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1. Description 
 
The pixxiLCD-20 is part of the new and revolutionary 
pixxiLCD series of embedded graphics displays 
designed and manufactured by 4D Systems. 
Developed with low total cost of ownership in mind, 
ǘƘƛǎ нΦлέ ŎƻƭƻǳǊ ¢C¢-LCD compact Intelligent Display 
module offers an array of functionality and options for 
any designer, integrator or user.  
 
The pixxiLCD-20 is powered by the configurable PIXXI-
28 graphics processor, allowing various functionalities 
such as touch detection, microSD or serial flash 
memory storage, GPIO, and ADC, along with multiple 
millisecond resolution timers, and UART and I2C 
communication.  
 
The pixxiLCD-20 embedded graphics displays comes in 
two variants: 
 
ω Non-touch (pixxiLCD-20P2) 
ω Capacitive touch (pixxiLCD-20P2CT-CLB) 
 
The pixxiLCD embedded graphics displays are 100% 
compatible with the Workshop4 IDE, which provides 
users with a wealth of options for programming and 
controlling their system. 
 
The pixxiLCD embedded graphics displays feature a 
standard 15-way, 0.5mm pitch ZIF socket interface 
which carries the UART, I/O, I2C, power, and reset 
signals to/from the display. 
 

 

Figure 1: The pixxiLCD-20P2-CTP-CLB 
 
 
 
 
 

2. Features 

a tƻǿŜǊŦǳƭ нΦлέ LƴǘŜƭƭƛƎŜƴǘ [/5π¢C¢ ŘƛǎǇƭŀȅ ƳƻŘǳƭŜ 
ǇƻǿŜǊŜŘ ōȅ tL··Lπну 

a мтс Ȅ ннл wŜǎƻƭǳǘƛƻƴΣ wD. срY ¢C¢ {ŎǊŜŜƴ  

a /ŀǇŀŎƛǘƛǾŜ ¢ƻǳŎƘ tŀƴŜƭ όǇƛȄȄƛ[/5πнлtн/¢π/[.ύ 

a онY. ƻŦ CƭŀǎƘ ƳŜƳƻǊȅ ŦƻǊ ǳǎŜǊ ŀǇǇƭƛŎŀǘƛƻƴ ŎƻŘŜΦ 

a мпY. ƻŦ {w!a ŦƻǊ ǳǎŜǊ ǾŀǊƛŀōƭŜǎΦ 

a {ŜƭŜŎǘŀōƭŜ мсa. {ŜǊƛŀƭ CƭŀǎƘ ƳŜƳƻǊȅ ŎƘƛǇ ŦƻǊ 
ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜΣ Řŀǘŀ ŦƛƭŜǎΣ ŦƻƴǘǎΣ ƻǊ ŦƻǊ ƘƻƭŘƛƴƎ 
ŜȄǘǊŀ ŎƻŘŜ ŦǳƴŎǘƛƻƴǎ όǘƻ ŜȄǇŀƴŘ ǘƘŜ ŎƻŘŜ ǎǘƻǊŀƎŜ ƻŦ 
ǘƘŜ ǇǊƻŎŜǎǎƻǊύ 

a {ŜƭŜŎǘŀōƭŜ ƻƴπōƻŀǊŘ ǇǳǎƘ ǘȅǇŜ ƳƛŎǊƻπ{5 ƳŜƳƻǊȅ 
ŎŀǊŘ ŎƻƴƴŜŎǘƻǊ ŦƻǊ ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜΣ Řŀǘŀ ŦƛƭŜǎΣ 
Ŧƻƴǘǎ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ ǇǳǊǇƻǎŜǎΦ 

a о DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh Ǉƛƴǎ ŦƻǊ ǳǎŜǊ ƛƴǘŜǊŦŀŎƛƴƎΣ н ƻŦ 
ǿƘƛŎƘ ŀǊŜ ŎƻƴŦƛƎǳǊŀōƭŜ ŀǎ ŀƴŀƭƻƎ ƛƴǇǳǘǎ ƻǊ ŀǎ Lн/Φ  

a aŀǎǘŜǊ Lн/ ǇƻǊǘ όƳŀȄƛƳǳƳ ǎǳǇǇƻǊǘŜŘ ǎǇŜŜŘ ƛǎ Ŧŀǎǘ 
Lн/ύ ŦƻǊ ǳǎŜǊ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǾƛŎŜǎΦ  

a ¦!w¢ ǇƻǊǘΣ !ǎȅƴŎƘǊƻƴƻǳǎ ƘŀǊŘǿŀǊŜ ǎŜǊƛŀƭΣ ǿƛǘƘ олл 
ǘƻ нмутрлл ōŀǳŘΣ ŦƻǊ ƛƴǘŜǊŦŀŎƛƴƎ ǘƻ ŀ Iƻǎǘ ƻǊ {ƭŀǾŜ 
ŘŜǾƛŎŜΦ ¢ƘŜ {ŜǊƛŀƭ ǇƻǊǘ ƛǎ ŀƭǎƻ ǳǎŜŘ ŦƻǊ ŘŜǾƛŎŜ 
ǇǊƻƎǊŀƳƳƛƴƎΦ 

a 5h{ ŎƻƳǇŀǘƛōƭŜ ŦƛƭŜ ŀŎŎŜǎǎ όC!¢мс ŦƻǊƳŀǘύ ǳǎƛƴƎ 
ǳ{5Σ ŀǎ ǿŜƭƭ ŀǎ ƭƻǿπƭŜǾŜƭ ŀŎŎŜǎǎ ǘƻ ŎŀǊŘ ƳŜƳƻǊȅΦ 

a 5ƛǎǇƭŀȅ ŦǳƭƭπŎƻƭƻǳǊ ƛƳŀƎŜǎΣ ŀƴƛƳŀǘƛƻƴǎΣ ƛŎƻƴǎΣ ŀƴŘ 
ǾƛŘŜƻ ŎƭƛǇǎΦ 

a {ǳǇǇƻǊǘǎ ŀƭƭ ŀǾŀƛƭŀōƭŜ ²ƛƴŘƻǿǎ ŦƻƴǘǎΦ 

a CǊŜŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ {ƻŦǘǿŀǊŜ 5ŜǾŜƭƻǇƳŜƴǘ ¢ƻƻƭǎ 
ό²ƻǊƪǎƘƻǇпύ ǇǊƻǾƛŘŜǎ ŘǊŀƎπŀƴŘπŘǊƻǇ ǎǘȅƭŜ ŀƴŘ 
ŎƻŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎ ŦƻǊ ǊŀǇƛŘ ŀǇǇƭƛŎŀǘƛƻƴ 
ŘŜǾŜƭƻǇƳŜƴǘΣ ǳǇƎǊŀŘŀōƭŜ ǘƻ ²ƻǊƪǎƘƻǇп twh ŦƻǊ 
ŀŘŘƛǘƛƻƴŀƭ ŦŜŀǘǳǊŜǎΦ  

a {ǘŀƴŘŀǊŘ мрπǿŀȅΣ лΦрƳƳ ǇƛǘŎƘ ½LC ǎƻŎƪŜǘ ƛƴǘŜǊŦŀŎŜ 
ǿƘƛŎƘ ŎŀǊǊƛŜǎ ǘƘŜ ¦!w¢Σ LκhΣ Lн/Σ ǇƻǿŜǊΣ ŀƴŘ ǊŜǎŜǘ 
ǎƛƎƴŀƭǎ ǘƻκŦǊƻƳ ǘƘŜ ŘƛǎǇƭŀȅΦ 

a {ƛƴƎƭŜ рΦл ±ƻƭǘ {ǳǇǇƭȅ όпΦл± ǘƻ рΦр± ǊŀƴƎŜύΦ  

a 5ƛǎǇƭŀȅ 5ƛƳŜƴǎƛƻƴǎΥ  

   ǇƛȄȄƛ[/5πнлtнΥ отΦсу Ȅ рмΦоо Ȅ рΦт ƳƳ  

   ǇƛȄȄƛ[/5πнлtн/¢π/[.Υ ппΦсл Ȅ срΦул Ȅ тΦл ƳƳ  

a ²ŜƛƎƘǘΥ  

   ǇƛȄȄƛ[/5πнлtнΥ Ϥмс ƎǊŀƳǎ 

   ǇƛȄȄƛ[/5πнлtнπ/¢tπ/[.Υ Ϥнл ƎǊŀƳǎ 

a wƻI{Σ w9!/I ŀƴŘ /9 ŎƻƳǇƭƛŀƴǘΦ 

a t/. ƛǎ ¦[ фп±πл CƭŀƳƳŀōƛƭƛǘȅ wŀǘŜŘ 
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3. Typical Applications 
 

¶ General purpose low-cost embedded graphics. 

¶ Elevator control systems 

¶ Point of sale terminals. 

¶ Electronic gauges and metres. 

¶ Test and measurement and general-purpose instrumentation. 

¶ Industrial control and Robotics. 

¶ Automotive system displays. 

¶ GPS/Sat-Nav systems. 

¶ Medical instruments and applications. 

¶ Heart rate and Blood pressure monitors. 

¶ Smart Home Automation display panels. 

¶ Consumer appliance devices. 

¶ Security and Access control panels. 

¶ Air conditioner control panels. 

¶ Lighting control panels. 

¶ Vending machine panels. 

¶ Power meter panels. 

¶ Gaming equipment. 

¶ And much more. 
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4. Hardware Overview 
 

 
 

Figure 2: FPC Pinout  

 

bƻǘŜΥ L Ґ LƴǇǳǘΣ h Ґ hǳǘǇǳǘΣ t Ґ tƻǿŜǊΣ ! Ґ !ƴŀƭƻƎ  

USER I/O ς 15 way FPC 
Pin Symbol I/O Description 

1 GND P Device Ground. 

2 +3.3V P 3.3V Output of the internal voltage regulator. 

3 +5V P Device Positive Supply. 

4 +5V P Device Positive Supply. 

5 GND P Device Ground. 

6 GND P Device Ground. 

7 TX O 
Dedicated Asynchronous Serial Port Transmit pin, TX. 
This pin outputs 3.3V levels. 

8 RX I 
Dedicated Asynchronous Serial Port Receive pin, RX. 
This pin is 5.0V tolerant. 

9 RESET I Master Reset signal. This pin is 3.3V tolerant only. Active Low. 

10 -- -- Not Connected 

11 -- -- Not Connected 

12 IO3 I/O 
This pin is available as a GPIO pin or as a Pulse Width Modulated (PWM) 
Audio output pin. This pin outputs 0V or 3.3V levels and is 3.3V tolerant as 
an input. 

13 IO2 A/I/O 
This pin is available as a General Purpose I/O pin with analog capability. It 
can also be configured as an I2C Data In/Out pin, SDA1. This pin outputs 
3.3V levels and is 3.3V tolerant only. 

14 IO1 A/I/O 
This pin is available as a General Purpose I/O pin with analog capability. It 
can also be configured as an I2C clock output pin, SCL1. This pin outputs 
3.3V levels and is 3.3V tolerant only. 

15 GND P Device Ground. 

Pin1 

Pin15 

USER I/O ς 15 
way ZIF Socket 
0.5mm pitch 
Upper Contact 
8mm wide FPC 
Cable 
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5. Hardware Interface - Pins 
 
¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴǘŜǊŦŀŎŜ Ǉƛƴǎ ƻŦ 
ǘƘŜ ǇƛȄȄƛ[/5πнл ŜƳōŜŘŘŜŘ ƎǊŀǇƘƛŎǎ ŘƛǎǇƭŀȅǎΦ  
 
¢ƘŜ ǇƛȄȄƛ[/5πнл Ƙŀǎ ǘƘŜ ŜǎǎŜƴǘƛŀƭ ƘŀǊŘǿŀǊŜ 
ǇŜǊƛǇƘŜǊŀƭǎ ŎƻƴŦƛƎǳǊŜŘ ŦƻǊ ƛƴǘŜǊŦŀŎƛƴƎ ǿƛǘƘ ƻǘƘŜǊ 
ŜȄǘŜǊƴŀƭ ŘŜǾƛŎŜǎ ς ƎŜƴŜǊŀƭ ǇǳǊǇƻǎŜ ŘƛƎƛǘŀƭ 
ƛƴǇǳǘκƻǳǘǇǳǘΣ ŀƴŀƭƻƎ ƛƴǇǳǘΣ ¦!w¢Σ ŀƴŘ Lн/Φ  
 
¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǇŜǊƛǇƘŜǊŀƭǎ ǊŜƭŜǾŀƴǘ ƻƴƭȅ ǘƻ 
ǘƘŜ ǇƛȄȄƛ[/5 ŜƳōŜŘŘŜŘ ƎǊŀǇƘƛŎǎ ŘƛǎǇƭŀȅǎΦ CƻǊ 
ŎƻƳǇƭŜǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ƘŀǊŘǿŀǊŜ ǇŜǊƛǇƘŜǊŀƭǎ ƻŦ 
ǘƘŜ tL··Lπну ƎǊŀǇƘƛŎǎ ǇǊƻŎŜǎǎƻǊΣ ǊŜŦŜǊ ǘƻ ǘƘŜ tL··Lπну 
ƎǊŀǇƘƛŎǎ ǇǊƻŎŜǎǎƻǊ ŘŀǘŀǎƘŜŜǘΦ 
 

5.1. Serial Ports ς TTL Level Serial 
 
¢ƘŜ tL··Lπну tǊƻŎŜǎǎƻǊ Ƙŀǎ ŀ ǎƛƴƎƭŜ ƘŀǊŘǿŀǊŜ 
ŀǎȅƴŎƘǊƻƴƻǳǎ ǎŜǊƛŀƭ ǇƻǊǘ ό/haлύΣ ǿƛǘƘ ŦƛȄŜŘ Ǉƛƴǎ 
¢·κw·Φ ¢ƘŜ tL··LπнуΩǎ ǎŜǊƛŀƭ ǇƻǊǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ 
ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜǎ ŀƴŘ ƛǎ ŀƭǎƻ 
ǳǎŜŘ ŦƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ǘƘŜ tL··Lπну ƛǘǎŜƭŦΦ 

¢ƘŜ ǇǊƛƳŀǊȅ ŦŜŀǘǳǊŜǎ ŀǊŜΥ 

¶ Cǳƭƭπ5ǳǇƭŜȄ у ōƛǘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ 
ǊŜŎŜǇǘƛƻƴΦ 

¶ 5ŀǘŀ ŦƻǊƳŀǘΥ у ōƛǘǎΣ bƻ tŀǊƛǘȅΣ м {ǘƻǇ ōƛǘΦ  

¶ LƴŘŜǇŜƴŘŜƴǘ .ŀǳŘ ǊŀǘŜǎ ŦǊƻƳ олл ōŀǳŘ ǳǇ ǘƻ 
нмутрлл ōŀǳŘΦ 

¶ {ƛƴƎƭŜ ōȅǘŜ ǘǊŀƴǎƳƛǘǎ ŀƴŘ ǊŜŎŜƛǾŜǎ ƻǊ ŀ Ŧǳƭƭȅ 
ōǳŦŦŜǊŜŘ ǎŜǊǾƛŎŜΦ ¢ƘŜ ōǳŦŦŜǊŜŘ ǎŜǊǾƛŎŜ ŦŜŀǘǳǊŜ 
Ǌǳƴǎ ƛƴ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ŎŀǇǘǳǊƛƴƎ ŀƴŘ 
ōǳŦŦŜǊƛƴƎ ǎŜǊƛŀƭ Řŀǘŀ ǿƛǘƘƻǳǘ ǘƘŜ ǳǎŜǊ 
ŀǇǇƭƛŎŀǘƛƻƴ ƘŀǾƛƴƎ ǘƻ Ŏƻƴǎǘŀƴǘƭȅ Ǉƻƭƭ ŀƴȅ ƻŦ 
ǘƘŜ ǎŜǊƛŀƭ ǇƻǊǘǎΦ ¢Ƙƛǎ ŦǊŜŜǎ ǳǇ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ 
ǘƻ ǎŜǊǾƛŎŜ ƻǘƘŜǊ ǘŀǎƪǎΦ  

 

 
 
A single byte serial transmission consists of the start 
bit, 8-bits of data followed by the stop bit. The start bit 
is always 0, while a stop bit is always 1. The LSB (Least 
Significant Bit, Bit 0) is sent out first following the start 
bit. Figure below shows a single byte transmission 
timing diagram. 
 

 
 
COM0 is the programming interface for User program 
downloads, and PmmC programming. Once the 
compiled 4DGL application program (EVE byte-code) is 
downloaded and the user code starts executing, the 
serial port is then available to the user application.  
 
TX pin (Serial Transmit COM0): 
Dedicated Asynchronous Serial port COM0 transmit 
pin, TX. Connect this pin to external serial device 
receive (RX) signal. This pin outputs at 3.3V levels. 
 
RX pin (Serial Receive COM0): 
Dedicated Asynchronous Serial port COM0 receive pin, 
RX. Connect this pin to external serial device transmit 
(TX) signal. This pin is 5.0V tolerant. 
 

UART Pin pixxiLCD FPC Pin 

TX 7 

RX 8 

 

bƻǘŜΥ {ŜǊƛŀƭ ǇƻǊǘ ƻǳǘǇǳǘǎ ŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ¢¢[ оΦо±Σ 
ƘƻǿŜǾŜǊ ŀǊŜ р± ǘƻƭŜǊŀƴǘΣ ǎƻ Ŏŀƴ ŀŎŎŜǇǘ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŦǊƻƳ р± ŘŜǾƛŎŜǎΦ 

 

5.2. General Purpose I/O 
 
The pixxiLCD-20 has three general purpose 
input/output (GPIO) pins available. The table below 
shows the allocation of the GPIO pins on the pixxiLCD 
flex interface. 

 

GPIO Pin 
pixxiLCD  
FPC Pin 

Pin Name 
Analog 
Capable 

IO1 7 IO1_PIN ᾛ 

IO2 8 IO2_PIN ᾛ 

IO3 9 IO3_PIN - 

 
GPIO pins IO1, IO2 and IO3 can be individually set as a 
digital input or output. The pin mode of all the pins at 
power-up or reset is input by default. When set as 
digital inputs, the pins are 3.3V tolerant. Digital GPIO 
pins can only source/sink 15 mA. 
 
GPIO pins IO1 and IO2 can also serve as analog input 
pins. The pin mode of all the pins at power-up or reset 
is input by default. The analog input pins have a range 
of 0 to 3.3V, each having a maximum 12-bit resolution. 
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5.3. I2C Interface 
 
The I2C peripheral operates up to 1 MHz, supporting 
standard mode, full speed, and fast mode.  
 
The pixxiLCD-20 can only function as a Master in an 
I2C bus.  
 
The following table illustrates which of the GPIO pins 
can be used for I2C communication. 
 

GPIO Pin pixxiLCD  
FPC Pin 

I2C Pin 
Function 

IO1 7 SCL1 

IO2 8 SDA1 

IO3 9 - 

 
I2C clock output pin, SCL1. Connect this pin to the SCL 
pin of an external I2C device. 
 
I2C data input/output pin, SDA1. Connect this pin to 
the SDA pin of an external I2C device.  

 

5.4. System Pins 
 
Ҍр± ό5ŜǾƛŎŜ {ǳǇǇƭȅ ±ƻƭǘŀƎŜύ  
5ƛǎǇƭŀȅ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ ǎƘƻǳƭŘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎǘŀōƭŜ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ 
пΦл ±ƻƭǘǎ ǘƻ рΦр ±ƻƭǘǎ 5/Φ bƻƳƛƴŀƭ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ƛǎ 
рΦл ±ƻƭǘǎΦ 
 
ҌоΦо± ό5ŜǾƛŎŜ hǳǘǇǳǘ ±ƻƭǘŀƎŜύ  
оΦо± hǳǘǇǳǘ ƻŦ ǘƘŜ ƛƴǘŜǊƴŀƭ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊΦ [ƛƳƛǘŜŘ 
ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нрлƳ!Σ ŦƻǊ ŜȄǘŜǊƴŀƭ ǳǎŜΦ 
 
Db5 όaƻŘǳƭŜ DǊƻǳƴŘύ 
5ŜǾƛŎŜ ƎǊƻǳƴŘ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ 
ǎȅǎǘŜƳ ƎǊƻǳƴŘΦ 
 
w9{9¢ όaƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘύ  
5ŜǾƛŎŜ aŀǎǘŜǊ wŜǎŜǘ ǇƛƴΦ !ƴ ŀŎǘƛǾŜ ƭƻǿ ǇǳƭǎŜ ƻŦ ƎǊŜŀǘŜǊ 
ǘƘŀƴ н ƳƛŎǊƻǎŜŎƻƴŘǎ ǿƛƭƭ ǊŜǎŜǘ ǘƘŜ ŘŜǾƛŎŜΦ hƴƭȅ ǳǎŜ 
ƻǇŜƴ ŎƻƭƭŜŎǘƻǊ ǘȅǇŜ ŎƛǊŎǳƛǘǎ ǘƻ ǊŜǎŜǘ ǘƘŜ ŘŜǾƛŎŜ ƛŦ ŀƴ 
ŜȄǘŜǊƴŀƭ ǊŜǎŜǘ ƛǎ ǊŜǉǳƛǊŜŘΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ ƴƻǘ ŘǊƛǾŜƴ ƭƻǿ ōȅ 
ŀƴȅ ƛƴǘŜǊƴŀƭ ŎƻƴŘƛǘƛƻƴǎΦ 
 
 
 
 
 
 
 
 
 
 
 

6. micro SD/Flash 
 
The pixxiLCD-20 display module has two memory 
devices available: microSD, and Flash Memory. The 
automatic hardware selection of the memory device 
being used is dictated by the presence of a microSD 
card inserted into the display module.  
 
When using the uSD card as the memory device, 
simply insert the uSD card into the socket.  
 
When using the Flash Memory as the memory device, 
simple eject the uSD card or yet do not insert anything 
in the socket. 
 
The presence of the uSD card triggers a card detect 
switch inside the uSD socket, which enables or 
disables the Flash Memory. Only one can be enabled 
at once due to sharing the same bus, so your project 
needs to be designed with either uSD or Flash in mind. 
 

bƻǘŜΥ ¢ƘŜ ŎƻǊǊŜŎǘ tƳƳ/ Ƴǳǎǘ ōŜ ƭƻŀŘŜŘ ƛƴ ǘƘŜ ŘƛǎǇƭŀȅ 
ǿƘŜƴ ŎƘƻƻǎƛƴƎ ǘƘŜ ƳŜƳƻǊȅ ŘŜǾƛŎŜ όπǳ ŦƻǊ ǘƘŜ {5 
ƳŜƳƻǊȅ ŀƴŘ πŦ ŦƻǊ ǘƘŜ ǎŜǊƛŀƭ ŦƭŀǎƘ ƳŜƳƻǊȅύΦ 

 
The Flash Memory device is used for all multimedia file 
retrieval such as images, animations and movie clips, 
data files, fonts, or for holding extra code functions (to 
expand the code storage of the processor)  
 
The SD memory card can also be used as general-
purpose storage for data logging applications (RAW 
and FAT16 format support).  
 
Support is available for either SD memory card (SD 
with up to 2GB or SDHC starting from 4GB and above) 
or the Serial Flash memory chip (16 MB).  
 
The dedicated SPI port is clocked at 35 MHz 
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7. Display Features 
 
The pixxiLCD embedded graphics displays are 
designed to accommodate most applications. Some of 
the main features of the module are listed below. 
 

7.1. PIXXI-28 Processor 
 
The module is designed around the PIXXI-28 Graphics 
Controller from 4D-Labs. 
 

 
 
The pixxiLCD-20 embedded graphics display is 
designed around the PIXXI-28, a configurable graphics 
controller from 4D Systems.  
 
The PIXXI-28 can be configured to interface with many 
popular TFT-LCD and OLED displays.  
 
The PIXXI-28 features a configurable core and 
hardware layer, which allows it to support LCD 
modules with various SPI display drivers and touch 
interfaces. Supported display interfaces include 3-wire 
serial SPI, 4-wire serial SPI and MCU 8-bit. Additionally, 
it has support for touch interfaces like the 4-wire 
resistive touch panel interface and capacitive touch 
panel interface through an I2C touch controller.  
 
The pixxiLCD-20 embedded graphics displays is 
configured to utilize the 3-wire serial SPI configuration 
of the PIXXI-28 graphics processor.  
 
The table below lists the exact PIXXI-28 configuration 
mode used by each variant of the pixxiLCD-20. 
 

pixxiLCD-20 Variant 
PIXXI-28 

Configuration 

pixxiLCD-20P2 3-Wire SPI Display, 
Non-Touch 

pixxiLCD-20P2-CTP-CLB 3-Wire SPI Display, 
Capacitive Touch 

 
The data sheet for the PIXXI-28 graphics processor is 
available from http://www.4dsystems.com.au 
 
 
 
 

7.2. SD/SDHC Memory Cards 
 
The PIXXI-28 processor uses off the shelf standard 
SDHC/SD/microSD memory cards with up to 2GB 
capacity usable with FAT16 formatting. For any FAT file 
related operations, before the memory card can be 
used it must first be formatted to FAT16. The 
formatting of the card can be done on any PC system 
with a card reader. Select the appropriate drive and 
choose the FAT16 (or just FAT in some systems) option 
when formatting. The card is now ready to be used in 
the PIXXI-28 based application.  
 
The PIXXI-28 processor also supports high capacity HC 
memory cards (4GB and above). The available capacity 
of SD-HC cards varies according to the way the card is 
partitioned and the commands used to access it.  
 

 
 
The FAT partition is always first (if it exists) and can be 
up to the maximum size permitted by FAT16. Windows 
7 will format FAT16 up to 4GB. Windows XP will format 
FAT16 up to 2GB and the Windows XP command 
prompt will format FAT16 up to 4GB. 
 
RMPET, a 4D Systems Tool found in the Workshop4 
IDE, is capable of repartitioning and formatting 
microSD cards to be the appropriate type and format 
for 4D Systems processors. This tool should be used for 
all cards. 
 

bƻǘŜΥ !ƴ {tL /ƻƳǇŀǘƛōƭŜ {5I/κ{5κƳƛŎǊƻ{5 ŎŀǊŘ 
a¦{¢ ōŜ ǳǎŜŘΦ tL··Lπну ŀƭƻƴƎ ǿƛǘƘ ƻǘƘŜǊ п5 {ȅǎǘŜƳǎ 
tǊƻŎŜǎǎƻǊǎ ǊŜǉǳƛǊŜǎ {tL ƳƻŘŜ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ 
ǘƘŜ {5 ŎŀǊŘΦ LŦ ŀ ƴƻƴπ{tL ŎƻƳǇŀǘƛōƭŜ {5 ŎŀǊŘ ƛǎ ǳǎŜŘΣ 
ǘƘŜƴ ǘƘŜ ǇǊƻŎŜǎǎƻǊ ǿƛƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ Ƴƻǳƴǘ ǘƘŜ ŎŀǊŘΦ 

 

bƻǘŜΥ wŜŀŘ ŘƛǎǘǳǊō ƛǎ ŀ ǿŜƭƭπƪƴƻǿƴ ƛǎǎǳŜ ǿƛǘƘ ŦƭŀǎƘ 
ƳŜƳƻǊȅ ŘŜǾƛŎŜǎΣ ǎǳŎƘ ŀǎ ƳƛŎǊƻ{5 ŎŀǊŘǎΣ ǿƘŜǊŜ 
ǊŜŀŘƛƴƎ Řŀǘŀ ŦǊƻƳ ŀ ŦƭŀǎƘ ŎŜƭƭ Ŏŀƴ ŎŀǳǎŜ ǘƘŜ ƴŜŀǊōȅ 
ŎŜƭƭǎ ƛƴ ǘƘŜ ǎŀƳŜ ƳŜƳƻǊȅ ōƭƻŎƪ ǘƻ ŎƘŀƴƎŜ ƻǾŜǊ ǘƛƳŜΦ 
¢Ƙƛǎ ƛǎǎǳŜ Ŏŀƴ ōŜ ǇǊŜǾŜƴǘŜŘ ōȅ ǳǎƛƴƎ ƛƴŘǳǎǘǊƛŀƭπƎǊŀŘŜ 
ƳƛŎǊƻ{5 ŎŀǊŘǎ ǿƛǘƘ ǊŜŀŘ ŘƛǎǘǳǊō ǇǊƻǘŜŎǘƛƻƴΦ 
LƴŘǳǎǘǊƛŀƭπƎǊŀŘŜ ƳƛŎǊƻ{5 ŎŀǊŘǎ ƘŀǾŜ ŀ ŦƛǊƳǿŀǊŜ ǘƘŀǘ 
ŀŎǘƛǾŜƭȅ ƳƻƴƛǘƻǊǎ ǘƘŜ ǊŜŀŘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǊŜŦǊŜǎƘŜǎ 
ŀǊŜŀǎ ƻŦ ƳŜƳƻǊȅ ǿƘƛŎƘ ƘŀǾŜ ƘƛƎƘ ǘǊŀŦŦƛŎ ŀƴŘ ŜǾŜƴ 
ƳƻǾŜ Řŀǘŀ ŀǊƻǳƴŘ ǘƻ ǇǊŜǾŜƴǘ ǊŜŀŘ ŘƛǎǘǳǊō ŜǊǊƻǊ ŦǊƻƳ 
ƻŎŎǳǊǊƛƴƎΦ CǳǊǘƘŜǊƳƻǊŜΣ ƳŀƴǳŦŀŎǘǳǊŜǊǎ Ƴŀȅ ŎƘƻƻǎŜ 
ǘƻ ƛƳǇƭŜƳŜƴǘ ǊŜŀŘ ŘƛǎǘǳǊō ǇǊƻǘŜŎǘƛƻƴ ƻƴ ŀ ǎǇŜŎƛŦƛŎ 
ǇŀǊǘ ƻŦ ǘƘŜ ŦƭŀǎƘ ƳŜƳƻǊȅ ƻƴƭȅΣ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ 

http://www.4dsystems.com.au/
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ǇŀǊǘ ƻŦ ǘƘŜ ƳŜƳƻǊȅ ƳƛƎƘǘ ƴƻǘ ōŜ ǇǊƻǘŜŎǘŜŘΦ ¢ƘŜ 
wat9¢ ǳǘƛƭƛǘȅ ƛƴ ²ƻǊƪǎƘƻǇп ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ 
ŦƛǊǎǘ ǇŀǊǘƛǘƛƻƴ ŀǘ ŀƴ ƻŦŦǎŜǘ ŦǊƻƳ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ 
ƳƛŎǊƻ{5 ŎŀǊŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘƛǎ ǎƛǘǳŀǘƛƻƴΦ Lǘ ƛǎ 
ǘƘŜǊŜŦƻǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŀƭǿŀȅǎ ǇŀǊǘƛǘƛƻƴ ŀƴŘ 
ŦƻǊƳŀǘ ŀƴ ƛƴŘǳǎǘǊƛŀƭ ƳƛŎǊƻ{5 ŎŀǊŘ ǳǎƛƴƎ ǘƘŜ wat9¢ 
ǳǘƛƭƛǘȅ ōŜŦƻǊŜ ǳǎƛƴƎ ƛǘ ǿƛǘƘ п5 {ȅǎǘŜƳǎ ǇǊƻŎŜǎǎƻǊǎΦ 

 

7.3. FAT16 
 
All 4D Systems displays featuring 4D Systems 
processors use off-the-shelf standard/micro SDHC/SD 
memory cards (SPI Compatible Only) with up to 4GB 
capacity usable with FAT16 formatting. 
 
For any FAT file related operations, before the 
memory card can be used it must first be formatted 
correctly. Built into Workshop4 is a tool created by 4D, 
called RMPET. RMPET allows the User to easily 
partition and format microSD cards, to make their file 
system ready to be used with 4D Systems displays. The 
formatting of the card can be done on any PC system 
with a card reader. 
 
The PIXXI-28 processor also supports high capacity HC 
memory cards (4GB and above). The available capacity 
of SD-HC cards varies according to the way the card is 
partitioned and the commands used to access it. 
 
The FAT16 file system can utilize a maximum capacity 
of 4GB. The FAT partition is always first (if it exists). 
Any space larger than 4GB will be RAW, and can still 
be utilized by your 4D Systems module, using different 
functions. Please refer to Application Notes available 
from the 4D System website, www.4dsystems.com.au  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Display/ Module Precautions 
 

¶ Avoid having to display the same image/object on 
the screen for lengthy periods of time. This can 
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. 

 

¶ Moisture and water can damage the display. 
Moisture on the surface of a powered display 
should not cause any problems; however, if water 
is to enter the display either from the front or 
from the rear, and contact the electronics, 
damage will certainly occur. Wipe off any 
moisture gently or let the display dry before 
usage. If using this display module in an 
environment where it can get wet, ensure an 
appropriate enclosure is used. 

 

¶ Dirt from fingerprint oil and fat can easily stain the 
surface of the display. Gently wipe off any stains 
with a soft lint-free cloth. 

 

¶ The performance of the display will degrade 
under high temperature and humidity. Avoid such 
conditions when storing. 

 

¶ Do not tamper with the display flex cable or the 
components on the flex. This may affect the 
connection between the display and the driving 
circuitry and cause failure. 

 

¶ Displays are susceptible to mechanical shock and 
any force exerted on the module may result in 
deformed zebra stripes, a cracked display cell and 
broken backlight 

 
¶ Display modules have a finite life, which is 

typically dictated by the display itself, more 
specifically the backlight. The backlight contains 
[95ΩǎΣ ǿƘƛŎƘ ŦŀŘŜ ƻǾŜǊ ǘƛƳŜΦ Lƴ ǘƘŜ Specifications 
section is a figure for the typical life of the display, 
and the criteria are listed. 

 
 

 

  

http://www.4dsystems.com.au/
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9. Hardware Tools 
 
The following hardware tools are required for full 
control of the pixxiLCD-20 embedded graphics display. 
 

9.1. 4D-UPA Programming Adaptor  
 
The 4D-UPA Programming Adaptor is an essential 
hardware tools to program, customise and test the 
pixxiLCD display. 
 

 
 
This connects to the pixxiLCD dispaly through a 15-
way-to-30-way cable. 
 
 

 
 
 

The 4D-UPA is used to update the PmmC and to 
download compiled 4DGL code into the processor. It 
also serves as an interface for communicating serial 
data to the PC. 
 
The 4D-UPA is a Universal programmer, and therefore, 
it may also be used for other 4D Systems products. 
Please refer to the 4D-UPA Datasheet for more 
information. 
 
The 4D-UPA is available from the 4D Systems website, 
www.4dsystems.com.au 
 
Using a non-4D programming interface could damage 
your processor, and void your Warranty. 
 

9.2. Interface Board 
 
The Interface boards (gen4-IB) ship with each pixxiLCD 
Display Module unless otherwise stated and is used to 
aid interfacing the serial UART to other devices such as 
a 4D Arduino Adaptor Shield, Serial Pi Adaptor, 
Breadboard, etc.  
 
It does not break out all of the signals such as the GPIO, 
however it provides the basics to allow 
communications with an external device using the 
Serial UART.  
 
Simply connect the supplied 30-way end of the 15-to-
30 way FPC cable into the ZIF connector on the 
Interface Board, and the 15 way end into the PixxiLCD 
module. The 5-way header on the Interface Board is 
then available to connect your external device.  
 

 
 
 
Alternatively, interfacing of the pixxiLCD display 
module can be done using a 15-way FPC directly to 
your product/project, without utilising the 15-to-30 
FPC or the Interface board supplied. This would be the 
most efficient solution for a final designed product.  
 

  

http://www.4dsystems.com.au/
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10. Software Overview - Language 
 
The PIXXI-28 processor belongs to a family of 
processors powered by a highly optimised soft-core 
virtual engine called EVE (Extensible Virtual Engine). 
EVE was designed and created by 4D Systems in the 
ŜŀǊƭȅ нлллΩǎ. 
 
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: 
4DGL Programmers Reference Manual   
PIXXI-28 4DGL Internal Functions 
 
These are both available for download on the 
Workshop4 Product Page of the 4D Systems website. 
 
To assist with the development of 4DGL applications, 
the Workshop4 IDE combines a full-featured editor, a 
compiler, a linker and a downloader 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 four 
environments offered by the Workshop 4 IDE, 
Designer and ViSi. The other two environments, Serial 
and ViSi-Genie do not directly use 4DGL by the User 
(Except in Workshop4 Pro, for ViSi-Genie), however it 
is present in the background. Serial is an application 
which runs, and that is written in 4DGL. ViSi-Genie 
automatically generates 4DGL itself based on what is 
configured in the GUI.  
 
 
 

11. 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 levels. 
 

¶ The Designer environment enables the user to 
write 4DGL code in its natural form to program 
the range of 4D Systems intelligent displays.  

¶ 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.  

¶ An advanced environment called ViSi-Genie 
ŘƻŜǎƴΩǘ ǊŜǉǳƛǊŜ ŀƴȅ п5D[ ŎƻŘƛƴƎ ŀǘ ŀƭƭΣ ƛǘ ƛǎ ŀƭƭ 
done automatically for you. Simply lay the display 
out with the objects you want, set the events to 
drive them and the code is written for you 
automatically. This can be extended with 
additional features when a Workshop4 PRO 
license is purchased from the 4D Systems website. 
Extended Advanced features for Visi-Genie are 
available in PRO version of WS4. Further details 
explained in section 11.3.  

¶ A Serial environment όŀƪŀ {t9 Ψ{ŜǊƛŀƭ tƭŀǘŦƻǊƳ 
9ƴǾƛǊƻƴƳŜƴǘΩύ is also provided to transform the 
display module into a slave serial module, 
allowing the user to control the display from any 
host microcontroller or device with a serial port 
using predefined serial commands. 

 
The Workshop 4 IDE is available from the 4D Systems 
website. www.4dsystems.com.au 
 
For comprehensive manuals on the Workshop 4 IDE 
Software, the language, and its environments, refer to 

https://4dsystems.com.au/workshop4#downloads
http://www.4dsystems.com.au/
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the documentation from the 4D Systems website, on 
the Workshop 4 Product Page. 
 

11.1. Workshop4 - Designer  
 
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 range of 4D Systems intelligent 
display modules. 
 

 
 
Designer is a very powerful environment, for those use 
to developing without any form of GUI aid, or for those 
developing complex systems where no aid is required. 
 

11.2. Workshop4 ς ViSi  
 
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. 
 

 
 

11.3. Workshop4 ς ViSi Genie  
 
ViSi-DŜƴƛŜ ƛǎ ŀ ōǊŜŀƪǘƘǊƻǳƎƘ ƛƴ ǘƘŜ ǿŀȅ п5 {ȅǎǘŜƳǎΩ 
graphic display modules are programmed. It is an 
environment like no other, a code-less programming 
environment that provides the user with a rapid visual 
experience, enabling a simple GUI application to be 
ΨǿǊƛǘǘŜƴΩ ŦǊƻƳ ǎŎǊŀǘŎƘ ƛƴ ƭƛǘŜǊŀƭƭȅ ǎŜŎƻƴŘǎΦ 
 
ViSi-Genie does all the background coding, no 4DGL to 
learn, it does it all for you.  
 
Pick and choose the relevant objects to place on the 
display, much like the ViSi Environment yet without 
having to write a single line of code. Each object has 
parameters which can be set, and configurable events 
to animate and drive other objects or communicate 
with external devices. 
 
Simply place an object on the screen, position and size 
it to suit, set the parameters such as colour, range, 
text, and finally select the event you wish the object to 
be associated with, it is that simple. 
 
In seconds you can transform a blank display into a 
fully animated GUI with moving sliders, animated 
press and release buttons, and much more. All without 
writing a single line of code! 
 
ViSi-Genie provides the user with a feature rich rapid 
development environment, second to none. 
 

 
 
ViSi-DŜƴƛŜΩǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅ Ŏŀƴ ōŜ ŜȄǘŜƴŘŜŘ ǿƛǘƘ ǘƘŜ 
purchase of a Workshop4 PRO License.  
 
Workshop4 PRO adds a professional set of features to 
the Visi-Genie environment called Genie-Magic. The 
added features allow the user to add in 4DGL scripts, 
which can be activated from the display itself, from an 
interfacing Host, or from an external sensor or device. 
 
Workshop4 PRO also adds the ability to use SMART 
widgets, which are tools to assist the User to create 
their own Buttons, Sliders, Gauges, etc.  
 

https://4dsystems.com.au/workshop4#downloads





















