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Smart GPU 2:

SMART GPU 2 3.5” TOUCH

Datasheet

Intelligent Embedded Graphics, Audio and Touchscreen Processor.
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The Smart GPU 2 is a powerful easy to
use, intellectual property, embedded graphics,
audio and touchscreen processor in a state-of-
the-art ARM Cortex-M3 chip; this is mounted
on a board with a touchscreen color LCD. It's
aimed to help developers to create advanced
Graphical User Interfaces (GUIs) in a very
easy way. It features high end FAT format data
management functions (Data Logger) to create
even more advanced applications in just
minutes, not days. The Smart GPU 2
processor doesn’t need any configuration or
programming on itself, it's a slave device that
only receives orders, reducing and facilitating

XZM Tl g, Ermci G i Processar T dramatically the code size, complexity and
i - processing load in the master host processor.

o e
S Vizic Technologies 2013 Copyright b

The Smart GPU 2 offers a simple yet effective serial interface UART to any
host micro-controller/microprocessor that can communicate via a serial port(8051,
PIC, ATMEL, FREESCALE, STMICRO, ARM, CORTEX, ARDUINO, raspberry PI,
FPGA MBED, etc. even PCs(RS232)). All graphics, audio and touchscreen related
functions are sent using simple commands via the serial interface.

The main goal of the Smart GPU 2 processor it's to bring a very easy way to
add colour, audio and touch interfacing to any application or project without the need
of having experience in handling LCDs and graphics algorithms. The Smart GPU 2
its a low power/very high performance processor, it integrates the
FAT/FAT12/FAT16 or FAT32 universal PCs file System for data storage (read/write),
supporting up to 32 GB of storage with a microSD/HC card, NO special format is
required.

SmartGPU2 chip is also sold as “bare chip” for high end applications
and can be adapted to drive any LCD with parallel 8080 interface.

e
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The next image clearly explains the roles played by the user host main
processor and the Smart GPU 2 processor:

Devices Communication:

User host processor

-8051
-PIC
-ATMEL
-FREESCALE #
-STMICRC
-FPGA
-XXDVINC
-ARM

-BASIC STAMP

-Raspberry Pi
Main Host Processor: SMART GPU 2 Processor:
-Main application processing -Colour processing.
-Serial commands processing -Geometry processing.
-I/0 processing -Images processing.

-Video processing.
VS -Audio processing.
-Micro SD card FAT processing.
-Text processing.
-Touchscreen processing.

-Memory management.
-And more...

Instead of loading all the Geometry, Images, audio, video, SD FAT memory
access, etc. processing to the main host processor, the Smart GPU 2 does the
entire job and stuff in parallel with the user microcontroller/microprocessor by
receiving simple orders or commands.

e
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SMART GPU 2 3.5 TOUCH
Board Features:

e 3.5 480x320 pixels resistive touchscreen LCD, capable of
displaying 262,144 colours.

e Easy 5 pin interface to any host device: VCC, TX, RX, GND,
RESET.

e On-board uSD/uSDHC card adaptor, FAT(windows PC)
Support up to 32GB for storing images and text, Data
Logger functions (read-write) and LFN(long File Names).

e BMP and JPG images support.

e Video and Audio(CD quality) capabile.

e Integrated 2 channel DACs outputs can play stereo audio.

e Integrated Touch screen driver, 12 bit accuracy touch.

e 5 general purpose Icons on touchscreen panel.

e Integrated RTC - Real Time Clock with battery back-up.

e PWM controlled display brightness.

e Sleep mode.

e UART/USART Baud Rate speeds from 9600bps up to
2000000bps, 8 bits, no parity, 1 stop bit.

e 5V and 3V3 I/O compatible, 3V3 power supply.

Vizic Technologies ©2016 6



Smart GPU 2 Board — EXPLAINED
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SMART GPU 2 3.5” TOUCH Datasheet

1.-Host Interface

The Smart GPU 2 is a slave peripheral device and it provides a bidirectional
serial interface to a host controller via its USART(Universal Serial Asynchronous
Receiver - Transmitter).

Any microcontroller or processor (AVR, PIC, BASICstamp, XXDUINO, raspberry
Pl, 8051, MBED, FPGA, ARM, STmicro, etc) or PC(by serial interface RS232) as host,
can communicate to the device over this serial interface from 9600bps up to
4000000bps.

The Smart GPU 2 doesn't need to be configured in any way; it's a plug-and-play
device, could be used by students, up to industrial and professional applications, its
compatible with any device and existing development board with a USART/UART.

The serial protocol is universal and very easy to implement.
Serial Data Format: 8 Bits, No Parity, 1 Stop Bit.
BaudRate: 9600 bps (default; could be changed).

Serial data is true and not inverted.

1.1 Command Protocol : Flow Control

The Smart GPU 2 Intelligent Graphics Processor Unit is a slave device and all
communication and events must be initiated first by the host. Commands consist of a
sequence of data bytes beginning with the command/function byte.

When a command is sent from host to the device, this process the command and
when the operation is completed, it will always return a response*. The device will send
back a single acknowledge byte called the ACK (4Fhex, ‘O’ ascii), in the case of
success, or NAK (46hex, ‘F’ ascii), in the case of failure or not recognized command.

* Commands having specific responses may send back varying numbers of bytes, depending upon the command and
response. It will take the device a certain amount of time to respond, depending on the command type and the
operation that has to be performed.

e
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SMART GPU 2 3.5 TOUCH

1.2 Serial Set-up

The Smart GPU 2 is configured to be always initialized at a standard baud rate
of 9600 bps. So the first command that the host sends to the Smart GPU 2 must be at
that speed.

Always after any power-up or reset, the Smart GPU 2 must be initialized by
sending the uppercase ascii character ‘U’ (55hex) at 9600bps. This will initialize all the
processor, and when done it will respond with an ACK byte (4Fhex, ‘O’ascii).

If the Smart GPU 2 respond with a NAK(46hex, ‘F’ascii), Host must try to send
the uppercase ascii character ‘U’ (65hex) again until a valid ACK is received, meaning
this that Smart GPU 2 is ready and running.

Once the chip is initialized, user can change the baud rate speed to a total of 8
different speeds up to 2Mbps.

Remember:

The SMART GPU 2 always initializes the micro SD card after a valid ‘U’ character is received. If a micro SD card is
detected the ACK ‘O’ will be response almost immediately, however if no micro SD card is detected, the ACK ‘O’
could be delayed while the SMART GPU 2 retries to initialize a micro SD card, however if no micro SD card is
detected after several tries, the SMART GPU 2 will send the ACK ‘O’ and the processor will function normally without
the SD card functions.

1.3 Power-up and Reset

When the Smart GPU 2 device comes out of a power up or external reset, a
200ms delay before sending any command must be met, do not attempt to
communicate with the module before this period.

If no valid uppercase ascii character ‘U’ (55hex) is sent before 3 seconds, the
Smart GPU 2 logo will automatically show up, host still can send the uppercase ascii
character ‘U’ (55hex) to initialize the processor even if the logo has already appeared.

Remember:
The host transmits the upper case character (‘U’, 55hex) as the first command so the device to start communication.

e
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SMART GPU 2 3.5” TOUCH Datasheet

1.4 Splash Screen on Power Up

The Smart GPU 2 will wait up to 3 seconds with its screen in black, for the host to
transmit the Initial command (‘U’, 55hex). If the host has not transmitted this initial
command the module will display its splash screen. If the host has transmitted only the
initial command and has received a valid ACK, the screen will remain in black. This wait
period of the splash screen to appear, is to allow the user initialize the Smart GPU 2
before the welcome screen appears when it is undesired.

1.5 Understanding the Computer's graphic coordinate

As well as a computer monitor’s coordinate system, the Smart GPU 2 uses the
same universal coordinate system, on computer’s there’s only one positive coordinate
quadrant, and there’s no negative numbers or points. This quadrant is represented as
follows:

The upper left corner is 0,0 if we go right the X values increases, as we go down
the Y values increase.

00 =— ==+ X0

- This image shows a LANDSCAPE orientation of
the screen, the wupper left corner is 0,0
(zero,zero). The maximum values of the SMART
GPU 2 in LANDSCAPE mode are X:479,Y:319.

+

oY XY

0,0 — == 4 X0

This image shows a PORTRAIT orientation of
the screen, the upper left corner is 0,0
(zero,zero). The maximum values of the SMART
GPU 2 in PORTRAIT mode are X:319,Y:479.

Vizic Technologies ©2016 10



SMART GPU 2 3.5” TOUCH
1.6 Board Pin configuration
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SMART GPU 2 3.5” TOUCH

_Pin_ Symbol /O Descripton

1 AL(DAC) Out Audio Left Channel Output analog
pin, always use a >=100uF
capacitor to decouple output.

2 AR(DAC) Out Audio Right Channel Output analog
pin, always use a >=100uF
capacitor to decouple output.

3 Transmitter Out Out Asynchronous serial transmit output

5V /3.3V pin, for 5V and 3.3V logic.

4 Receiver In In Asynchronous serial receiver input

5V /3.3V pin for 5V and 3.3V logic.

5 VCC 3.3V In Main voltage supply, 2.8v-3.3v.

6 Ground In Supply Ground.

7 Reset In Master reset signal, Internally

pulled up to 3.3V via a 40K resistor.
An active low pulse greater than
100ns will reset the module. 5V
tolerant input.

Vizic Technologies ©2016
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1.7 TYPICAL HOST CONNECTION: for 3.3V Systems

*The SmartGPU2 must always be powered with 3.3V (TX, RX, and Reset pins are 5V tolerant).

Typical connection for 3.3V systems: VIZIC Techno|cs f=s 21~
.
User host processor 3.3v lzie |
.vizictechrologies ot I
3.3v S; *FR  y1cRo 85 CARD
51 H TR OUT. W,
oic : N s <€ Ehnen
-ATMEL
-FREESCALE
-STMICRC
-FPGA
-XXDPVINC
-ARM

-BASIC STAMP GND =—

-Raspberry Pi Sl”lar“t GPJ

CD 328X240
6ND — -
- o
Inkel | igefit. Enceddd Graphics Processor Lnit
YRX IN
¢TX OUT Wi ZIctechnalagles.cam @

| pr——————————

The TX and RX lines of the host processor can be connected to any R alecleg es 2012 Cooue 2ht

of the 2 pair of lines TX,RX of the SmartGPU 2 board as they're
bridged/Internally connected inside the board.

1.8 TYPICAL HOST CONNECTION: for 5V Systems

*The SmartGPU2 must always be powered with 3.3V (TX, RX, and Reset pins are 5V tolerant).

Typical connection for 5V systems: VIZIC Techno|cs f=s 21~

= ’O
User host processor 3.3vyY SZ' ZlL

saa.vizictechrologies.con B
MICHO

5V

-8051

-PIC

-ATMEL
-FREESCALE
-STMICRC
-FPGA
-XXDVINC
-ARM

-BASIC STAMP

-Raspberry Pi

6ND —

Smart GPU

CD 32@Xx240
6ND — TEEN

X i
Inkel | igefit. Enceddd Graphics Processor Lnit

YRX IN

¢TX OUT Wi ZIctechnalagles.cam @

| pr——————————

The TX and RX lines of the host processor can be connected to any R alecleg es 2012 Cooue 2ht

of the 2 pair of lines TX,RX of the SmartGPU 2 board as they're
bridged/Internally connected inside the board.

Vizic Technologies ©2016 13



SMART GPU 2 3.5 TOUCH

1.9 Typical Audio headphones/speakers connections:

The Smart GPU 2 supports stereo audio output, the pins labeled AL(Audio Left
Channel) and AR(Audio Right Channel) are the audio DACs outputs. The processor can
manage any Audio file, so files with .wav extension will be easily opened and played.

The following circuit connections are recommended to achieve a good CLEAN
headphones or speaker’s connection, no LPF or HPF Filter is applied to outputs.

Recommended Audio Connections:

Stereo Speakers

*Audio Boost is recommended Vizic Technolog

- .vizictechnologies.com

+

R

L
me

. >)RX IN
‘ 3V3

m
| GND

RST

TR —

OR

Stereo Headphones

*Audio Boost is NOT recommended

omar T /L e
‘LCD 488X3283¢

3.95" Touchscreen

®
XZ' Z1L Intel ligent Erbedded Graphics Processor Unit

www.vizictechnologies.com
st@

Vizic Technologies 2013 Copuright Q
*Never connect more than one load per channel, as the processor DACs can be damaged.

The SMART GPU 2 can play any RIFF-WAVE format sound files known as
Microsoft wave file in LPCM: 8/16 bits, Mono or Stereo sound, and up to 48KHz
sampling rate (CD Quality). Any other format of sound files (mp3,acc,wma,etc)
must be converted to the .wav format.

A complete tutorial on how to load Audio Files to the SD card is explained
on this PDF file at the SD card file management section.

e
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SMART GPU 2 3.5” TOUCH Datasheet

1.10 Typical RTC Real Time Clock connections:

The Smart GPU 2 processor has an embedded RTC Real Time Clock to support
full Time-Date calendar functions, also Data Logger applications that require a precise
timestamp.

The real-time clock is an independent timer that counts every second and keeps
information about Date(day, month, year) and Time(hours, minutes, seconds). The next
RTC Timer Functions enable full possibilities with the Smart GPU 2. User can create full
real time Graphic User Interfaces and Data-logger applications with clock-calendar
functions with the accuracy that only a RTC provides.

The RTC is internal and ready to run, an external crystal has been soldered to the
OSC32 external pads to enable full RTC support. To avoid the RTC lose time and date
data each time main VCC power is removed or shut down from the chip, a Standard 3V
coin backup battery or similar can be connected between the pads noted as VBat and
GND pin on the board, this way the RTC will continuously running conserving Time and
Date data even the Smart GPU 2 chip is power off.

The following circuit connections are recommended to achieve a good RTC
Crystal and Back-Up Battery connection.

Recommended RTC - Real Time Clock Connections:

Vizic Technologf=s 27213

i
® i
CRYSTAL [ y4 Ui -
2.
32.768 Khz . vizictechnologies.co " (A8 R8pAD D If
_lDl_ w /AL Belele M%CRO 5D CARD
AR

Solder directly to pads " {(TX OUT [
N
w OBRX IN™ o

3V Coin Battery Cell
or similar 3V Battery

et  CMort GPU 2
I LCD 3P@X240

™~ -

Intel | i%t Erbeddea Graphics Processor Unit

>BRX IN
(TX OUT wwW.Vizictechnologies.com <

Vizic Technologies 2013 Copyright
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SMART GPU 2 3.5” TOUCH Datasheet

2. SMART GPU 2 Command Set - Software
Specification

Interface

As mentioned before the command interface between the Smart GPU 2 and the
host processor is via the serial interface USART/UART.

A list of very easy to learn commands provide complete access to all the
available functions. Commands and responses can be a single byte or a byte package.
All commands always return a response, either a single ACK, or data followed by an
ACK.

Remember all commands start with a uppercase letter (ascii).

Devices Communication:

Sterco

User host processor o L) e &
N 3 W

-8051 = FEE, ||~ !
=FiC r U YO | vy
-ATMEL R T N
-FREESCALE  * z E |
-STMICRO o
-FPGA E s
-XXDVINO E

_ARM
—BASIC STAMP
-Raspberry Pi

o ®
\ /
¥V 1 Z1 2 Intel ligent Embedded Graphics Processor Lnit

W v 2icteCHTO D518 C0n
o )

V zic lechnolcaies £@13 Copuright C
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SMART GPU 2 3.5” TOUCH

2.1 Command summary

For detailed information, be sure to check the SmartGPU 2 COMMAND SET Sheet.

General Commands:

* Initialize SMART GPU — 55hex ‘U’
Master Commands:

 Erase Screen — 45hex ‘E’
 Set Erase Background Colour —43hex ‘C’
* Display Orientation — 4Fhex ‘O’
* Display Brightness — 42hex ‘B’
* BaudRate Change —58hex ‘X’
* Sleep — 5Ahex ‘2’
* Calibrate Touch — 54hex ‘T’
» Software Reset — 52hex ‘R’
Geometry Commands:

* Put Pixel — 50hex ‘P’

* Draw Line —4Chex ‘L

* Draw Rectangle — 52hex ‘R’

* Draw Round Rectangle —4Fhex ‘O’
» Draw Gradient Rectangle — 47hex ‘G’

* Draw Arc —41hex ‘A’
* Draw Circle —43hex ‘C’
* Draw Ellipse — 45hex ‘E’
* Draw Triangle — 54hex ‘T’
String/Text Commands:

* Put Letter —4Chex ‘L’

* Print Number — 4Ehex ‘N’

* Display String — 53hex ‘S’

* Display String SD — 46hex ‘F’

» Strings Configuration —43hex ‘C’

Image Commands:

* Draw Image/lcon — 49hex ‘I’

* Image BMP SD - 42hex ‘B’
*Image JPG SD - 4Ahex ‘J’
* Memory Read - 4Dhex ‘M’
» Screenshot BMP — 53hex ‘S’

Vizic Technologies ©2016 17



Video Commands:

* Allocate Video SD —41hex ‘A’
* Play Video SD — 50hex ‘P’
* Set Frame Video SD - 46hex ‘F’
* De-allocate Video SD — 44hex ‘D’

Audio Commands:
* Initialize/De-initialize DACs/Audio — 49hex ‘I’

* Play WAV File — 50hex ‘P’
» Pause WAV File — 57hex ‘W’
* Advance WAV File —41hex ‘A’
» Stop WAV File — 53hex ‘S’
» Set Volume WAV — 56hex V’
* Get Playing State —47hex ‘G’
* Audio Boost —42hex ‘B’

Touch Commands:
* Get Touchscreen — 53hex ‘S’
* Get Touch icons —49hex ‘I’

FAT Data Management/ Data Logger:

* List Dirs and Files —4Chex ‘L’
» Get name ltem# —47hex ‘G’
* Get Dir Path —48hex ‘H’
* New Dir/File —4Ehex ‘N’
* Open Dir —44hex ‘D’
* Open File —4Fhex ‘O’
* Read File —-52hex ‘R’
» Write File —57hex ‘W’
» Set/Get Pointer —50hex ‘P’
» Sync File —53hex ‘S’
 Test Error-EOF —51hex ‘Q’
* Close File —43hex ‘C’
* Truncate File —56hex ‘V’
» Erase Dir/File —45hex ‘E’
* Dir/File Rename/move —4Dhex ‘MW’

» Set/Get Time and Date Dir/File —54hex ‘T’
» Get Dir/File Info —49hex ‘I
» Get Free and Total Space —46hex ‘F’

RTC Real Time Clock Commands:
* RTC Setup —53hex ‘S’
* RTC Set/Get Time and Date — 50hex ‘P’

Vizic Technologies ©2016
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SMART GPU 2 3.5” TOUCH

EEPROM-FLASH Commands:

* Read from EEPROM Buffer — 52hex ‘R’
» Write to EEPROM Buffer — 57hex ‘W’
* Fill Buffer with EEPROM Page# — 46hex ‘F’

» Save Buffer to EEPROM Page# — 53hex ‘S’
* Erase EEPROM Page# — 45hex ‘E’
« Compare Buffer to EEPROM Page# - 43hex ‘C’

* Init/Clear EEPROM Buffer — 49hex ‘I

Objects Commands:

* Object Button —42hex ‘B’

* Object Checkbox —43hex ‘C’

* Object Switch — 54hex ‘T’

* Object Progress Bar — 50hex ‘P’

* Object Scroll Bar — 53hex ‘S’

* Object Slider —4Chex ‘L’

* Object Window — 57hex ‘W’

Vizic Technologies ©2016 19



SMART GPU 2 3.5” TOUCH
3 Micro SD File/Folder organization

The Smart GPU 2 is capable of managing nested folders, so a complete files and
folder organization could be achieved inside the micro SD card. Also the Smart GPU 2
could directly access nested folders for example: “0:/rock/punk/oldies/song.wav’.

The next image gives some examples of files/folders organization/nesting that
can be achieved and accessed with the Smart GPU 2 processor:

No nesting files Simple Nesting
e MICROSD (D) |4 Blanket Of Fear = MICROSD (D:) Rock E |#| Serve the servants
|#| She Loves Me Not | about a girl

J| Hearts burst into fire .
B Pop E |#| Fergie - clumsy
& | Forever

R |4 Jadded love

4| Sing for Absolution

|4 Stockholm Syndrome |#| Hearts burst into fire

|4| Time is Running Out | ] Forever
4| Dreamin
i~
Medium Nesting Big Nesting
e MICROSD (D) == | Rock Punk E 4] closer @ MICROSD (D) p== . Rock p== [, Punk NewAlbum E 9] closer
|
|4 so what & so what
|&| Hearts burst into fire OldAlbum E |9 Lovely
2| Forever |4 Our Time
il Hop | d| Fergie:=:clumsy |#| Hearts burst into fire
J | Jadded love [3) Forever
[= | Stockholm Syndrome L )l Heaw Rock E [#]Nine In The Aftemoon
= || Time is Running Out [4] Rockin
= |J| Dreamin
= |J| Hearts burst into fire

— )| Forever

— Pop E |# Fergie - clumsy
|9 Jadded love

[= |4 Stockholm Syndrome

=4 Time is Running Out

= J' Dreamin

For a detailed information about how to access nest folders please refer to the
“SmartGPU2LCD320x240 - Command Set.pdf” file.

Vizic Technologies ©2016 20



SMART GPU 2 3.5” TOUCH

4 Micro SD card file management

The Smart GPU 2 is capable of managing files directly in FAT/FAT12/FAT16 or
FAT32 file systems without any special program/interface or micro SD rare formats.

A maximum of 32GBs micro SD memory card is supported, allowing storing
thousands of full screen images, videos, audio files/songs, and thousands of text files.

The files are fully compatible format with any PC. This section explains how to

load and create images (.bmp/.jpg), audio files (.wav) and text (.txt) files to be read with
the Smart GPU 2 processor.

4.1 Storing Images on the micro SD card

Any image could be prepared to be stored and loaded by the Smart GPU 2, the
only requirement is the .bmp extension and desired size.

Any image processing software could convert or “Save As” images as .bmp or

Jpg. To keep it simple, in this section the universal and easiest to use: Microsoft Paint
software is used.

1.- Open the Paint software.

""" 7oAl |l N/ OOOL&A = EI HEEENE EEENE
Bie O wom 7 NG = [ s
EEEEEEEEE y 2 Brushes " — ize Color | Color Edit
A O < Yz 1| 2

+ = 100 679 x 491px 100% (=) B}
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2.- Go to File->Open, and select the desired image, or draw your own creation.

=)
0 : 1 7 SA | ~NOODAA = -]‘ |HINEEE EEEN g
L * (] Resize ANOCOOD Q% - — n ]
Paste Select . g 2 Brushes rdr 9 i sze || Color | Color — Edt
=" “ARotate~ il o O+ Rax0OO0= 5 3 2 o
+ 13 10 512 x 384px Size: 606.3KB 100% (= ) *

3.-Press on the resize button on the main bar

Image
3.1- Anew window will pop-up:

| Resize and Shew* u

Resize

By: @ Percentage ) Pixels
+—

l:l Horizontal: 100

DI Vertical 100

Maintain aspect ratio

Skew (Degrees)
+—r

_,_/7’ Horizontal: 0
QI Wertical: 0

[ ok || Cconcel
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3.2- We only care on the resize section of this new window, now select
PIXELS, and then write the size of the image, in this case we create
a full screen image (landscape) on the SMART GPU 2, that is 480x320

pixels. (Any size under 480x320 could also be chosen if we desire a non-full screen
image. In portrait mode we chose 320x480 for a full screen image).

r - 1
Resize and Skew - ﬁ

Resize

By: () Percentage @ Pixels

+—

l:l Horizonta

|:|I Vertical

Maintain aspect ratic

320

3.3- Press OK button and the image it’s now resized.

. cat | 5= Crog - '1' NV OooOo outine - | == .‘E EEEEE EeEEN ]
i I { 7/A WWOOO&A S | | B
Paste S feRees g 2 1Bfu'snas D OOOD A |-| L size || Color ‘ Colo; I L EanJ
2 ShRotate~ || F X KQUPFES D & 2e OO0 > - 1] 2 | | colors

Clipboard Image Tools Shapes

“ s 1 100 320 x 240px Size: 606.3KE 100% (=) i ®
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4.- Now go again to File->Save As->BMP or JPG picture, and click.

Y s ] | D EEEEN EEEE g
) - - L —
e e ¥ SN . ENEE EEES .
Save 3 photo or drawing with high quality 3 =
[ ooen oot compatt o en e * OO0 e
Col
JPEG picture: —
Q Save B Save a photo with good quality and use it
on your computer, in e-mail, or on the web.
BMP picture
Save as » ﬁ Cuid
Save any kind of picture with high quality
and use it an your computer,
) Eint r | o GIF picture
=~ V%] Save a simple drawing with lower quality
and use it in e-mail ar on the web.
g omseanne B Other formats
E Open the Save As dialog box to select from
(= sendin e.msi all possible file types
r_J Set as desktop background ¥
J Properties
ie] About Paint
I
ES 1] 10 320 = 240px Size: 606.3KB. 100% (=) n; @)

5.- A new window pop-up, select any path of the micro SD, give it a nhame to the
image in the File Name field, and click SAVE. (Remember that the file name must be up to
250 CHARACTERS, special characters may not work, it’s recommended to use only alphanumeric
characters).

@ | I % ¢ = | Tulips- Paint - . . - . Aol - p— (== =

Home View @

D & :I t{ Crop arry \NODDEA [/ Outline - | —

= O Resize -
Pa‘ste SeI‘ect ~\ Rotate - 4 () Save As
Clipboard P | @@ — » Computer » SDCARD (D) = arch SDCARD

New folder

Qrganize »

& Music o Name Date modified Type

[&] Pictures
B8 videos No items match your search.

18 Computer
£, Local Disk (C3)
e SDCARD (D)

€ Network
8 ECL-VAIO
7% TORO-PC

File name:  Tulips| -

Save as type: | 24-bit Bitmap (*.bmp; .dib)

“ Hide Folders

3 = 103 320 % 240px Size: 606.3KB 100% (=) 3} (O]

e
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6.- Finally check the contents on the microSD card. Safely remove the micro SD
card, then insert it on the SMART GPU and call the image!

| » Computer » SDCARD (D) | 43 )| Search SDCARD (D) o

Organize v [l Preview =  Print  Bum  Newfolder o M @

d: 5/12/2011 1:17 AM

& Computer
& Local Disk (C:

)

€ Network

Size: 25 KB

Date crested: 8/26/2011 433 PM
wzopm | |
8726/2011

EN e @)

7.- Follow always the same procedure to load images onto the microSD card!
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4.2 Storing Songs/Audio files on the micro SD card

Datasheet

Any Song/Audio file could be stored and played by the Smart GPU 2 processor,
the only requirement is the .wav extension and WAVE format.

From a music CD, just extract the files/songs in .wav format and place them into
the microSD card to be played (see SmartGPU2-Audio Player-CD Tutorial.pdf).

For PC stored files with any other extension than .wav, use any Audio processing
software to convert .mp3, .wma, .atrac, .mp4, etc. to .wav supported format. To keep it
simple, in this section it's explained how to convert any file to .wav using the popular
apple’s iTunes software.

1.- Open the iTunes software.

File Edit View Controls Store Advanced Help iTunes o | (5], |
() b )(r>) o+ — 4 .‘ Q-5
e A4
LIBRARY v Name Time Artist 4 Genre Rating Plays Barra lateral de iTunes
Co i Musc Jai Ho! (You Are My... 1V JaiHol 342 AR.Rahman &The P.. Pop
5 Movies Almost Here 10V Almost Here 307 The Academyls... Alternative 1
[ v Shows The AcademyIs... 10 ¥ Almast Here 307 The Academy Is... Alternative 1
i Podeasts Fast Times At Barrin... 1 ¥ About A Girl 338 The Academyls... Rock 1
L Radio Silent Hill 3 ~ Limite... 1 ¥ You're Not Here 346 Akira Yamaoka Game Music
STORE Silent Hill 4 21 v Room of Angel T:11 Akira Yamaoka Other
(] unes Store ““fineZtblackvibeZ.. 2 ¥ OverTheEdge 421 Akon Souland R..
52 Ping Freedom 1 ¥ Beautiful 358 Akon Other L)
e Konvicted 12 ¥ DontMatter 52 Akon Soul AndR... P I n g
Iﬂ Home Sharing Unknown Album 1 ¥ IWanna love You Clean 418 Akon feat Snoop
Unknown Album V. Hey Guera 347 Alejandra Guzman
GEh‘ﬂUS i A Corazon Abierto v Que Voy A Hacer Con Mi Amar 409 Algjandro Fernandez  Latin
LT Aleks Syntek 1 ¥ Intocable 338 Aleks Syntek Unclassifiable Una red social dedicada
PLAYLISTS Leccion De Vuelo 5 ¥ Hasta el fin del mundo 358 Aleks Syntek Latin alamusica.
(59 Munes DJ Hot Party Winter 20... 1 ¥ Destination Calabria 302 Alex Gaudino <Unknown> Uneteala
‘9’ o Hot Party Winter 20.. & v ILove Rockn’ Roll 3:25 Alex Gaudino & Jaso.. Dance conversacion.
@ Tz Guitar Hero Il v Schools Out For Summer 335 Alice Cooper Other
4 DO Facelift 1L ¥ ManinThe Box (1990) 447 Alice In Chains Rock
o MU IR Alicein Chains 11 ¥ ManinThe Box [1990) 447 Alice In Chains Rock
‘9' Recently Added Unknown Album v No One 2oo7) 410 Alicia Keys
J‘? B J'enai marre 1 ¥ Jenaimarre 17 Alizee Inconnu
AU Psychedelices 1 ¥ Mademoiselle Juliette 321 Alizee Pop
Alizée 2 ¥ Fifty Sixty 344 Alizée Cther
The All-American Re... & ¥ Time Stands Still 330 The All-American Rej..  Altemnative
The All-American Reje.. 11 ¥ The Last Song 500 The All-American Rej... Alterative .
When the WorldCo... 4 ¥ Gives You Hell 332 The All-American Rej.. Rock Mas
The All-4merican Reje.. 32 ¥ Time Stands Still 3:30 The All-American Rej.. Pop
Unknown Album V' Swing Swing 3:50 The All-American Rej... Ocultar barra lateral [£]
Memorama 2 v Memorama 307 Allison Other
Allison 2V Memorama 307 Allison Gther
Girados Disc 2 7 ¥ Hijodelaluna 427 Amante Bandido Latin
Freaky Friday Sound... 11 Shels Beautiful 336 American Pie Band ¢... AlternRock
Angels & Airwaves 1 ¥ The Adventure Final 541 Angels & Ainwaves  Rock
Sexy Lounge 18V Bells Of Babylon 5:53 Anthony Grant Downtemp...
What ToDo WhenY... & ¥ Basement Ghost Singing 438 Armor for sleep Other

1108 songs, 3.4 days, 762 GB
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2.- Go to Edit->Preferences, and click.

File Wli@ View Controls Store Advanced Help
Undo Ctrl+Z _}1@
Redo Ctrl+Shift+Z
LUBR Ciex ¥ | Nama
i ! 1 v Jai Ho!
i T Ctrl+C Jai Ho! (You Are My ai Ho
H Almost Here 10 ¥ Almost Here
Paste Ctrl+V
(B The Academy [s... 10 v Almost Here
= Delet
G =ee Fast Times At Barrin... 1 v AboutA Gir
Bl | Seeanl Ctri+A Silent Hill 3 ~ Limite.. 1 ¥ You're Nott
= Select None Ctrl+5Shift+A Silent Hill 4 71 ¥ Room of An
i Preferences... Ctrl+, ““fineZtblackvibeZ... 2 ¥ OverThe Ed
¢2 Fing Freedom 1 v Beautiful
i 12 v Don't Matt
SHARED Konvicted on't Matte
£} Home Sharing Unknown Album 1 v IWanna lov
Unknown Album v Hey Guera
GE":}UFS A Corazon Abierto v QueVoy At

3.-A new Window pops up, then click on the “Import Settings...” box:

Gormreeme L =
L

CHE"HEETH e

Playback  Sharing Store Parental Devices Advanced

Library Name: Useds Library

Sources: [¥] Movies [7] Ringtones
TV Shows Radio
Podcasts Ping
[iTunes U [#]iTunes DJ |
[ Books Genius
[ Apps Shared Libraries I

Sounce Text: Show source icons
List Test: Show list checkboxes

F_

When you insert a CD: [Askto Import CD '(I Import Settings... l

Automatically retrieve CD track names from Intemet

Automatically download missing album artwork

Check for new software updates automatically

Language: [English (United States) A
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3.1- Anew window pops-up, how select “WAV Encoder” and change
setting “Automatic” to “Custom”, then click OK:

r@ Import Settings g‘

Import Usind, | WAWY Encoder -

Setting™| Automatic: i

Details
All automatic,

|Use emor comection when reading Audio CDs

Use this option if you experience problems with the audio
quality from Audio CDs, This may reduce the speed of
imiporting.

Note: These sattings do mot apphy to songs downloadad
from the Munes Store,

| oKk || Ccancel

-Select the desired Sample Rate, 8/16 bit Sample Size and MONO or

STEREO Audio and click OK. The best audio quality is achieved with the
44.100Khz, 16bit, Stereo parameter).

@I Import Settings . | )

__lmnort Usina: [ W AW Eneader x| .
| |

D WAV Encoder %

ample Rate: |44.'IDI] kHz q
Channels: | Steren -

Use Default Settings | | OK || Cancel
. '||.'|'||:;';:'|rg. —— == = =y == — .
Mote: Thess settings do not apphy to songs downloaded
from the iTunes Store,
1 oK |[ Cancel

e
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3.2- Now select the “Advanced” tab to visualize the path where converted
files/songs will be stored, finally click OK to close the window:

CEESTESS —
) @ B @ B

General Playback Sharing Store Parertal Device: ‘Mvanced

Ci\UsershMusiciTunes\Tunes Mediz

| Keep Tunes Media folder organized
Plzces files into album and artist folders, and names the files based on
||
I

the disc number, track number, and the song titke.
[| Copy files to Tunes Media folder when adding to library

Reset all dialog warnings:
Reset iTunes Store cache:

[] Warn me if iTunes is not the default player for audio files
[ Keep Mini Player on top of all ather windows

[~| Keep movie window on top of all ather windows

|:| Show Tunes icon in system tray

Minimize Tunes window to system tray

Enable full keyboard navigation

File Edit View Controls Store Advanced Help iTunes
g [ = "
¢ L | )
LIBRARY Album by Artist Vv Name Time Artist ‘Genre Rating Plays Barra lateral de iTunes
[ Music Baila Morena [EP] 1V Baila Morena 410 Mana/Zucchero Latin X
E Movies What ToDo WhenY... & v Basement Ghost Singing 438 Armor for sleep Other
21 TV Shows Battlefield (Deluxe E... v Battlefield 404 Jordin Sparks
() Podeasts Unknown Album v BayaBaya 527 Safri Duo (]
No More StoriesAre... 3 v Beath 2:46 Mew Indie
STORE Freedom 1V Beautiftul 3:58 Akon Other
{1 iTunes Store Human Clay [Austra... 3 V' Beautiful 420 Creed Pop
<3 Ping The Bestof 1990-20... 3 v Beautiful Day 404 U2 Alternative o
. The Beautiful Letdo... 7 ¥ The Beautiful Letdawn 521 Switchfoat Pop P I n g
% Home Sharing Alittle More Person... 12V ABeautiful Life (La Bella Vita) 3:26 Lindsay Lohan Pap
Dancing Shoes 5V Becausellove You 317 September Dance
i The Long Road 6 V Because of You 330 Nickelback Metal
8'% Cenhe Becoming Insane EP 1 v Betoming Insane (Radio Mix) 312 Infected Mushroom Psychedelic Una red social dedicada
il The Pick Of Destiny 13 v Beezleboss (The Final Showdown) 5:36 Tenacious D alamusica.
(£ iMunes ) Minutes To Midnight 2 v Behind Your Lies (Minutes To Midni... 321 Lnkin Park Metal Unete a la
£k 90's Music Unknown Album v Belanova-Woemia- Me equivaqué 535 Moenia &Belanova  Other conversacion.
Twilight v Bella's Lullaby 243 Carter Burwell Other a miisica
o Utopia 4V Bella Traicién 343 Belinda Other fando
ot Seny Lounge 16 ¥ bers orBaoyan 55 Antnory ot Downtonp.. fesciondoy descaray
# Top 25 Most Played The Bends 2 The Bends Radiohead Rock deﬁ:‘fffaﬂlm : e IEE
06-2005 Mainstrea... 2V BestOf You Foo Fighters Miscellaneo... T
Infest 5 v Between Angels and Insects 3:58 Papa Roach Rock
Beyonce ft Jay-Z- C... v Beyonce ft JayZ - Crazy In Love 408
1996 3V Bibo No Aozora - Babel Soundt 637 03 Other Mas
Untitled 3V Bitch We Got a Froblem 323 Ko Wetal B
Unknown Album v Bittersweet Symphony 5:58 Radiohead Other
Urban Hymns 33V Bittersweet Symphony (197) 559 The Verve Rock Ocultar bara lateral [£]
Bjork & Thom Yorke. ¥ Bjork & Thom Yorke - Chopin - Fun... 13
Bjork & Thom Yorke... v Bjork & Thom Yorke - Chopin - Fun... @13
Ten 5 v Black 5:44 Pearl Jam Rock
Black Eyed Peas feat... v Black Eyed Peas feat Jack Jonhson -... 314
Alittle More Person... 2V BlackHole 402 Lindsay Lohan Pop
Superunknown 13 ¥ Elack Hole Sun (1994) 520 Soundgarden Rock
. 5¢ =  [& 1108 songs, 3.4 days, 7.62 GB.
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Datasheet

4.1- Once the desired songs are selected, perform right click on the mouse and a
new menu will pop-up, click on “create WAV version”:

Dancing Shoes 5
The Long Road 6
Becoming Insane EP 1

The Pick Of Destiny 13
Minutes To Midnight 2
Unknown Album
belanova - Toma mi...
Twilight

Utopia

Sexy Lounge

The Bends

06-2005 Mainstrea... 2
Infest 5
Beyonce ft Jay-Z - C...
1996 3
Untitled 3
Unknown Album

Urban Hymns 3
Bjork & Thom Yorke...
Bjork & Thom Yorke...
Ten 5
Black Eyed Peas feat...

A Little More Person... 2

Superunknown 13

Because I Love You 317
Because of You 3:30
Becoming Insane [Radio Mix) 312
Beezleboss [The Final Showdown) 5:36
Behind Your Lies [Minutes To Midni... 321
Belanova-Moemia- Me equivoqué 3:35
belanova - Toma mi mano 2:33

2:43

(AL AR AN SR SR N SR RN AN AR < EW < LN NN R R R A
m
m
n

September
Mickelback
Infected Mushroom
Tenacious D

Linkin Park

Moenia & Belanova

Carter Burwell

Anthony Grant

Get Album Artwork Foo Fighters
L& Clear Downloaded Artwork jansiReach
Beyo Get Track Names
Bibo Convert ID3 Tags... =
Bitch Korn
Reset Plays
Bitte Radiohead
|t -
L Create WAV Version
Bittel - ::D The Verve
Consolidate Files...
Ejork
Bjork Copy
Black Delete Pearl Jam
Black Uncheck Selection
Elack . Lindsay Lohan
Apply Sort Field 3
Elack Soundgarden

Dance
Metal
Psychedelic

Metal
Other

Other

Downtemp...

Miscellaneo...

Rock

Other
Metal
Other
Rock

Rock

Pop
Rock

5.- Wait for the files to be converted, then search for them in the iTunes Media

Folder previously visualized with the Advanced Preferences Tab. User could copy all
the files with the folders directly to the microSD card to be sorted by artist/album/year, etc.

“®

@ Play

Organize v

4.0 Favorites
=] Recent Places
Bl Desktop

I8 Downloads

4 o Libraries
> 3 Documents
3 J’ Music
> =] Pictures
> B Videos

4 1M Computer

> &, Local Disk (C2)
> e MICROSD (D)

wav

> € Netwaork
% 27 items selected
J' Show more details...

Vizic Technologies ©2016

v Libraries » Music b iTunes b iTunes Media » Music b - Search Music o
Play selection Share with » Burn Mew folder i= - [ l@
Music Ilbrary Arrange by:  Folder =
Music
MName Ccntribut?ng artists  Album # Title
Belinda
. Radiohead
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6.- Finally, copy the files to microSD card and check the contents. Safely remove
the micro SD card, then insert it on the SmartGPU 2 and play the files!

KaHesl = » Computer » MICROSD (D3 » -
- 0 @

Organize v [O]Play *  Bum  Newfolder

= U aE

%] Recent Places
WAV WAV WAV

B Desktop Wi )
& Downloads ;
NewAge Rock 01 Niceto 1-05 02 Circus 02 02 Nowhere 03 Digital 03 First Date
knowyou  Manhattan Memorama Fast Love
9 Libraries
4| Documents )' )' )' Y )' )' )' )' )'
& e s & & NSl S |d 4 | |4
[ Pictures WAV WAV WAV Wy s LA WAV WAV WAV
05Floatboat  05Pasoel 06 My Happy
tiempo Ending

£ videos 03Learnto |03 Sex O
rrrrrr Fly

Date modified: 12/3/2011 12:55 PM

1% Computer J')' J) J‘j J‘“J' J‘\JV Jlj Jlj J)V J)

£, Local Disk (C:)
WAV

MICROSD (D:) WAV WAV WAV WAV WAV
07 Cada 07MyHero  0BRoller  08With Ams 10 Almost 10 Strobe 11 Dulce 11 ManIn 12 Luz Sin
€l Network que... Coaster Wide Open Here fantasia The Box Gravedad
1990) -
Size: 34.2 MB Date modifiec: 12/3/2011 12:55 PM

03.8ex.0n Fire Length: 00:03:23
Clave Sound Y Rating: Bit rate: 1411kbps Date created: 12/3/2011 12:58 PM

7.- Steps 1-4 must be done only for the first time to setup WAV conversion, once
iTunes is configured, user could repeat process from step 4. Follow always the
same procedure to load song/audio files onto the microSD card!

s
31
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4.3 Storing text files on the micro SD card

Any text could be prepared to be stored and loaded by the SmartGPU 2, the only
requirement is the .txt extension and desired size.

Any text processing software could convert or “Save As” text as .txt. To keep it

simple, in this section the universal and easiest to use: Microsoft Notepad software is
used.

1.- Open the Note Pad software.

(" Untitled - Notepz 1 =

File Edit Format View Help

| -

2.- Go to File->Open, and select the desired text file, or write your own text.

File Edit Format View Help

smart GPU, text file example. B
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3.- Go to File->Save As, and click on.

Edit Format View Help

New Ctd«N B example. L
Open... Ctrl+ O

Save Ctrl+S

Save As..,

Page Setup...

Print... Ctrl+P

Exit

4.- A new window pop-up, select any path of the microSD card, give it a name to

the text file, be sure that the “.txt” extension is selected and click SAVE.
(Remember that the file name must be up to 250 CHARACTERS, special characters may not work,
it's recommended to use only alphanumeric characters).

File Edit Format View Help
g W =)
o
@U-|_ » Computer » SDCARD (D7) - |¢,|| Search SDCARD (D) o]
e— —
Organize * New folder e .@
| Documents 4 Name Date modified Type Size
,—J'- Music
=] Pictures Mo items match your search.
B Videos
1M Computer
£, Local Disk (C)
= SDCARD (D) |=
&i Metwork
File name:  Textl.bet -
Save as type: | Text Documents (*.txt) v]
« Hide Folders Encoding: [ANSI vl [ Save ] l Cancel ] 4
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5.- Finally check the contents in the microSD card. Safely remove the micro SD
card, then insert it on the SMART GPU 2 and call the text file!

@@-_ » Computer » SOCARD (D) ~ |49 | Search sDCARD (D)
Organize v 7l Open v Print Bum New folder

1% Computer
&, Local Disk (C)

e SDCARD (D7)

€ Network

B Texti Date modified: 8/26/2011 4:49 PM Date created: 8/26/2011 4:48 PM
Size: 29 bytes

it
4:49 PM P
EN « @l
Q | Bl O

6.- Follow always the same procedure to load text files onto the microSD card!
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4.4 Formatting the micro SD card for first use

It is recommended but not necessarily to format the micro SD card for first use, in
this section a format to new micro SD card to FAT format is explained.

1.- Open a new explorer window, right click on the microSD card and a menu
appears, select “FORMAT...” and click. (Note that formatting a micro SD card will erase all
the contents of it).

» Computer » SDCARD (D:)

Sharewith »  New folder

a8 Computer
» &y Local Disk (C:)

" amw SDCARD (D

» € Network

s10PM | |
8/26/2011

EN L @
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2.- A new window will pop-up, choose FAT(default) or FAT32 on the File System
menu, and click start.

' R’
Format SDCARD (D:) [

Capacity:

[s3.8MB -]

E!s-s-“if—eﬂ e — T

(| FAT ©efault) D
-\—.__Em_____—"

Allocation Unr

(1024 bytes -]

Restore device defaults

Volume label
SDCARD

Format options

Quick Format
Create an M5-DOS startup disk

3.- Click OK on the new window and wait to the PC to perform the format.

Format SDCARD (D) L= |
Capadty:
EX -
File system
[FAT (Defauit =
Alocation unitsize Format SOCARD() S5
1024 bytes
L WARNING: Formatting will erase ALL data on this disk.
~*=  To format the disk, click OK. To quit, click CANCEL.
Restore device defaults
) Cance
Volume label |
SDCARD

Format options

Quick Format
Create an M5-DOS startup disk

Start ] [ Close

Vizic Technologies ©2016 36



SMART GPU 2 3.5 TOUCH

4.- Now the microSD card is ready to load images, songs and text!

Formatting SDCARD (D3) | = |

Capadty:
55.8 MB

File system
FAT (Default)

Allocation unit size Formatting SDCARD (D:) p— ﬁ
1024 bytes

A
| Format Complete.

E

Restore device defaults

Volume label
SDCARD

Format options

Quick Format
Create an M5-DOS startup disk

Start Cancel
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5 Development software tools

In order to make even easier the learning about how to communicate with the
Smart GPU 2 processor, FREE software could be downloaded and used in any PC.

This software simulates most of the functions of the Smart GPU 2 chip by
connecting it to the PC through the USB-UART SX Bridge, this connection enables real
live graphics processing.

This software greatly reduces the time of learning the commands, and helps the
user to understand how commands are created as it shows the sent and received
commands by the PC<->Smart GPU 2 processor.

- Baud Rate Open/Close COM
9600 ¥
Erase Screen )
Set Selected Baud —
Geometry | Text | SD Card | Extra | Touch Calibration
‘ Put Pixel ‘ Draw Line ‘ Draw Rectangle ‘
Colour X =g Y=g Colour X =50 ¥ =g | Colour
e Ve | il s 255 | B |
X2Z239 Y2 Zo3g X2Zs0 |Y2Zhs0 | T
Commands TX/RX|
‘ Draw Circle ‘ Draw Triangle ‘ ‘ Set Background ‘
X120 | Y J120 E|Io|ou‘r X =f5p Y 260 C‘Inlm,'w C‘Io\ou‘r
Radius =50 — X2 =100 |Y2 2200 —- _-
X320 Y3120 Fill/No Fill Geometry
No Fill

:Clear Commands| ‘ Save ToFile ..

For detailed information about this software please download it from the
website in the smartGPU2 LCD480x320 page.

For detailed information about the USB-UART SX Bridge, please visit our
web site.
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6 Mechanical dimensions

Gbpyur i ght {'i)

Y Yoz

.vizictechnologies.com

.
551
bo:. L] |

veaci © M ||

=
a=
a=
=
=
=
=

93 mm

omar t/GE e
‘LCD 488x32@%

3.9"" Touchscreen

®
y‘ z N A Inte! | igent Embedded Graphics Processor Unit

wwi.vizictechnologies .com
RoHS @
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7 Specifications and ratings

Item Contents Unit/Note

LCDtype TFT/Transmissive/Normal white /
Size 3.5 Inch
Viewing direction 12:00 O’Clock
Module areca (W x HxT) 54.66x82.90x3.25 mm’
Active area (WxH) 48.96x73.44 mm’
Number of Dots 320(RGB)*480 /
Pixel arrangement RGB vertical stripe /
Colors 65K/262K /
Backlight Type 6LED /
With/Without TSP With T/P /

Parameter Symbol Min Max Unit
Power supply voltage VCC 3.0 3.5 V
Logic input signal voltage VIN 0.5 VCCHD.3 W
forward current | 300 - mA
Operatingtemperature Top -20 70 "L
Storagetemperature TST =30 80 oC
Humidity RH - t){]“..iz-‘i:ax{aﬂ RIH

CHIP processor:
Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 7: Violtage characteristics,
Table 8: Current characteristics, may cause permanent damage to the device.

These are stress ratings only and functional operation of the device

at these conditions is not implied. Exposure to maximum rating conditions for extended
periods may affect device reliability.

Table 7. Voltage characteristics
Symbol Ratings Min Max Unit
Vpp-Vss External main supply voltage —03 34
Ve @ Input voltage on five volt tolerant pin Vgg - 0.3 Vpp + 4.0 v
N Input voltage on any other pin Vgg - 0.3 34

2. Vyy maximum must always be respected. Refer to Table 8: Current characteristics for the maximum
al‘lhr.!)wed injected current values.
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Table 8. Current characteristics
Symbol Ratings Max. Unit
o Output current sunk by any I/O and control pin 25
Output current source by any I/Os and control pin -25 mA
IINJ(PIN)(Q} Injected current on five volt tolerant pins(®) -5/40
Injected current on any other pin(‘” +5

Negative injection disturbs the analog performance of the device.

Positive injection is not possible on these 1/Os. A negative injection is induced by V|y<Vgs. liygpinyy must
never be exceeded. Refer to Table 7: Voltage characteristics for the maximum allowed input véﬁa e

values.

4. A positive injection is induced by Vy=Vpp while a negative injection is induced by Vy<Vgs. linygipiyy must
never be exceeded. Refer to Table 9 Voltage characteristics for the maximum allowed input voﬂag
values.

BELECTRO-OPTICAL CHARACTERISTICS

Item Symbol Condition Min Typ Max Unit Remark
Response time Tr +Tf - 50 70 ms Fig.1
Contrastratio Cr B=0° 150 250 - — FIG 2.

—f°
Luminance uniformity & WHITE E‘Q, 80 85 - Yo FIG 2.
Ta=25C -
Surface Luminance Lv - 160 - cd/m” FIG 2.
& =90° 40 60 - deg FIG 3.
I @ =270° 60 70 - deg FIG 3.
Viewing angle range 0 -
a=0° 60 70 - deg FIG 3.
&= 180° 60 70 - deg FIG 3.
Red x - 0.633 -
Red v - 0.329 -
Green x B=0° - 0.297 -
CIE (x, v) chromaticity Greenv B - 0.577 - .
: : : @=0° FIG 2.
Blue x . - 0.133 -
Blucy | 12°25C - 0.129 -
White x - 0.294 -
White y - 0.334 -
NTSC Ratio S - 50 - %
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PRECAUTION RELATING PRODUCT HANDLING
SAFETY

If the LCD panel breaks , be careful not to get the liquid crystal to touch your skin.
If the liquid crystal touches your skin or clothes |, please wash it off immediately by
using soap and water.

HANDLING
Avoid any strong mechanical shock which can break the glass.
Avoid static electricity which can damage the CMOS LSI—When working with the
module | be sure to ground your body and any electrical equipment you may be using.
Do not remove the panel or frame from the module.
The polarizing plate of the display is very fragile. So , please handle it very carefully,
do not touch , push or rub the exposed polarizing with anything harder than an HB
pencil lead (glass , tweezers | etc.)
Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the surface
of plate.
Do not touch the display area with bare hands , this will stain the display area.
Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.
To control temperature and time of soldering is 320 £ 10T and 3-5 sec.
To avoid liquid (include organic solvent) stained on LCM

STORAGE
Store the panel or module in a dark place where the temperature is 25C + 5C
and the humidity is below 65% RH.
Do not place the module near organics solvents or corrosive gases.
Do not crush |, shake , or jolt the module.
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VIZIC TECHNOLOGIES COPYRIGHT 2016.

THE DATASHEETS AND SOFTWARE ARE PROVIDED "AS IS." VIZIC EXPRESSLY
DISCLAIM ANY WARRANTY OF ANY KIND, WHETHER EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR
NONINFRINGEMENT.

IN NO EVENT SHALL VIZIC BE LIABLE FOR ANY INCIDENTAL, SPECIAL,
INDIRECT OR CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA,
HARM TO YOUR EQUIPMENT, COST OF PROCUREMENT OF SUBSTITUTE
GOODS, TECHNOLOGY OR SERVICES, ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENCE THEREOF), ANY CLAIMS FOR
INDEMNITY OR CONTRIBUTION, OR OTHER SIMILAR COSTS.

Proprietary Information:

The information contained in this document is the property of Vizic
Technologies and may be the subject of patents pending or granted, and must
not be copied or disclosed without prior written permission.

Vizic Tech endeavors to ensure that the information in this document is
correct and fairly stated but does not accept liability for any error or omission.
The development tools of Vizic products and services are continuous and
published information may not be up to date. It is important to check the current
position with Vizic Technologies at the web site.

All trademarks belong to their respective owners and are recognized and
acknowledged.

Disclaimer of Warranties & Limitation of Liability:

Vizic Technologies makes no warranty, either expresses or implied with
respect to any product, and specifically disclaims all other warranties, including,
without limitation, warranties for merchantability, non-infringement and fithess
for any particular purpose.

Information contained in this publication regarding device applications and
the like is provided only for your convenience and may be superseded by
updates. It is your responsibility to ensure that your application meets with your
specifications.
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In no event shall Vizic be liable to the buyer or to any third party for any
indirect, incidental, special, consequential, punitive or exemplary damages
(including without limitation lost profits, lost savings, or loss of business
opportunity) arising out of or relating to any product or service provided or to be
provided by Vizic Tech, or the use or inability to use the same, even if Vizic has
been advised of the possibility of such damages.

Use of Vizic’ devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and hold harmless
Vizic Technologies from any and all damages, claims, suits, or expenses
resulting from such use. No licenses are conveyed, implicitly or otherwise, under
any Vizic Technologies intellectual property rights.

704,

www.VIZICTECHNOLOGIES.COM
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