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All MikroElektronika's development systems represent irreplaceable tools for
programming and developing microcontroller-based devices. Carefully chosen
components and the use of machines of the last generation for mounting and
testing thereof are the best guarantee of high reliability of our devices. Due to
simple design, a large number of add-on modules and ready to use examples,
all our users, regardless of their experience, have the possibility to develop
their project in a fast and efficient way.
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TO OUR VALUED CUSTOMERS

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

The primary aim of our company is to design and produce high quality electronic products and to constantly
improve the performance thereof in order to better suit your needs.

Nebojsa Matic
General Manager

The Microchip name and logo, the Microchip logo, Accuron, dsPIC, KeeLoq, microlD, MPLAB, PIC, PICmicro, PICSTART, PRO MATE,
PowerSmart, rfPIC and SmartShunt are registered trademarks of Microchip Technology Incorporated in the U.S.A and other countries.
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Introduction to EasyLV-18F v6 Development System

The EasyLV-18F v6™ development system provides a development environment for experimenting with PIC® microcontrollers from
Microchip®. The system includes an on-board programmer with mikrolCD providing an interface between the microcontroller and a
PC. You are simply expected to write a program in one of the PIC compilers, generate a .hex file and program your microcontroller
using the on-board LV18PICprog™ programmer. Numerous modules, such as 128x64 graphic LCD, alphanumeric 2x16 LCD, port
expander, on-board 2x16 LCD etc, are provided on the board and allow you to easily simulate the operation of the target device.
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P I C Full-featured development
| system for PIC microcontroller
=1eY:\:I»]| based devices
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On-board USB 2.0 programmer

IN-CIRCUIT
PROGRAMMER

HRREERGRE
AG0a50a08 | PORT

On-board alphanumeric
2x16 LCD

Port expander provides an
easy /O expansion by 2
additional ports

Graphic LCD with backlight
GLCD128x64

The Lv18PicFLASH™ program for programming provides a complete list of all
supported microcontrollers. The latest version of this program with updated
list of supported microcontrollers can be downloaded from our website at
www.mikroe.com
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Package contains:

Development system: EasyLV-18F v6

CD: product CD with relevant software
Cables: USB cable
Documentation: Manuals for EasyLV-18F v6 and mikrolCD, quick

guide for installing USB drivers, electrical schematic
of the system

System specification:

Power Supply: over an AC/DC connector (7-23V AC or 9-32V DC); or
over a USB cable for programming (5V DC)

Power consumption:~40mA in idle state when all on-board modules are off

Dimension: 26,5 x 22cm (10,4 x 8,6inch)

Weight: 4169 (0.91lbs)
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BE SURE TO PLACE LCD AND GLCD PROPERLY. OTHERWISE, BOTH
LCD AND GLCD UNITS CAN BE PERMANENTLY DAMAGED.
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Key Features

Power supply voltage regulator

Serial RAM module

USB communication connector 1
USB communication connector 2
USB UART Module

©COND>OrWN =

11. 1/O port connectors

12. Serial EEPROM module
13. On-board 2x16 LCD

14. Piezo buzzer

15. Microcontroller sockets

On-board programmer’s USB connector
USB 2.0 programmer with mikrolCD support

Microchip’s programmer connector (ICD2 or ICD3)

Jumper for pull-up/pull-down resistor selection
10. DIP switches enable pull-up/pull-down resistors
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16. DS1820 temperature sensor
17. Port expander

18. Touch panel controller
19. Graphic LCD connector

20. A/D converter test inputs

22. MENU keypad

23. 4x4 keypad

21. Touch panel connector

24. 3.3V voltage regulator

25. Push buttons simulate microcontroller digital inputs
26. Jumper for selecting pins’ logic state via push buttons

27. Jumper for shortening protective resistor
28. Reset button
29. 35 LEDs indicate pins’ logic state
30. Alphanumeric LCD connector
31. RS-232 communication module
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1.0. Connecting the System to a PC

Step 1:

Follow the instructions provided in the relevant manuals and install the Lv18PicFLASH program and the USB driver from the product
CD. USB drivers are essential for the proper operation of the on-board programmer.

In case you already have one of the Mikroelektronika’s compilers installed on your PC, there is no need to reinstall USB drivers as
they are already installed along with the compiler.

Step 2:

Use the USB cable to connect the EasyLV-18F v6 development system to a PC. One end of the USB cable, with a USB connector
of B type, should be connected to the development system, as shown in Figure 1-2, whereas the other end of the cable with a USB
connector of A type should be connected to a PC. When establishing a connection, make sure that jumper J10 is placed in the USB
position as shown in Figure 1-1.

l AC/DC connector ‘ l USB connector ‘

_FP,

=)

J10 power o5 || I use unk
supply selector Y 57 power B || ilPrenco
SWITCHING POWER SUPPLY ) (USB PROG
[ POWER SUPPLY switch
OFF ON
D
Step 3:

Turn on your development system by setting the POWER SUPPLY switch to ON position. Two LEDs marked as POWER and USB LINK
will be automatically turned on indicating that your development system is ready to use. Use the on-board programmer LV18PICprog
and Lv18PicFLASH program to dump a hex code into the microcontroller and employ the system to test and develop your projects.

NOTE: If some additional modules are used, such as LCD, GLCD etc, it is necessary to place them properly on the development
system while it is turned off. Otherwise, either can be permanently damaged. Refer to figure below for the proper placing of
the additional modules.

o, 8
X R "’°0 o %& 2

Figure 1-3: Placing additional modules on the board
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2.0. Supported Microcontrollers

The EasyLV-18F v6 development system provides three separate sockets for PIC microcontrollers in DIP40, DIP28 and DIP20 pack-
ages. These sockets allow supported microcontrollers in DIP packages to be plugged directly into the development board. Next to
each socket are jumpers whose purpose is to select the function of the microcontroller pins. Table below specifies the functions of
these jumpers.

Jumper | Position Fnction
RA4 | RA4 is configured as an I/O pin
%6 VCAP | Pin RA4 is connected to a filter capacitor
RA4 | RA4 is configured as an I/O pin
%9 VCAP | Pin RA4 is connected to a filter capacitor
110 RAY7 is configured as an 1/O pin
7 OSC | Pin RA7 is provided with clock frequency
110 RAG is configured as an 1/O pin
I8 OSC | Pin RA6 is provided with clock frequency
J12 110 RAS5 is configured as an 1/0O pin
OSC | Pin RA5 is provided with clock frequency
13 110 RA4 is configured as an 1/0 pin
OSC | Pin RA4 is provided with clock frequency

Figure 2-1: Microcontroller sockets

PIC microcontrollers normally use a quartz crystal for stabilizing clock frequency. The EasyLV-18F v6 provides two sockets for quartz
crystal. Microcontrollers in DIP40 and DIP28 packages use socket X1 (OSC1) for quartz crystal. If microcontrollers in DIP20 package
are used, it is necessary to move quartz crystal from socket X1 to socket X2 (OSC2). Besides, it is possible to replace the existing
quartz crystal with another one. The value of the quartz crystal depends on the maximum clock frequency allowed.

Figure 2-2: Plugging microcontroller into appropriate socket

Prior to plugging the microcontroller into the appropriate socket, make sure that the power supply is turned off. Figure 2-2 shows how
to correctly plug a microcontroller. Figure 1 shows an unoccupied DIP40 socket. Place one end of the microcontroller into the socket
as shown in Figure 2. Then put the microcontroller slowly down until all the pins thereof match the socket, as shown in Figure 3. Check
again that everything is placed correctly and press the microcontroller easily down until it is completely plugged into the socket, as
shown in Figure 4.

NOTE: Only one microcontroller may be plugged into the development board at one time.
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£ 3.0. On-board LV18PICprog Programmer

A programmer is a necessary tool when working with microcontrollers. It is used to load a hex code into the microcontroller and
provides an interface between the microcontroller and a PC. The EasyLV-18F v6 has an on-board LV18PICprog programmer. All you
need is a .hex file to be loaded into the microcontroller using the Lv18PicFLASH program. Figure 3-3 shows connection between the
compiler, the Lv18PicFLASH program and the microcontroller.
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Figure 3-1: USB connector’s front side
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@ Write a program in one of PIC

(€] mikroC PRO for; PIC - C:\Documents and Settings\Rade\Desktop\l Comp“ing program . compllers and generate a hex f"e;

File Edit Wew Project Run Tools Help
ARENCTCAE ETEY - PR -V Ry —
P B 5 P B |8t B e

@ Use the Lv18PicFLASH program
to select desired microcontroller to be

1110001001] Bin. programmed;
D 0110100011
| L |0111(2FC23AA7 @) Click the Write button to dump
. //Deciarations "11011|F43E0021A the code into the microcontroller.
const code char truck bmp[1024] Hex. DAG67F0541
s

20

hex code loading

A/ Gled module connections

LA 2000 wih oD BE On  the left side of the
Lv18PicFLASH program’s main
" erommon ==——1 | Window, there are a number of
o0 [ | wd || Options for setting the operation

o v | = || of the microcontroller to be
L= | =/l ysed. A number of options
which enable the programming
processare provided onthe right

shit GLCD_C51 al
- shit GLCD_CS5z at RB1_bit; Oscillator |15
shit GLCD RS at REZ kit e o
shit GLCD_RW at RB3_birt; Brown Out Yoltage

brown 0ut De

shit GLCD_EN at RB4 bit; Power Up Ti
shit GLCDI RST at RBS bit; ‘Watchdog Posts

I Code 02000-03FFF

" DataEEPROM
7 Code 00000-007FF HEXF
I Code 00B00-01FFF
7 Code 02000-03FFF
© Code 4ODOOSFFE

40

ReloadHEX |

shit GLCD_CS51_Direction at TRISBO hit;
shit GLCD CS5Z Direction at TRISE1 bit;

¥ LoadfSave CODE

| Tableread Protect

shit GLCD_RS Dirsction at TRISEZ hit: e commonrr \MH ‘ side of the window. Positioned
- | | P oo == L 1 in the bottom right corner of
; . . Nl a pnestorcua optom ] .
Write a code in one of the PIC compilers, generate |~~~ =" ; 3 the window, the Progress bar
a hex file, and employ the on-board programmer | = sasmeme  Cwsew  ww L= | enables you to monitor the
to load the code into the microcontroller. e = : “| programming progress.

Figure 3-3: Programming process
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4.0. mikrolCD (In-Circuit Debugger)

The mikrolCD (In-Circuit Debugger) is an integral part of the on-board programmer. It is used for testing and debugging programs in
real time. The process of testing and debugging is performed by monitoring the state of all registers within the microcontroller while
operating in real environment. The mikrolCD software is integrated in all PIC compilers designed by Mikroelektronika (mikroBASIC
PRO, mikroC PRO, mikroPASCAL PRO etc). As soon as the mikrolCD debugger starts up, a window called Watch Values, appears
on the screen, Figure 4-1. The mikrolCD debugger communicates to the microcontroller through the microcontroller’s pins used for

programming. . .
mikiolCD debugger options:

} Start Debugger [F9]
g Add  $§ Remove <D Properties &g Add Run/Pause Debugger [F6]
Select variable from list: Stop Debugger Ctrl+F2
A complete list of registers within the ;i;éana e om s 3 Steg Into 99 {F7] ]
microcontroller being programmed Search for variable by assembly name: Step QOver [F8]
= Step Out [CtrI+F8]
Toggle Breakpoint [F5]
Show/Hide Breakpoints [Shift+F4]
A list of selected registers to be Nam:NSEL \gl(f,: g:g::s; A Clear Breakpoints [Ctrl+Shift+F5]
monitored. The state of these registers
; g FREEL Sk Gy Each of these commands is activated via
changes during the program execution, EOLE 0X00 GX00E Y .
which can be viewed in this window X !(eybogrd_ shortcuts or by cllckln_g appropriate
PAHEL OXER D icon within the Watch Values window.
ANSELH 0X3F 0x0189
IEEE 000 0x0009
Double click on the Value field | S U .
enables you to change data format L

Figure 4-1: Watch Values window

The mikrolCD debugger also offers functions such as running a program step by step (single stepping), pausing the program execution
to examine the state of currently active registers using breakpoints, tracking the values of some variables etc. The following example
illustrates a step-by-step program execution using the Step Over command.

Step 1:
In this example the 41st
program line is highlighted in

41 PORTE

blue, which means that it will [7... e while (1) { During operation, the program line to be executed next is
be executed next. The current PORTE a5 for (counter = O highlighted in blue, while the breakpoints are highlighte‘d in
state of all registers within the PORTC 53 red: The Run command exeputes the program in real time
microcontroller can be viewed RORTD) iy until it encounters a breakpoint.

in the mikrolCD Watch Values

window.

Step 2: N -
After the Step Over command 4z s F 00 X renore O propetis @ AAl @ H
is executed, the microcontroller SR o -
will execute the 41st program | ™" ‘;"'”9 Tor (counter = ] e s Sehio vyl

line. The next line to be Eoe = | ble comparators

executed is highlighted in blue. PORTD obotoootof - - Hame Voo ddress

The state of registers being ‘ TRISB = 0x00; // set direction to be outp‘: :g::i z xm:

changed by executing this S N e

instruction may be viewed in Vo _aweH o

the Watch Values window.

// turn OFF

[ while (1)
for (counter = 0; counter < 8; counter++)({

PORTE |= 1 << counter: |pc=ooo0t0_ s00us

PARTE 1= 1 cs manmrars

g
8
—

NOTE: For more information on the mikrolCD debugger refer to the mikrolCD Debugger manual.
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5.0. ICD Connector

In addition to the on-board LV 18PICprog programmer, one of the external programmers ICD1 or ICD3 from Microchip can be used for
programming microcontrollers. The external programmer is connected to the microcontroller through the ICD connector. The function
of jumpers J18 and J17 is to determine which microcontroller pins are to be fed with the programming signal.

External programmer is connected to the microcontroller pins RA0 and RA1

N
VCe-3.3
o
CN14
U PGC g;
—_ PGD
03
O GND [1y
- VCC-3.3 o5
mRST#
o) [°¢]
T 4 — RJT2
g RAO, RA1 I ICD
PGD] D
PN RB7l5| [G]RBE
N 18 J17
(@)
VCC-3.3 Front view
Figure 5-1: ICD connector c19
100nF s 5
a33
246

Bottom view

Figure 5-2: ICD connector and microcontroller connection schematic

You need the appropriate program to enable .hex file to be loaded into the microcontroller. Use the MPLAB program from Microchip to
write a code to be loaded into the microcontroller. The MPLAB program includes the Programmer option which enables you to select
the programmer to be used for programming.

6.0. 3.3V Voltage Regulator

The EasyLV-18F v6 development system is provided with a voltage regulator whose purpose is to reduce the power supply voltage from
5V to 3.3V. The 3.3V power supply voltage is then used for powering the microcontroller and other on-board modules. The MC33269DT-
3.3 circuit provided on the development system is used as a voltage regulator capable of providing 800mA current.

REG1 VIN
vee-3.3 vour PR voesy
+| E7 1 __CS +| E4
MC33269DT-3.3 —

I-|_1IOUF —| 100nF I-l_1I0uF

i ' ——

» - “ . . |
3 3.3‘/ VOLTAGE RGG Figure 6-2: Voltage regulator connection schematic

Figure 6-1: Voltage rulator




EasylLV-18F v6 Development System 1

7.0. Power supply

The EasyLV-18F v6 development system may use one of two power supply sources:

1. +5V PC power supply through the USB programming cable; and
2. External power supply source connected to an AC/DC connector provided on the development board.

The MC34063A voltage regulator and Gretz rectifier are used to enable external power supply voltage to be either AC (in the range of
7V to 23V) or DC (in the range of 9V to 32V). Jumper J10 is used as a selector for a power supply source. To make advantage of the
USB power supply, jumper J10 should be placed in the USB position. When using the external power supply, jumper J10 should be
placed in the EXT position. The development system is turned on/off by switching the position of the POWER SUPPLY switch.

AC/DC connector

USB connector

Power supply
voltage regulator

Jumper J10 as a
selector for a power — ) . "
P s - USB LINk

supply source " ~ . Pow :
€R 1
SWITCHING powen SUPpLyl B #reico

[ TE

L85

Ly

1 RS'EBE SOWER suanyy
CouMmMCATON = E POWER SUPPLY switch

Figure 7-1: Power suppl

J10
. EXT C2J=] usB
Powering over an
AC/DC connector Powering over a

J10 B connector
EXT [@[=] usSB us c
OFF
-
Side viewA Ll Side view &4
ide view ) Iml Side view

—

4x1N4007 —
) Side view
Top view ‘
/ A OVCC-USB
+| E1 u VCC-SW
L= YN O VCC-UsB i
330uF J10 v
|
cs D6 *|E9 R62
= 7 == 2K2
220pF | MBRS140T3 330uF
-_— *
Side view Bottom view Side view Si - A -I K .
e ide view Side view

Figure 7-2: Power supply source schematic
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8.0. USB Communication Module

The EasyLV-18F v6 development system can communicate with external devices
through USB connectors CN11 and CN18. Only microcontrollers with the built-in
USB communication module are capable of using USB communication. Which
of these two connectors is to be used for USB communication depends on the
microcontroller in use. The CN11 USB connector along with jumpers J11 are
used for the PIC18F2xJ50 microcontroller family. The CN18 USB connector with
jumpers J21 is used for the PIC18F1xK50 and PIC18LF1xK50 microcontroller
families. Jumpers J11 and J21 are used to determine the fuction of microcontroller
pins: RC3, RC4 and RC5 are connected to CN11, whereas RAO, RA1 and RA2
are connected to CN18. When jumpers are in the USB position (Figure 8-1),
microcontroller pins are used for USB communication. When they are in the 1/0
position (Figures 8-2 and 8-3), microcontroller pins are used as I/O pins.

Pins RC3, RC4 and RC5 are configured as I/O pins

N1 RC4-MCU

— vee USB-DM1 =r— RC#
) D- BLRcsmcy
o D+ USB-DP1_=r— RC5
g im GND B Rcsmcy
&— o i RC3 \
Bottom view USB B vce-3.30—{al ]
LD55 S

|~ USB ON

R30
4K7

02MG14810I1d

Figure 8-2: CN11 USB connector and microcontroller schematic

Pins RAO, RA1 and RA2 are configured as 1/O pins

CN18

\E/)_c USB-DM2 i)
D+ USB-DP2 r=r—
@I GND CIE

Botomview ~ USB B s VCC-330—BL A2
|~ USBON 21

secm

R54
4K7

02MG14810I1d

Figure 8-3: CN18 USB connector and microcontroller schematic
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9.0. A/D Converter Test Inputs

An A/D converter is used for converting an analog voltage into the appropriate digital value. The A/D converter is linear, which means
that converted number is linearly dependent on the input voltage value. The A/D converter built into the microcontroller converts
an analog voltage value into a digital number. Potentiometer P1 enables voltage to vary between 0 and 3.3V. The microcontroller
with a built-in A/D converter is supplied with this voltage via test inputs. Jumpers J14 are used for selecting one of the following
microcontroller pins (RAO - RA4) to be supplied with A/D conversion voltage. Resistor R63 has a protective function and is used to
limit current flow through the potentiometer, that is to say the microcontroller pin.

Figure 9-2: Pin RB4 as input pin for A/D conversion

Top view

02MSGY4810I1d

Figure 9-3: Microcontroller and A/D converter test inputs connection schematic

NOTE: In order to enable the microcontroller to accurately perform A/D conversion, it is necessary to turn off LEDs and pull-up/
pull-down resistors on the port pins used by the A/D converter.
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10.0. USB UART Module

The USB UART module enables the microcontroller provided on the development system to be connected to external USB devices.
The USB UART module features the FT232RL circuit providing an interface between a USB device and microcontroller's UART
module. In order to establish connection between the microcontroller and USB UART module, it is necessary to set switches 5 (RC7)
and 7 (RC6) on the DIP switch SW10 to ON position. Switches 6 (RB5) and 8 (RB7) on the DIP switch SW10 may be optionally used.
It depends on the microcontroller pins used for serial communication which of these switches are to be used.

When connecting a UART device to the microcontroller, it is necessary to cross-connect send and receive data lines. In other words,
the device’s RX pin should be connected to the microcontroller’s TX pin, whereas the device’s TX pin should be connected to the
microcontroller's RX pin. It is not possible to directly connect the UART device’s send data line TX to the microcontroller’s send data
line TX. If you did that, the microcontroller wouldn’t be able to recieve nor to send data.

USB connector of B type

W
N
w
N
(4]
CN17 o
e
® 'U
USB B (@)
. -
P G)
Zmim -rl
e S
Bottom view m
N
VCC-5V vcftsv VCC-3.3 4 CBUS3 USBDPI o
+{ E12
£33 g4 FT232RL
100nF 10uF 100nF

Figure 10-2: USB connector and microcontroller connection schematic




EasylLV-18F v6 Development System 1

11.0. RS-232 Communication Module

USART (Universal Synchronous/Asynchronous Receiver/Transmitter) is one of the most common ways of exchanging data between
a PC and peripheral modules. RS-232 serial communication is performed through a 9-pin SUB-D connector and the microcontroller
USART module. The EasyLV-18F v6 provides one RS-232 port. The RS-232 port is enabled by means of SW7. In case the PIC18F45K20
microcontroller is used, it is necessary to set switches 1 (RC7) and 5 (RC6) on the DIP switch SW7 to ON position. Which of these
switches are to be used depends on the microcontroller pins connected to the UART module. The microcontroller pins used in this
communication are marked as follows: RX - receive data line and TX - transmit data line. Data rate goes up to 115 kbps.

In order to enable the USART module of the microcontroller to receive input signals which meet the RS-232 standard, it is necessary
to adjust voltage levels using an IC circuit such as MAX232.

RS-232 connector

C06-Rs
COG-E
C0G~D4
C06-D5
C06-0s
C06~p7

PE-INTA
PE-INTB

Figure 11 1. RS 232 module

Port RS-232 is connected to the microcontroller via pins RC7 and RC6

i
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—
®
T
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o
A
R
(=

SUBDgp RS-232 EﬂuF

e

Bottom view

Figure 11-2: RS-232 module ad microcontroller connection schematic
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12.0. Serial EEPROM Module

EEPROM (Electrically Erasable Programmable Read-Only Memory) is a built-in memory module used to store data that should be
saved when the power supply goes off. The 24AA01 circuit can store up to 1Kbit data and communicates with the microcontroller
through pins RC3 and RCA4. In order to enable connection between the EEPROM module and the microcontroller, it is necessary to

set switches 3 and 4 on the DIP switch SW10 to ON position.

Figure 12-1: EEPROM module

Serial EEPROM is connected to the microcontroller via pins RC3 and RC4

C24=
100nF

EEPROM-SCL

EEPROM-SDA

1Kbit EEPROM module used
for storing small amount of data

0ZMSY4810l1d

Figure 12-2: Serial EEPROM module and microcontroller connection schematic
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13.0. RAM Module

Owing to the 23K640 circuit, the development system is provided with 64Kbit RAM module that can be connected to the microcontroller
via SPI interface. The function of the serial RAM module is to expand available RAM of the microcontroller. To establish connection
between the microcontroller and RAM module, it is necessary to set switches 3, 4 and 5 on the DIP switch SW6 to ON position. The
function of the RAM-HOLD# (RB3) on the DIP switch SW10 is to hold communication between the microcontroller and RAM module.
The RAM-CS (RB2) switch on the DIP switch SW10 is used to control the access to RAM.

64Kbit RAM module can be added
to the microcontroller RAM

5 R40
RAM-CS# 1K

RAM-HOLD#
SPI-SCK
SPI-MOSI

23K640

02XSv4810I1d

Figure 13-2: Serial RAM module and microcontroller connection schematic
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14.0. DS1820 Temperature Sensor

1-wire® serial communication enables data to be transferred over one single communication line while the process itself is under control
of the master device. The advantage of such communication is that only one microcontroller pin is used. All slave devices have by
default a unique ID code, which enables the master device to easily identify all devices sharing the same communication interface.

The DS1820 is a temperature sensor that uses 1-wire communication. It is capable of measuring temperatures within the range
of -55 to 125°C and provides +0.5°C accuracy for temperatures within the range of -10 to 85°C. A power supply voltage of 3.3V is
required for its operation. It takes maximum 750ms for the DS1820 to calculate temperature with a 9-bit resolution. The EasyLV-18F
v6 development system provides a separate socket for the DS1820. It may use either RA5 or RCO pin for communication with the
microcontroller. Pins to be used for 1-wire communication are selected by jumper J20. In this example, the RA5 pin is used for 1-wire
communication with the microcontroller, as shown in Figure 14-4.

NOTE:

Make sure that half-circle on the
board matches the round side of
the DS1820

: Figure 14-2: J20 in RA5 Figure 14-3: J20 in RC1
(DS1820 is not used) position (DS1820 is connected position (DS1820 is connected
to the RA5 pin) to the RC1 pin)

Jumper J20 is placed in the RA5 position

DS1820

125°C

)

02MS14810I1d

GND— ‘ ‘

DQ

'55 °C VCC!MCU

Botoom view a

|1
VCC-MCU GND

paQ
|

Figure 14-4: DS1820 temperature sensor and microcontroller connection schematic
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15.0. Piezo Buzzer

Due to a built-in piezo buzzer, the develompent system is capable of emitting audio signals. For the piezo buzzer to operate normally
it is necessary to generate a voltage signal of specified frequency. The voltage signal is generated in the microcontroller by the
appropriate code written to its memory. Remember, when writing the voltage signal generation code, the piezo buzzer’s resonant
frequency is 3.8kHz. In addition, other frequencies in the range between 20Hz and 20kHz can be used, but the best performance is
achieved by frequencies ranging between 2kHz and 4kHz. The voltage signal can be generated via microcontroller pin RCO or RC2.
It depends on jumper J19 which of these two pins is to be used.

Transistor Q12 is used
to amplify voltage
signal generated by the
microcontroller

Figure 15-2: Jumper J19 Figure 15-3: Jumper J19
- - is in RCO position (voltage is in RC2 position (voltage
Figure 15-1: Piezo buzzer signal is generated via the signal is generated via the
RCO pin) RC2 pin)

Piezo buzzer is connected to the microcontroller via pin RCO

02MSG14810I1d

Figure 15-4: Piezo buzzer and microcontroller connection schematic
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16.0. LEDs

LED (Light-Emitting Diode) is a highly efficient electronic light source. When connecting LEDs, it is necessary to use a current limiting
resistor. A common LED voltage is approximately 2.5V, while the current varies from 1 to 20mA depending on the type of LED. The
EasylLV-18F v6 uses LEDs with current I=1mA.

There are 35 LEDs on the EasyLV-18F v6 development system which visually indicate the state of each microcontroller I/O pin. An
active LED indicates that a logic one (1) is present on the pin. In order to enable the pin state to be shown, it is necessary to select

appropriate port (PORTA, PORTB, PORTC, PORTD or PORTE) using DIP switch SW8.

Notch indicating the SMD
LED cathode

ONE (+5v)
233%8

L
et

§

u ,J
Spy
&

PORTA/E
PORTB

g B PORTC
READ-X
READ-Y L
DRIVEA
c € DRIVEB Microcontroller
_RE2
< RE2
|
RD? s
m e — _ RO4
r- T B—— e

Figure 16-1: LEDs
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Figure 16-2: LEDs and port PORTB connection schematic
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17.0. 4x4 Keypad

The 4x4 keypad is a standard alphanumeric keypad connected to the microcontroller port PORTD. The performance of this keypad is
based on the ‘scan and sense’ principle where pins RDO, RD1, RD2 and RD3 are configured as inputs connected to pull-down resistors.
Pins RD4, RD5, RD6 and RD7 are configured as outputs and generate a logic one (1). Pressing any button will cause a logic one (1) to
be applied to one of input pins. It is determined from within the software which push button is pressed. For example, by pressing button
6, a logic one (1) will appear on the RD2 pin. The microcontroller detects a button press first, then by applying logic ones to pins RD4,
RD5, RD6 and RD?7 it is possible to determine which push button is pressed.

4x4q
=38 a2

a4

KEYPAD

=

Pull-down

Figure 17-2: Keypad 4x4 performance
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Figure 17-3: Keypad 4x4 and microcontroller connection schematic
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18.0. MENU Keypad

There is a set of push buttons serving as a navigation keypad called MENU provided on the EasyLV-18F v6 development system. It
primarily consists of four push-buttons marked as left, right, up and down arrows. There are also two additional push buttons marked
as ENTER and CANCEL. MENU push buttons are connected in the same way as the push buttons of ports PORTA and PORTC. Their
function is determined by the user when writing the program for the microcontroller.

Have in mind when writing
program for the microcontroller
that MENU keypad is connected
to ports PORTA and PORTC

Figure 18-1: MENU keypad

MENU keypad’s push buttons are connected the same way as those of ports PORTA and PORTC

/ \

U A

o oG

— o.o T54

(00) oVCC-3.3 565 T56

7 o] [fe
VCC-3.30 o 4 ... ;->

01 T57

5 T58 () T59

S Ojl'v 1.

ENTER|| CANCEL
(B8 g2 FE

Figure 18-2: MENU keypad and microcontroller connection schematic
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19.0. Push Buttons

The logic state of all microcontroller input pins may be changed by means of push buttons. Jumper J23 is used to determine the logic
state to be applied to the desired microcontroller pin by pressing the appropriate push button. The function of the protective resistor is to
limit the maximum current, thus preventing the development system and peripheral modules from being damaged in case a short circuit
occurs. If needed, advanced users may shorten such resistor using jumper J24. Right next to the push buttons, there is a RESET button

which is used to provide the MCLR pin with the microcontroller reset signal over the on-board programmer.

|7

Top view Inside view
. :\"' Push buttons used to simulate
. digital inputs
|
B -
Bottom view Side view
—] RESET button
VCC-5V Jumper J24 used to
shorten protective resistor
R7
10K
RSThut RESET Jumper J23 used to select
C20 == ..° logic level to be applied to a
100nF oo pin by pressing push button
_—

PORTA, ¢

PORT [

PORTC

PORTD | & ™
READ-x | /

READ-y
DRIVER
DRIVER

- f

4xq
FD8 -
N

lia:!

I

Gg

Figure 19-1: Push buttons

By pressing any push button when jumper J23 is in the VCC position, a logic one (3.3V) will be applied to the appropriate microcontroller

pin, as shown in Figure 19-2.

By pressing a push button, the appropriate pin will be driven high (1)

02MSv48101d

RB3

RB2

3.3V

oV

Figure 19-2: Push buttons and port PORTB connection schematic
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20.0. On-Board 2x16 LCD

On-board 2x16 LCD display is connected to the microcontroller by means of a port expander. In order to use this display, it is necessary
to set switches 1-6 on the DIP switch SW9 to ON position, thus connecting the on-board LCD to the port expander’s PORT1. DIP switch
SW6 enables SPI communication between the port expander and the microcontroller. Potentiometer P2 is used to adjust the on-board
display contrast.

Unlike 2x16 LCD, the on-board LCD has no backlight, but similar to 2x16 LCD, this display also displays digits in two lines each
containing up to 16 characters of 7x5 pixels.

DIP switch SW9 used to
turn on on-board 2x16 LCD

Contrast adjustment
potentiometer P2

On-board programmer is connected to
the microcontroller via port expander

N
w
IS
(4]
()
=3
[}

02XS¥4810l1d

P9 8.96v€EcC!

R61 R64 R65 R68 R69 R70
100K 100K 100K 100K 100K 100K 74LVCC3245

Figure 20-2: On-board 2x16 LCD and microcontroller connection schematic
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21.0. 2x16 LCD

The EasyLV-18F v6 development system provides an on-board connector for the alphanumeric 2x16 LCD. This connector is linked to
the microcontroller via port PORTB. Potentiometer P4 is used to adjust display contrast. Switch 8 (LCD-GLCD BACKLIGHT) on the

DIP switch SW6 is used to turn the display backlight on/off.
Communication between this LCD and the microcontroller is performed in a 4-bit mode. Alphanumeric digits are displayed in two lines

each containing up to 16 characters of 7x5 pixels.
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Figure 21-2: Alphanumeric 2x16 LCD
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Figure 21-1: Alphanumeric LCD connector
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Figure 21-3: Alphanumeric 2x16 LCD and microcontroller connection schematic
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22.0. 128x64 Graphic LCD

128x64 graphic LCD (GLCD) is connected to the microcontroller via ports PORTB and PORTD and enables graphic content to be
displayed. It has the screen resolution of 128x64 pixels, which allows diagrams, tables and other graphic content to be displayed.
Potentiometer P3 is used for the GLCD contrast adjustment. Switch 8 (LCD-GLCD BACKLIGHT) on the DIP switch SW11 is used
to turn the display backlight on/off. Port PORTB is also used for the operation of 2x16 LCD so that these displays cannot be used
simultaneously.

Contrast adjustment
potentiometer

GLCD connector

’ Touch panel connector

Figure 22-1: GLCD - Figure 22-2: GLCD connector

GLCD backlight is on

8.96v¢EcC!

Top view

VCC-5VO

=0 51 =2 =3 =4 55 =6 =7 Tmp
uu 5Oc

0ZMSGY48101d

Figure 22-3: GLCD and microcontroller connection schematic
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23.0. Touch Panel

The touch panel is a thin, self-adhesive, transparent, touch-sensitive panel. It is placed over a GLCD. Its main function is to register
pressure at some specific display point and to forward its coordinates in the form of analog voltage to the microcontroller. Switches 5,
6, 7 and 8 on the DIP switch SW8 are used for connecting the microcontroller and touch panel.

Figure 23-1: Placing touch panel over a GLCD

Figure 23-1 shows how to place a touch panel over a GLCD display. Make sure that the flat cable is to the left of the GLCD, as shown
in Figure 4.

Touch panel is connected to the microcontroller via pins RAO, RA1, RC0 and RC1

IN)
w
o
o
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=
®

02MG14810I1d

GLCD

RIGHT
TOP

LEFT
BOTTOM

TOUCHPANEL
CONTROLLER

e SR

e
RO N

Figure 23-3: Connecting touch panel

Figure 23-3 shows in detail how to connect a touch panel to the microcontroller. Bring the end of the flat cable close to the CN12
connector (Figure 1). Plug the cable into the connector (Figure 2) and press it easily so as to fully fit the connector (Figure 3). Now, a
GLCD can be plugged into the appropriate connector (Figure 4).

NOTE: LEDs and pull-up/pull-down resistors on ports PORTA and PORTC must be off when using a touch panel.
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24.0. Input/Output Ports

Along the right side of the development system, there are five 10-pin connectors connected to the microcontroller’s 1/O ports. Pins
used for programming are not directly connected to the appropriate 10-pin connectors, but via the programmer’s multiplexer. Owing
to DIP switch SW1-SW5, each connector pin can be connected to one pull-up/pull-down resistor. Whether pins of some port are to be
connected to a pull-up or a pull-down resistor depends on the position of jumpers J1-J5.

B0FD WoRiH

e R

—' PORTA 2x5 male connector

Jumper for pull-up/pull-
down resistor selection

Figure 24-2: J5 in pull-down
position

Additional module connected
to PORTC

DIP switch to turn on
pull-up/pull-down resis-
tors for each port pin

Q

!
Figure 24-3: J5 in pull-up
position

02MG148101d

RB4

T9 T10 T T12 T13

Figure 24-4: Port PORTB connection schematic
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@
Pull-up/pull-down resistors enable you to set the logic level on all microcontroller’s input pins when they are in idle state. This level §
depends on the position of the pull-up/pull-down jumpers. The RBO pin with the relevant DIP switch SW2, jumper J2 and push button
RBO with jumper J23 are used here for the purpose of explaining the performance of pull-up/pull-down resistors. The principle of their
operation is the same as for all other microcontroller pins.

In order to enable the PORTB port pins to be
connected to pull-down resistors, it is necessary
to place jumper J2 in the Down position first.
This enables any PORTB port pin to be supplied
with a logic zero (0V) in idle state over jumper J2
and 8x10k resistor network. To provide the RBO
pin with such signal, it is necessary to set switch
1 on the DIP switch SW2 to ON position.

As aresult, every time you press the RBO button,
a logic one (VCC-3.3) will appear on the RBO
pin, provided that jumper J23 is placed in the
VCC position.

9
e
o
Tl
S
o
o
R
o

In order to enable port PORTB pins to be
veess connected to pull-up resistors and the port input
pins to be supplied with a logic zero (0), it is
necessary to place jumper J2 in the Up position
and jumper J23 in the GND position. This
enables any port PORTB input pin to be driven
high (3.3V) in idle state over the 10k resistor.

down [B]j2 w2 ON

12345678

As a result, every time you press the RBO push
button, a logic zero (0V) will appear on the RBO
pin, provided that switch 1 on the DIP switch
SW2 is set to ON position.

0Z2MGv4810l1d

Figure 24-6: Jumper J2 in pull-up and jumper J23 in pull-down position

In case that jumpers J2 and J23 have the same

7 N . .

VCe-33  VCG33 4. logic state, pressure on any button will not cause

e 4 input pins to change their logic state.
up
pull D J2 J23

down ov »
| -—
[ - |

Figure 24-7: Jumpers J2 and J23 in the same position
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25.0. Port Expander (Additional Input/Output Ports)

SPI communication lines and MCP23S17 circuit provide the EasyLV-18F v6 development system with means of increasing the
number of available 1/O ports by two. If the port expander communicates to the microcontroller over DIP switches SW6 and SW9, then
the microcontroller pins RA2, RA3, RC3, RC4 and RC5 used for the operation of port expander, cannot be used as 1/O pins.

po.1- i
Po.2 i
ro.c il -
Po. ¢+ i

L PoRTO |

Jumper for selecting

Po.5 @
Po.¢
ro.7 @

———
Figure 25-1: Port expander

DIP switch SW6 enables port
expander

pull-up/pull-down
resistor

The microcontroller communicates with the port expander (MCP23S17 circuit)
using serial communication (SPI). The advantage of such communication is that
only five lines are used for simultaneous data transmit and receive:

MOSI - Master Output, Slave Input (microcontroller output, MCP23S17 input)
MISO - Master Input, Slave Output (microcontroller input, MCP23S17 output)
SCK - Serial Clock (microcontroller clock signal)

CS - Chip Select (enables data transfer)

RST - Reset

Data transfer is performed in both directions simultaneously by means of MOSI and
MISO lines. The MOSI line is used for transferring data from the microcontroller to
the port expander, whereas the MISO line transfers data from the port expander to
the microcontroller. The microcontroller initializes data transfer by sending a clock
signal when the CS pin is driven low (OV). The principle of operation of the port
expander’s ports 0 and 1 is almost identical to the operation of other ports on the
development system. The only difference here is that port signals are received in
parallel format. The MCP23S17 converts then such signals into serial format and
sends them to the microcontroller. The result is a reduced number of lines used
for sending signals from ports 0 and 1 to the microcontroller and vice versa.
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Figure 25-2: Port expander and microcontroller connection schematic
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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