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The µOLED-128-G2 ŘƛǎǇƭŀȅ ƳƻŘǳƭŜ Ŧƭŀǳƴǘǎ ŀ мΦрΩΩ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ tŀǎǎƛǾŜ aŀǘǊƛȄ h[95 όtah[95ύ 
technology that is both crisp and superior to other display technologies, and powered with an 
embedded GOLDELOX ƎǊŀǇƘƛŎǎ ǇǊƻŎŜǎǎƻǊ ǘƘŀǘ ŘŜƭƛǾŜǊǎ ΨǎǘŀƴŘ-ŀƭƻƴŜΩ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǘƻ ŀƴȅ ǇǊƻƧŜŎǘΦ 

 
 
The module is an elegant combination of a мΦрέ PMOLED Passive Matrix Screen, along with a modest but 
comprehensive collection of I/O Features. These include a micro-SD card connector, two general 
purpose input/output pins (GPIO's) with Dallas 1-Wire Support, Analog Input and sound generation 
capability, along with serial communications.  
 
 
 

Embedded at the heart of the design is the 
GOLDELOX processor, which is driven by a 
highly optimised virtual core engine called 
EVE (Extensible 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. This GOLDELOX driven Intelligent 
Display Module is a perfect example of where 
art meets technology. 

 
 
 
The µOLED-128-G2 has a мΦрέ PMOLED 
Display at the forefront of the design that 
showcases the power and capabilities of 
the GOLDELOX processor. Combining a 
resolution of 128x128 pixels with 65K 
True to Life colours, this display module 
is perfect for animations, 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-SD card slot on the module 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 controller. Freedom is at your fingertips with the intelligent µOLED-128-G2 
display module. 
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1. Description 
 
The ˃ h[95-128-G2 is an impressive OLED display 
module in the 4D Systems microOLED graphics 
display range. Featuring a мΦрέ мнуȄмну resolution 
display, it is the ideal size for attractive embedded 
display applications.  
 
Driving the module and its peripherals is the 
GOLDELOX processor, a very capable chip which 
provides impressive graphics power, programmed 
with 4D Systems Workshop IDE Software. 4D 
Systems Workshop enables graphic solutions to be 
constructed rapidly and with ease due to its design 
ōŜƛƴƎ ǎƻƭŜƭȅ ŦƻǊ п5Ωǎ ƎǊŀǇƘƛŎǎ ŎƻƴǘǊƻƭƭŜǊǎΦ  
 
The ˃h[95-128-G2 has a modest but 
comprehensive range of features suited for an 
application requiring a bright eye catching display, 
an analog input, Dallas 1-wire sensor capability, 
audio generation, or simply digital I/O. This is truly 
an impressive little module. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Features 
 
Å [ƻǿ-Ŏƻǎǘ мΦрέ h[95 ŘƛǎǇƭŀȅ ƎǊŀǇƘƛŎǎ ǳǎŜǊ 
ƛƴǘŜǊŦŀŎŜ ǎƻƭǳǘƛƻƴΦ 

Å мну Ȅ мну ǊŜǎƻƭǳǘƛƻƴΣ wD. срY ǘǊǳŜ ǘƻ ƭƛŦŜ 
ŎƻƭƻǳǊǎΣ tah[95 {ŎǊŜŜƴΦ 

Å bƻ ōŀŎƪ ƭƛƎƘǘƛƴƎ ǿƛǘƘ ƴŜŀǊ мулϲ ǾƛŜǿƛƴƎ ŀƴƎƭŜΦ 

Å 9ŀǎȅ мл Ǉƛƴ ƛƴǘŜǊŦŀŎŜ ǘƻ ŀƴȅ Ƙƻǎǘ ŘŜǾƛŎŜΥ 
оΦо±ƻǳǘΣ LhнΣ Db5Σ LhмΣ w9{9¢Σ Db5Σ w·Σ ¢·Σ 
Ҍр±Σ р± h¦¢ 

Å tƻǿŜǊŜŘ ōȅ ǘƘŜ п5-[ŀōǎ Dh[59[h· ǇǊƻŎŜǎǎƻǊ 
όŀƭǎƻ ŀǾŀƛƭŀōƭŜ ŀǎ ǎŜǇŀǊŀǘŜ h9a L/ύ 

Å млY. ƻŦ ŦƭŀǎƘ ƳŜƳƻǊȅ ŦƻǊ ǳǎŜǊ ŎƻŘŜ ǎǘƻǊŀƎŜ ŀƴŘ 
рмл ōȅǘŜǎ ƻŦ w!a ŦƻǊ ǳǎŜǊ ǾŀǊƛŀōƭŜǎ όнрр Ȅ мсōƛǘ 
ǾŀǊǎύΦ 

Å !ǎȅƴŎƘǊƻƴƻǳǎ ƘŀǊŘǿŀǊŜ ǎŜǊƛŀƭ ¦!w¢ ǇƻǊǘ ǿƛǘƘ 
ŀǳǘƻ-ōŀǳŘΣ ¢¢[ ƛƴǘŜǊŦŀŎŜΣ ǿƛǘƘ олл ǘƻ сллY 
ōŀǳŘΦ 

Å н Ȅ DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh ǇƛƴǎΦ  
Lhм ǎǳǇǇƻǊǘǎΥ 
Å 5ƛƎƛǘŀƭ Lκh 
Å !κ5 /ƻƴǾŜǊǘŜǊ ǿƛǘƘ уκмл ōƛǘ ǊŜǎƻƭǳǘƛƻƴ 
Å /ƻƳǇƭŜȄ ǎƻǳƴŘ ƎŜƴŜǊŀǘƛƻƴ 
Å 5ŜŘƛŎŀǘŜŘ w¢¢¢[ ǘǳƴŜ ŜƴƎƛƴŜ 
Å aǳƭǘƛ-{ǿƛǘŎƘ WƻȅǎǘƛŎƪΣ .ǳǘǘƻƴǎ 
Å 5ŀƭƭŀǎ м-²ƛǊŜ  

Lhн ǎǳǇǇƻǊǘǎΥ  
Å 5ƛƎƛǘŀƭ Lκh 
Å /ƻƳǇƭŜȄ ǎƻǳƴŘ ƎŜƴŜǊŀǘƛƻƴ 
Å 5ŜŘƛŎŀǘŜŘ w¢¢¢[ ǘǳƴŜ ŜƴƎƛƴŜ 
Å 5ŀƭƭŀǎ м-²ƛǊŜ 

Å hƴ-ōƻŀǊŘ ƳƛŎǊƻ-{5 ƳŜƳƻǊȅ ŎŀǊŘ ŀŘŀǇǘƻǊ ŦƻǊ 
ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ ǇǳǊǇƻǎŜǎΦ 
I/ ƳŜƳƻǊȅ ŎŀǊŘ ǎǳǇǇƻǊǘ ƛǎ ŀƭǎƻ ŀǾŀƛƭŀōƭŜ ŦƻǊ 
ŎŀǊŘǎ ƭŀǊƎŜǊ ǘƘŀƴ пD.Φ 

Å .ǳƛƭǘ ƛƴ ŜȄǘŜƴǎƛǾŜ п5D[ ƎǊŀǇƘƛŎǎ ŀƴŘ ǎȅǎǘŜƳ 
ƭƛōǊŀǊȅ ŦǳƴŎǘƛƻƴǎΦ  

Å 5ƛǎǇƭŀȅ Ŧǳƭƭ ŎƻƭƻǳǊ ƛƳŀƎŜǎΣ ŀƴƛƳŀǘƛƻƴǎΣ ƛŎƻƴǎ ŀƴŘ 
ǾƛŘŜƻ ŎƭƛǇǎ όƴƻ ŀǳŘƛƻ ǎǳǇǇƻǊǘ ŦƻǊ ǾƛŘŜƻύΦ 

Å {ǳǇǇƻǊǘǎ ŀƭƭ ŀǾŀƛƭŀōƭŜ ²ƛƴŘƻǿǎ Ŧƻƴǘǎ ŀƴŘ 
ŎƘŀǊŀŎǘŜǊǎ όƛƳǇƻǊǘŜŘ ŀǎ ŜȄǘŜǊƴŀƭ ŦƻƴǘǎύΦ 

Å пΦл± ǘƻ рΦр± ǊŀƴƎŜ ƻǇŜǊŀǘƛƻƴ όǎƛƴƎƭŜ ǎǳǇǇƭȅύΣ 
ƴƻƳƛƴŀƭ рΦл±Φ 

Å aƻŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎΥ прΦр Ȅ осΦл Ȅ моΦтƳƳ 
όƛƴŎƭǳŘƛƴƎ ƳƻǳƴǘƛƴƎ ǘŀōǎ ŀƴŘ ƘŜŀŘŜǊ ǇƛƴǎύΦ  

Å ²ŜƛƎƘǘ Ϥ ммƎΦ 

Å 5ƛǎǇƭŀȅ ±ƛŜǿƛƴƎ !ǊŜŀΥ нтΦл Ȅ нтΦлƳƳ 

Å wƻI{ /ƻƳǇƭƛŀƴǘΦ 
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3. Pin Configuration and Summary 
 
 

 
 
 
 

Interface/Programming Header 

Pin Symbol I/O Description 

1 +5V P 
Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0V to 
5.5V, nominal 5.0V. 

2 5V OUT P 5V OUT provides approximately 4.7 V through a protection diode. 

3 TX O 
Asynchronous Serial Transmit pin. Output data is at TTL voltage levels. Connect 
this pin to external device Serial Receive (Rx) signal. This pin is tolerant up to 5.0V 
levels. 

4 IO2 I/O General purpose IO2 pin. See section 2.2 for more detail. 

5 RX I 
Asynchronous Serial Receive pin. Connect this pin to external device Serial 
Transmit (Tx) signal. This pin is tolerant up to 5.0V levels. 

6 IO1 I/O General purpose IO1 pin. See section 2.2 for more detail. 

7 GND P Supply Ground. 

8 GND P Supply Ground. 

9 RESET I 

Master Reset signal. Internally pulled up to 3.3V via a 4.7K resistor. An active Low 
ǇǳƭǎŜ ƎǊŜŀǘŜǊ ǘƘŀƴ нΦл˃ǎ ǿƛƭƭ ǊŜǎŜǘ ǘƘŜ ƳƻŘǳƭŜΦ LŦ ǘƘŜ ƳƻŘǳƭŜ ƴŜŜŘǎ ǘƻ ōŜ ǊŜǎŜǘ 
externally, only use open collector type circuits. This pin is not driven low by any 
internal conditions. The host should control this pin via one of its port pins using 
an open collector/drain arrangement. 

10 3.3V P 
Regulated 3.3 Volts output, maximum available current 50mA to power external 
circuitry. 

 
I = Input, O = Output, P = Power  
 

      (2)       (4)      (6)       (8)      (10) 
5V OUT   IO2     IO1    GND    3.3V 

+5V      TX       RX      GND     RES 
(1)        (3)      (5)        (7)       (9) 
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4. Hardware Interface - Pins 
 
¢ƘŜ h˃[95-мну-Dн ǇǊƻǾƛŘŜǎ ōƻǘƘ ŀ ƘŀǊŘǿŀǊŜ ŀƴŘ 
ǎƻŦǘǿŀǊŜ ƛƴǘŜǊŦŀŎŜΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ƛƴ ŘŜǘŀƛƭ 
ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴǘŜǊŦŀŎŜ Ǉƛƴǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 
 

 Serial Ports - COM0 UART 4.1.
 
¢ƘŜ ˃h[95-мну-Dн Ƙŀǎ ŀ ŘŜŘƛŎŀǘŜŘ ƘŀǊŘǿŀǊŜ 
¦!w¢ ǘƘŀǘ Ŏŀƴ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ 
ŘŜǾƛŎŜǎΦ 
 
¢ƘŜ ǇǊƛƳŀǊȅ ŦŜŀǘǳǊŜǎ ŀǊŜΥ 
ω Cǳƭƭ-5ǳǇƭŜȄ у ōƛǘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ ǊŜŎŜǇǘƛƻƴ 
ǘƘǊƻǳƎƘ ǘƘŜ ¢· ŀƴŘ w· ǇƛƴǎΦ 
ω 5ŀǘŀ ŦƻǊƳŀǘΥ у ōƛǘǎΣ bƻ tŀǊƛǘȅΣ м {ǘƻǇ ōƛǘΦ 
ω !ǳǘƻ .ŀǳŘ ŦŜŀǘǳǊŜΦ 
ω .ŀǳŘ ǊŀǘŜǎ ŦǊƻƳ олл ōŀǳŘ ǳǇ ǘƻ сллY ōŀǳŘΦ 
 
¢ƘŜ {ŜǊƛŀƭ ǇƻǊǘ ƛǎ ŀƭǎƻ ǘƘŜ ǇǊƛƳŀǊȅ ƛƴǘŜǊŦŀŎŜ ŦƻǊ 
ŘƻǿƴƭƻŀŘƛƴƎ ŎƻƳǇƛƭŜŘ п5D[ ŀǇǇƭƛŎŀǘƛƻƴ ŎƻŘŜ ŀǎ 
ǿŜƭƭ ŀǎ ŦǳǘǳǊŜ tƳƳ/κCƛǊƳǿŀǊŜ ǳǇŘŀǘŜǎ ŦƻǊ ǘƘŜ ƻƴ-
ōƻŀǊŘ Dh[59[h· ǇǊƻŎŜǎǎƻǊΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ рΦ 
tƳƳ/κCƛǊƳǿŀǊŜ tǊƻƎǊŀƳƳƛƴƎ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΦ 
 
¢· Ǉƛƴ о ό{ŜǊƛŀƭ ¢ǊŀƴǎƳƛǘύΥ  
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ ¢ǊŀƴǎƳƛǘ ǇƛƴΣ ¢·Φ ¢ƘŜ 
ǎŜǊƛŀƭ ƻǳǘǇǳǘ Řŀǘŀ ƛǎ ŀǘ ¢¢[ ǾƻƭǘŀƎŜ ƭŜǾŜƭǎΦ /ƻƴƴŜŎǘ 
ǘƘƛǎ Ǉƛƴ ǘƻ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜ wȄ ǎƛƎƴŀƭΦ 
 
w· Ǉƛƴ р ό{ŜǊƛŀƭ wŜŎŜƛǾŜύΥ  
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ wŜŎŜƛǾŜ ǇƛƴΣ w·Φ /ƻƴƴŜŎǘ 
ǘƘƛǎ Ǉƛƴ ǘƻ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜ ¢ǊŀƴǎƳƛǘ ¢Ȅ ǎƛƎƴŀƭΦ 
 

 General Purpose I/O 4.2.
 
¢ƘŜǊŜ ŀǊŜ н DtLh Ǉƛƴǎ ŀǾŀƛƭŀōƭŜΣ Lhм ŀƴŘ LhнΦ 9ŀŎƘ 
DtLh Ƙŀǎ ŀ ƳǳƭǘƛǘǳŘŜ ƻŦ ƘƛƎƘ ƭŜǾŜƭ ŦǳƴŎǘƛƻƴǎ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛǘ ŀƴŘ ǘƘŜǎŜ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ǿƛǘƘƛƴ 
п5D[ ǳǎŜǊ ŀǇǇƭƛŎŀǘƛƻƴ ŎƻŘŜΦ 
 
wŜŦŜǊ ǘƻ ǘƘŜ ǎŜǇŀǊŀǘŜ ŘƻŎǳƳŜƴǘ ǘƛǘƭŜŘ 
άDh[59[h·-4DGL-Internal-CǳƴŎǘƛƻƴǎΦǇŘŦέ ŦƻǊ ŀ 
ŎƻƳǇƭŜǘŜ ǎŜǘ ƻŦ ōǳƛƭǘ ƛƴ п5D[ ƭƛōǊŀǊȅ ŦǳƴŎǘƛƻƴǎΦ 
 
Lhм Ǉƛƴ с όDŜƴŜǊŀƭ tǳǊǇƻǎŜ LhмύΥ 
DŜƴŜǊŀƭ ǇǳǊǇƻǎŜ Lhм ǇƛƴΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ƭƛǎǘǎ 
ǘƘŜ ŀǾŀƛƭŀōƭŜ DtLh ŦǳƴŎǘƛƻƴǎ ŀƴŘ ŦŜŀǘǳǊŜǎΦ 
 
Lhн Ǉƛƴ п όDŜƴŜǊŀƭ tǳǊǇƻǎŜ LhнύΥ 
DŜƴŜǊŀƭ ǇǳǊǇƻǎŜ Lhн ǇƛƴΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ƭƛǎǘǎ 
ǘƘŜ ŀǾŀƛƭŀōƭŜ DtLh ŦǳƴŎǘƛƻƴǎ ŀƴŘ ŦŜŀǘǳǊŜǎΦ 
 

bƻǘŜΥ DtLh Ǉƛƴǎ ŀǊŜ рΦл± ǘƻƭŜǊŀƴǘΦ 

 

GPIO Functions and Features 

Function IO1 IO2 
Digital Input Ҟ Ҟ 

Digital Output Ҟ Ҟ 

A/D Converter 8/10 bits Ҟ -- 

Joystick ς 5 position multi-switch Ҟ -- 

Dallas 1-Wire support Ҟ Ҟ 

Sound Generation, RTTTL Tunes Ҟ Ҟ 

 
LƴǇǳǘκhǳǘǇǳǘΥ 
.ƻǘƘ Lhм ŀƴŘ Lhн Ǉƛƴǎ Ŏŀƴ ōŜ ǇǊƻƎǊŀƳƳŜŘ ǘƻ ōŜ 
LƴǇǳǘǎ ƻǊ hǳǘǇǳǘǎΦ 5ƛŀƎǊŀƳ ōŜƭƻǿ ǎƘƻǿǎ ŀ [95 
ŎƻƴƴŜŎǘŜŘ ǘƻ Lhм όǇǊƻƎǊŀƳƳŜŘ ŀǎ ŀƴ ƻǳǘǇǳǘύ ŀƴŘ 
ŀ ōǳǘǘƻƴ ŎƻƴƴŜŎǘŜŘ ǘƻ Lhн όǇǊƻƎǊŀƳƳŜŘ ŀǎ ŀƴ 
ƛƴǇǳǘύΦ 
 

 
 
 
!ƴŀƭƻƎǳŜ ǘƻ 5ƛƎƛǘŀƭ /ƻƴǾŜǊǘŜǊΥ 
¢ƘŜ Lhм Ǉƛƴ Ŏŀƴ ōŜ ǇǊƻƎǊŀƳƳŜŘ ŀǎ ŀƴ !κ5 ƛƴǇǳǘΦ 
hǇǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƻ ǎŜƭŜŎǘ у ōƛǘ ƻǊ мл ōƛǘ 
ǊŜǎƻƭǳǘƛƻƴΦ 5ƛŀƎǊŀƳ ōŜƭƻǿ ƛǎ ŀ ŎƛǊŎǳƛǘ ƻŦ ŀ [ƛƎƘǘ 
5ŜǇŜƴŘŀƴǘ wŜǎƛǎǘƻǊ ό[5wύ ŎƻƴƴŜŎǘŜŘ ǘƻ Lhм ǘƻ 
ƳŜŀǎǳǊŜ ŀƴŘ ǊŜŎƻǊŘ ŎƘŀƴƎŜǎ ƛƴ ŀƳōƛŜƴǘ ƭƛƎƘǘΦ 
 

 
 
WƻȅǎǘƛŎƪ - aǳƭǘƛ {ǿƛǘŎƘΥ 
aǳƭǘƛǇƭŜ ōǳǘǘƻƴǎ ƻǊ ŀ Ƴǳƭǘƛ-ǎǿƛǘŎƘ WƻȅǎǘƛŎƪ Ŏŀƴ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Lhм Ǉƛƴ ƻƴ ǘƘŜ h˃[95-мну-Dн 
ƳƻŘǳƭŜΦ ¦Ǉ ǘƻ ŦƛǾŜ ōǳǘǘƻƴǎ ƻǊ ŀ р Ǉƻǎƛǘƛƻƴ Ƴǳƭǘƛ-
ǎǿƛǘŎƘ ƧƻȅǎǘƛŎƪ ŎƻƴƴŜŎǘǎ ǘƻ ŀ ƧǳƴŎǘƛƻƴ ƻŦ ŀ ǊŜǎƛǎǘƻǊ 
ƭŀŘŘŜǊ ƴŜǘǿƻǊƪ ǘƘŀǘ ŦƻǊƳǎ ŀ ǾƻƭǘŀƎŜ ŘƛǾƛŘŜǊΦ ¢ƘŜ 
!κ5 ŎƻƴǾŜǊǘŜǊ ƻŦ ǘƘŜ Lhм Ǉƛƴ ƛƴǘŜǊƴŀƭƭȅ ǊŜŀŘǎ ǘƘŜ 
ŀƴŀƭƻƎǳŜ ǾŀƭǳŜ ŀƴŘ ŘŜŎƻŘŜǎ ƛǘ ŀŎŎƻǊŘƛƴƎƭȅΦ ¢Ƙƛǎ 
ŦŜŀǘǳǊŜ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅ ŘŜŘƛŎŀǘŜŘ п5D[ ƭƛōǊŀǊȅ 
ŦǳƴŎǘƛƻƴǎΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŘƛŀƎǊŀƳǎ ƛƴŘƛŎŀǘŜ Ƙƻǿ ǘƻ 
ŎƻƴƴŜŎǘ ǳǇ ǘƻ ŦƛǾŜ ƛƴŘƛǾƛŘǳŀƭ ōǳǘǘƻƴǎ ƻǊ ŀ Ƴǳƭǘƛ 
ǎǿƛǘŎƘ ƧƻȅǎǘƛŎƪ ǘƻ ǘƘŜ Lhм ǇƛƴΦ 
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¦ƴǳǎŜŘ ōǳǘǘƻƴǎ Řƻ ƴƻǘ ƴŜŜŘ ǊŜǎƛǎǘƻǊǎ ǘƻ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŎƛǊŎǳƛǘΦ ¢ŀōƭŜ ōŜƭƻǿ ƭƛǎǘǎ ǘƘŜ 
ōǳǘǘƻƴǎ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǊŜǎƛǎǘƻǊ ǾŀƭǳŜǎΦ 
 

Number of 
Buttons 

Button 
Number 

Resistor 
Value 

м SW1 22K 

н SW2 10K 

о SW3 4.7K 

п SW4 2.2K 

р SW5 1.2K 

 
5ŀƭƭŀǎ м-²ƛǊŜΥ 
¢ƘŜ 5ŀƭƭŀǎ м-²ƛǊŜ ǇǊƻǘƻŎƻƭ ƛǎ ŀ ŦƻǊƳ ƻŦ ǎŜǊƛŀƭ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ ƻǾŜǊ ŀ ǎƛƴƎƭŜ 
Řŀǘŀ ƭƛƴŜ Ǉƭǳǎ ƎǊƻǳƴŘ ǊŜŦŜǊŜƴŎŜΦ aǳƭǘƛǇƭŜ м ²ƛǊŜ 
ŘŜǾƛŎŜǎ Ŏŀƴ ōŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ǎŀƳŜ ǎƘŀǊŜŘ Řŀǘŀ 
ƭƛƴŜ ǘƻ ƴŜǘǿƻǊƪ Ƴŀƴȅ ŘŜǾƛŎŜǎΦ hƴŜ ǿƛǊŜ ŘŜǾƛŎŜ 
ǎǳǇǇƻǊǘ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ ōƻǘƘ ǘƘŜ Lhм ŀƴŘ ǘƘŜ Lhн 
Ǉƛƴǎ ƻƴ ǘƘŜ h˃[95-мну-Dн ƳƻŘǳƭŜΦ  
 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŘƛŀƎǊŀƳ ŘŜǇƛŎǘǎ ŀ ǘȅǇƛŎŀƭ м-²ƛǊŜ 
ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊ ƛƴǘŜǊŦŀŎŜΦ 

 

{ƻǳƴŘ hǳǘǇǳǘΥ 
¢ƘŜ ˃h[95-мну-Dн ƳƻŘǳƭŜ ƛǎ ŎŀǇŀōƭŜ ƻŦ 
ƎŜƴŜǊŀǘƛƴƎ ŎƻƳǇƭŜȄ ǎƻǳƴŘǎ ŀƴŘ w¢¢¢[ ǘǳƴŜǎ ŦǊƻƳ 
ƛǘǎ Lhм ŀƴŘ Lhн ǇƛƴǎΦ ! ǎƛƳǇƭŜ ǎǇŜŀƪŜǊ ŎƛǊŎǳƛǘ ŀǎ 
ǎƘƻǿƴ ōŜƭƻǿ Ŏŀƴ ōŜ ǳǘƛƭƛǎŜŘΦ 
 

 
 

 System Pins 4.3.
 
Ҍр± όaƻŘǳƭŜ ±ƻƭǘŀƎŜ LƴǇǳǘύ  
tƛƴ мΥ 
aƻŘǳƭŜ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴǇǳǘ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ Ƴǳǎǘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǊŜƎǳƭŀǘŜŘ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴ ǘƘŜ 
ǊŀƴƎŜ ƻŦ пΦл ±ƻƭǘǎ ǘƻ рΦр ±ƻƭǘǎ 5/Φ bƻƳƛƴŀƭ 
ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ƛǎ рΦл ±ƻƭǘǎΦ 
 
р± hǳǘ όϤпΦт±ύ  
tƛƴ нΥ 
9ȄǘŜǊƴŀƭ ŎƛǊŎǳƛǘǊȅ ǘƘŀǘ ǊŜǉǳƛǊŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ р± 
ǎǳǇǇƭȅ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ǳǇ Ǿƛŀ ǘƘƛǎ ǇƛƴΦ aŀȄƛƳǳƳ 
ŀǾŀƛƭŀōƭŜ ŎǳǊǊŜƴǘ ƛǎ рлƳ!Φ 
 
Db5 όaƻŘǳƭŜ DǊƻǳƴŘύ 
tƛƴǎ тΣ уΥ 
5ŜǾƛŎŜ ƎǊƻǳƴŘ ǇƛƴǎΦ ¢ƘŜǎŜ Ǉƛƴǎ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ 
ǘƻ ƎǊƻǳƴŘΦ 
 
w9{9¢ όaƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘύ  
tƛƴ фΥ 
aƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘ ǇƛƴΦ !ƴ ŀŎǘƛǾŜ ƭƻǿ ǇǳƭǎŜ ƻŦ 
ƎǊŜŀǘŜǊ ǘƘŀƴ н ƳƛŎǊƻ-ǎŜŎƻƴŘǎ ǿƛƭƭ ǊŜǎŜǘ ǘƘŜ 
ƳƻŘǳƭŜΦ LƴǘŜǊƴŀƭƭȅ ǇǳƭƭŜŘ ǳǇ ǘƻ оΦо± Ǿƛŀ ŀ пΦтY 
ǊŜǎƛǎǘƻǊΦ hƴƭȅ ǳǎŜ ƻǇŜƴ ŎƻƭƭŜŎǘƻǊ ǘȅǇŜ ŎƛǊŎǳƛǘǎ ǘƻ 
ǊŜǎŜǘ ǘƘŜ ŘŜǾƛŎŜ ƛŦ ŀƴ ŜȄǘŜǊƴŀƭ ǊŜǎŜǘ ƛǎ ǊŜǉǳƛǊŜŘΦ 
 
оΦо±ƻǳǘ όоΦо± wŜƎǳƭŀǘŜŘ hǳǘǇǳǘύ 
tƛƴ млΥ 
9ȄǘŜǊƴŀƭ ŎƛǊŎǳƛǘǊȅ ǘƘŀǘ ǊŜǉǳƛǊŜǎ ŀ ǊŜƎǳƭŀǘŜŘ оΦо± 
ǎǳǇǇƭȅ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ǳǇ Ǿƛŀ ǘƘƛǎ ǇƛƴΦ aŀȄƛƳǳƳ 
ŀǾŀƛƭŀōƭŜ ŎǳǊǊŜƴǘ ƛǎ рлƳ!Φ 
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5. PmmC/Firmware Programming 
 
The GOLDELOX ǇǊƻŎŜǎǎƻǊ ƻƴ ǘƘŜ ˃OLED-128-G2 
module can be re-programmed with the latest 
PmmC configuration for updates and future 
proofing. The chip-level configuration is available 
as a PmmC (Personality-module-micro-Code) file 
and the programming must be performed over the 
serial interface. The chip-resident internal 4DGL 
functions are part of the GOLDELOX PmmC 
configuration file so please check regularly for the 
latest updates and enhancements.  
 
It is recommended that the ˃ h[95-128-G2 display 
module be socketed on the application board 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 10). To provide a link 
between the PC and the ICSP interface, a specific 
4D Programming Cable is required and is available 
from 4D Systems.  
 
Using a non-4D programming interface could 
damage your display, and void your Warranty. 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Module Features 
 
The ˃h[95-128-G2 module is designed to 
accommodate most applications. Some of the 
main features of the module are listed below. 
 

 Display ς мΦрέ PMOLED  6.1.
 
The ˃ h[95-128-G2 is equipped with a full colour 
PMOLED screen. Some of the features of the 
screen are: 
 
ω  Screen Size: мΦрέdiagonal 
ω  128 x 128 Resolution PMOLED Display 
ω  Screen Dimensions: 33.5 x 33.5mm. 
ω  Viewing Area: 27 x 27mm 
ω  65K true to life colours 
ω  Brightness: 100 cd/m2 
ω  Contrast Ratio: 5000:1 
ω  Viewing Angle: > 160 degrees 
ω  No Back lighting 
 

bƻǘŜΥ ¢ƘŜ 5ƛǎǇƭŀȅǎ ǳǎŜŘ ŀǊŜ ǘƘŜ ƘƛƎƘŜǎǘ ǊŀǘŜŘ 
ΨDǊŀŘŜ !Ω 5ƛǎǇƭŀȅǎΣ ǿƘƛŎƘ ŀƭƭƻǿ ŦƻǊ л-п ŘŜŦŜŎǘƛǾŜ 
ǇƛȄŜƭǎΦ ! ŘŜŦŜŎǘƛǾŜ ǇƛȄŜƭ ŎƻǳƭŘ ōŜ ǎƻƭƛŘ .ƭŀŎƪ 
ό5ŜŀŘύΣ ²ƘƛǘŜΣ wŜŘΣ DǊŜŜƴ ƻǊ .ƭǳŜΦ 

 

 GOLDELOX Processor 6.2.
 
The module is designed around the GOLDELOX 
Graphics Processor from 4D-Labs. 
 

 
 
The GOLDELOX is a custom embedded graphics 
processor designed 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 plug-n-play interface to many 8bit 80-Series 
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 choose your display and interface it 
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to the GOLDELOX on 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 available from the 
http://www.4dsystems.com.au website: 
άGOLDELOX-DS-ǊŜǾȄΦǇŘŦέ 
 

 SD/SDHC Memory Cards 6.3.
 
The module supports micro-SD memory cards via 
the on-board micro-SD 
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 micro-SD and high capacity HC 
memory cards (4GB and above). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

7. OLED Screen Precautions 
 
ω !ǾƻƛŘ ƘŀǾƛƴƎ ŀ ²ƘƛǘŜ .ŀŎƪƎǊƻǳƴŘΦ ¢ƘŜ ƳƻǊŜ 
pixels that are lit up, the more the display module 
will consume current. A full white screen will have 
the highest power consumption. 
 
ω !ǾƻƛŘ ŘƛǎǇƭŀȅƛƴƎ ƻōƧŜŎǘǎ ƻǊ text on White 
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 
background. 
 
ω !ǾƻƛŘ ƘŀǾƛƴƎ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ǎŀƳŜ ƛƳŀƎŜκƻōƧŜŎǘ 
on the screen for lengthy periods of time. This will 
cause a burn-in 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. 
 
ω ¢ƘŜ ŘƛǎǇƭŀȅ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ǎŎǊŀǘŎƘŜŘΦ ¢ƘŜ ǎƻŦǘ 
polarisation film on the glass surface may be 
damaged if rubbed by hard objects. Handle with 
care to avoid scratching the display. 
 
ω aƻƛǎǘǳǊŜ ŀƴŘ ǿŀter can damage the 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. 
 
ω 5ƛǊǘ ŦǊƻƳ ŦƛƴƎŜǊǇǊƛƴǘ ƻƛƭ ŀƴŘ Ŧŀǘ Ŏŀƴ Ŝŀǎƛƭȅ ǎǘŀƛƴ 
the surface of the display. Gently wipe off any 
stains with a soft lint-free cloth. 
 
ω ¢ƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅ ǿƛƭƭ ŘŜƎǊŀŘŜ 
under high temperature and humidity. Avoid such 
conditions when storing. 
 
ω 5ƛǎǇƭŀȅǎ ŀǊŜ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ƳŜŎƘŀƴƛŎŀƭ ǎƘƻŎƪ ŀƴŘ 
any force exerted on the module may result in 
deformed zebra strips and cracks. 
 
ω !ƭǿŀȅǎ ǳǎŜ ǘƘŜ ƳƻǳƴǘƛƴƎ ƘƻƭŜǎ ƻƴ ǘƘŜ ƳƻŘǳƭŜϥǎ 
printed circuit board to mount the display. 
 
 
 

 
 
 
  

http://www.4dsystems.com.au/
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8. Hardware Tools 
 
The following hardware tools are required for full 
control of the ˃ h[95-128-G2 module. 
 

 4D Programming Cable / Adaptor  8.1.
 
The 4D Programming Cable and uUSB-PA5 
Programming Adaptor are essential hardware 
tools to program, customise and test the PICASO 
Processor.  
 
Either the 4D Programming Cable or the uUSB-PA5 
Programming Adaptor can be 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. 
 
The 4D Programming Cable and uUSB-PA5 
Programming Adaptor are available from 4D 
Systems, www.4dsystems.com.au 
 
Using a non-4D programming interface could 
damage your processor, and void your Warranty. 
 

 
4D Programming Cable 

 

 
uUSB-PA5 Programming Adaptor 

 
 
 
 
 
 
 
 
 
 

 Development Hardware 8.2.
 
4D Systems has designed a development board 
compatible with the ˃ h[95-128-G2, enabling easy 
prototyping to take place and to experiment with 
ǘƘŜ ˃h[95-128-G2 display module. 
 

 
 
This development board is called the 4DevBoard, 
and is available from the 4D Systems website 
store, or from 4D Systems distributors. 
 
 

  

file:///C:/Users/James/Dropbox/4D%20Projects/Documentation/uLCD-32WPTu%20Datasheet/www.4dsystems.com.au
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9. 4DGL - Software Language 
 
The heart of the ˃ h[95-128-G2 module is the 
GOLDELOX graphics processor from 4D Labs. The 
GOLDELOX belongs to a family of processors 
powered by a highly optimised soft core virtual 
engine, EVE (Extensible Virtual Engine). 
 
EVE is a proprietary, high performance virtual-
machine with an extensive byte-code instruction 
set optimised to execute compiled 4DGL 
programs. 4DGL (4D Graphics Language) was 
specifically developed from ground up for the EVE 
engine core. It is a high level language which is 
easy to learn and simple to understand yet 
powerful enough to tackle many embedded 
graphics applications. 
 
4DGL is a graphics oriented language allowing 
rapid application development, and the syntax 
structure was designed using elements of popular 
languages such as C, Basic, Pascal and others.  
 
Programmers familiar with these languages will 
feel right at home with 4DGL. It includes many 
familiar instructions such as IF..ELSE..ENDIF, 
WHILE..WEND, REPEAT..UNTIL, GOSUB..ENDSUB, 
GOTO, PRINT as well as some specialised 
instructions SERIN, SEROUT, GFX_LINE, 
GFX_CIRCLE and many more.  
 
For detailed information pertaining to the 4DGL 
language, please refer to the following documents: 
άп5D[-Programmers-Reference-aŀƴǳŀƭΦǇŘŦέ   
άGOLDELOX-4DGL-Internal-CǳƴŎǘƛƻƴǎΦǇŘŦέ 
 
To assist with the development of 4DGL 
applications, the Workshop 4 IDE combines a full-
featured editor, a compiler, a linker and a down-
loader into a single PC-based application. It's all 
you need to code, test and run your applications.  
 
4DGL is available to be written in two of the three 
environments offered by the Workshop 4 IDE, 
Designer and ViSi.  
 
 
 
 
 
 
 
 
 
 
 
 

10. 4D Systems - Workshop 4 IDE 
 
Workshop 4 is a comprehensive software IDE that 
provides an integrated software development 
platform for all of the 4D family of processors and 
modules. The IDE combines the Editor, Compiler, 
Linker and Downloader to develop complete 4DGL 
application code. All user application code is 
developed within the Workshop 4 IDE. 
 
The Workshop 4 IDE supports multiple 
development environments for the user, to cater 
for different user requirements and skill level. 
 

¶ The Designer environment enables the user to 
write 4DGL code in its natural form to 
program the ˃ h[95-128-G2.  

¶ A visual programming experience, suitably 
called ViSi, enables drag-and-drop type 
placement of objects to assist with 4DGL code 
generation and allows the user to visualise 
how the display will look while being 
developed.  

¶ A Serial environment is also provided to 
transform the ˃h[95-128-G2 into a slave 
serial module, allowing the user to control the 
display from any host microcontroller or 
device with a serial port. 

 
The Workshop 4 IDE is available from the 4D 
Systems website. www.4dsystems.com.au 
 
For a comprehensive manual on the Workshop 4 
IDE Software along with other documents, refer to 
the documentation from the 4D Systems website, 
on the Workshop 4 product page. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

file:///C:/Users/James/Dropbox/4D%20Projects/Documentation/uLCD-32WPTu%20Datasheet/www.4dsystems.com.au
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 Workshop 4 ς Designer Environment 10.1.
 
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 downloaded to the Module. 
 

 
 

 Workshop 4 ς ViSi Environment 10.2.
 
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 with that 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. 
 

 
 
 
 
 
 

 Workshop 4 ς Serial Environment 10.3.
 
The Serial environment in the Workshop 4 IDE 
provides the user 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 configured 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. 
 
wŜŦŜǊ ǘƻ ǘƘŜ άSerial Command Set Reference 
aŀƴǳŀƭέ from the Workshop 4 product page 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 pre-programmed 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 
 
 








