enable RS-232 9-pin SUB-D connector and the microcontroller UART

communication, you must set J20 module. In order to enable this communication, it gr=
and J21 jumpers in the RS-232 is necessary to establish a connection between

position, and enable desired RX RX and TX lines on SUB-D connector and the

and TX lines via SW8 and SW9 same pins on the target microcontroller using o

DIP switches. For example, if you DIP switches. Since RS-232 communication

want to enable RS-232 connection voltage levels are different than .

on UART1 module of the default microcontroller logic levels, it is \ \

dsPIC30F4013 chip, you should necessary to use a RS-232 3
enable SW8.1 (RF2) and SW9.1 Transceiver circuit, such as

(RF3) lines. MAX3232 as shown

\_ _J onFigure 6-1.

DATA BUS

|

C17

: o
6
100nF
— : e
| 4 ] 3 MmO
cis L | [l 8 aNLwl
10nF —f5 4 nz
9 [add =
6 E] (@)
7 O
. = @®
MAX3232 DB-9
. C24 — C25 VCC-BRD
Figure 6-1: 100nF 100nF
B R20 1
RS-232 . = = RaO =
connection
schematics
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In order to enable USB-UART
communication, you must set J20
and )21 jumpers in the USB-UART
position, and enable desired RX
and TX lines via SW8 and SW9 DIP
switches. For example, if you want
to enable USB-UART connection
on UART1 module of the default
dsPIC30F4013 chip, you should
enable SW8.1 (RF2) and SW9.1
(RF3) lines.

. J

SW8 and SW9.

DATA BUS

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 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™ v7 for dsPIC30° you must first install FTDI drivers on
your computer. Drivers can be found on the link below:

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

USB-UART communication is being done through a FT232RL
controller, USB connector (CN2), and microcontroller UART module.

To establish this connection, you must putJ20 and J21 jumpers
in the USB-UART position, and 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

VCC-BRD

RX-FTDI 1
2
3
L4
TX-FTDI 5
6
7
el GND CBUS1
g_ e FT232RLEE0
10
11
12
13-
14
Figure 7-1: FT232RL
USB-UART B
connection =
schematics

V7

EasyPIC

for dsPIC30°

VCC-5v

VCC-BRD  VCC-BRD

R8
2K2

7

RX-LED | RX

TX-LED

R9

CN2

4K7

TX

]

R10
4K7

R11
10K

= USB

USB UART
CONNECTOR
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Controller Area Network (CAN or CAN bus)is a vehicle bus standard designed to allow microcontrollers

and devices to communicate with each other within a vehicle without a host computer. CAN is a

message-based protocol, designed specifically for automotive applications but now also used in other

areas such as industrial automation and medical equipment. EasyPIC" v7 for dsPIC30° is equipped with high-

speed MCP2551 CAN Transceiver and a pair of screw terminals which provide microcontrollers with integrated

CAN controller with the necessary physical interface for CAN communication. Make sure to correctly connect negative

and positive differential communication lines before using this module.

VCC-5V

DATA BUS TX-CAN

1
2
(3
4
Figure 8-1:
CAN connection = . X :
schematics VCC-BRD X
||||||sts|||||| -L
; \7ccA VccB S 100nF
RN [3- JRREREEN T4 = = =
74LVC1T45
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Enabling CAN

In order to enable CAN communication, you
must push SW8.7 (RFO) or SW8.8 (RF2)
and SW9.7 (RF1) or SW9.8 (RF3) to ON
position. This connects the TX and RX lines
to appropriate microcontroller pins and its

CAN module.

/)
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mikro

BUS

RD3/PWM
RDY/INT
RF2/RX

mikro

BUS

RD2/PWM ] r

RDS8/ANT « |
RF2/RX

| anrBs
|| RsTIRA11
i| csma11

AN/RBT -
RST/RB10
CS/RB12

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" v7 for dsPIC30°
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.

|
| SckirRFs

| misomr2
| MOSIRF3

+3.3V
GND

RE3/TX
RF3/SCL
RF2/SDA

+5V
GND

- =
SCK/RF6 ;
MISO/RF2

MOSI/RF3

RF3/TX
RF3/SCL
RF2/SDA |

+33V +5v |
GND GND |

/£

mikroBUS™ pinout explained

AN - Analog pin

RST - Reset pin

CS - SPI Chip Select line

SCK - SPI Clock

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

line

PWM - PWM output line
INT - Hardware Interrupt line
RX - UART Receive line
TX - UART Transmit line

SCL - 12C Clock line
SDA - 12C Data line

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

J

e DATA BUS

Figure 9-1:
mikroBUS™
connection
schematics

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:

J
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Click Boards™ are plug-n-play!

MikroElektronika portfolio of over 200 accessory boards is now enriched literally zero hardware configuration. Just plug and play. Visit the Click boards™
by an additional set of mikroBUS™ compatible Click Boards™. Almost each webpage for the complete list of available boards:
month several new Click boards™ are released. It is our intention to provide

the community with as much of these boards as possible, so you will be able E’ http://www.mikroe.com/click/
to expand your EasyPIC™ v7 for dsPIC30° with additional functionality with : : :
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One of the most distinctive features of EasyPIC" v7
for dsPIC30° are it's Input/Output PORT groups. They
add so much to the connectivity potential of the board.

Everything is grouped together

PORT headers, PORT buttons and PORT LEDs are next to each other, and
grouped together. It makes development easier, and the entire EasyPIC" v7 for
dsPIC30° cleaner and well organized. We have also provided an additional PORT

headers on the left side of the board, so you can access any pin you want from both
sides of the board.

Tri-state pull-up/down DIP switches

Tri-state DIP switches, like SW1 on Figure 10-2, are used

Input/Output Group

RE0 [@]
RE1[®
RB2|®
RB3|e
RB4 |@
RES |@
|2 LT recle

reo =l re7 e

RB1
RB3
RBS
RB7
GND

Figure 10-1: I/0 group contains PORT headers, tri-state pull
up/down DIP switch, buttons and LEDs all in one place

DATA BUS

to enable 4K7 pull-up or pull-down resistor on any desired port
pin. Each of those switches has three states:

1. middle position disables both
pull-up and pull-down feature from
the PORT pin

2. up position connects the resistor
in pull-up state to the selected pin
3. down position connects the
resistor in pull-down state to the
selected PORT pin.

VCC-BRD I—I

SW10

Figure 10-2: Tri-state
DIP switch on PORTB

PORTB LED

VCC-BRD —

RO
HOONOUTAWN

RB7 B6
1 VCC-BRD —

(@)

=

«
o

RN1
10K

RN2

Figure 10-3: Button RIN2

press level tri-state
%6 DIP switch is used to
determine which logic

Vil Vs
71p1 7\p2
VCC-BRD B

RN3
10K

RN4
10K

RN7
10K

RN8
10K

Vil A A Vil
7\p3 7pa 7p7 7\pg

RB

RNS RN6
10K 10K
7 7
7ps 7106
o~

Sw7
BUTTON PRESS LEVEL

level will be applied to -

R6 220 R7 220

T3

o

17 T8

RB6 /f RB6

&
g TL
° _o

port pins when buttons
= are pressed

N

RB5 /f RB5
RB4 /| RB4
RB1 /f RB1
RBO /f RBO

Q o (.0. (.0.

™

o

o

Py o
T4 r‘T. 2| T6

Figure 10-4: Schematic of the single 1/0 group connected to microcontroller PORTB
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With enhanced connectivity as one of the key features
of EasyPIC" v7 for dsPIC30°, we have provided two
connection headers for each PORT. I/0 PORT group
contains one male IDC10 2x5 header (like CN3 on Figure
10-4) and one 1x10 row of connection pads (like CN5
on Figure 10-4). There is one more IDC10 header
available on the left side of the board, next to the section
with displays. These headers are all compatible with all
MikroElektronika accessory boards, and enable simple
connection.

Figure 10-5: IDC10 male headers enable easy
connection with MikroElektronika accessory boards

EasyPIC

for dsPIC30°

"v7

Headers Buttons

The logic state of
all microcontroller
digital inputs may
be changed using
push Dbuttons.
Tri-state DIP
switch SW7 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
SW7.1 in VCC position, then pressing any of push
buttons in PORTB 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 J5 and J6, which
will connect your push buttons directly to VCC or GND.
Be aware that doing so you may accidentally damage
MCU in case of wrong usage.

5 44
BUTTON PRESS LEVEL

Figure 10-6: Button press
level DIP switch (tri-state)

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

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

SMDLED light source. When

T connecting LEDs,

Microcontroller it is necessary to
SMDresistor | 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" v7
for dsPIC30° board uses low-current LEDs with typical
current consumption of 0.2mA or 0.3mA. Board contains
42 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

PORTB |
PORTB/C|
PORTD/A |

PORTE

LEDs ON

PORTF |

PORTE/F | -
BPWM | =
BCK

DIP switch on SW10 (Figure Figure 10-7: SW10.1

10-7). through SW10.6
switches are used to
enable PORT LEDs
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displays

LCD 2x16 characters

Liquid Crystal Displays or LCDs are cheap and
popular way of representing information to the
end user of some electronic device. Character >

LCD 2X16

Dg CHARACTERS IN 4-BIT MODE

LCDs can be used to represent standard and ! <
custom characters in the predefined number : IMPORTANT:
. m ® . & BE SURE TO TURN OF THE POWER SUPPLY BEFORE
of fields. EasyPIC™ v7 for dsPIC30° provides the , PLACING LCD OR GLGD ON DEVELOPMENT BOARD.
. . * W OTHERWISE, BOTH LCD AND GLCD UNITS CAN BE
connector and the necessary interface for supporting ! PERMANENTLY DAMAGED.
. . . : BE SURE TO PLACE LCD AND GLCD PROPERLY.

2x16 character LCDs in 4-bit mode. This type of K OTHERWISE, BOTH LCD AND GLCD UNITS CAN BE

display has two rows consisted of 16 character fields. USEREE  HEeE

Each field is a 7x5 pixel matrix. Communication with the
display module is done through CN7 display connector. Board
is fitted with uniquely designed plastic display distancer, which

allows the LCD module to perfectly and firmly fit into place. Connector DiﬂOUt exp|ained
1Y [Te1ar:\NgBl Make sure to turn off the power supply before placing LCD onto

the board. Otherwise your display can be permanently damaged. ~GND and VCC - Display power supply lines
Vo - LCD contrast level from potentiometer P4

RS - Register Select Signal line
/ E - Display Enable line
Figure 11-2: 2x16 LCD R/W - Determines whether display is in Read or Write mode. It's
connection schematics |—|VCC'5V always connected to GND, leaving the display in Write mode all
8 the time.
DO-D3 - Display is supported in 4-bit data mode, so lower half of
the data byte interface is connected to GND.
D4-D7 - Upper half of the data byte

P1 _‘I’
@ 1 LED+ - Connection with the back light LED anode

BCK LIGHT
= LED- - Connection with the back light LED cathode
\ R18 VCC-BRD

Figure 11-1: On-board LCD 2x16 display connector

o
—
o
[°3

VCC-5v

@
J

BCK LIGHT
LCD BCK PWM

Standard and PWM-driven back light

We have allowed LCD back light to be enabled in two different ways:

““““““““ 1. It can be turned on with full brightness using SW10.8 switch.

2. Brightness level can be determined with PWM signal from the
microcontroller, allowing you to write custom back light controlling
software. This back light mode is enabled with SW10.7 switch.

----- IIeI*aVA\NIM /n order to use PWM back light both SW10.7 and SW10.8 switches must
be enabled at the same time.
LCD SOCKET /
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GLCD 128x64

Graphical Liquid Crystal Displays, or GLCDs are used to display
monochromatic graphical content, such as text, images, human-
machine interfaces and other content. EasyPIC" v7 for dsPIC30°
provides the connector and necessary interface for supporting
GLCD with resolution of 128x64 pixels, driven by the KS108 or
compatible display controller. Communication with the display
module is done through CN16 display connector. Board is fitted
with uniquely designed plastic display distancer, which allows
the GLCD module to perfectly and firmly fit into place.

displays

Display connector is routed to RFO, RF1, RF4, RF5

(control lines) and to RBO-RB3, RDO-RD3 (data

lines) of the microcontroller sockets. Since the
same ports are used by 2x16 character LCD display,
you cannot use both displays simultaneously. You
can control the display contrast using dedicated
potentiometer P2. Full brightness display back light can
be enabled with SW10.8 switch, and PWM-driven back
light with SW10.7 switch.

P2

DATA BUS

RB10

_@1?

10K

R19 VCC-BRD

BCK PWM

VCC-5V

RB4
RB5
Vo
F
F
F.
RBO
RB1
RB2
RB3
RDO
RD1
RD2
RD3
RF5

BCK LIGHT
GLCD BCK PWM

= —

CN16
GLCD SOCKET2

20 =1 52 23 24 25 36 SV Tmp
yu 111

Figure 12-1: GLCD 128x64 connection schematics

EasyPIC”
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BCK_LIGHT. - . .
Swi0 Connector pinout explained
CS1 and CS2 - Controller Chip Select lines € - Display Enable line
VCC - +5V display power supply D0-D7 - Data lines
GND - Reference ground RST - Display reset line
Vo - GLCD contrast level from potentiometer P3 Vee - Reference voltage for GLCD contrast

RS - Data (High), Instruction (Low) selection line potentiometer P3
R/W - Determines whether display is in Read or  LED+ - Connection with the back light LED anode
Write mode. LED- - Connection with the back light LED cathode

'

U
~ 7

@

Standard and PWM-driven back light

As for LCD, we have allowed GLCD back light to be enabled in two
different ways:

1. It can be turned on with full brightness using SW10.8 switch.
2. Brightness level can be determined with PWM signal from the

PORTEF | °
: : . . . BPWM | - =
microcontroller, allowing you to write custom back light controlling BCK | »

software. This back light mode is enabled with SW10.7 switch.

01 VA\NI /n order to use PWM back light both SW10.7 and SW10.8 switches must
be enabled at the same time. )
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