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o* A large number of useful peripherals,
ready-to-go practical code examples
and a broad set of add-on boards make
MikroElektronika development systems
fast and reliable tools that can satisfy the
needs of experienced engineers and
beginners alike.

SN fea

IN-CIRCUIT TOUCH
PROGRAMMER SCREEN




TO OUR VALUED CUSTOMERS

I want to express my thanks to you for being interested in our products and having
confidence in MikroElektronika.

It is our intention to provide you with the best quality products. Furthermore, we will
continue to improve our performance to better suit your needs.

Nebojsa Matic
General Manager

DISCLAIMER:

All products are owned by MikroElektronika and protected by copyright law and international copyright
treaty. Therefore, you should treat this manual as any other copyright material. The manual and products
may not be copied, partially or as a whole without written consent of MikroElektronika. Manual PDF -
edition can be printed for private or local use, but not for distribution. Modifying manuals or products is
prohibited.

HIGH RISK ACTIVITIES

The products of MikroElektronika are not fault — tolerant nor designed, manufactured or intended for use
or resale as on - line control equipment in hazardous environments requiring fail — safe performance,
such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic
control, direct life support machines or weapons systems in which the failure of Software could lead
directly to death, personal injury or severe physical or environmental damage (“High Risk Activities”).
MikroElektronika and its suppliers specifically disclaim any expressed or implied warranty of fitness for
High Risk Activities.

LICENSE AGREEMENT:
By using our products you agree to be bound by all terms of this agreement. Copyright by
MikroElektronika 2003 - 2009.

PIC, PICmicro and MPLAB are registered trademarks of Microchip Company. Windows is a registered
trademark of Microsoft Corporation. All other trade and/or service marks are the property of the
respective owners.
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EasyPIC5 KEY FEATURES

© o N

MikroElektronika

External power supply connector 8 - 16V AC/DC;
Power supply selector. It is possible to use external or
USB power supply. When using USB port, there is no
need for external power supply;

Power ON/OFF switch;

On-board USB programmer with mikrolCD support. Its
key feature is an ability to upgrade. By downloading a
new software, it will be possible to program new MCUs
in coming years;

RS-232 communication module with selectable TX and
RX for all microcontrollers;

USB port for MCU with USB support;

PC keyboard connector;

DS1820 temperature sensor connector;

A/D input selector used for testing the operation of A/D
converter. It is connected to potentiometers P1 and P2;

. 7- segment displays in multiplex mode;
1.
12.
13.

16-pin connector allows an easy connection of LCD;
LCD contrast potentiometer;

DIP switch SW6 turns on/off LEDs on ports A, B, C, D
and E and enables digits on 7-segment LED display.

14.

15.

16.

17.
18.
19.
20.
22.

21.

23.
24.

MANUAL

DIP switch SW9 turns on/off touch panel controller, PS/2
and LCD and GLCD backlights;

EasyPIC5 supports microcontrollers in DIP8, DIP14,
DIP18, DIP20, DIP28 and DIP40 packages;

Jumper to determine port performance in idle state (pull-
up/pull-down). Select pull-up to enable port pins to detect
logic zero (0) and vice versa;

PORTA connected to a resistor network using DIP switch
SWi1. If a switch is OFF, the appropriate pin does not have
a resistor attached. It enables PORTA pins to be used in
analog mode as well as digital I/O pins. The same applies
to other ports: PORTB, PORC, PORTD and PORTE;

36 LEDs connected to the microcontroller 1/0O ports;
20-pin connector allows an easy connection of graphic LCD;
Graphic LCD contrast potentiometer;

Reset circuit;

36 push buttons allow control of every pin on the micro-
controller;

Jumper to select high/low state of an input pin when the
appropriate push button is pressed;

Touch panel connector; and

Touch panel controller.
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CONNECTING THE SYSTEM

Apart from this manual, the development system box contains development system, product CD, USB cable

and user manuals for PICflash programmer, mikrolCD Debugger and Installing USB drivers. In order to use the &

EasyPIC5 properly, it is necessary to go through the following steps:

Step no.1 Take the development system and product CD out of the box. Insert the product CD into
CD drive. Do not connect the development system to a PC yet.

Step no.2 Install PICflash programmer software to enable a program to be transferred from PC to the
microcontroller chip. For detailed installation instructions refer to the PICflash programmer
manual.

Step no.3 Install USB drivers on your PC to enable programmer's hardware to operate properly on
the EasyPIC5 board. For detailed installation instructions refer to the Installing USB driv-
ers manual.

Step no.4 Connect the EasyPIC5 to PC using USB cable. Please use one of the USB ports on the
back of the PC because these are directly connected to the computer motherboard. If you
turn ON the power supply switch on the EasyPIC5 board for the very first time, your PC
will immediately detect a new hardware. You will be immediately prompted whether Win-
dows should search for new drivers update or not. Select the option No, not this time and
click Next. Another window appears, click Next and the operating system will automatical-
ly find the drivers. Click Finish to complete this process and run PICflash as explained in the
PICflash programmer manual.

After these four steps, your EasyPIC5 is successfully installed and ready for use. You can read a program from
the chip or write another one into it. The product CD provides numerous simple program examples to make
your first steps Easy...
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MANUAL

INTRODUCTION

The EasyPIC5 is a full-featured development system for almost all Microchip PIC microcontrollers.
& It is designed to allow students and engineers to easily test and explore the capabilities of PIC
microcontrollers. It also allows PIC microcontrollers to be interfaced with external circuits and a

broad range of peripheral devices. The user can therefore concentrate on software development
only.

Figure 1 illustrates the EasyPIC5 development system. There are identification marks next to each
component on a silkscreen, both on the top and bottom. These marks describe connection to the
microcontroller, operation modes and provide additional useful information so that there is almost no
need for additional schematics.

INTRODUGHTTIQIN]  page [ &
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m EasyPIC5 development system
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MANUAL
SWITCHES

The EasyPIC5 development system features a number of peripheral devices. In order to enable
these before programming, the appropriate jumpers or switches have to be properly set. Switches o
are mechanical devices used to establish or break connection between two contacts. As for this sys-

tem, switches are grouped in nine DIP switches.

DIP switches SW1 - SW5 are used to enable external pull-up/pull-down resistors on port pins. Each
pull-up/pull-down resistor is individually enabled.

DIP switch SW6 is used to enable/disable LEDs connected to the microcontroller ports. Each group
of 8 port LEDs has its own switch. Four lower switches in this group are used to enable/disable 7-
segment LED displays. Each display digit can be individually enabled.

SUWITCHIES  page [ =

DIP switches SW7 and SW8 select MCU pins to be used as RX or TX in serial communication.

DIP switch SW9 is used to control both LCD backlights, communication via PS/2 connector and
touch panel driver.

Figure 2 illustrates the DIP switch SW9. As seen, switches 1, 2, 3 and 4 are ON, whereas 5, 6, 7
and 8 are OFF.

_ QL9
READ-X |— = O |RAD | & —
READ-Y |™ =l = |pay | &3 — =
DRIVEA |« = |RCO [SE — o —
DRIVEB |+ = |RC1 ) 28 —
DATA|o"Ea  |RCO ¥ —
CLK/oomss |RC1J2 —
LCD |~mes |ucc —e3—

GLCD comsm |uCC

DIP switch SW9
| Figure 2 =

Bl ) SwitchisON -G53

<2
(I Switchis OFF 63—
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JUMPERS
v
2 Similarly, jumpers are used to break or establish connection between two points. Under the plastic
a4 cover of a jumper, there is a metal contact which establishes connection when the jumper is placed
@ over two pins.
B
ey
=] [ Jumper is ON
l:a

m Jumper is OFF

m Jumper as a switch

Jumper is commonly used as a selector between two possible connections via 3-pin connector. As

illustrated in Figure 4, the middle connector pin can be connected to the left or right pin, depending
on the jumper’s position.

= =

Jumper is not placed and Jumper is placed on the left side  Jumper is placed on the right side
middle pin is unconnected. connecting middle and left pin. connecting middle and right pin.

m Jumper as a multiplexer
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MCU SOCKETS

The EasyPIC5 comes with a 40-pin microcontroller PIC16F887. The user can remove this microcon-
troller and fit another one in DIP40, DIP28, DIP20, DIP18, DIP14 or DIP8 package into MCU socket.

Note:

Note:

o VECrs - P EIN P05 ENaa.

There are two DIP18 sockets with different pinouts (DIP18A and DIP18B). If you use 18-pin micro-

controllers, make sure to select the right socket. For example, PIC18F1220 uses DIP18A socket,
while PIC16F628A uses DIP18B socket.

All 8-pin microcontrollers use DIP8 socket. The exception is PIC10F family which uses 10F MCU socket.

Since all packages have parallel connections, it is not allowed to have more than one microcon-
troller on the board at a time.

Some of the 28-pin PIC microcontrollers use the seventh pin as RA5, while some of them use this

pin as VCC. Depending on this, jumper J18 must be set in RA5 and VCC position, respectively. For
example, if you use the PIC18F2331 microcontroller, jumper J18 has to be set in VCC position.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika

LT SOCIKIETS  page @



MANUAL

90 The microcontroller pins are routed to various peripherals as illustrated in Figure 6. All MCU ports
are directly connected to Direct Port Access 2x5 (10-pin) connectors. These are normally used for
connecting external peripherals to the board or as points for digital logic probe connecting.

All ports are connected to LEDs and push buttons, which allows you to easily test and monitor dig-
ital pin state.

Some of the pins are connected to on-board peripherals, such as DS1820 temperature sensor, RS-
232 communication module, 7-segment displays, LCD etc.

ICU SOCKIETS page

PORTA
PORTGP

PORTA/E

)

'@ g

RA2 [RA3 [RA4

m System connection
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POWER SUPPLY

The EasyPIC5 can use one out of two power supply sources - PC
power supply over USB cable (by default) or external power supply
(external AC/DC power adapter). When using power supply over USB
cable, jumper J6 should be set in the right-hand position.

(70

/3 nw".‘c' >

When using external power supply, the EasyPIC5 board produces
+5V using LM7805 voltage regulator. The external power supply can
be AC or DC, while its voltage ranges between 8 and 16V. In this case
jumper J6 should be set in the left-hand position. Figure 9 illustrates

USB and external power supply circuit diagram.

Power supply connector

OFF <:> ON

POWER SUPPLY
SWITCH
> SYSTEM
O
_L e vce
470uF
REG1 =
7805
CN1 8-16V (AC/DC) 5V J6 FP1
. . A —) |
1 o m — Vin Vout | =) { ] . v \Y[ele}
GND - USB
2 o J_ 2 J_
E1 c8 —=C15
470uF 100nF 100nF
DB1
B280C1500
v

m Power supply circuit diagram

J6 in the left-hand
position: system is
powered from external
AC/DC power adapter.

J6 in the right-hand
position: system is
powered from PC over

USB cable. ; )
y. Power supply select jumper
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MANUAL

There is no need to use external equipment during pro-
gramming as the EasyPIC5 development system has its
own on-board USB 2.0 programmer. All you need to do is
to connect the system to PC using the USB cable. Then,
load your program into the microcontroller via the
PICflash programming software supplied with the
M EasyPIC5 board.

\, Please refer to PICflash documentation for more information.

m USB 2.0 programmer

There are two different programming modes for PIC MCUs: Low-Voltage and High-Voltage. Some
of the PIC MCUs are shipped with Low-Voltage programming mode enabled by default. PICflash is
a High-Voltage programmer only and it can program MCUs regardless of whether they have Low-
Voltage programming mode enabled or disabled. In the USB programmer section there is the jumper
group J10. These jumpers are used for PGM pin selection. The PGM pin is used to enter program-
ming mode when Low-Voltage programming is enabled. As the Low-Voltage programming mode is
not supported by PICflash programmer, this jumper group J10 should remain in default position.

ON-BOARD USE 2.0 PROGRALIIER  page

Default position RB3 used as PGM
) =] ) =]
] [ [=] ] [ [=] 45
oC @ 8 3 l:]l ]
RB5 used as PGM RB4 used as PGM
() () Eé [0 ) ) %.‘E
0|C_ B =Q C] =9
| &% £y

. =) (=] El[SS] =

Note: There is no need to reset MCU after programming because it will be automatically cleared by
the programmer.
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m J8 and J9 for DIP28, DIP40,
DIP18A and DIP18B

SOCKET
SELECTION

]
gl

SOCKET
SELECTION

J8 and J9 for DIPS,
m DIP14 and DIP20

When using DIP28, DIP40, DIP18A and DIP18B sockets, jumpers J8 and J9 should be set in the
upper position (default) as shown in Figure 12.

When using DIP8, DIP14 and DIP20 sockets, these jumpers should be set in the lower position as
shown in Figure 13.

Jumper J7 allows the use of the MCLR pin as a RESET or a digital I/O pin. It can be RE3, RA5 or
RA3 pin depending on MCU in use.

When J7 is in lower position, the hardware reset is enabled by pressing the reset button. The MCLR
pin cannot be used as I/O pin.

When J7 is in upper position, the MCLR pin can be used as I/O pin. Hardware reset is disabled in
this case.

J7

" E] MCLR pin
mcLr |Gl used as 1/0

J7
vo 19 MCLR pin
MCLR E] used as RESET

QNEBOARD USE 2.0 PROGRALIIER  page
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OSCILLATOR

The EasyPIC5 enables you to use microcontrollers fitting eight different sockets. Since these are not

& close to each other, there are two on-board clock oscillators. One of them, denoted by OSC1, is con-
nected to DIP28, DIP40, DIP18A and DIP18B sockets. Another one, denoted by OSC2, is connected to
DIP8, DIP14 and DIP20 sockets. There are identification marks next to each MCU socket on a
silkscreen indicating which oscillator should be used. Quartz crystal is placed in the X1 socket by default.
If you use OSC2, it is necessary to remove it from the X1 socket and place it in the X2 socket.

.,..
moctse 9 90 00

OSCILLATOIR - page [

101 MCU
OIMENT BOARD

GLCD

CONTRAST

.

Y N BROLERTRCH

J . Eang'IC 5

IMPORTANT
AMAXE BURE TO PLACE 1 {€ GLCD PROPERLY |
ROPIR ruculn! UAY DAMAGE THE GLCD

Note: 10F MCU socket is not connected to either oscillator. The appropriate MCUs have only an internal
oscillator and do not use quartz crystal. Refer to the Figure above.
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On some of the microcontrollers, oscillator input pins can also be used as digital input/output pins. 15
In order to implement this feature, the EasyPIC5 has jumpers enabling MCU to be connected to
either oscillator or digital 1/0 pins. Refer to the schematic of the OSC oscillator in Figure 16.

OSCUILILASTOIR  page

3 M3
() =] N [=] (o]
(] =] =
RA6 and RA7 pins are RA6 and RA7 pins are
used as oscillator inputs used as digital I/O pins
[{mcLr RrB7[]
[|Rae RB6|[]
[ ra1 RB5[]
[ ra2 RB4[]
[ ras RB3[]
[{ras RrB2[]
[ ras re1[] vcc
[l reo RrBo[]
vee []ret VDD
[]re2 vss
Default position 13 VDD RD7 :l
S— —] vss ros[]
=8 —| raziosci RD5 []
X1 =)= —| rasiosc2 RrD4[]
8MHz |_
0 [l reo rer[]
o o L [fre res|]
226F 220F [ re2 Rres(]
v [Ires rea|]
= RA6 [roo RrD3[]
v
RA7 [ ro1 RrD2[]

m Oscillator connection with MCU
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16 MikrolCD (IN-CIRCUIT DEBUGGER)

MikrolCD is a highly effective tool for Real-Time debugging on hardware level. The mikrolCD debug-
& ger enables you to execute a program on PIC microcontroller and view variable values, special func-

tion registers (SFRs) and EEPROM while the program is running.

MikrolCD can be used with any PIC compiler manufactured by MikroElektronika (mikroC,

mikroBasic or mikroPascal). You just have to select the appropriate build type (Release or ICD

Debug), build a project, program the MCU and run debugger.

The mikrolCD debugger uses on-board programmer to communicate with the compiler and supports
common debugger commands:

Start Debugger [F9]
Run/ Pause Debugger  [F6]
Toggle Breakpoints [F5]
Run to cursor [F4]
Step Into [F7]
Step Over [F8]
Stop Debugger [CtrI+F2]

Crip /
Wi, /
e e MMlaggy MACHg / [:

. : On-Bord USB progammer
AL \ith mikrolCD

Program debugging

-_——————y
~
~

data,
crou=-=
L 7

- On-board
4-----_--— ( -/_%{garmmer
- [ B |

LMikralCD (IN-GIRCUIT DIEBUGEER)) prage

Note: For more information on how to use mikrolCD debugger please refer to the mikrolCD User’s Man-
ual. You can also find it in Help documentation inside any of the before mentioned compilers.
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MANUAL
LEDs 47

Light Emitting Diodes (LEDs) are components used for displaying pin digital state. The EasyPIC5
has 36 LEDs connected to the microcontroller PORTA, PORTB, PORTC, PORTD and PORTE.

[}

(=)}

(1]

o

Each group of eight port LEDs can be enabled or disabled using switches of the DIP switch SW6. %
The exception is PORTE which has four LEDs and shares the same switch with PORTA. D
—]

Port LEDs are enabled when the corresponding switch of the DIP switch SW6 is ON. In this case,
LEDs will display the state of the corresponding microcontroller pin. Otherwise, the LEDs are always
off, no matter what the port state is, as no current can flow through them.

9 / i
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MANUAL

q Figure 19 illustrates the connection between LEDs and PORTB. Resistors are serially connected to
the LEDs in order to limit their current. In this case the resistor value is 1K.

<
PORTA/E LED
PORTB LED
PORTC LED
PORTD LED

_________________ e q SURRENTRLOW

RBO

o |

Py
@
N

T e«

TE&&

R et IR EEEEEE

Nk
2 L-s
j 2 RB3
5 ,? wr ~ rer :;J
6 RB4 RAO RB6|]
7 @ RA1 Res|]
8 xX RB5 RA2 RB4 :
9 RA3 re3|]
RA4 re2|]
— x5 RB6 RA5 re1[]
8x 1K _@ REQ RBO|]
x RE1 voo[}—ovee o
@ RB7 RE2 vss|] >
vcc O———] voo RD7(]

vss ros ]

osct RDs|]

= iz osc2 Rro4]
DH RCO Re7|]

el G [ret Res|]
RC2 Rres|]

= RC3 Rrea]

RDO RD3|]

RD1 RDZ:
m LEDs circuit diagram
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RESET CIRCUIT 19

Apart from 36 push buttons provided on the board, there is one red button on the far left marked as
RESET. As its name suggests it is used for MCU reset. S

RESET CIRCUIT  page

; m Reset button

As seen in Figure 21, the microcontroller MCLR pin is connected to the programmer instead of
being directly connected to the RESET button.

vce
0 ——|MeR -/ RB7[]
[Jreo RB6[]
[rat Rres[]
[]ra2 re4[]
PICflash [[rae Res[]
On-Board USB [ rae Rez[]
programmer [ras reil] vee
[] reo rBo[]
§ vee [Jret VDD ]J>
& 1000 ?_E RE2 vss
VDD ro7[] L
T[ Vvss RD6 ] -
1 L L osct ros[]
- - I osc2 ro4[]
0 [ reo re7[]
5, gg,w e ool
[re2 res[]
= [res real]
[ roo rD3[]
[ ro1 Rro2[]

m Reset switch circuit diagram
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RE3

SLcp Q..:.
2

A ) Wy
Clx &
Lo ~ -

NC] | B8

=&

{vce
lvce

m Push buttons

USER
MANUAL

The EasyPIC5 has 36 push buttons which
can be used to change states of digital
inputs on the microcontroller ports.
Connection between buttons and
PORTA, PORTB, PORTC, PORTD and
PORTE is shown in Figure 22. Jumper
J17 determines whether a button press
will bring logic zero (0) or logic one (1) to
the appropriate pin. When the button is
released, the pin state is determined by
pull-up or pull-down port jumpers. As
seen in the Figure below, J17 is connect-
ed to +5V, which means that the button
press will bring logic one (1) to the appro-
priate pin.

N

N

N

i ~ re7[1-1
[ rRAO I-/
PORTA PORTB PORTC PORTD PORTE . -
\ \
i -1 o b I : N 1
— H — RBO | H - RCO H RDO ' REO RB4
P—ae— A e Y e H P—ae—1 1 —ee—i =
H Pl Pl P Pl : ' resfl-]
' ' H -
i rat ] | i Re1 | i ' H H H H 'H
—— 1 — 1 RC1 A & -t RD1 —i. RE1 RA4 REZ]—’
ie—e—11 i e—& o—: i e—& o—: i —ao o— S K U] E j: RAS rB1[]1
H H H
H raz) | H RB2 : H rez) | : — : ; = i \-{: (=0 reof1]
e H e H
te—ao—]: ¢ ie—ae—qi ¢ a2 ! el = vee
H i H H ' H H H H H N re1 voo[H—o0
' o HE H 1 . H ] -
—_ H — RB3 |1 — RC3 H " H . RE2 vss
le—o—1 sy e o—1i I e —a o R H S g A
: Pl Pl P P i vecopfwe iy
H ] 1 1 H 1 ’ 1 =
- RA4 ) ' RB4 | i H RC4 H —t VED RDE -
P —] e Yt el 4 s [ osc ros[]-1
[ [ H
: o rasfi o ores )i —res]i o : = iz OS2 ros[ -]
e o—]: ¢ ¢! ie—aerE], [H_ ] rco re7[11
[ [ H
; o RAs ) i — RB6 | i H — RCE : H o ; o8 o e Ml ret res[}H1
e °— ¢ ! e—oo-RB% Y : ! o—o o—Rc8Y ' gy - °M/: 220F 220F N e ]_/
H H H H H 9
E — RrRA7J i H - rB7 ]I H . RC7 i H —a RD7 i = ] res rea[1-]
ie—6 o— ! i ¢—6 o— ! i —d o— i —6 o— 1!
H i H i ' i ' H N roo ro3[1-]
H H H H H H
A U A H ' : ] ro1 ro2[}

m Push buttons circuit diagram

MikroElektronika

0V on pin while +5V on pin while
button is pressed button is pressed
vceC

E] GND
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Referring to Figure 24, jumper J2 is set to
pull-up, so that pull-up resistor pulls the
microcontroller pin RB4 to +5V.

By pressing the button, the RB4 pin is
connected to ground via J17.

Accordingly, only when the button is
pressed the microcontroller senses a
logic zero (0). Otherwise, the pin state
will always be a logic one (1).

Referring to Figure 25, switch J2 is set to
pull-down, so that pull-down resistor pulls
the microcontroller pin RB4 to 0V.

By pressing the button, the RB4 pin is
connected to +5V via J17.

Accordingly, only when the button is
pressed the microcontroller senses a
logic one (1). Otherwise, the pin state will
always be a logic zero (0).

MCLR e RB7

RAO RB6

RA1 RB5 :
RA2 RB4 0V while pressed
RA3 RB3

RA4 RB2 =

RAS RB1 [E] RB4
REO RBO C

RE1 VDD I

RE2 vss

VDD RD7

vss RD6

N

m Button with pull-up resistor

m Button with pull-down resistor
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USER
MANUAL

The EasyPIC5 has four 7-segment displays
set up to operate in multiplex mode. Data lines
are connected to PORTD, while each display
is enabled by four PORTA bits.

" Joag, e LY | & RAO” 5
m 7-segment displays @@@

dp
Ol | Common marking of
7-segment display segments

MCLR -/ RB7
(] RAO RB6
[] RA1 RB5

I
1]
1]
(| RA2 R4 []
1]
1]
1]

[=SIEGVIENT DISHLAYS  page

[
—— {|ras RB3

[] ra4 E RB2
free O mopvee 4, DIS3  DIS2  DIS1  DISO
1= % RpS T I T T
x 100 d
ﬁvm_[ o = i)
RA7 —
— o RA6 222 —C 1+
|]|J [l rco Rre7 [
e e [ RCY Re6 [] o (¢} (¢} o
[l rc2 Res (]
= [l rRe3 Rrea [1
RDO RD3 1]
|—[ RD1 rRo2 [+
——
I
/l7 Q8 m()9 /P Q10 /P Qn
CA3083

i
i
i
i

R10 R11 R12 R13
10K 10K 10K 10K

DIS3
DIS2
DIS1
DISO

S A 7-segment display circuit diagram
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2X16 CHARACTER LCD 2%

A standard character LCD is probably the most widely
used data visualization component. It usually displays
messages in two lines, containing up to 16 alphanumer-
ic characters each. The character LCD communicates
with the microcontroller via 4-bit data bus. Figure 29
illustrates its connection to the microcontroller.

FHle[U7EE 2x16 LCD in 4-bit mode

22X0® GHARAGITER [LED  page

[ meLr - RrB7[]
[|rao RB6[]
[rat RB5
[ ra2 RB4
[ ras RB3
[Irasa RB2
[ ras rRe[—
[ reo RBO[}——
[ ret vbb[}—-oVCC
Contrast O
Adjustment = vee [ re2 S8 ]1
vce o] voo ro7[] _L
—[ Vvss RDS] -
+— osc1 RD5 ]
S5, ———1]osc2 RD4|]
) fiEy I e i
HE [|re2 res|]
[Jres rea[]
[] roo RrD3 (]
[l ro1 RrD2[]
m 2x16 LCD circuit diagram
;(7‘
.
Note: Have in mind that LCD should be placed or removed from the EasyPIC5 only after the power

is turned off.
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-\% A graphic LQD (G.LCD)l provides an advapced
‘r e method for displaying visual messages. While a
" el character LCD can display only alphanumeric char-
& acters, a GLCD can be used to display messages in

; the form of drawings and bitmaps. The most com-

monly used graphic LCD has the screen resolution of

| 128x64 pixels.The GLCD contrast can be adjusted
using the potentiometer P3 placed right above the

ERAPHIC [LED  page

MCLR \J RB7
RAQ RB6|
RST,
Contrast RA1 RB5| :
P3 '| Adjustment RA2 RB4 o
<
10K J‘ RA3 rB3[—]
H
RA4 RB2 2—:2/
H
RA5 RB1 31/
H
REO RBO| |
| vee
RE1 voo|] 7o)
= RE2 vss
VDD rD7[ 27
Vss RD6| D6 =
osc1 ros[]22
osc2 roa[ 124
RCO RC7]
RCA RCH
RC2 RCS|
RC3 RC4
DO D3
ol L2 RD3}
RD1 ro2[ 122
y m GLCD circuit diagram
9

Note: Have in mind that GLCD should be placed or removed from the EasyPIC5 only after the power is tumed off.
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TOUCH PANEL 25

Touch panel is a tin, self-adhesive, transparent 4§
panel which could be placed over the screen of [
graphic LCD. It consists of two separate foils
which form a “sandwich” structure. It is very sensi-
tive to press so that even a soft touch causes
some changes on the output signal. It is used in |
various user-friendly devices in combination with |
graphic LCD.
Connector CN13 enables this device to be con- |
nected to on-board touch panel controller the
active part of which consists of 5 discrete transis- |2
tors. Four switches of the DIP switch SW9 enable [##5
or disable connection between this controller and |
RAO, RA1, RCO and RC1 pins.

TOWUWCH [PRRNIEL  page

swo MCLR -
READ-X RAQ RAO RB6
READ-Y S
DRIVEA RCO RA1 RB5
DRIVER | RC1 9 o
RA3 RB3
RA4 RB2
RAS RB1
REO RBO VCC
RE1 VDD
RE2 VSs
VDD RD7
:: vss RD6. =
# 0osc1 RD5
# 0sc2 RD4
GLCD RCO RC7
RC1 RC6
RC2 RC5
RC3 RC4
RDO RD3
RD1 RD2

TOUCHPANEL
CONTROLLER

m Touch panel circuit diagram
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RS2372 COLIVIUNIGATION LIOIDUILE  page

USER
MANUAL

RS-232 communication module enables point-to-point data trans-
fer. It is commonly used in data acquisition applications to transfer
data between the microcontroller and PC. Since the voltage levels
of the microcontroller and PC are not directly compatible with each
other, a level converter, such as MAX232, must be used. In order
to provide more flexible system, the microcontroller is connected to
the MAX232 via the DIP switches SW7 and SW8. The DIP switch
SW7 is used to connect Rx line to RC7, RB2, RB1, RB4, RA3 or
RB5. The DIP switch SW8 is used to connect Tx line to RC6, RB5,
RB2, RB1, RA2 or RB7. Note that pin RB2 must not be simultane-
ously connected to Rx and Tx line. If you want to implement hard-
ware handshaking, it is necessary to connect the RBO pin to CTS
line and the RC2 pin to RTS line using the DIP switch SW7.

At

N\O

MCLR RB7| J—
RAO RBS|
RA1 RB5| |—
RA2 rea[]—
O RA3 RB3)
/ RA4 re2[]—]
O RAS re1[]—]
SCA REO RBO| 1
=0 VCC
~0O VvCC [|RE1 voo[}—O
CV L RE2 vss
(o] VDD RD7|
10—
o] |||— vss Rros[] =
& osct RDS|
1 W osc2 RDA4|
O = 0 RCO rerf}—]
o c |
W-r:l:-rm;

C =1 {2 —— Serial Cable

>

0/0|0
0|0|0|0

i

?

o

m Connection between microcontroller and PC
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USB COMMUNICATION MODULE

USB communication connector is placed in the upper right corner
of the EasyPIC5. It is used with PIC microcontrollers having USB
support,such as PIC18F2450 or PIC18F4550. Note that this USB
connector cannot be used for programming. In order to make con-
nection between the microcontroller and USB connector, the J12
jumper group should be set in the right-hand position. As a result,
the microcontroller pins RC3, RC4 and RC5 are disconnected

from the rest of the board and connected to the USB connector.

RC3

usSB

|||—- ?

m USB connector

A

RC3-MCU 101

RC5

RC4-MCU

A

RC5-MCU

Q
So
1| ]
g2
83
aamrrrarararar

<
(o]
o

Ik

Q
&

|
QT

MCLR
RAO
RA1
RA2
RA3
RA4
RAS
REO
RE1
RE2
VDD
vss
osc1
0sc2

RB7

[l reo RC7
22pF 22pF
ESI
— [ [e=m) L Tlres
) [ (] [] roo
= [ [] et

|

<
Q
o

USE COLIUNIGATION MIODUILE  page

RC3-U, RC4-U, RC5-U are
available to other peripherials

S [UERFA USB communication circuit diagram

RC3-U, RC4-U, RC5-U are
connected only to USB

283
N W B
 — - I — — — - -
] |

MikroElektronika
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PS/2 connector allows the EasyPIC5 to be directly connected to
devices such as PC, keyboard or mouse. The PS/2 communication is
of half-duplex type. It means that the microcontroller can be connected
to a keyboard to capture pressed keys or to a PC to act as a keyboard.
CLK line is used for clock transfer, whereas DATA line is used for data
transfer. In this case, these lines are connected to the RC1 and RCO
4 pins, respectively.

Oé é‘\”‘b \ _.w-

SV ERE R PS/2 connector

P72, COLINVURNIGATION KIQDUILE page

[|meLr e RrB7[]
[Rae RB6[]
[]ra1 RB5[]
[]ra2 RB4[]
[ ras RrB3[]
[ras Rre2[]
[ ras RrBA1[]

[l re0 Reo[] /oo

vee vee []re1 vob[}—0

[]re2 vss

PS2 VDD RrO7[]

R38| |R37 L

[—{] vss RD6[] =
NG CLK CONNECTOR Toe Jrox — " Hoser ~osf]
DATA —] osc2 RrD4|]
o—1 <:> GND [—— DATA []rco Rre7[]
vee 1 L - e ” []re Rres|]
- NE ’J“E]”P‘ [re2 Rres[]

= RC3 RC4

NC DATA S =g E - RDS%
IT [ ro1 ro2[]

/

// E %\ ) m PS/2 communication circuit diagram
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DS1820 DIGITAL THERMOMETER 20

DS1820 digital thermometer is convenient for environmental
temperature measurement. It can measure temperature in the
range between -55°C and 125°C with 0.5°C accuracy. It must
be properly placed in the 3-pin socket provided on the
EasyPIC5, with its rounded side directed to the right, as marked
on the board (refer to the Figure 41 below). Otherwise, the
DS1820 could be permanently damaged. The DS1820 data pin
can be connected to either RA5 or RE2 pin, which is determined
by the jumper J11.

FEPERE D DS 1820 connector

125°C
-55°C
VCC 1 4 RB7|
: RAO RB6|
VCC 1R RB5
[| a2 RB4
R1 J11 [|ras RB3
GND VCe 1 RB2|
[|ras RB1
[| reo reo[] Voo
DQ [| re1 VDD

DS1820 DICITAL THERYIOWIETER page

[| Re2 vss
[| voo RD7
: Vvss RD6|
[| osc1 RDS|
[|osc2 RD4
[|rco RC7
o [ret RC6
[|re2 RC5
[|res Re4|
[| roo RD3
[|ro1 RD2

Py

DQ line is DQ line is DQ line is
connected to RE2 connected to RA5 disconnected

m DS1820 circuit diagram
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A/D CONVERTER TEST INPUTS

MANUAL

There are many applications of A/D conversion. The microcontroller takes an analog signal from its
& input pin and converts it into a digital value. Basically, you can measure any analog signal that fits

in the range acceptable by PIC (0 - VCC).

m A/D Converter input

The EasyPIC5 development system has two
potentiometers used to adjust the level of
analog signals in order to test the operation
of analog-to-digital converter (ADC). Both
potentiometers outputs have voltage in the
range of 0-5V. These two analog signals can
be connected to different analog input pins
simultaneously. The jumper group J15
enables the P1 potentiometer to be connect-
ed to one of the following pins: RAO, RA1,
RA2, RA3 or RA4. The jumper group J16
enables the P2 potentiometer to be connect-
ed to one of the following pins: RA1, RA2,
RA3, RA4 or RAS.

In order to measure an analog signal without interference, turn off the corresponding switch of the
DIP switch SW1. This will disable connection between PORTA pins and pull-up/down resistors.
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. J

0-5V
Potentiometer P1 is con-
| nected to the RA2 pin
and potentiometer P2 to
the RA3 pin.
vCC vCC

A
R
N

Pull-up/down resistors on
PORTA analog input pins
should be disabled using the
DIP switch SW1.

[}
(=)}
©
Q.
3
=
=
e,
=
=
P1 0-5V ;AO -5V %
10K <™ T T k<11 3 @
HEEEE j HEEEE =
=] ) D B = |@I@IDI@I@I

= S0 Ef L Ej{ = = [ Efl U J ) = g
e 10 [Jmer RrB7[] Llj‘
[]rao RB6/] }:
[1ra1 RB5[] fo‘\jﬂ
[1ra2 RB4|[] Lij‘

[1ras RB3|[]

[]ra4 RrB2|]
I ras RrB1[] vee g
[ reo RBO %j @

vee [|RE1 VDD
LE RE2 vss @
VDD ro7[] —L

r[ vss rD6[] a
L osc1 RD5|] —~
- siite OSC2 Ro4[] <

% []rco re[]

P - [rea Rrce[]

[l re2 Rres|[]

= [[res real]

[l roo RrD3[]

m A/D Converter input circuit diagram [Jro1 rD2[]

Note: When the both potentiometers are in use, be sure that jumpers J15 and J16 do not select the

same pin. Otherwise, the development system can be permanently damaged.
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2] DIRECT PORT ACCESS CONNECTORS

All microcontroller input/output pins can be accessed via IDC-10 connectors (2x5) placed along the
& right side of the board. For each microcontroller port there is one connector providing up to eight
port pins and two additional pins connected to VCC and GND.

These connectors can be used to connect the system to external peripherals such as Serial Ethernet,
Compact Flash, MMC/SD, ADC, DAC, CAN, RTC, RS-485 etc. If on-board and external peripherals use
the same pins then on-board peripherals must be disconnected from the microcontroller using appropri-
ate jumpers. The connectors can also be used for attaching logic probes or other test equipment.

m Connecting external
peripheral via flat cable

DIRECT PORT ACOESS CORNNECTORS page

[T Direct port access connectors
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[|Mcir N4 RB7/] @
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RA3 re3|] —
RA4 RB2] 1
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[| Reo RrBO|]
[|re1 voo[}—o vee CN9
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1 VvDD RD7 1
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[| osct RD5|]
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e [L-8 PORTB connection circuit diagram
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EasyP

Package content:

Development system:
CD:

Cables:
Documentation:

EasyPIC5 comes with PIC16F887

mikroE product CD with software

USB cable

User manual for EasyPIC5, driver installation guide Installing USB
drivers, manual for PICflash programmer and manual for mikrolCD

System specifications:

USB programmer:
Power supply:

Power consumption:
Size:
Weight:
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& o=
R
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ol
v
e
wmlts
e
-
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MikroElektronika

USB type B

External 8-16V AC/DC

PC over USB cable (5V DC)

>75mA (depends on connected pheriperials)
25 x 21cm (9,8 x 8,2 inch)

393g (0.866 Ibs)

.
[

4 )

Expand your development
our

system with
boards:

extra

MMC/SD multimedia card

CAN-SPI board

MikroDRIVE board

RS485 board

RTC2 Real Time Clock

...and many others. Please
visit our website:

www.mikroe.com

\. J

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD



No part of this manual, including the product and software described in it, may be reproduced,
transmitted, transcribed, stored in a retrieval system, or translated into any language in any form or by
any means, excepting the documentation kept by the purchaser for backup purposes, without expressed
written permission of MikroElektronika company.

Product warranty or service will not be extended if the product is repaired, modified or altered, unless
such repair, modification or alteration is authorized in writing by MikroElektronika.

MikroElektronika provides this manual “as is” without warranty of any kind, either expressed or implied,
including, but not limiting to implied warranties or conditions of merchantability or fitness for a particular
purpose.

In no event shall MikroElektronika, its directors, officers, employees or distributors be liable for any
indirect, specific, incidental or consequential damages whatsoever (including damages for loss of
business profits and business information, business interruption or any other pecuniary loss) arising from
any defect or error in this manual or product, even if MikroElektronika has been advised of the possibility
of such damages.

Specification and information contained in this manual are furnished for internal use only, and are
subject to change at any time without notice, and should be construed as a commitment by
MikroElektronika.

MikroElektronika assumes no responsibility or liability for any errors or inaccuracies that may appear in
this manual, including the product and software described in it.

Product and corporate names appearing in this manual may or may not be registered trademarks or
copyrights of their respective companies, and are used only for identification or explanation and to the
owners’ benefit, with no intent to infringe.
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