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technology that is both crisp and superior to other display technologasd poweredwith an
embeddedGOLDELOX NJ LKA O&4 LINRPOSaaRPNRPURRITHRHOADSNRE WAB I YR |y

Themoduleis an elegant combination afm ® BMOLED Passive MatBgreenalong with a modest but
comprehensive collection of 1/O Features. These includmiero-SD card connectortwo general
purpose input/output pins (GPIO'syith Dallas1-Wire Support Analog Input and sound generation
capability,along withserialcommunications

Embedded at the heart of the design is the
GOLDELOXrocessor, which is driven by a
highly optimised virtual core engine called
EVHEXxtensible Virtual Engine).

This display module serves as a perfect
solution to be deployed at the forefront of
any product design, requiring a brilliance of
colour, animation or images on any
application ThisGOLDELO#riven Intelligent
Display Modulas a perfect exampl®f where
art meets technology.

The pOLEBL28-G2 has am @ [PRIOLED
Displayat the forefront of the design that
showcases the power and capabilities of
the GOLDELOXrocessor. Combining a
resolution of 128128 pixels with 65K
True to Life colours, this display module
is perfect for animaions, slideshows and
other multimedia presentations.

Basic audio generation is possible on the
module through the use of RTTTL sounds
and beeps. These can be executed easily
with a simple command, and are non
blocking which enables user code to be
executed while audio is playing.

The micro-SDcard slot on themodule provides the user with expandable memory space suitable for
multimedia file retrieval, including images, animations and movie clips, as well as data logging
applications.

This microOLED module can be programmed in its native 4DGL language (similar to C), using the
Workshop 4 IDE Software tool suite. It can also be configured very easily as a serial slave device, for use
with your favourite host controllerFreedom is at yaufingertips with the intelligenfuOLEBL28G2

display module.




I B =t o 1] o[ o PR
2. FAIUIES. ... et e et e e e e e et e e et e e e eaan s 4
3. Pin Configuratin and SUMMIEIY.........ccoviiiiiiiiiiiiiiii e ne e a e e eas 5
4. Hardware INterfaCe PiNS......... i emee e e e e e e et e e e e e ame s 6
4.1.Serial POrts COMO UART......ciiuiiiiie ittt ettt sab e e e s st e e s s b e e e s snabbaeeeesnnneeeas 6
4.2.General PUIPOSE 1/Q........oo ittt e e e e e e s e s r e e e e e e e e e e nnnnne ] 6.
G IS (] 41 o £ PP PP PP PP OPPURPPRTOY 4
5. PmMmC/Firmware ProgrammMing..........ccoooiuuuuiiiiiiieeiie s eeeeeeeeesiirs e e e e emtans s e e e e s e eessannnnn s eeeeas 8
Lo [oTo [ SR o cT (1 =PRI 8
6.1.DisphyCM D P € 1 ... [0 5 e 8
6.2. GOLDELOX PrOCESSAL......cciiiiiiiiii ittt s e e e e e e e e et ettt e e eetetbabebabasnaneeeeeeeeaeaaeaeeeeeeeeed 8
6.3. D/SDHC MEMOIY CaArUS. . uieiiiieeeiiiiiiiiiiiertieee et e e e e s e s sesa e e e ereeaaaeasssaassatraaaeereaaaaaaesesasasnnrnrenes 9
7. OLED SCreen PreCaULIQIIS. ... ...uvuuui e i eeeieeeeieeees e eeetiiees s e e e e e e eeettanameeeeeaeesnasaeeeaeeeeesesnnamrennres 9
ST oL 0 1T =T o To ) 10
8.1.4D Programming Cable / AQAPLOL...........uuieeiiiiiie et 10
8.2.DeVElOPMENT HAIAWATE. ........veiiieiiiiiiie ettt ettt ettt et e e e st e e e s snbb e e e e s sabaneeeesanbeeeaeeans 10
9. ADGL: SOftware LanQUAGE.........coooeiiiiieeie ettt ens e s 11
10. 4D SystemSWOrKSNOP 4 IDE.........cooiiiiiiiiiiiiieee et e e e e e e e e e e e e e e e e e aaaaeeans 11
10.1.Workshop4 ¢ DeSigner ENVIFONMENL..........ccciiiiiiiiaiiiiieie ettt et ee e s e e e s sbaeeeeeans 12
10.2.Workshop4 ¢ ViSi ENVIFONMENL.......oiiuuiiiiiiiiiiii ettt e e 12
10.3.Workshop 4¢ Serial ENVIFONMENL..........uiiiiiiiiiei et 12
0T o (T PN 13
IV L= Tod o F= T L= U D= = ] <SS 14
13, SOEMALIC DIAGIAIM.....cei i 15
14, Specifications and RANGS.......ccoviiiiiiiii e e e e e e e e e e e e e e eanas 16
B =T oI Ao o = TS 18

SOt a1 r= ot A L] (0] g = LT ) o PR 18



4D SYSTEMS

LOLEE128-G2

1. Description

The> h [ 928-G2is an impressive OLED display
module inthe 4D SystemsmicroOLED graphics
display rangeFeaturingam ®p ¢  mrasplidionH y
display it is the ideal size foattractive embedded
display ajplicatiors.

Driving the module and its peripherals is the
GOLDELOpRrocessor, a very capablehip which
provides impresive graphics powemprogrammed
with 4D SystemsWorkshop IDE Software. 4D
SystemaNorkshopenables graphic solutions to be
constructed rapidly and with ease due to its design
0SAy3a az2fSte F2NI n5Qa

The >h[-A28G2 has a modest but
comprehensive range of features suited fan
applicationrequiring a bright eye catching display,
an analog input, Dallas-Wire sensor capability,
audio generation, or simply digital I/0O. This is truly
an impressive little module.
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4D SYSTEMS MOLEEL28-G2

3. Pin Configuration and Summary

2 @ @ @© «(d
5V OUTIO2 101 GND 3.3\

&@==0LED-128-C2=

mjjm|_ (c)2o12,1 -1}

) e o) e ) ()
- =’ L J

+5V  TX RX GND Rl
‘ »m 6 6 ™09

Interface/ProgrammingHeader

Pin Symbol I/O Description
Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0
5.5V, nominal 5.0V.

1 +5V P

5V OUT P 5V OUTprovidesapproximately4.7 V througha protection diode.
Asynchronous Serial Transmit pin. Output data is at TTL voltage levels. Con

3 X O | this pin to external device Serial Receive (Rx) sigha.pin is tolerant up to 5.0
levels.

4 102 I/O | General purpose 102 pin. See section 2.2 for more detail.

5 RX | Asynchr-onous Serial Rec-ei\-/e pin. Connect this pin to external device Serial
Transmit (Tx) signarlhis pin is tolerant up to 5.0V levels.

6 101 I/O | General purpose 101 pin. See section 2.2 for more detail.

7 GND P | Supply Ground.

8 GND P | Supply Ground.

Master Reset signal. Internally pulled up to 3.3V via a 4.7K resistor. An activ
Lzt &S 3INBIFGSNI GKIYy non>a Attt NBAS
9 RESET I externally, mly use open collector type circuits. This pin is not driven loarty
internal conditionsThe host should control this pin via one of its port pins usif
an open collector/drain arrangement.

Regulated 3.3 Volts output, maximum available current 5@apower external
circuitry.

10 3.3V P

I = Input, O = Output, PRower

© 2013 4D SYSTEMS Page5 of 18 www.4dsystems.com.au
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4. Hardware Interface Pins

GPIO Functions and Features
Function 101 102
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433V { 2dzy R h dzi Lz Y
c6 ¢ KS>h [ OvBH-BH Y2 Rdzt S A& OF LI 6 f S
k7 3SySNIGAy3a O2YLX SE az2dzyRa |y
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SW1+ SW2+ SW3+ SW4+ SW5+ vee
R1 R2 R3 R4 RS DIODE
22K 10K 4K7 2K2 1K2
SPEAKER
from 101 or 102 100 Ohm 8 or 16 Ohm
= = = = = > H —— NPN
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R6 = =
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—
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Lo LllE 4.3. System Pins
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5. PmmCFirmware Programming

The GOLDEROLINE OS & 4 2 NOLEEWSGA K S
module can be reprogrammed with thelatest
PmmC confjuration for updates and future
proofing. The chigevel configuration is available
as a PmmC (Pamality-module-micro-Code) file
and the programring must be prformed overthe
serial interhce. The chipesident internal4ADGL
functions are part of the GOLDELOXmmMC
configurationfile so please check regulafigr the
latest updates and enhancements.

It is recommended that the h [ -228-G2display
module be socketed on the applicatiohoard so
that it can be easily removed for PmmC
programming.

The PmmC file is programmed into the device with
the aid of Workshop 4, the 4D Systems IDE
software (See Section @). To provide a link
between the PC anthe ICSP interfage specific
4D Programming Cablsrequired and isavailable
from 4D Systems.

Using a nomD programming interface could
damage your display, anaid your Warranty.

6. Module Features

The > h [ 928G2 module is designed to
accommodate most applications. Some of the
main features of the module are listed below.

6.1. Display¢ m ® PNMOLED

The> h [ 928-G2is equipped with a full colour
PMOLED screen. Some of the features of the
screen are:

w Screen Sizen ddiagonal

w 128 x 128 Resolution PMOLED Display
w Screen Dimension83.5 x 33.51m.

w Viewing Area27x 27mm

w 65K true to life colours

w Brightness: 100 cd/m2

w Contrast Ratio: 5000:1

w Viewing Angle> 160 degrees

w No Back lighting

b2i6éKNSAALI I 88 dzAaSR | NB (KS
WDN} RS ' Q 5A4LX I-R aRSEHXKADKDS f
LAWEStfao ! RSTSOGADBS [LMWESE (
05SFR0OSE 2KAGSET wSRXI DINBSYy 2N

6.2. GOLDELORocessor

The module is designed around tH@OLDELOX
GraphicsProcessofrom 4DLabs.

The GOLDELOX is a custom embedded graphics
processomesigned to interface with many popular
OLED and LCD display panels. Powerful graphics,
text, image, animation and countless more
features are built right inside the chip. It offers a
simple plugn-play interface to many 8bit 88eries
colour LCD and OLED displays.

The chip is designed to work with minimal design
effort and all of the data and control signals are
provided by the chip to interface directly to the
display. Simply choogemur display and interface it

© 2013 4D SYSTEMS
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to the GOLDELO#n your application board. This
offers enormous advantage to the designer in
development time and cost saving and takes away
all of the burden of low level design.

The data sheet for the chip is availaliftem the
http://www.4dsystems.com.awebsite
6GOLDELORSNE OE ®LIR T £

6.3. SD/SDH®Iemory Cards

The module supports mic,¥6D memory cards via
the onboard micreSD

connector. The memory
card is used for all
multimedia file retrieval

such as images,
animations and movie
clips. The memory card
can also be used as general purpose storage for
data logging applications. Support is available for
off the shelf micreSD and high capacity HC

memory cards (4GB and alev

7. OLED ScreeArecautions

w ! @2AR KIF@Ay3a 2 KAGS
pixels that are lit up, the more the display module
will consume current. A full white screen will have
the highest power consumption.

oY

w ! G2AR RA ALY HextAofiawhir 6 2S O a
Backgrounds. This will cause a smearing effect
which is inherent to all PMOLED displays. Instead
try a shaded mixed colour as the background or
better still a black background. Ideally have mixed

coloured objects/text/icons on a black
backgraind.
w ! @2AR KIFI@Ay3 (G2 RAALA L& GF

on the screen for lengthy periods of time. This will
cause a burdn which is a common problem with
all types of display technologies. Blank the screen
after a while or dim it very low by adjusting the
contrast. Better still; implement a screen saver
feature.

w ¢KS RAaLIXlI& OFy oS Slhaatfte
polarisation film on the glass surface may be

damaged if rubbed by hard objects. Handle with

care to avoid scratching the display.

w a2 Aadldznbcart gaRagesgthe display.

Moisture on the surface of a powered display will
cause the electrodes to corrode. Wipe off any
moisture gently or let the display dry before usage.

w S5ANI FNRBY FAYIASNIINAY(H 2Aft
the surface of the displa Gently wipe off any

stains with a soft linfree cloth.

w ¢KS LISNF2NXNIYyOS 2F GKS RA

under high temperature and humidity. Avoid such
conditions when storing.

w S5AaLXrea FNB adaoSLIiAotS
any force exerted on themodule may result in
deformed zebra strips and cracks.

w !'ftgleéa dzasS GKS Y2dzydAy3
printed circuit board to mount the display.

K 2
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8. Hardware Tools 8.2. Development Hardware

The following hardware tools are required for full 4D Systems has designed a development board
control of the> h [ 928-G2module. compatible with the> h [ 928-G2, enabling easy

prototyping to take place and to experiment with
i KS >1R§G2 Hisplay module.

8.1.4D Programming CableAdaptor

The 4D Programming Cablenda uUSBPA5
Programming Adaptorare essential hardware
tools to program, customise and test the PICASO
Processor.

Either the 4D Programming Cable or the udP2%
Programming Adaptor caoe used.

The 4D programming interfaces are used to
program a new Firmware/PmmC and for
downloading compiled 4DGL code into the
processor. They even serve as an interface for

communicating serial data to the PC. This development board is called the 4DevBoard,
_ and is available from the 4D Systems website
The 4D Programming Cable and U3 store, or from 4D Systems distributors.

Programming Adaptor are available from 4D
Systemswww.4dsystems.com.au

Using a nomD prgramming interface could
damage your processor, ambid your Warranty.

4D Programming Cable

uUSBPAS5 Programming Adaptor

© 2013 4D SYSTEMS Pagel1l0of 18 www.4dsystems.com.au
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9. 4DGL- Software Language 10. 4D Systems- Workshop4 IDE

The heart of the> h [ -928-G2 module is the Workshop4 is a comprehensive software IDE that
GOLDELOX graphics processor from 4D Labs. The provides an integrated software development
GOLDELOX belongs to a family of processors platform for all of the 4D family of processors and

powered by a highly optimised soft core virtual modules. The IDE combines the BditCompiler,
engine, EVE (Extensible Virtual Engine). Linker and Dowdlader to develop complete 4DGL

application code. All user application code is
EVE is a propeiary, high performance virtual developed within the Workshop IDE.

machinewith an extensive byteode instruction

set optimised to execute compiled 4DGL The Workshop 4 IDE supports multiple
programs. 4DGL (4D Graphics Language) was developmentenvironments for the user, to cater
specifically developed from ground up for the EVE  for different user requirements and skill level.
engine core. It is a high level language which is

easy to learn and simple to understand yet 1 TheDesignerenvironment enables the user to
powerful enough to tackle many embedded write 4DGL code in its natural form to
graphics applications. program the> h [ -928-G2

1 A visual programming experienceuitably
4DGL is a graphics oriented language allowing called ViSj enables draganddrop type
rapid application development, and the syntax placement of objects to assist witDGLcode
structure was designed using elements of popular generation and allows the user to visualise
languages suchs C, Basic, Pascal and others. how the display will look while being

developed.

Programmers familiar with these languages will f A Serial environment is also provided to
feel right at home with 4DGL. It includes many transform the > h [ -928-G2 into a slave
familiar instructions such as IF..ELSE..ENDIF, serialmodule, allowing the user to control the
WHILE..WEND, REPEAT..UNTIL, GOSUB..ENDSUB, display from any host microcontroller or
GOTO, PRINT as well as some specialised device with a serial port.
instructions SERIN, SEROUT, GFX_LINE,
GFX_CIRCLE and many more. The Workshop4 IDE is available from the 4D

Systemswvebsite.www.4dsystems.com.au

For detailed information pertaining to the 4DGL

language, pleaseefer to the following documents: For a comprehensive manual on the Workshop 4
a n 5-PrggrammersReferencea |y dzk £ ®LIRT € |DE Software along with other documents, refer to
GGOLDELGADGLInternal-C dzy Ol A 2 Y & ® LIR T ¢he documentation from the 4D Systems website,

on the Workshop 4 product page.
To assist with the development of 4DGL

applications, the Workshog IDE combines a full

featured editor, a compiler, a linker and a down
loader into a single RBased application. It's all
you need to code, test and run your applications.

4DGL is available to be written in two of tHeee
environments offered by the W&shop 4 IDE,
Designer and ViSi.

© 2013 4D SYSTEMS Pagellof 18 www.4dsystems.com.au
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10.1.Workshop4 ¢ Designer Environment

Choose the Designer environment to write 4DGL
code in its raw form.

The Designer environment provides the user with
a simple yet effective programming environment
where pure 4DGL code can be written, compiled
and dowrloaded to theModule.

10.2. Workshop4 ¢ ViSi Environment

ViSi was designed to make the creation of
graphical displays a more visual experience.

ViSi is a great software tool that allows the user to
see the instant results of their desired graphical
layout. Additionally, there is a selection of inbuilt
dials, gauges and meters that can simply be placed
onto the simulated module display. From here
each object can have its properties edited, and at
the click of a button all relevant 4DGL code
associated wittthat object is produced in the user
program. The user can then write 4DGL code
around these objects to utilise them in the way
they choose.

10.3.Workshop 4¢ Serial Environment

The Serial environment in the Workshop 4 IDE
provides the uer the ability to transform the
Module into a slave serial graphics controller.

This enables the user to use their favourite
microcontroller or serial device as the Host,
without having to learn 4DGL or program in a
separate IDE. Once the Module is cgofed and
downloaded to from the Serial Environment,
simple graphic commands can be sent from the
users host microcontroller to display primitives,
images, sound or even video.

wS T SNJ (Sarial iCénBnand Set Reference
a | y dzfrdméthe Workshop 4 producpage on
the 4D Systems website for a complete listing of all
the supported serial commands

By default, each module shipped from the 4D
Systems factory will come pggrogrammed ready
for use in the Serial mode.
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11. Notes
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12. Mechanical Details
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13. Schematic Diagram
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