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With useful implemented peripherals, plentiful
practical code examples and a broad set of
add-on boards, MikroElektronika development
boards make fast and reliable tools that can
satisfy the needs of experienced engineers and
beginners alike.
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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 and 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 — 2008.

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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Easy8051B
KEY FEATURES

10.

1.
12.
13.

14.

MikroElektronika

External power supply of 8v
to 16v AC/DC.

Selectable external and USB
power supply. When using
USB port, there is no need
for external power supply.
Power on/off switch.

USB connector.

Very fast and flexible on-
board USB 2.0 programmer.
By downloading a new soft-
ware, it will be possible to
program new MCUs in com- &=
ing years.

Easy8051B supports micro
controllers in DIP14, DIP20,
DIP28, DIP40, PLCC32 and
PLCC44 package, which
means that almost the entire range of Atmel 8051
microcontrollers can be used with it.

Direct port access connectors.

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

38 push-buttons allow control of all the microcontroller pins.
Jumper to select high or low state of pins on push-button
press.

RESET push-button.

Each I/0 pin corresponds to one LED.

Switch group SW2 allows all LEDs on ports PO, P1, P2,
P3 and P4 to be connected to or disconnected from MCU
pins. Four switches of the same group enable drivers for
each 7-segment LED digit.

2x16 characters LCD display connector.

15.
16.
17.
18.

19.
20.
21.
22.

23.
24.
25.
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Potentiometer for LCD contrast adjustment.

Graphic LCD display (GLCD) connector.

Potentiometer for GLCD contrast adjustment.

DS1820 temperature sensor allows temperature meas-
urement with 0.5 C accuracy.

RS-232 communication port.

On-board clock oscillator circuit.

7-segment LED displays in multiplex mode.

Switch group SW1 enables MOSI, MISO and SCK pins
used for SPI communication. Also, it enables on-board
A/D and D/A converters, RX/TX line of RS232 module
and LCD/GLCD backlight.

12-bit A/D converter.

12-bit D/A converter.

Precise voltage reference 4.096V.
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MANUAL
CONNECTING THE SYSTEM

Apart from this manual, development system box contains development system, product CD,

USB cable, RS232 cable and user's manuals for 805Iprog programmer, and Installing USB ©

drivers. In order to use Easy8051B properly, it is necessary to go through the following steps:

Step no.1 Take development system and product CD out of the box. First of all, insert
the product CD into CD drive. Do not connect development system to PC
yet.

Step no.2 Install 805 iflash programmer software to enable a program to be trans-
ferred from PC to the microcontroller chip. Installation instructions are con-
tained in ‘805 Iprog programmer’ manual.

Step no.3 Install USB drivers on your PC to enable programmer's hardware to ope-
rate properly on Easy8051B board. For detailed installation instructions
refer to 'Installing USB drivers' manual.

Step no.4 Connect Easy8051B 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.

After these four steps, your Easy8051B 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 numerous
simple program examples which will make your first steps Easy...

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika
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INTRODUCTION

The Easy8051B development system is a perfect tool for programming almost all Atmel 8051
microcontrollers. It allows students and engineers to easily test and explore the abilities of
8051 microcontrollers. Additionally, it allows 8051 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 Easy8051B development system. As can be seen, there are identifica-
tion marks next to each component on a silkscreen, both on the top and bottom. These marks
describe connecting to the microcontroller, operation modes and provide additional useful
information as well. In that way all relevant information is provided on the board so that there
is almost no need for additional schematic.

INTRORUCTION

7 Bemgfee |, |2
oo T lmso B
o -

0

| Easy805IB

CROELEKTROMNIKA

EJ MikroElektronik@  sorrware AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD



MANUAL
SWITCHES

The Easy8051B development system features a number of peripheral devices. In order to
enable them before programming, the appropriate jumpers or switches have to be properly set. ©

Switches are mechanical devices used to establish or break connection between two contacts.
The Easy8051B development system has two groups of switches.

Switch group SW1 is used to enable SPI communication lines, external on-board A/D and
D/A converters, RS232 TX/RX lines and LCD/GLCD backlight.

SWITGHIES page | =g

Switch group SW2 is used to enable/disable LEDs and 7-segment displays connected to the
microcontroller ports. Each port has its own LEDs’ on/off switch. Each digit driver has its own
on/off switch too.

Switches 1, 2, 3 and 4 are ON,
while 5, 6, 7 and 8 are OFF

m Switch group SW6

Bl ) SwitchisON —G&—

-
(I Switchis OFF 65—
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JUMPERS

Similar to switches, jumpers are used to break or establish connection between two points.

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

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

As illustrated in figure 3, the middle connector pin can be connected to the left or right pin,
depending on the jumper’s position.

JUMIPERS page | e

= =
Bog =B EES]

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.

Jumper as a selector
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MANUAL
MCU PORTS

Microcontroller pins are routed to various peripherals as illustrated in figure 4.

All MCU ports are directly connected to 2x5 direct port access connectors on the right side of
the board. Such connectors are normally used for connecting external peripherals to the board
or for digital logic probes for testing and measurement.

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

Some pins are connected to other peripherals such as DS1820 temperature sensor, RS-232 com-
munication, LCD etc. which depends on MCU internal organization.

WMCU PORTS page |w
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P1.0 vecl
P1.1 P0.0
\ P12, P01
P13 . PO.2
P1.4 ™., P0.3|
P15 P04
P16 PO.5
P1.7 P0.6
P3.0 P07
P3.1 icP
P3.2 ALE
P3.4
DIP40
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POWER SUPPLY

Easy8051B can use two power supply sources - PC power supply over USB cable (by default)
and external power supply (external AC/DC power adapter). When power supply over USB
is used, the system should be connected to PC over the USB programming cable, while the
jumper J11 should be set in right-hand position.

POWER SUPPLY page|g
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POWER SUPPLY

SWITCH
> SYSTEM
O
L e vée

470uF

EXT USB  USB Power Supply

EXT usB External Power Supply

REG1
7805
CN7 8-16V (AC/DC) J1

Vin Vout

FP1 v
= - S vee

5V
3] a
GND D-
. > USB
c2 (7 — GND
100nF 100nF Jj

vy
- ™

1 o +

2 o

When external power supply is used, the ;ﬁsemcr J10 in left-hand position:
' = system is powered from

Easy8051B board produces +5V by means of |34 . JusB SR

LM7805 voltage regulator. The external power sup- et e

ply can be AC or DC with the voltage range of 8 -

16V. The jumper J11 should be set in left-hand PTINE TTZo B J10 in right-hand position:

position. Figure 6 illustrates USB power supply EXT = system is powered from

over USB cable. PC via USB cable.

Power supply select jumper
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There is no need to use external equipment during pro-
gramming since the Easy8051B development system con- ©
tains on-board USB 2.0 programmer. It is only needed to
connect the system to PC using the USB cable. Then, the
program should be loaded into the microcontroller using
the 8051flash programming software supplied with
Easy8051B development system. For more information,
please refer to 8051prog documentation.

N-E i '
USB 2.0 programmer

Red button marked as RESET and placed in the bottom left (§

corner is used for MCU reset.

vcc vcc
R4 R15
1K 1K
K] x
USB link Program

ON-EBOARD USE 2.0 PROGRAMNMER page

8051prog rio -~/ vcc ]—ovcc
On-Board USB Oe1.1 P0.0f]
flash programmer de12 P0.1[]
‘ [lP1.3 Po.2[]
[jr1.4 P0.3[]
P15 P0.4[]
P16 D posf]
piz =1 Posf]
RST § P0.7[]
[ P30 M cr 1
[{ P31 ™ aE 1
development beard E G %
[raa 91 P25
[l P35 P2.5(]
g [ P36 P2.4[]
2 s [jrs.7 P2.3[]
100nF Osc. [ NC P2.2 ]
=>——-y|osc P2.1(]
r[ GND P2.0[]

Note: There is no need to reset MCU after programming because the programmer will reset
the MCU automatically.
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12 MCU SOCKETS

(Y]

o Easy8051B is delivered with 40-pin microcontroller AT89S8253. The user can replace this
i one with a different microcontrollers in DIP40, DIP28, DIP20, DIP16, DIP14, PLCC32 and
@ PLCC44 package having an adequate pinout.

=

(1)

g

©)

©

@

D)

=

m MCU sockets

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

13

(/]

Light Emitting Diodes (LEDs) are components most commonly used for displaying pin digi- o
tal state. Easy8051B has 38 LEDs connected to the microcontroller ports PO, P1, P2, P3 and © &
P4. @
=)

L]

=]

m On-board LEDs

LEDs are arranged in five groups. Each group except leds belonging to P4 consists of eight
LEDs and can be enabled or disabled using switches of the switch group SW2.

LEDs are enabled when the corresponding switch of the SW2 is on. When enabled, LEDs dis-
play the state of the corresponding microcontroller pin. Otherwise, the LEDs are always off,
no matter what the port state is, since no current can flow through them.

-y Note: LEDs are activated by logic zero (0), which means that if LED is ON, appropriate
(s microcontroller pin voltage is low (0). If LED is OFF, appropriate microcontroller pin
voltage is high (1).
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94 Figure 12 illustrates the connection between port P1 pins and the corresponding LEDs. A
- resistor is serially connected to LEDs in order to limit current through them. In this case the
> resistor value is 1K.

-
®

@ v(c)c

] m LEDs schematic

ﬂ Port PO LEDs

Port P1 LEDs
S > CURRENTFLOW
25 i
P1.0 e !
P1.1 é’ |
1 P1.2 é’
2 i
3 P1.3 X :
4 @ i
% P1.4 X v
7 @ Lfri0 <7 vcc ]—vgc
8—| P15 X P11 Po.0[]
9 e L— P12 P0.1(]
Ax ——] P13 P0.2[]
P1-5® L r14 P0.3[]
L [lP15 P0.4[]
p1.7 X I—l P16 D posf]
: @ griz I Posf]
[IrsT § P0.7(]
frso M cr i
[ip3.1 ™= e 1
[Irs2 o ociB[]
flrss O©  pP27(]
rsa 91  p2sf]
[lrP3s P2.5[]
P36 P2.4[]
1 =R P2.3[]
Osc. [jnc pP2.2 :]
>>—-|osc P2.1[]
_L—[ GND P2.0[]
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PUSH-BUTTONS 15

Easy8051B has 38 push-buttons used to change the state of digital inputs on the microcon-
troller ports. Figure 13 illustrates connection between push-buttons and the corresponding ©
port pins. Jumper J6 determines whether a button press will bring logic zero (0) or logic one
(1) to the appropriate pin. If button is released then pin state is determined by pull-up or pull-
down resistor.

PUSHBUTTORNS  page

N
PORT PO PORT P1 PORT P2 PORT P3 PORT P4 vee

P10 -/ vcc

= P0.0 = P1.0 = P2.0 = P3.0 Y P4.0 -_ P00
' . P12 P01

| o= PO.1 - P14 L = P21 L= P3.1 | = P4.1 13 -
; : : : ; P1.4 P0.3
s i e Wi =Y W el e o
N PO.3 | o= P13 | o= P23 JE P33 Y P43 P16 E' P0.5
P1.7 § P0.6

WLy W WAl R e? R Wi R i) [IrsT P07
P3.0 m IcP

Sy WiLY " WALY = Y 5= P35 el P3.1 ALE
P32 Qo OC1B
S LY Sy WAL - Wl a2 P33 O P27
PO.7 P1.7 F P2.7 P3.7 i g P2
S L o - S o L P3.5 P25
P3.6 P2.4
P3.7 P2.3

Osc. nNc P2.2

d s> {|osc P2.1
_L—[ GND P2.0

m vce =
0
[i] J6

0V on pin when
button is pressed

5V on pin when
button is pressed

m Push-buttons
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Referring to figure 15, jumper J1 is set in pull-up position, so that pull-up resistor pulls the
microcontroller P0.6 pin to +5V. By pressing the button, the corresponding port pin is con-
nected to ground (J6 is in lower position).

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

m Push-button with pull-up resistor

PUSHEBUTTONRNS page |5

P10 -/ vce

P11 P0.0

[{P1.2 PO.1

P13 P0.2

[{P14 P03

[jp15 P0.4

Orie > pos

Oriz = ros

[JrsT § P0.7

Qrso M e

[ P31 ™ e

[[r32 o ociB

flpss © P27

[p3a O P2s

fr3s P2.5

[l P36 P2.4

[pra7 P23

ose. [NC P22
>—-7|osc P2.1
_L—[ GND P2.0

Referring to figure 16, jumper J1 is set in pull-down position, so that pull-down resistor pulls
the microcontroller P0.6 pin to OV.

By pressing the button, the corresponding port pin is connected to +5V (J6 is in higher posi-
tion).

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

m Push-button with pull-down resistor Y e

Pull-down
vce

P1.0 -/ vce
1 28 P0.0
fr12 PO.1
Ori3 P0.2
OrP14 P0.3
Op1s P0.4
Orie >  ros
Oriz = ros
ORsT § P0.7
Orso M icp
[1 =R ™= e
[IPs2 o ociB
fir3s © P27
[p3sa 9 P2s
[Pras P25
[r3s P2.4
Opa7 P23
osc. [NC P22 =
>—-{|osc P2.1
_L—[ GND P2.0
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7-SEGMENT LED DISPLAYS 17

Easy8051B has four 7-segment displays in multiplex mode. Data lines are connected to port
PO. Each display is enabled by switches 5, 6, 7 and 8 of the switch group SW2. O

L[N A 7-segment LED display module

vcc

R20-R27
330

7=-SEGMENT DISPLAYS page

p1o \/ vccfrovee ULN2804
P1.1 P0.0[F—] 1 a
P12 POA [F———] 1 b
P13 PO2[F—— 1 o
P14 PO.3[F——] i d
P15 PO.4—] i e
pi6 D> Posf—] i ‘
A B e | 1 9
RST N PO7 I — i dp
P30 M icp ] _E[ i
pa1 T AE 1 .
P32 Qo Oc1B[]
P33 O P27[]
Paa 91 pasf] DIS3 DIS2 DIS1  DISO
P3.6 P2.4[]
P37 P2.3[]

osc NC P2.2(]
osc P2.1(]
GND P2.0[]

= o o o o

a3 Q2 Qi
BC546 BC546 BC546

[]733 []2‘3&
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g 2X16 CHARACTER LCD
(Y]
o A standard character LCD is probably the most frequently used data visualization component.
e It can display messages in two lines, each containing up to 16 alphanumeric characters. Char-

a2 acters are made up of 5x8 pixels. The character LCD communicates with the microcontroller

® via 4-bit data bus. Connecting to the microcontroller is shown in figure 19.

=]

(5

(1]

[=

©

25

©

©

3

]

LCDIGLCD

Contrast [ Jescon
‘Adjustment

(®1l.2 PO0.1
P1.3 P0.2
P1.4 P0.3
P1.5 P0.4

[

1

1

1

1

1

drie > Pos

ez I ros

[|rRsT § P0.7

Qrso M icr

[ P3.1 ™= AE

[[p32 ©o ociB

fjp3s O P27

[raa Q1  p2s o7

[jr3s P2.5

frs6 P24 22

f[pa7 P23 zj
ose.  [NC P22[1-2

osc 251

= ! RS
_T[ GND P2.0

Note: It is important to have in mind that LCD should be placed on or removed from the
Easy8051B development board only after the power supply is switched off.
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GRAPHIC LCD 19
(/]
A graphic LCD (GLCD) provides an advanced method for displaying visual messages. While o
a character LCD can display only alphanumeric characters, a GLCD can display messages in  © &
the form of drawings and bitmaps. The most commonly used graphic LCD has 128x64 pixels a2
screen resolution. The GLCD contrast can be adjusted using the potentiometer P1 placed on ®
the right of the GLCD. ]
e
GLCD contrast adjustment E
m potentiometer a
05
©

vcc

Contrast E g:? ~ \Fft?g Do
o LCD/GLCD vce . . D1
P1 SAcKLIONT [r12 POl
10K [r13 Po.2[} -
[{p1.4 PO3 >
[ir15 P0.4
dris > prosf
driz I rosf2®
OrsT =~ Po7fr”
[]P3.0 m e 1
[lP3.1 ™ ae 1
[lr32 oo ociB[]
50 51 52 53 54 55 56 57 Tmp []Ps3 8 P271]
u oc fjpsa S1 P2sl
e [l P35 P2.5
h & Or3s p2.4[]E
= f]ps7 P2.3 :’sw
- - osc. ONC P22l —
I - >—T{|osc P21 =
- l - r[ GND P2.0

m GLCD schematic
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20 RS-232 COMMUNICATION
(Y]
E 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 each other, a level
transition buffer such as the MAX232 must be used.

In order to provide a more flexible system, the micro-

controller is connected to MAX232 chip through the

switches of switch group SW1. The first one is used to

| connect MCU pin P3.0 to Rx line of RS-232, whereas

the later one is used for connecting pin P3.1 to Tx line
of RS-232.

m RS232 connectors

[RS=232 COMMUNIGATION

vce

/ vcec
P0.0[]
P0.1(]
P0.2(]
P0.3[]
os o > foel
g (\\ o E Po.6[]
o O P0.7[]
90, \ \\ ie) M crfl
re” ™= ae 1
_,__ y \ \ i o OciBf]
= O | seriaicave | O E % :ZZ:;?]
i !
[l P37 P23 n
m RS232 schematic ose. [ g(S:C x?:]]
_L—[ GND P2.0(]
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DS1820 DIGITAL THERMOMETER 24

DS1820 digital thermometer is convenient for temperature measurement in the range of -55°C

to 125°C with +/-0.5°C accuracy. It must be properly placed in the 3-pin socket provided on ©
the Easy8051B development board, with its rounded side oriented as marked on the board
(see figure below). Otherwise the DS1820 could be permanently damaged. DS1820 data pin
can be connected either to P3.3 or to P1.2. Selection is performed by jumper J7.

There is a mark in the form of
half-circle for proper orientation
of DS1820 sensor.

<
(2]
o

DS81820 DIGITAL TRERMOMETER page

[rio J vcc ]—?
Or11 P0.0[]
-55° —]P12 Po.1[]
35°C [lr13 Po.2[]
[|P1.4 P0.3[]
[lr15 PO.4[]
vee Oris > rosf]
Oriz I posfl
[JrsT § Po.7(]
vee R10 Qrso M Pl
10K J7 [P3.1 ™ e n
P3.3 [lr32 o ociB[]
|_\ [lpss O© P27(]
. [rasa 91 P2sf]
DQ P1.2 [P35 P2.5(]
[P3s P2.4[]
—_ [lPa7 P2.3[]
- osc. [INC P2.2[]
>>—-{Josc P2.1(]
_L—[ GND P2.0[]
J7 J7 J7
=] E] P3.3 | P33
=
DQ line is DQ line is DQ line is
ted to P1.2 ted to 3.3 disconnected . i
connectecto connectecto m DS 1820 sensor circuit

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika



— MANUAL

OSCILLATOR

Easy8051B development board has on-board oscillator circuit for generating microcon-
troller’s clock signal. 805 Iflash software enables you to choose between internal or external
oscillator. The source of external clock is connected to the XTALI1 pin of the microcontroller.
Some microcontrollers in DIP28 and PLCC32 pack-
age can use both internal and external oscillator. In
that case, it is possible to choose clock source by
means of jumper J8. When this jumper is in left posi-
tion (OSC), the microcontroller uses clock signal
from the external oscillator. Otherwise, if the jumper
is in right position (P4.0), the microcontroller uses
internal clock source and pin P4.0 is available as gen-
eral purpose I/O pin.

OSCILLATOIR page | {3

[ PBO o 1

[ PB1 PA1[]

[PB2 PA2 (]

[Pes3 PA3 ]

[ PB4 PA4 ]

0res I  PA5[]

[|PB6 — PAe 1

mRST [|PB7 § PAT7 []

>—|RST AREF[]

vcc o—|vcc ITI AGND []

u7C _L—[ GND = AvVCC[]

T4HC04 Osc - [|xTAL2 Pc7 (]

Dc [ xTAL1 > Pcs []

Juut— Oroo < Posf]

ot A pcaf]

X2 TE [lPD2 pc3[l

8MHz [1rD3 pc2(]
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A/D CONVERTER 23

Most 8051 microcontrollers do not have built-in A/D converter. In order that these microcon-
trollers can perform analog-to-digital conversion, 4-channel 12-bit A/D converter MCP3204 ©
are added to the Easy8051B development system. Analog
signal to be converted should be brought to one of four
connectors placed in the upper right corner of develop-
ment board. The A/D converter takes analog signal from
¥ its input pin and converts it into digital value. Basically,
any analog signal that fits in the range acceptable by con-
verter can be measured. That range is 0-5V. After conver-
sion, the appropriate binary value is transferred to the
microcontroller via SPI communication.

m A/D converter

The Easy8051 enables reference voltage selection for the operation of converter. It can be
power supply voltage (5V) or 4.096V provided by precise voltage source reference MCP1541.
The appropriate voltage is selected using jumper J10. The operation of converter as well as its
communication with the microcontroller is enabled by switches of the switch group SW1.

2.096V m A/D converter schematic
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In addition to A/D converter chip, the development board has potentiometer used to demon-
strate its operation. Potentiometer’s output is in the range of 0-5V and it’s signals can be
brought to four different converter pins simultaneously. The jumper group J9 enables connec-
tion between potentiometer P3 and one of the converter pins: CHO, CH1, CH2, or CH3.
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D/A CONVERTER

To enable 8051 microcontrollers to use digital-to-analog conversion, the Easy8051B develop-
ment system has on-board 12-bit D/A converter MCP4921. The microcontroller transfers data
to be converted into analog signal via SPI communication. After
conversion, the appropriate analog value appears on the connec-
tor placed in the upper-right corner of the development board,
next to A/D connectors. As in A/D convertor unit, the
Easy8051B enables reference voltage selection for the operation
1 of MCP4921 converter. The appropriate voltage is selected using
the same jumper J10. The operation of this converter as well as
its communication with the microcontroller is enabled by
switches of the switch group SW1.

m D/A converter

DA CONVERTER page |}
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MANUAL
DIRECT PORT ACCESS 23,

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

Connectors shown in figure below can be used to connect the system to external devices. On-
board peripherals must be disconnected from the microcontroller using the appropriate
jumpers /switches if external and on-board peripherals use the same pins. The connectors can
be also used for attaching logic probes or other test equipment.

DIRECT PORT ACCESS rpage

m Flat cable connector
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None of the parts 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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