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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
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What is the SmartGLCD 240x128?

The SmartGLCD 240x128 is a compact smart iEsesw . seeco000l;
pepEp2iad

display, with many on-board peripherals. It's
designed to become a control interface of your
device. Main part of the boardis alarge 240x128
pixel graphical LCD with a 4-wire resistive touch
screen. It features RGB backlight, which can
greatly improve user experience, but can also
be used as a signaling feature. The heart of the
board is PIC18F87K22, an 8-bit microcontroller
delivering 12MIPS of processing power. Other
modules like USB UART, piezo buzzer, microSD
slot and connection pads can be found on board
as well. The board is preprogrammed with
UART bootloader. We have also provided a nice

SmartGLCD 240xI28

example which will give you a great out-of-the- AR A2
box experience. y
4 i)
BOOTLOADER
TOUCH SCREEN

RESISTIVE,
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Package Contains

PRODUCT DVD

@ Damage resistant @ SmartGLCD 240x128 @ DVD with documentation
protective box development board and examples
SmartGLCD
240x128
d SmartGLCD
240x128

2
g

[ Mirotiextronika

{MikroElronika @ ° @ '
@ smartGLCD 240x128 @ smartGLCD 240x128 @ UsB cable
user's guide schematic and pinout
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1. Key Features

@ cLop 240x128 display

@® ResET button

@ Power supply pads

@ 1/0pads

@ Pads for mikroProg programmer
@ USB connector
@ Touch panel connector

@@ Pici8r87K22 microcontroler

@ Contrast potentiometer

@ microSD card slot

@ usB UART module ) RE [l SmarteleD 2404P8 _siss vsl r-' 1 p—

@ Buzzer 02 03
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System Specification

v 2233gepBadnd EEga FlpREe ! power supply
el = ﬂ:_| - &) < Via USB cable (5V DC)

Ja

power consumption
~350mA in idle state
(backlight is ON)

board dimensions
140x90cm (5.51x3.24")

weight
~210g (0.46 Ibs)




2. Power supply

The SmartGLCD board can be powered in two different ways: via USB connector (CN1) using MINI-B USB cable provided with the board
(Figure 2-1), or via side headers (CN2 or CN4) using external 5V power supply (Figure 2-2 and Figure 2-3).

Figure 2-1:
connecting USB power supply
through CN1 connector

Figure 2-2:
connecting external 5V power
supply through CN2 connector

Figure 2-3:
connecting external 5V power
supply through CN4 connector

When the board is powered up the GLCD display will be automatically turned on. The USB connection can provide up to 500mA of current

which is more than enough for the operation of all on-board modules and the microcontroller as well.
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Figure 2-4: Power supply schematic



3. PIC18F87K22 microcontroller

16 MIPs g.pj

G
“Manolatr
- Up to 64MmH;

Counter B
ata

Address
Decoder i

Instruction i Data i

The SmartGLCD development tool comes with the PIC18F87K22
microcontroller. This 8-bit microcontroller is rich with on-chip
peripherals and features 128KB of Flash and 4KB of RAM. It can

easily handle demanding graphical applications.

(-
]
(-
e ]
- (-
Key microcontroller features = B =
= ¢ ata/Memory Bus —
- Up to 12 MIPS Operation; 5 ! =
- :
- 8-bit architecture; 0128
IT architecture, : KB) —
~128KB of Flash memory; = S
- 3,862 bytes of RAM; : :
-1024 bytes of EEPROM; = =
-80 pin TQFP; = S
(. ]
]
(]
]

- 24 ch, 12-bit ADC;
- UART, SPI, I°C etc.

-
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4. Programming the microcontrolle

m; it

BEARRAARARAAARILRELN

il

Figure 4-1:
PIC18F87K22
microcontroller

The microcontroller can be programmed in two ways:
@ Using USB UART mikroBootloader

@ Using external mikroProg™ for PIC, dsPIC, PIC32 programmer
Page 11



5. Programming with bootloader

| mikroBootloader software

Microcontroller is preprogrammed with USB UART Bootloader,
which can be used to upload new device firmware. To trans-
fer firmware .HEX file from a PC to MCU you need to use mikro-
Bootloader USB UART application, which can be downloaded from:

% http://www.mikroe.com/smartglcd/

Upon download, unzip it to desired location and start the
mikroBootloader application:

“ |

[> Firmware
f File folder

smartglod 240428 boot

WinRAR ZIN archive

SmartGLCD 240:128 Bootloader
File folder

b |, Software

File folder

- mikroBootioader
4 Do tool for rukrollektron
m tronika
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Before starting mikroBootloader software, connect SmartGLCD
to a PC using a USB cable provided with the package.

F H
] mikroFlektronika Bootloader v2.10.0 L=l
mikroBootloader O
comi | Change E Coon Rx Tx
19200 | Sstngs = @ @ @
wn
2 g —— Connect
-y Setup: Port COM1 .
Chose prowse
HEX lile for HEX
4 Shart Regin
R S — uplnading =
[ ] Show Activity
o files apened

L a

Figure 5-1: mikroBootloader window

When you start mikroBootloader software a window
should appear, as shown in the image above.



Identifying device COM port step 1 - Choosing COM port

r

. mikroBlektronika Bootloader v2.1.0.0 = | L
F T =
2 Desce varsge R mikroBootloader mcs
File Action View Help
a || B Bl N5 Sebwp COM Port:  OOME Change Conn Rx Tx
pat  Doud Rete: J9200 | g8 - =
‘ Mrnitors - : ¥
-z - € nmmenmss | a
b -2 Other devices done Loonedt Sefings
475 Ports (COM & LPT) Fart CoMIg %
‘? Lo bcafyces P § ) Chose Browse 115200 -
Y5 Priner Puil (LPTL) Baud rate

HEX lile for HEX
Data s

- L— ‘ o - swpois 1 7
&% Sound, videc and game controllers l= eactbe pdus uplnading Paly
45 Storage controllers |
. B System devices How caniral | Sefiware >
-§ Universel Serial Dus controllers | i
29 WSD Print Proider - '
b S ppwnnd d

Figure 5-2: Identifying COM port Figure 5-3: Choosing COM port

@ Click the Change Settings button.

@ Open Device Manager window and expand Ports From.tlje drop down list, select appropriate Port (in this
(COM & LPT) section to check which COM port is case itis COM18) and Baud rate (115200).
assigned to SmartGLCD board (in this case it is COM18). @ Click OK.
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step 2 - Establishing Connection

Figure 5-4: Connecting with mikroBootloader

@ Press the Reset button on SmartGLCD board and click
Connect within 5s, otherwise the existing microcontroller
program will run. If connected, the button’s caption will be
changed to Disconnect.

r d
. mikroElektronika Bootloader v2.1.0.0 [
mikroBootioader - PICE v

T e w
Selup COM Port:  COM18 Change I z Conn  Rx  Tx
port  saud Rate: 115200 l Seltings s @ @ @
w
Connect tory Window
to MCU Connect .—mL e ke =
Setup: Port COM18.
Choose Browse
HEX filc for HEX
Start Begin
bootloader uploading l
[ ] | Show Activity
: Na files opened.
L e
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step 3 - Browsing for .HEX file

F d
w4 MikroElektronika Bootloader v2.1.0.0 i =L W
mikroBootloader - CE

w

Selup COM Port:  COM18 Change = Conn  Rx  Tx

port  Baud Rate: 115200 Seltings 5 @ @ @
v

Connect I o |

to MCU | Disconnect : =

Choose Browse s

HEX filc for HEX

Start Begin

bootloader uploading u

4. [ ] Show Activity
: Na files opened.
“ -

Figure 5-5: Browse for HEX

@ Click the Browse for HEX button and from a
pop-up window (Figure 5-6) choose a .HEX file to be
uploaded in MCU memory.



step 4 - Selecting .hex file

==
= [ 4 || search Praect 2|
E=IE I ]

Size

[ open
ao.l L v Computer » Local Disk (C:) ¢ Project

Qrganize =

W Favorites
B Desitop
8 Downloads
% Recent Places

New folder

Narne Date modified Type

| L SmartGLCD.he: @ HEX File

2832013 16:20

4 Libraries
| Documents
o Music
! Pictures
B videos

o Homegroup

1 Computer
& Local Disk (C)
ca Local Disk @)~ 4 ]

File pame: SmanGLCDUhex

= | HEX files =
®oren T [ Conce ]

02

Figure 5-6: Locating and selecting .hex file

@ Select .HEX file from the Open dialog window.
@ Click the Open button.
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step 5 - Uploading .hex file

r
-'J mikroElektronika Bootloader v2.1.0.0 L ey
mikroBootloader - PICIE v

-

Selup COM Port:  COM18 Change 2 Conn  Rx  Tx

port  EBaud Hate: 115200 Sellings s @ @ 9
v

Connect 3 History Window

Disconnect
to MCU Setup: Port COM1. %
Setup: Port COM18.
e e Wailing MCU respunse. ..

Choose 1 Browse Connected.

HEX file for HEX Opened: C:'ProjectsmartiLCD. hex

Start Begin

bootloader uploading 3

Show Activity
: C2\Project|\SmartGl CD.hex

Figure 5-7: Begin uploading

@ In order to upload .HEX file click the Begin
uploading button.



step 6 - Progress bar

F d
-J mikroElektronika Bootloader v2.1.0.0 =] [
mikroBootloader ... e -
Selup COM Port:  COM18 Change '—é Conn  Rx  Tx
port  Baud Hate: 115200 Sellifigs s @ @
v
Connect m History Window
to MCU L . Setup: Port COM1. i
Setup: Port COM18.
h = Wailing MCU response...
bt bl LE Connected.
HEX file | iilialze Opened: C:\Project\SmartLUD. hex
Uploading...
Start SEQ
bootloader l uploading ] .
< par (ANNANNRNNRNNANG ] | Show Activity
: C2\Project\SmartGlLCD. hex
LS

Figure 5-8: Progress bar

@ Progress bar enables you to monitor .HEX file
uploading.

Page 16

step 7 - Finishing upload

f 1
w4 mikroElektronika Bootloader v2.1.0.0 =1 2

mlkrnnnn“nader Select MCU

Selup rSuoces; -
port e
Reset MCLL.
Conneg
ta HCRy Uploading program has finished. 01
Choosé
HEX 'R I;\:f;l Show details
Start i
bootloader uploading ~

s bar

RNRRRRNRRNRNRNRRNRNRRNRNRNRRNRRR]) |show Actvity

: C:\Project\SmartGlL CD.hex

Figure 5-9: Restarting MCU

Click OK button after the uploading process has been
finished.

@ Press Reset button on SmartGLCD board and wait for 5
seconds. Your program will run automatically.



Tips and Tricks: Speed-up UART data transfer

[l Device Manmger Lo S 3" [use serin Port (COM18) Properties S [‘asvenced Settings for cOMIS
i i General | Port Settings | Dviver | Deteds
File Action View Help | COM Port Number: coM1a &
BIE M| e 2%
ot bl bl Botl il p L ] — s
B Mice and other pointing devices - Sehect lower selings lo correct perf s al low beud rat
e nonitors L Select hugher settngs for faster performance.
4P Ntk s b -
>[5 Other devices Receive: (Byles):
477 Ports (COM & LPT) EL L Tranemit (Bytes): Prev—
- ¥ Communicatinas Port {COMI) . Bowcorvot: [lens ¥ @
Y Printer Port (LPT1) EM Optiane Mizcelar
G | 4l - Select lower settings to comect respanse problems SeislEr
! Update Driver Software... = J senalpr
5 Disable Latency Timer (msac): 1 o~ Canced 1
: EventO
5 Uninstall Timeouts SebRTS
.M 5 Disable |
®u Scan for hard: ‘changes Minirum Read Teneaut {meac):
- \11 P |' Mrimwan Wrile Tamerul msec):

If .HEX file transfer from your PC to

MCU is too slow, it's possible to speed
up data transfer by setting latency
time of COM port to 1 ms. This is done
in Device Manager:

@ Right click on the USB Serial Port (COM18) item and then select Properties.
@ Select Port Settings tab.

@® Click the Advanced... button.

@ Set Latency Timer to 1 and click OK.
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6. Programming with mikroProg™ programmer

The microcontroller can be programmed with the external mikroProg™ programmer which can be connected to the board via CN3
connector. Before establishing this connection it is necessary to solder 1x5 male header to CN3 connection pads. This can be done in

both ways: on the bottom, or the top side, as shown in Figures 6-1 and 6-2.

Figure 6-1:
The mikroProg can be attached on the back
side of the board. Just solder 1x5 header to

back side pads (CN3) before connecting it.

Figure 6-2:

The mikroProg can be also attached on the
front side of the board. In this case, solder
1x5 header to front side pads (CN3).

m If bootloader program is accidently erased you can upload it again through mikroProg programmer.

Program Bootloader18F87K22.hex can be found under Firmware folder (page 12).
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Figure 6-3: mikroProg™ connection schematic

Make sure to use only the front row of mikroProg’s IDC10 connector (side with a knob and
incision) when connecting it to 1x5 header on your SmartGLCD board.
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7. mikroProg Suite™ for PIC® Software

©O

The mikroProg™ programmer requires
special programming software called
mikroProg Suite™ for PIC®. It can be
used for programming all Microchip® mi-
crocontroller families, including PIC10°,
PIC12°® PIC16° PIC18° dsPIC30/33°,
PIC24® and PIC32°. The software has
intuitive interface and SingleClick™
programming technology. Just down-
load the latest version of mikroProg
Suite™ and your programmer is ready
to program new devices. mikroProg
Suite™ is updated regularly, at least
four times a year, so your programmer
will be more and more powerful with
each new release.

Confiprabon Bits
s A\ i erabied i hardidr®
Watchdop Timee
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comes
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-
-
-
-

s e

ISP V3 7461t Addr Mask AR
FICLR Ensble it -
Stack Overflow Reset - -
Boot Block Sige : -
Tn-Circuit Debugger [oasies Fs
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—= LAREY. 20 A Al Al al
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Procram Hemery Sce: 120 KR
oz D

B DBevice Statys;
D4TA Somr 104 B, # S Idle

Address: Wy
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Figure 7-1: Main window of mikroProg Suite™ for PIC° programming software
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Software Installation Wizard

i mrebreg Sute ke P 239 et [ i mrefreg Sute ke P 239 et = 9 mikroPresg Suit for PIE 4229 Sehup T i
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m—a‘:p:*ﬂmn_u Priess Fage Down i 36 e rest of ihe spreement. @ Instal For Al Usersressemendes)
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T BT RS ATTOUL NG 1D 1EDO0E YN
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W N e %ﬁmmm&n\ o,
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@ Choose destination folder

@ Installation in progress

Page 21

@ Finish installation



8. microSD Card Slot a

N0

Figure 8-1:
microSD card slot

There is a built-in microSD card slot provided on-board. It enables the
expansion of available memory space using microSD cards. Communication
between the microcontroller and the card is done through Serial Peripheral Interface (SPI).
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Figure 8-2: microSD Card Slot module connection schematic
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9. Touch Screen

a &g: The development system features a
“EBlee ileEes

Graphical LCD in 240x128 pixel
resolution. Display is covered with a
4-wire resistive touch panel. Together
they form a functional unit called a touch
screen, Figure 9-1. It enables data to be
entered and displayed at the same time.

t:g SmartGLCD 240xi28

by MikroElektronika

Figure 9-1:
Touch Screen
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Figure 9-2: Touch Screen connection schematic
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