SmartGLCD 240x128  user manual

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, logo and products names are trademarks of Microchip Inc. in the U.S.A and other countries.
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1. General information

The SmartGLCD 240x128 development system is a unique platform for designing and developing devices that use
GLCD display with touch panel. This development system can also be used as a stand-alone device.

System specification:

Power supply: 5V DC via CN13 connector
Power consumption: ~60mA (~380mA, backlight ON)
Dimensions: 160 x 90cm (6,29 x 3,54inch)
Weight: ~200g (0.441bs)

Connector specification:

CN1: PICFLASH programmer interface

CN2: Touch panel interface

CNa3: SPI/RS-232 interface

CN4: Parallel interface to GLCD display’s pins
CN5: Touch panel interface

CNS8: SPI/RS-232 interface

CNo: Interface to backlight's RGB LED

CN10:  1/O port PORTE

CN11:  1/O port PORTF

CN13:  Power supply

CN14:  USB-UART Connector for external USB-UART board

A full-featured development system for
PIC microcontroller based devices

MMC/SD
\ microSD card reader
STORAGE

GRAPHIC LCD
CONNECTOR

Graphic LCD display with LED RGB

backlight
ON-BOARD

@ Integrated touch panel

TOUCH
SCREEN
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2. PIC18F8527 microcontroller

The SmartGLCD 240x128 features the PIC18F8527 microcontroller in 80-pin TQFP package. Some of its key features are:

- CPU Speed (MIPS) 10;
- RAM Bytes 3,936;
- Data EEPROM (bytes) 1024;
- Program Memory Type Flash;
- Program Memory (KB) 48;
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The PIC18F8527 microcontroller is connected via its 1/0 pins to GLCD display’s controller. I/O pins of the ports PORTE
and PORTF can be easily accessed by the user via connectors CN10 and CN11.
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3. Programming the microcontroller

SmartGLCD 240x128 comes with a bootloader, which means that no external programmer is required. You just need
an RS-232 interface (USB UART, MAX2322 etc.) between the development system and PC. The mikroBootloader
application is used to transfer a .HEX code from the PC to the microcontroller.

Follow steps for programming procedure via mikroBootloader application:

Download the mikroElektronika Bootloader program from the following link:
http://www.mikroe.com/eng/downloads/get/1562/smartglcd_240x128_boot.zip

mikroBootloader

Unzip content to your desktop and start application with double click on E Boctloader tool for mikroElskir..,
mikroElekkronika

STEP 1: Connect USB UART |

Connect USB UART to PC
via USB cable

| STEP 2: Chose MCU |

® mikroElektronika Bootloader v2.0.0.0

mikroBootlioader

From drop down list select PIC18

Setup COM Fort:  COM1 Change ﬁ Conn Rx  Tx
port  Baud Rste: 9600 Settings = @ @ @
| STEP 3: Change Settings |
Setup COMPort:  €OMI Change 4 ol Corn Rx | Tx - -
port  Baud Rate: 9600 settings € 5 @ @ @ l Click on Change Setting button
W
Connect Setu 'x
with MCU Coppect P (%]
Seltings N
ch 8 From drop down list select COM port
HEX file far HEX al which is connected with USB UART
Baud rate 256000 ”
_ Dl From drop down list set baud
Start Beqgin
bootloader | uploading St rate to 256000
op bits [l
Flows contral ity
[ ok € o [~
: Mo Files opened. | [ A | l Click on OK button
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| STEP 4: Connect

Connect USB UART to SmartGLCD
240x128 and within 5sec click on
Connect in bootloader application

[ TIIMMITUYDUOLII0auel ===

Setup COMPort: COM6 | Change |
port Baud Rate: 256000 i Settings 1

=

5sec connection

| STEP 5: Browse for .hex file

") Connect [
= Connect
14
& with MCU Setup: Port COM
3 Choose Browse
HEX file for HEX
2] start Begin
et R lomdi

Connect [ .
with MCU Dlsconnecti

Setup: Pork COMEG,
Waiting MCL response, .,
Connecked,

Choose Browse
HEX file for HEX N
Start Bagirj
bootloader uploading

I Click on Browse for HEX button

| STEP 6: Open .hex file

Laok in; ‘ (£ Custom_240x128_GLCD

4 02|

My Recent
Documents

My Dacuments

| Chose .hex file from pop-up window

¥ oo € Click on Open

My Computer
>
Q File name: ‘TuuchPans\
Iy Hetwark, Files of type: ‘ HEX files

v | [ Cancel l
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| STEP 7: Start upload

History Windows

Setup: Park COME,

Waiting MCU response. ..

Connected.

Opened:

CihiCustonn_240x128_GLCDY TouchPansl. ke
x

After .hex file is opened click

Connect .

with MCU Disconnect
Choose . Browse
HEX file for HEX
Start Begin 4
bootloader uploading

on Begin uploading button

progress bar

l:n_:tr;1n:"c:tu History Window
el Setup: Pork COMB,
‘Waiting MCU response, ..
Connecked.
HEX file For HEX CiiCustom_240%128_GLCD\TouchPanel he
%
a Uploading. ..
Start Stop
bootloader uploadin
Bootloadin
s (T

i CiCustom_240:x128_GLCDY TouchPanel,hex

—| Bootloading progress bar

| STEP 8: Finish uploading

'l:V::' Show details

Reset MCU.

Uploading program has finished,

Setup COMPort:  COME Change = Conn - Rx Tx
port  Baud Rate: 256000 Settings = @ @ @
W
l:qr;]nect History Window
with MCU ‘Waiting MCU response. ..
Connected.
— Opened:
Choose Browse '\ Custom_240:128_GLCDY TouchPar:
HEX file for HEX -
Uploading. ..
> Finishing. ..
Start Begin Completed successfully,
bootloader uploading
Bootloading .
progress bar NENRRRNRRARRNANNANRNNNNNR NN ARRR]| | Show Activity
+ CeCustom_240:x128_GLCDY TouchPanel, hesx

| Click OK to finish upload |

After uploading program has finished RESET microcontroller.

In order to RESET the microcontroller, place a jumper between the RST and GND
pins (7 and 9) on the CN1 connector. Keep the jumper in this position for a few

seconds, then remove it.

As an alternative just unplug power supply and plug it in after a few seconds.
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Figure 1: Programming via USB UART additional board
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In addition to the programming via bootloader, the microcontroller can also be programmed with the PICFLASH
programmer. In this case it is necessary to solder a 2x5 mail header on the CN1 connector on the components side of

the development board. After that, the IDC10 connector of the programmer should be connected to the 2x5 connector
CN1, figure 2.

MCU MCLR—
GND—j

Figure 2: Programming with PICFLASH programmer
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4. Connectors

The SmartGLCD 240x128 development system features connectors - pads used to access the microcontroller pins.
These connectors also enable the development system to be connected to other devices.

3o

Figure 1: Each connector has its designation

The function of connectors:

CN1 - connector enables connection with the PICFLASH programmer. Pins PGC, PGD and RST are
used for programming. The VCC pin is used for power supply, whereas the GND pin is connected

to ground.
CN2 - connector enables an external controller to be connected to the touch panel.
CN3 - First six pins of this connector are used for SPI communication, whereas pins 7 and 8 are used for
RS-232 communication via UART.
CN4 - connector enables an external controller to be connected to the GLCD display.
CN5 - connector enables an external controller to be connected to the touch panel.
CN8 - First six pins of this connector are used for SPI communication, whereas pins 7 and 8 are used for

RS-232 communication via UART.
CN9 - connector is used to power the GLCD display backlight. Depending on the display color, the 5V
positive voltage will be supplied on one of the following pins: A-RED, A-GREEN or A-BLUE pin.
Ground (GND) is connected to the K-COMMON pin. The positive voltage may be supplied on two
or three pins at the same time, thus providing the backlight with new colors such as yellow, purple, etc.




SmartGLCD 240x128

CN13

- 1/O port PORTE

- USB-UART is used for connection of USB UART borad for programming MCU via bootloader

- 1/O port PORTF

- connector enables the use of mikroSD memory card. This card provides additional memory
space that the microcontroller can use to store data. Communication between memory card and
the microcontroller is performed via the Serial Peripheral Interface (SPI).

- connector is used to provide the system with the 5V power supply voltage. The VCC pin is
supplied with the positive voltage, whereas the GND pin is connected to ground.

The parallel interface enables the GLCD display to be used without the microcontroller supplied on the development
system. Due to this possibility, the SmartGLCD 240x128 development system can be built into a device that requires
GLCD display only. The touch panel interface enables the touch panel’s external controller to be connected.
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5. Settings

All the necessary settings on the development system are performed by using DIP switch SW8 or potentiometer P1:

1. DIP Switch SW8 is used for SmartGLCD 240x128 configuration, serial communication, backlight and display
contrast; and

2. Potentiometer P1 adjusts GLCD contrast.

In order to enable GLCD display, it is necessary to set switch 4 (ON-BRD.CONTRAST) on the DIP switch SW8 to the
ON position. To enable backlight, it is necessary to set switch 8 (ENABLE RGB BCK) to the ON position. The color of
the backlight can be set by switches or via user program through MOSFET transistors:

Red - switch 5 (TURN-ON RED BCK),
Green - switch 6 (TURN-ON GREEN BCK), or
Blue - switch 7 (TURN-ON BLUE BCK).

In order to enable parallel interface, it is necessary to set switch 1 (PARALLEL INTERFACE) on the DIP switch SW8 to
the ON position. Switch 2 (SPI-RS232 SEL) can be used to select SPI or RS-232 communication. The user choose the
type of communication when writing a program to be loaded into the microcontroller. Switch 3 is not used.
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DISCLAIMER

All the products owned by MikroElektronika are protected by copyright law and international copyright treaty.
Therefore, this manual is to be treated as any other copyright material. No part of this manual, including
product and software described herein, may be reproduced, stored in a retrieval system, translated or
transmitted in any form or by any means, without the prior written permission of MikroElektronika. The
manual PDF edition can be printed for private or local use, but not for distribution. Any modification of this
manual is prohibited.

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

MikroElektronika shall assume no responsibility or liability for any errors, omissions and inaccuracies that may
appear in this manual. In no event shall MikroElektronika, its directors, officers, employees or distributors be
liable for any indirect, specific, incidental or consequential damages (including damages for loss of business
profits and business information, business interruption or any other pecuniary loss) arising out of the use
of this manual or product, even if MikroElektronika has been advised of the possibility of such damages.
MikroElektronika reserves the right to change information contained in this manual at any time without prior
notice, if necessary.

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 fithess for High Risk Activities.

TRADEMARKS

The Mikroelektronika name and logo, the Mikroelektronika logo, mikroC, mikroC PRO, mikroBasic, mikro-
Basic PRO, mikroPascal, mikroPascal PRO, AVRflash, PICflash, dsPICprog, 18FJprog, PSOCprog, AVR-
prog, 8051prog, ARMflash, EasyPIC5, EasyPIC86, BigPIC5, BigPIC6, dsPIC PRO4, Easy8051B, EasyARM,
EasyAVR5, EasyAVRG6, BigAVR2, EasydsPIC4A, EasyPSoC4, EasyVR Stamp LV18FJ, LV24-33A, LV32MX,
PIC32MX4 MultiMedia Board, PICPLC16, PICPLC8 PICPLC4, SmartGSM/GPRS, UNI-DS are trademarks
of Mikroelektronika. All other trademarks mentioned herein are property of their respective companies.

All other product and corporate names appearing in this manual may or may not be registered trademarks

or copyrights of their respective companies, and are only used for identification or explanation and to the
owners’ benefit, with no intent to infringe.

©Mikroelektronika™, 2003-2011, All Rights Reserved.
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