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. 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.

|

usB 20

-~

IN-CIRCUIT
PROGRAMMER

TOUCH
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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MikroElektronika

EASYdsPIC4A
KEY FEATURES
O

1. External power supply of ! ‘
8v to 16v AC/DC; o UCD 2x16®

2. On-Board USB 2.0 @ .
programmer with MikrolCD ; '
(In-Circuit debuger);

3. RS-232 communication port;

4. |CD2 external programmer
connector;

5. A/D converter test input
potentiometers;

6. 2X16 character LCD display
in 4-bit mode conector;

7. EASYdsPIC4A supports
microcontrollers in DIP18,

DIP28, and DIP40 packages;

8. OSC2 oscillator connector;

9. Jumpers to determine input
pin performance in idle state (connected to pull-up/pull-
down resistor);

10. Resistor network 8x10K;

11. Direct port access connectors;

12. Each 1/O pin corresponds to one LED;

13. LCD contrast potentiometar;

14. Switch group SW7 allowing all LEDs on ports A,B,C,D,E and F
to be connected or disconnected from MCU pins. Switches 6
and 7 of the same group enable LCD and GLCD backlight.;

15. GLCD contrast potentiometer;

16. OSC1 crystal (10Mhz);

17. Reference voltage source 4.096V;

18.

19.
20.

21.
22.
23.
24,

25,
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Switch groups SW1-SW6 enabling pull-up/pull-down
resistors on port pins;

RESET push-button;

Jumper J15 is used to select high or low state of pins on
any button press;

41 push-buttons allowing control of all microcontroller pins.
CN11 touch panel connector;

Graphic LCD display (GLCD) connector;

Touch panel switch (SW8) enabling/disabling connection
between touch panel and microcontroller; and

Touch panel controller;
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CONNECTING THE SYSTEM
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Apart from this manual, the development system box contains development system, product
CD, USB cable, RS232 cable and user's manuals for dsPICflash programmer, mikrolCD ©
Debugger and Installing USB drivers. In order to use EASYdsPIC4A 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. Please, do not connect 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. Installation instructions are contained
in ‘dsPICflash programmer’ manual.

Step no.3 Install USB drivers on your PC to enable programmer's hardware to ope-
rate properly on the EASYdsPIC4A board. For detailed installation instruc-
tions refer to 'Installing USB drivers' manual.

Step no.4 Connect the EASYdsPIC4A to PC using USB cable. Please use one of USB
ports on the back of the PC because they are directly connected to the
computer motherboard.

The first time you switch the EASYdsPIC4A on, your PC will automatically
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 automatically find the drivers. Click 'Finish' to com-
plete this process and run dsPICflash as explained in ‘dsPICflash program
mer’ manual.

Next time you switch the EASYdsPIC4A on, Windows will not ask for new
drivers update during driver installation.

CONNEGCTING THE SYSTIEM

After these four steps, your EASYdsPIC4A is successfully installed and ready for use. You
can read a program from the chip or write a new one into it. The product CD provides numer-
ous simple program examples which will make your first steps Easy...
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INTRODUCTION

The EASYdsPIC4A development system is a full-featured development board for almost all

O Microchip dsPIC30 microcontrollers. It is designed to allow students and engineers to easily
test and explore the capabilities of these dsPIC microcontrollers. It also allows dsPIC30
microcontrollers to be interfaced with external circuits and a broad range of peripheral
devices. The user can therefore concentrate on software development only.

page | @

Figure 1 illustrates the development board. There are identification marks beside each com-
ponent on a silkscreen, both on the top and bottom. These marks describe connections to the
microcontroller, operation modes, and provide additional useful information. Since all rele-
vant information is provided on the board, there is almost no need for additional schematics.

INTRODUGCTION

ONBOARD
RO G RAMMER
PIC30F2010,
PIC30F3011, ,:g,g,gg,g PICINF5014,
PICI0F4011 5 PICINF401S
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i@ EASYdsPIC4A
m EASYdsPIC4A development board
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SWITCHES

The EASYdsPIC4A development board features a number of peripheral devices. In order to
enable them before programming, the appropriate jumpers or switches have to be properly set. o

Switches are mechanical devices which have two positions - ON and OFF. Their functon is to
establish or break connection between two contacts. The EASYdsPIC4A development board
has eight groups of switches.

Switch groups SW1 - SW6 are used to enable external pull-up/pull-down resistors on port
pins. Each pull-up/pull-down resistor is individually enabled.

SWITGHIES page |

Switch group SW7 is used to enable/disable LEDs connected to the microcontroller ports.
Each group of 6 port LEDs has its own switch. Two lower switches of this group are used to
enable/disable LCD and GLCD backlight. The last switch of this group is not used.

Switch group SW8 is used to enable touch panel.

Switches 1, 2, 3 and 4 are —
ON, other switches are OFF )
—ta—
—ao—
— 55—
—o 55—
—o 55—
—©o—
_ SWZ
PORTB&C |— &l O
PORTARD (> W < | | 3
PORTE | co vl 2
PORTF | sl 4 =>
PORTESF |on I Bl ) SwitchisON —&3—

LCD-BCK |o> M
GLCO-BCK |~ m &

NC commm |NC (M Switch is OFF &

m Group of 8 switches

vucC
vucC
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JUNMIPERS
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JUMPERS

Jumpers, like switches, can break or establish connection between two points. Under the plas-

O tic cover of a jumper, there is a metal contact which establishes connection when the jumper
is placed over two pins.

m Jumper as a switch

Jumper is ON —a=—

m Jumper is OFF —@©@o—

Jumpers are commonly used as selectors between two possible connections via 3-pin connec-
tor. As illustrated in figure 4, the middle connector pin can be connected to the left or right
pin, depending on the jumper’s position.

m Jumper as a multiplexer

-
EEE]

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.
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MCU SOCKETS

The EASYdsPIC4A is delivered with the 40-pin microcontroller dsSPIC30F4013. The user can
remove this chip and fit another microcontroller into the MCU socket (DIP40, DIP28, or ©
DIP18 packages).

MCU SOQCIKETS page @

~ | roo
FIC.'ju,“);’
PIC30F3012.

DIp. ¥

o R

Rgo‘c o |
Ry ‘e
RB2 ‘<

"Wm. WER suse... oe ol OR RE.930~_
Figures L

Note: There are two DIP40 and three DIP28 sockets with different pinouts (DIP40A, DIP40B,
DIP28A, DIP28B and DIP28C). Make sure to select the socket with the appropriate pinout for
each microcontroller. For example, the PIC30F2010 uses DIP28A socket, the PIC30F2012
uses DIP28B socket, whereas the PIC30F2011 uses DIP28C socket. The DIP18 socket is

¢ used for all 18-pin dsPIC30 microcontrollers.

S

Note: Since all packages have parallel connections, it is not allowed to have more than one
microcontroller on the board at a time.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika



MANUAL

410 Microcontroller pins are routed to various peripherals as illustrated in figure 6. All MCU ports
are directly connected to 2x5 (10-pins) direct port access connectors placed on the right side
of the board. Such connectors are normally used for connecting external peripherals to the

5 board or for digital logic probes for testing and measurement.

page

Also, all ports are connected to LEDs and push-buttons, which allows easy monitoring and
testing digital pin state.

Some pins are connected to other peripherals such as RS-232 communication, Precise Voltage
Reference, LCD etc. depending on MCU internal peripheral organization.

MU SOCKETS

PORTB&C
PORTARD
PORTE
PORTF
PORTES&F
LCD-BCK
5LCD-BCK
NC | oo Il

PORTB RBO!

RB7
RBS GND[})

m connection 2
m System connectio DIP40A

00000000000000

DIP40B
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POWER SUPPLY 94

The EASYdsPIC4A can use two power supply sources - regulated supply over USB cable (by
default) and external power supply (external AC/DC power adapter). When using power sup- ©
ply over USB cable, the system should be connected to PC using the USB programming cable,
while the jumper J12 should be set in the right-hand position.

When using external power supply, the EASYdsPIC4A
J| board produces +5V using LM7805 voltage regulator.
The external power supply can be AC or DC, while
power supply voltage ranges from 8V to 16V. The
jumper J12 should be set in the left-hand position.
Figure 8 illustrates USB and external power supply con-
nectors.

_

Power supply connector

A OFF <:> ON T
EXT (@|C) USB  USB Power Supply ~ 2
POWER PPLY
EXT @ USB External Power Supply SVOVITCHSU
L,> SYSTEM

O
_L - vce
470uF

~— Pl .

POWER SUIRPRILY  page

REG1 7805 -
CN10 8-16V (AC/DC) M2 CN7
) 5v L FP1 5v
1 o - +— Vin GNI:)Vout T T ExT B} Use . vce
, D-
- - > USB
E1 C14 C15 == GND
470uF 100nF 100nF
v
AR J12 is set to USB power suppl N
P PPy SUPPLY SELECT

J12 in the left-hand position:

EXT m " ‘USB system is powered from the

external AC/DC power adapter.

SUP?LY SELECT J12 in the right-hand position:
EXT( \ m USB system is powered from the

USB cable.

m Power supply select jumper 9 )
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912 ON-BOARD USB 2.0 PROGRAMMER

There is no need to use external equipment during programming as the EASY dsPIC4A devel-

O opment 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 dsPICflash programming software supplied with the EASYdsPIC4A.

Please refer to dsPICflash documentation for more information.

m USB 2.0 programmer

ON-B0ARD USE 2.0 PROGRAMNMIER page

Note: There is no need to reset MCU after programming because programmer will reset the
MCU automatically.
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OSCILLATOR 1%
()
Since there are so many sockets on the EASYdsPIC4A board, there are two oscillators con- a
nected to two main sections of the MCU sockets. One oscillator, designated as OSC1, is con- © &
nected to DIP40A, DIP40B and DIP28A socket. Another one, denoted as OSC2, is connect- 2
ed to DIP28B, DIP28C and DIP18 socket. @
z
(S =
DIP288B =l
o6 @
)
©

TTTTTee

()
-
0 |
3¢
oo
™~
=
U
-
(L)

ST

m Oscillators
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44 MikrolCD (HARDWARE IN-CIRCUIT DEBUGGER)

MikroICD is a highly effective tool for Real-Time debugging on hardware level. The
O mikrolCD debugger enables you to execute a program on the dsPIC microcontroller and view
variable values, special function registers (SFRs) and EEPROM while the program is running.
MikroICD can be used with any dsPIC compiler manufactured by MikroElektronika (mikroC,
mikroBasic or mikroPascal). You just have to select the appropriate build type (Release or
ICD Debug), build the 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]
Flush RAM [F2] y &
Stop Debugger [Ctrl+F2] s = ‘;\%“3%?.%‘1‘\1-.
m O_n-Board USB programmer
vee  vee with mikrolCD
R18| R14
1K 1K
USB link * ’}Program

dsPICflash
On-Board USB
programmer

mRST/Uprog

To peripherales on ‘='

development board

NiixkrelCD (RARDWARE IN-CIRCUIT DEEBUGGER)) page

9

) Note: For more information on how to use mikrolCD debugger please refer to the mikrolCD
documentation “mikrolCD User’s Manual”. You can also find it in Help documentation
inside any of the mentioned compilers.

MikroElektronika  sorrwaRE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD



ICD2 19
(Y]
ICD2 connection is used for external (Microchip) programmer. By means of jumper groups J11and | &
J10 you can choose pins to connect to external Microchip programmer. Pin selection depends on the © &
type of the microcontroller in use. Q]
[©)
©
—

S [N =5 &F ICD2 Connector

Note: For more information about ICD2 please look at www.microchip.com
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116 LEDs

% Light Emitting Diodes (LEDs) are components most commonly used for displaying pin digi-
&5 tal state. The EASYdsPIC4A has 40 LEDs connected to the microcontroller ports: PORTA,
) PORTB, PORTC, PORTD, PORTE and PORTF.

a8

. 44

oo (e ( moa (ol S
et Jeas ( )rol ( met (RS |

ez ( Jrano| oz ( pregil S|

/ ( RE3 ( ‘I.-RFB \

)RBS ( ‘,-ﬂ'Bﬂ A _}R‘DS ./ . m«‘lirﬁ'iiiz
: ( meal ( RER LT VpomTeec |
( ee4 ( JRBIZ o8\ J ‘ PORTASD
PORTE

3 i { JRFS |
yos ( Jpeal s (| R 0| PORTF
/ : g ||| eoaTEse
. ,. & -
e @ (@) AR

)re? Jere ( JRF7 .

‘gB6. ) RS

aiie — Ay || mmg o BEO mOn board LEDs

Each port LEDs can be enabled or disabled using switches of the switch group SW7.

Switch 1 of the switch group SW7 enables/disables LEDs on PORTB (RBO - RB12) and
PORTC (RC13 and RC14);

Switch 2 of the switch group SW7 enables/disables LEDs on PORTA (RA11) and PORTD
(RD0-RDY);

Switch 3 of the switch group SW7 enables/disables LEDs on PORTE (REO, RE1, RE2, RE3,
RE4, RE5 and RES);

Switch 4 of the switch group SW7 enables/disables LEDs on PORTF (RF0-RF6); and

Switch 5 of the switch group SW7 enables/disables LEDs on PORTE (RE7 and RE6) and
PORTF (RF8 and RF7). When enabled, LEDs will display the state of the corre-

sponding microcontroller pin. Otherwise, the LEDs are always off, no matter what
the port state is, as no current can flow through them.

Note: There is no corresponding LED for RA9 output.

MikroElektronika
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Figure 15 illustrates the connection between PORTB pins and the corresponding LEDs. A resistor | 47
is serially connected to the LEDs in order to limit their current. In this case the resistor value is 1K.

é
G CURRENTRLOW
i ‘?’ & RBO i
! A
- XX i
[ RB1 !
Al @ :
v XX |
! i @ RB2 4
i [ MRsT e vee []
—] rRBO GND []
——|re1 RB9 []
L——|Rre2 RB10[]
L——{|re3 o RB11[]
—— | re4 ) RB12[]
RB5 T RDO ]
RB6 —= RD1 [l yvCC
,—| RB7 ) vee[lo
[ res G GN\D
[} vee ¢ Rr]
[ eno T R[] =
OSC1A >< RF4 []
ngzrq 0sC1B >< RF5 []
o 0 s [|rc13 >< RF2 ]
[|rc14 RF3 []
N zer 22DF[ RA11 >< RF6 []
[y ; = [ rRoo RD8 []
S'{. JRBO { )RBB { *’rnm ( 2 [| ro3 RrD2 []
T : [l enD vee (]
2\

. Wi ':-

)RBa ( JRB11 { )ms (

9
&

o)
-
o
>
o
o]
-
>
=
a
]
=

=
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18 RESET CIRCUIT

Apart from other pushbuttons, there is one red button on the far left position of the board
O marked as RESET. It is used for MCU reset.

RESET CIRCGUIT page

e ¥
1&: Choose ¥O! .
2ol 10 bo opphed when

the putton Is pisuau

m Reset button

As seen in figure 17, the microcontroller pin MCLR is connected to programmer circuit
instead of being directly connected to the RESET push button.

VvCC

—| MRsT 1 vee (]
[]reo GND []
[l re1 Re9 []
[] rB2 RB10[]
[|res RB11[]
PICflash [ res % Ret2f]
On-Board USB ERBS BV RDO %
RB6 _~  RDI
programmer Jrw @ veo ]_\/80
[ res ) GND

[Jvee  RFO]

[] oo T rR[=
OSC1A >< RF4 []
i i i
— o 0 - [ rci3 >< RF2 []
= [ rci4 RF3 []
22pF'|:- lfrZZpF[ o s b
= [ roo RD8 []
[]ros Ro2 []
ST VA Reset push button [eno vee []
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PUSH BUTTONS 19

The EASYdsPIC4A has 41 push buttons used to change the states of digital inputs on the
microcontroller ports. Connection between the push buttons and the following ports PORTA, ©
PORTB, PORTC, PORTD, PORTE and PORTF is shown in figure 18. Jumper J15 determines
whether a button press will bring a logic zero (0) or a logic one (1) to the appropriate pin.
When button is released, pin state is determined by pull-up or pull-down port jumpers.

S [N Pushbuttons circuit diagram

PUSKH BUTTONS page

[ mrsT e 1

PORTA PORTB PORTE PORTD PORTF N reo GND []
] rB1 RB9 [H]
o RAY g REO Y & REO Y RDO RPN RFO E RB2 RB10¥

RB3 5  RBII

F—O-.-O RA1 D—O-.-O RB1 D—O-.-O RB10, D—O-.-O RE1 )—O-.-O RD1 ._°_|_° RF1 \{ RB4 m RB12]—/
| rBS U RDO [H]
- WAL N ST W S S ALY W WY ] RB6 — RD1 [H]

\ ars Nlrer () vecf]

- WY y oo LB W LY N WL S SR [ res W GND ]

PORTC
i RB4 e RE4 e RD8 — RF4 fJvee ©  rro [H
—6 o— 6 o— 6 o—/ »—6 o—
JERPA [f[exo  “T1  RF1[H]
y 0SC1A RF4
| o RS | g RES | o ke L R —] x M
WPLED i B i ——Josce 5S¢ res [
R SLELY R e Lo RFS o |]|J s ] rc13 >< rRF2 [
— 220F 220r [|RC14 % B [
— o o-BT L LSy L TamRF7 N rA11 RF6 [H]
= | roo RD8 [
p— o518 — oo oo N [ ro3 RrD2 [
-|:[ GND vce ]1
vcc

As seen in figure 18, J15 is connected to +5V, so the but-
ton press will bring a logic one (1) to the appropriate pin.

0V on pin while +5V on pin while
button is pressed button is pressed
E] vcc
(@) enp

m Push buttons
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20) Referring to figure 20, jumper J2
is set to pull-up position, so that
pull-up resistor pulls the micro-

O controller pin RB10 to +5V.

page

By pressing the button, the RB10
pin is connected to ground via
J15.

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

0V while pressed

| RB10

PUSH BUTTONS

Referring to figure 21, switch J2 is S :
set to pull-down position, so that Pull-down 5
pull-down resistor pulls the micro-
controller pin RB10 to OV.

PORTB&C

By pressing the button, the RB10
pin is connected to +5V via J15.
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).

5V while pressed

| RB10

m Button with pull-down resistor
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2X16 CHARACTER LCD 249

A standard character LCD is probably the most widely used data visualization component. It
can usually display messages in two lines each containing up to 16 alphanumeric characters. ©
These are made up of 5x8 pixels. The character LCD communicates with the microcontroller
via 4-bit data bus. Its connection to the microcontroller is shown in figure 23.

S W T
o )¢ .19 \;-“gl .
. ww

Z2)X1E GRARAGCTER LG page

GND vce

[| MrsT e n
IBEY GND []
IGES RBY []
{| RB2 RB10(]
—| re3 RB11[]
[ re4 % RB12(]
[]res ] RDO ]
[|RB6 ==  RD1 [—
Orez  €) vecf]
[[ree O oen0]
[[vee © rro[]
Qoo 11 rF1 ]
oscia € RF4 [
Contrast o oscta 3¢ Rl
P4 Adjustment c7 0 cs Rt >< Rl
< 22F 226F RC14 o4 RF3 []
10K RAT1 RF6 []
= RD9 RD8 []
RD3 rD2 []

III—'_|
i T 1 e | e e

m LCD 2x16 circuit diagram

) $ Note: It is important to understand that LCD should be placed or removed from the
EASYdsPIC4A only after the power supply is switched off. Otherwise, it could be
permanently damaged.
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GRAPHIC LCD

A graphic LCD (GLCD) provides an advanced method for displaying text and graphics. While

O a character LCD can display only alphanumeric characters, a GLCD can be used to display

messages in the form of drawings and graphics. The most commonly used graphic LCD has
the screen resolution of 128x64 pixels. The GLCD contrast can be adjusted using the poten-
tiometer P3 placed right above the GLCD. :

m GLCD contrast adjusment
potentiometer

SW7 [ MrsT O vee []
~—] reo GND []
~—] re1 RrBY []

vee ~—] re2 RB10[]
~—1|res o renfl
Contrast ~—| R4 7)) RB12[]
p3 | [, Adjustment ~—]|res ) RDO [}—
10K [[re6 ==  RD1 [[—
Orer ) vecff
[Qrese €O G&ND]
[vec ©  rro —
Qoo “T1  rF1 —
= —foscia < RRa [}—
o —JosciB 3¢ RFS [
o 0 s [{re3 >< RF2 []
wT{w Jow 5
TI;IE 2 = [] roo RDS8 []
= ~—]ro3 RD2 [J—
. I[ GND vee ]1

<
(@)
(¢}

MGLCD circuit diagram

) Note: It is very important to understand that GLCD should be placed on or removed from
the EASYdsPIC4A development board only after the power supply is switched off.
Otherwise, it could be permanently damaged.

MikroElektronika  sorrwaRE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD



TOUCH PANEL 29

Touch panel is a self-adhesive, transparent panel that could be placed over the screen of graph-

ic 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 output signal. It is used in var-
ious user-friendly devices in combination with graphic LCD. Connector CN11 enables this
device to be connected to on-board touch panel controller whose active part consists of 5 dis-
crete transistors. Four switches of the SW8 enable or disable connection between this con-
troller and RB6, RB7, RC13 and RC14 pins.

TOUGH PANIEL page

NPT Touch Panel
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(]
(=2
g sSws
© N\
Saven MRST vee []
DRIVEB RBO GND []
|ﬂ RB1 RB9 []
w RB2 RB10[]
RB3 RB11
z RB4 8‘ RB12 %
RB5 RDO []
@ RB6 E RD1 []
as L—{lrer () vecf]
[Jres €O oND ]
[f[vece © rro[]
E Oevo  “T1 rF1 ]
@ - floscia < Rrea ]
Pﬁ“‘ JosciB > Res ]
@ c7 Ij_cs L——{]rc13 >< RF2 []
ZZPFTITZZ"F L {]rc1a O RF3 []
@ = [ rat RF6 []
B:I - [] roo RrDS8 []
[ ros RD2 []
GND vee
TOUCHPANEL I[ ]1
CONTROLLER =

! l. "\
Thin ribbon cable placed
m in CN11 connector m CN11 connector

It is very easy to connect touch panel to the EASYdsPIC4A development system. You just
need to place a thin ribbon cable in on-board connector CN11 as shown in figures 29 and 30.

Note: It is very important to understand that touch panel should be placed on or removed
from the EASYdsPIC4A development board only after the power supply is switched
off. Otherwise, it could be permanently damaged.
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RS-232 COMMUNICATION

RS-232 communication enables point-to-point data transfer. It is commonly used in data
acquisition applications to transfer data between the microcontroller and PC. Since the volt-
age levels of the microcontroller and PC are not directly compatible with those of RS-232 a
level transition buffer, such as MAX232, must be used. In order to provide a more flexible
system, the microcontroller is connected to the MAX232 via the
jumper groups J8 and J9. The jumper group J8 is used to connect
Rx line to RC14, RF2, RF4 or RF7. The jumper group J9 is used to
connect Tx line to RC13, RF3, RF5 or RF8&.

m RS232 connector

vCcC y 4 \
E8 wst 7 vee
10uF RBO GND
+ RB1 RBY
O o + c1+ >~ vee RB2 Q_ RB10
10uF |_|:| A GND ) (77 RB11
/ c1- Tlout RB4 RB12
50 E0 +—Jczr R RBS 2 RDO
O = fee riout RB6 ro1f] Voo
OA_ 1 | —]v- Tlin RB7 0 vee[l—o
o— L T2out  T2in RB8 u GND
goc_ — R2in  R2out vee RFO 1
o GND o rF1l] =
& Toue =1 MAX232 oscia =y Reefl—
aite osciB res [—
o = c6 ﬂl{ c7 RC13 re2 [—
. 22pF. 22pF A
= jasd

C_—-—‘}_ Serial Cable

A

0|0|0
0(0|0|0

3

i

?

i

m Connection between microcontroller and PC

oL
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26 A/D CONVERTER TEST INPUTS
()
E The EASYdsPIC4A development board has two potentiometers for demostrating the opera-

O tion of analog-to-digital converter (ADC). Both potentiometers outputs are in the range of 0 -
5V. These analog signals can be brought to two different analog input pins simultaneously.
The jumper group J13 enables connection between potentiometer P1 and one of the follow-
ing pins: RBO, RB1, RB2 or RB3. The jumper group J14 enables connection between poten-
tiometer P2 and one of the following pins: RB4, RB5, RB6 or RB7.

AD CONVERTER TEST INPUTS

m A/D Converter test inputs

A/D conversion has a wide range of applications. The microcontroller takes an analog signal
from its input pin and converts it into a digital value. Basically, it is possible to measure any
analog signal that fits in the range acceptable by microcontroller. For the EASYdsPIC4A, this
range is 0 - 5V.
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Pull-up/pull-down resistors on PORTB analog
input pins should be disabled using SW1

pull-up/down

El4 +

6 L ‘
c “~z RBO
& ] Cf amu =

REFERENCE 4.096 &
Potentiometer P1 is connected to RB2
pin and potentiometer P2 to RB6 pin.

12345678

AJD CONVERTER TEST INPUTS  page

[] mrsT N vee(]
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[] vec o RFO[]
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oscia L1 RF4[]
otz osciB RF5 []
o D% P [ret3 RrF2[]
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WA/D Converter test
input circuit diagram
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28 DIRECT PORT ACCESS
()
g All microcontroller input/output pins can be accessed via IDC10 connectors (2 x 5) placed

O along the right side of the board. For each microcontroller port there is one connector provid-
ing up to eight port pins and two additional pins connected to VCC and GND.

DIRECT PORT AGCCESS

m Direct port access connectors

These connectors can be used to connect the system to exter-
nal devices 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 micrcontroller by
setting the appropriate jumpers. The connectors can be also
used for attaching logic probes or other test equipment.

m Connection of external
peripheral via flat cable

MikroElektronika  sorrwaRE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD



()
[=)]
(]
[«
1 @
Pull-down line
2 D is connected @
3 (U]
RN1 @
1
2 D Pull-up line is @
connected @
3
1 B:
Bl Alltines (02
2 1B are disconnected
3 ©
RPACK8/9 @I
8x10K B:
\; MRST 1 vee(] @
[] reo ano[]
[| re1 re9 [] @
[| re2 re10[]
[| res % ret1[] g
[| rez re12[] -
[ res -U RroO ] @
[| res rD1[]
[] re7 O vee[f—ovVCC CN1
RBS GND
f vee u RFo ]
[] eno o RE1[] —
[Joscia =7 R4 ]
e [| oscie RF5 (]
- [H o ; RC13 rr2[]
26, 20F [| rcte RF3 (]
[] ratt RF6 []
— [ roe ros (]
[| o3 ro2[] o
[] sno veel] VCC
HEADER 5x2

VYA PORTB connection
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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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