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1. Description 
 
The 4Discovery is a high resolution 480x320 pixel 
оΦрέ LƴǘŜƭƭƛƎŜƴǘ ǿŀƭƭ ƳƻǳƴǘŜŘ ŘƛǎǇƭŀȅ ǇǊƻŘǳŎǘ 
from 4D Systems, featuring the DIABLO16 
Processor. 
 
The 4Discovery is designed to be mounted to a 
standard light switch flush/mounting box, or 
directly onto a panel or wall. This universal 
mounting enables quick and easy installation 
almost anywhere, such as on to a wall or into an 
enclosure or panel, enabling a wide range of 
customers to take advantage of this display 
product. 
 
Driving the display and peripherals is the 
DIABLO16 processor, a very capable and 
powerful chip which enables stand-alone 
functionality, programmed using the 4D Systems 
Workshop 4 IDE Software. The Workshop IDE 
enables graphic solutions to be constructed 
rapidly and with ease due to its design being 
ǎƻƭŜƭȅ ŦƻǊ п5Ωǎ ƎǊŀǇƘƛŎǎ ǇǊƻŎŜǎǎƻǊǎΦ 
 
The 4Discovery has an array of features including 
ŀ оΦрέ онлȄпул ¢C¢ [/5 5ƛǎǇƭŀȅΣ wŜǎƛǎǘƛǾŜ ¢ƻǳŎƘΣ 
micro-SD memory storage, 2 wire RS485 
Interface which can act as Master or Slave with 
additional changeover wire, and a switch-mode 
power supply enabling a wide input voltage 
range, along with many more features. 
 
Anything that has been designed to run on a 
PICASO or DIABLO16 module can theoretically 
run on this 4Discovery with minor changes. 
tƭŜŀǎŜ ŜƴǎǳǊŜ ȅƻǳ ŎƻƴǘŀŎǘ ǘƘŜ п5 {ȅǎǘŜƳǎΩ 
support team if unsure changing over from a 4D 
{ȅǎǘŜƳǎΩ ƳƻŘǳƭŜ ǘƻ ǘƘƛǎ п5ƛǎŎƻǾŜǊȅΦ 
 
 
 

 
 
 
 
 
 
 
 
 

2. Features 
 

a tƻǿŜǊŦǳƭ оΦрέ LƴǘŜƭƭƛƎŜƴǘ [/5π¢C¢ ŘƛǎǇƭŀȅ ƳƻŘǳƭŜ 
ǇƻǿŜǊŜŘ ōȅ 5L!.[hмсΦ 

a пулȄонл I±D! wŜǎƻƭǳǘƛƻƴΣ wD. срY ǘǊǳŜ ǘƻ ƭƛŦŜ 
ŎƻƭƻǳǊǎΣ ¢C¢ {ŎǊŜŜƴ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ пπǿƛǊŜ wŜǎƛǎǘƛǾŜ 
¢ƻǳŎƘ tŀƴŜƭΦ 

a tǊƻƎǊŀƳƳŜŘ ƻǾŜǊ w{пур ǳǎƛƴƎ ŀ ǎǇŜŎƛŀƭ 
ǇǊƻƎǊŀƳƳŜǊ ŘŜǎƛƎƴŜŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ ǘƘŜ 
п5ƛǎŎƻǾŜǊȅΦ 

a с ōŀƴƪǎ ƻŦ онтрл ōȅǘŜǎ ƻŦ CƭŀǎƘ ƳŜƳƻǊȅ ŦƻǊ ¦ǎŜǊ 
!ǇǇƭƛŎŀǘƛƻƴ /ƻŘŜ ŀƴŘ 5ŀǘŀ 

a онYō ƻŦ {w!a ǇǳǊŜƭȅ ŦƻǊ ǘƘŜ ¦ǎŜǊΦ 

a hƴπōƻŀǊŘ ƳƛŎǊƻπ{5 ƳŜƳƻǊȅ ŎŀǊŘ ŎƻƴƴŜŎǘƻǊ ŦƻǊ 
ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ ǇǳǊǇƻǎŜǎΦ I/ 
ƳŜƳƻǊȅ ŎŀǊŘ ǎǳǇǇƻǊǘ ƛǎ ŀƭǎƻ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŎŀǊŘǎ 
ƭŀǊƎŜǊ ǘƘŀƴ пD.Φ 

a 5h{ ŎƻƳǇŀǘƛōƭŜ ŦƛƭŜ ŀŎŎŜǎǎ όC!¢мс ŦƻǊƳŀǘύ ŀǎ ǿŜƭƭ ŀǎ 
ƭƻǿ ƭŜǾŜƭ ŀŎŎŜǎǎ ǘƻ ƳƛŎǊƻ{5 ŎŀǊŘ ƳŜƳƻǊȅΦ 

a 5ƛǎǇƭŀȅ Ŧǳƭƭ ŎƻƭƻǳǊ ƛƳŀƎŜǎΣ ŀƴƛƳŀǘƛƻƴǎΣ ƛŎƻƴǎ ŀƴŘ 
ǾƛŘŜƻ ŎƭƛǇǎ ƻƴ ŎƘƻǎŜƴ п5 {ȅǎǘŜƳǎ ŘƛǎǇƭŀȅΦ 

a {ǳǇǇƻǊǘǎ ŀƭƭ ŀǾŀƛƭŀōƭŜ ²ƛƴŘƻǿǎ ŦƻƴǘǎΦ 

a рΦл± ƻǊ сΦо± ǘƻ ос± ƛƴǇǳǘ ǾƻƭǘŀƎŜ ǊŀƴƎŜ ƻǇŜǊŀǘƛƻƴ 
όǎƛƴƎƭŜ ǎǳǇǇƭȅύΦ 

a aƻŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎΥ тпΦл Ȅ ммтΦл Ȅ нмΦтƳƳ  

a ²ŜƛƎƘǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ улƎΦ  

a 5ƛǎǇƭŀȅ ±ƛŜǿƛƴƎ !ǊŜŀΥ пуΦфс Ȅ тоΦппƳƳ 

a 9ŀǎƛƭȅ ƳƻǳƴǘŜŘ ǘƻ ǘƘŜ ǿŀƭƭ ǳǎƛƴƎ ŀ ǎǘŀƴŘŀǊŘ ƭƛƎƘǘ 
ǎǿƛǘŎƘ ŦƭǳǎƘκƳƻǳƴǘƛƴƎ ōƻȄΣ ƻǊ Ŏŀƴ ōŜ ƳƻǳƴǘŜŘ ƛƴ ŀƴ 
ŜƴŎƭƻǎǳǊŜκǇŀƴŜƭ ƻǊ ǾƛǊǘǳŀƭƭȅ ŀƴȅ Ŧƭŀǘ ŘǊƛƭƭŀōƭŜ 
ǎǳǊŦŀŎŜΦ 

a /ƻƳǇŀǘƛōƭŜ ǿƛǘƘ /ƭƛǇǎŀƭκIta ƳƻǳƴǘƛƴƎ ōƭƻŎƪǎΣ 
муƳƳ ƻǊ ǘƘƛŎƪŜǊΣ ƛŦ ǘƘŜ п5ƛǎŎƻǾŜǊȅ ƴŜŜŘǎ ǘƻ ōŜ 
ƻŦŦǎŜǘ ŦǊƻƳ ǘƘŜ ǿŀƭƭ όǳǎŜŦǳƭ ŦƻǊ ŎƻƴŎǊŜǘŜ ōƭƻŎƪ ǿŀƭƭǎ 
ŜǘŎύΦ 

a wƻI{ ŀƴŘ   /9 /ƻƳǇƭƛŀƴǘ
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3. RJ45 Pin Configuration and Summary 
 

 

                                    
 

 
  I = Input, O = Output, P = Power 

 
 

RJ45 Pinout 
 Pin Symbol I/O Description 

1 VIN P 
6.3V to 36VDC Input. Recommended range is 12V to 24V. This is the primary 
power source of the 4Discovery. 

2 A I/O 
485 A Signal (non-Inverting) pulled to 3.3V internally, terminated to B with 
120ohm.  

3 B I/O 485 B Signal (Inverting), pulled to GND internally, terminated to A with 120ohm. 

4 GND P System Ground, relevant to VIN and 5V_IN 

5 GND P System Ground, relevant to VIN and 5V_IN 

6 5V_IN P 

5.0VDC Input. This is typically only used to power the 4Discovery from the 4D 
485 Programmer, however can be used to power the 4Discovery if a higher 
voltage power source into VIN is not available. Should be in the range of 4.5V to 
5.5V, nominal 5.0V 

7 TURN I 

Primarily used by the 4D 485 Programmer in conjunction to programming the 
4Discovery, however can also be from an external device which is acting as Host 
when 4Discovery is programmed to be a slave. This is an input only to the 
4Discovery. When 4Discovery is a Master, the slaves have to determine the 
direction of transmit/receive themselves using an Auto Turnaround 485 IC or 
circuit. 

8 RESET I 
Reset signal used by the 4D 485 Programmer. Can be used by an external device 
if the 4Discovery needs to be reset. Active Low. 

PIN 1                                       PIN 8 
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4. Hardware Interface - Pins 
 
¢ƘŜ 4Discovery ǇǊƻǾƛŘŜǎ ōƻǘƘ ŀ ƘŀǊŘǿŀǊŜ ŀƴŘ 
ǎƻŦǘǿŀǊŜ ƛƴǘŜǊŦŀŎŜΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ƛƴ ŘŜǘŀƛƭ 
ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴǘŜǊŦŀŎŜ Ǉƛƴǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

4.1. Serial Ports ς RS85 

 
¢ƘŜ п5ƛǎŎƻǾŜǊȅ ǇǊƻǾƛŘŜǎ ƻƴŜ ŀǎȅƴŎƘǊƻƴƻǳǎ ǎŜǊƛŀƭ ǇƻǊǘ 
ǿƘƛŎƘ ƛƴǘŜǊŦŀŎŜǎ Ǿƛŀ ǘƘŜ wWпр ǇƻǊǘΣ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘŜǎ 
ǳǎƛƴƎ ǘƘŜ w{пур ǇǊƻǘƻŎƻƭΦ 

¢Ƙƛǎ ǎŜǊƛŀƭ ǇƻǊǘ ƛǎ ǳǎŜŘ ŦƻǊ ōƻǘƘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǘƻ 
ǾŀǊƛƻǳǎ ŘŜǾƛŎŜǎ ƻƴ ǘƘŜ w{пур ōǳǎΣ ōǳǘ ŀƭǎƻ ŦƻǊ ǘƘŜ 
ǇǊƻƎǊŀƳƳƛƴƎ ƻŦ ǘƘŜ п5ƛǎŎƻǾŜǊȅ ƛǘǎŜƭŦΣ ǳǎƛƴƎ ǘƘŜ п5 
пур tǊƻƎǊŀƳƳŜǊΦ 

! a!·опол w{пур L/ ƛǎ ǳǎŜŘ ƛƴǎƛŘŜ ǘƘŜ п5ƛǎŎƻǾŜǊȅΣ ǘƻ 
ǇǊƻǾƛŘŜ ǘƘŜ w{пур ƛƴǘŜǊŦŀŎŜΣ ǎƛƎƴŀƭǎ ! ŀƴŘ .Φ 

¢ƘŜ ǇǊƛƳŀǊȅ ŦŜŀǘǳǊŜǎ ŀǊŜΥ 

¶ Cǳƭƭπ5ǳǇƭŜȄ у ōƛǘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ 
ǊŜŎŜǇǘƛƻƴΦ 

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

¶ .ŀǳŘ ǊŀǘŜǎ ŦǊƻƳ олл ōŀǳŘ ǳǇ ǘƻ нрлY 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. Image below shows a 
single byte transmission timing diagram. 

 

 

 

 

 

 
 

4.2. System Pins 
 
±Lb όtǊƛƳŀǊȅ ±ƻƭǘŀƎŜ LƴǇǳǘύ  
tƛƴ мΥ 
п5ƛǎŎƻǾŜǊȅ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴǇǳǘ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ Ƴǳǎǘ ōŜ 
ǎǳǇǇƭƛŜŘ ōŜǘǿŜŜƴ тΦл±5/ ŀƴŘ ол±5/Σ ŀƴŘ ǘƘŜǎŜ Ƴǳǎǘ 
ƴƻǘ ōŜ ŜȄŎŜŜŘŜŘΦ ¢ȅǇƛŎŀƭ ǾƻƭǘŀƎŜǎ ŀǊŜ ōŜǘǿŜŜƴ мн± 
ŀƴŘ нп±5/Φ LŦ ǘƘƛǎ Ǉƛƴ ƛǎ ƴƻǘ ǳǎŜŘΣ ŀ р±5/ ǎƻǳǊŎŜ Ŏŀƴ 
ōŜ ŀǇǇƭƛŜŘ ǘƻ Ǉƛƴ с ƛƴǎǘŜŀŘΦ 
 
! όпур ! {ƛƎƴŀƭύ  
tƛƴ нΥ 
¢Ƙƛǎ ƛǎ ǘƘŜ ! ǎƛƎƴŀƭ ǳǎŜŘ ōȅ ǘƘŜ н ǿƛǊŜ w{пур ōǳǎ ƻƴ ǘƘŜ 
п5ƛǎŎƻǾŜǊȅΦ ¢Ƙƛǎ ǎƛƎƴŀƭ ƛǎ ƛƴǘŜǊƴŀƭƭȅ ǇǳƭƭŜŘ ǳǇ ǘƻ оΦо± ǘƻ 
ǇǊŜǾŜƴǘ ŀ ŦƭƻŀǘƛƴƎ ōǳǎΣ ŀƴŘ ƛǎ ǘŜǊƳƛƴŀǘŜŘ ǘƻ ǘƘŜ . ǎƛƎƴŀƭ 
ǿƛǘƘ ŀ мнлƻƘƳ ǊŜǎƛǎǘƻǊΦ 
 
. όпур ! {ƛƎƴŀƭύ  
tƛƴ оΥ 
¢Ƙƛǎ ƛǎ ǘƘŜ . ǎƛƎƴŀƭ ǳǎŜŘ ōȅ ǘƘŜ н ǿƛǊŜ w{пур ōǳǎ ƻƴ ǘƘŜ 
п5ƛǎŎƻǾŜǊȅΦ ¢Ƙƛǎ ǎƛƎƴŀƭ ƛǎ ƛƴǘŜǊƴŀƭƭȅ ǇǳƭƭŜŘ Řƻǿƴ ǘƻ 
Db5 ǘƻ ǇǊŜǾŜƴǘ ŀ ŦƭƻŀǘƛƴƎ ōǳǎΣ ŀƴŘ ƛǎ ǘŜǊƳƛƴŀǘŜŘ ǘƻ ǘƘŜ 
! ǎƛƎƴŀƭ ǿƛǘƘ ŀ мнлƻƘƳ ǊŜǎƛǎǘƻǊΦ 
 
Db5 όaƻŘǳƭŜ DǊƻǳƴŘύ 
tƛƴǎ пΣ рΥ 
5ŜǾƛŎŜ ƎǊƻǳƴŘ ǇƛƴǎΦ !ǘ ƭŜŀǎǘ ƻƴŜ ƻŦ ǘƘŜǎŜ Ǉƛƴǎ Ƴǳǎǘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ƎǊƻǳƴŘΦ 
 
р±ψLb ό{ŜŎƻƴŘŀǊȅ ±ƻƭǘŀƎŜ LƴǇǳǘύ  
tƛƴ сΥ 
п5ƛǎŎƻǾŜǊȅ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴǇǳǘ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ 
ǘȅǇƛŎŀƭƭȅ ǳǎŜŘ ōȅ ǘƘŜ п5 пур tǊƻƎǊŀƳƳŜǊ ǿƘŜƴ 
ǇǊƻƎǊŀƳƳƛƴƎ ŦǊƻƳ ¦{. ƻŦ ŀ t/Σ ƘƻǿŜǾŜǊ ƛǘ Ŏŀƴ ŀƭǎƻ ōŜ 
ǳǎŜŘ ƛƴ ǘƘŜ ŎŀǎŜ ŀ ǎǳƛǘŀōƭŜ ǾƻƭǘŀƎŜ Ŏŀƴƴƻǘ ōŜ ŀǇǇƭƛŜŘ 
ǘƻ ±LbΦ {ǳǇǇƭȅ ǘƻ Ƙƛǎ Ǉƛƴ Ƴǳǎǘ ōŜ ōŜǘǿŜŜƴ пΦр± ǘƻ рΦр± 
5/Φ bƻƳƛƴŀƭ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ƛǎ рΦл ±ƻƭǘǎΦ bƻǘŜΥ 
.ŀŎƪƭƛƎƘǘ ōǊƛƎƘǘƴŜǎǎ ǿƛƭƭ ōŜ ƭƻǿŜǊ ŦƻǊ ǾƻƭǘŀƎŜǎ ǳƴŘŜǊ 
рΦл±Φ  
 
¢¦wb όпур ¢ǳǊƴ !ǊƻǳƴŘ tƛƴύ  
tƛƴ тΥ 
tǊƛƳŀǊƛƭȅ ǳǎŜŘ ōȅ ǘƘŜ п5 пур tǊƻƎǊŀƳƳŜǊ ƛƴ 
ŎƻƴƧǳƴŎǘƛƻƴ ǘƻ ǇǊƻƎǊŀƳƳƛƴƎ ǘƘŜ п5ƛǎŎƻǾŜǊȅΣ ƘƻǿŜǾŜǊ 
Ŏŀƴ ŀƭǎƻ ōŜ ŦǊƻƳ ŀƴ ŜȄǘŜǊƴŀƭ ŘŜǾƛŎŜ ǿƘƛŎƘ ƛǎ ŀŎǘƛƴƎ ŀǎ 
Iƻǎǘ ǿƘŜƴ п5ƛǎŎƻǾŜǊȅ ƛǎ ǇǊƻƎǊŀƳƳŜŘ ǘƻ ōŜ ŀ ǎƭŀǾŜΦ 
¢Ƙƛǎ ƛǎ ŀƴ ƛƴǇǳǘ ƻƴƭȅ ǘƻ ǘƘŜ п5ƛǎŎƻǾŜǊȅΦ ²ƘŜƴ 
п5ƛǎŎƻǾŜǊȅ ƛǎ ŀ aŀǎǘŜǊΣ ǘƘŜ ǎƭŀǾŜǎ ƘŀǾŜ ǘƻ ŘŜǘŜǊƳƛƴŜ 
ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ǘǊŀƴǎƳƛǘκǊŜŎŜƛǾŜ ǘƘŜƳǎŜƭǾŜǎ ǳǎƛƴƎ ŀƴ 
!ǳǘƻ ¢ǳǊƴŀǊƻǳƴŘ пур L/ ƻǊ ŎƛǊŎǳƛǘΦ 
 
w9{9¢ όaƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘύ  
tƛƴ уΥ 
wŜǎŜǘ ǎƛƎƴŀƭ ǳǎŜŘ ōȅ ǘƘŜ п5 пур tǊƻƎǊŀƳƳŜǊΦ ¢Ƙƛǎ Ŏŀƴ 
ōŜ ǳǎŜŘ ōȅ ŀƴ ŜȄǘŜǊƴŀƭ ŘŜǾƛŎŜ ƛŦ ǘƘŜ п5ƛǎŎƻǾŜǊȅ ƴŜŜŘǎ 
ǘƻ ōŜ ǊŜǎŜǘΦ !ŎǘƛǾŜ [ƻǿΦ 
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5. PmmC/Firmware Programming 
 
The 4Discovery features a 4D Systems DIABLO16 
processor, which is a custom graphics processor. All 
functionality including the high level commands are 
built into the chip. This chip level configuration is 
available as a PmmC (Personality-module-micro-Code) 
file, which can be likened to traditional Firmware. 
There is also a Display Driver file, which separates 
specific display settings from the PmmC. 
 
A PmmC file contains all of the low level micro-code 
information (analogy of that of a soft silicon) which 
define the characteristics and functionality of the 
device. The ability of programming the device with a 
PmmC file provides an extremely flexible method of 
customising as well as upgrading it with future 
enhancements.  
 
The Display Driver contains the initialisation and 
parameters associated with the particular display that 
is to be connected to the DIABLO16 processor. 
 
The PmmC file and Display Driver file can only be 
programmed into the device using the RJ45 connector, 
using the 4D 485 Programmer with the aid of 
Workshop 4, the 4D Systems IDE software.  
 
No other RS485 device will be able to program the 
4Discovery, the 4D 485 Programmer must be used. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Module Features 
 
The 4Discovery is designed to accommodate a range 
of wall or enclosure mounted applications.  
 
Some of the main features of the 4Discovery are listed 
below. 

 

6.1. Display ς оΦрέ ¢C¢ ¢ƻǳŎƘ {ŎǊŜŜƴ 
 
The 4Discovery ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ оΦрέ TFT 
display. Details of the display are listed below: 
 
¶ Screen Size: 3.5έ ŘƛŀƎƻƴŀƭΣ 320x480 resolution, 65K 

colours 

¶ Integrated 4-Wire Resistive Touch Screen 

¶ Viewing Area: 48.96 x 73.44mm 

¶ Pixel Pitch: 0.153(H) x 0.153(V)mm 

¶ Brightness: 220cd/m2 

¶ Contrast Ratio: 500:1 

¶ Viewing Angle Above Centre: 65 degrees 

¶ Viewing Angle Below Centre: 45 degrees 

¶ Viewing Angle Left of Centre: 60 degrees 

¶ Viewing Angle Right of Centre: 60  degrees 

¶ Viewing Direction: 12 O'clock 

¶ 7 LEDs for Backlighting 

 

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

 

6.2. DIABLO16 Processor 
 
The 4Discovery is designed around the DIABLO16 
Graphics Controller from 4D-Labs. 
 

 
 
 

 
 
 
 
The DIABLO16 is a smart Controller and the interface 
to the TFT- LCD displays is almost plug-n-play. 
 
All of the data and control signals are provided by the 
chip to interface directly to the display. 
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Powerful graphics, text, image, animation and 
countless more features are built right inside the chip. 
 
The data sheet for the processor is available from the 
http://www.4dsystems.com.au website: 
ά5L!.[hмс-Processor-Datasheet-w9±ȄΦǇŘŦέ 
 

6.3. SD/SDHC Memory Cards 
 
The 4Discovery 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 (up to 2GB) and high capacity SDHC memory 
cards (4GB and above). 

 

bƻǘŜΥ ! ƳƛŎǊƻ{5 ŎŀǊŘ ŎŀǇŀōƭŜ ƻŦ {tL ƛǎ ŀ ǊŜǉǳƛǊŜƳŜƴǘ 
ŦƻǊ ŀƭƭ п5 {ȅǎǘŜƳǎΩ ŘƛǎǇƭŀȅ ƳƻŘǳƭŜǎ ǇƻǿŜǊŜŘ ōȅ 
DƻƭŘŜƭƻȄΣ tƛŎŀǎƻ ƻǊ 5ƛŀōƭƻмс tǊƻŎŜǎǎƻǊǎΦ LŦ ŀ ƴƻƴπ{tL 
ŎƻƳǇŀǘƛōƭŜ ŎŀǊŘ ƛǎ ǳǎŜŘΣ ƛǘ ǿƛƭƭ ǎƛƳǇƭȅ Ŧŀƛƭ ǘƻ ƳƻǳƴǘΣ ƻǊ 
Ƴŀȅ ŎŀǳǎŜ ƛƴǘŜǊƳƛǘǘŜƴǘ ƛǎǎǳŜǎ ǊŜǎǳƭǘƛƴƎ ƛƴ ƭƻŎƪ ǳǇǎ ŀƴŘ 
ŎǊŀǎƘƛƴƎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ п5 
{ȅǎǘŜƳǎ ǿŜōǎƛǘŜ ŦƻǊ ƳƛŎǊƻ{5 ŎŀǊŘǎ ƻŦŦŜǊŜŘ ōȅ п5 
{ȅǎǘŜƳǎΦ 

 
The micro-SD card can be used as an update medium 
for the 4Discovery, in conjunction with suitable 
application code being written. The microSD card can 
be mounted and used to update the application(s) 
stored on the onboard Flash of Diablo16. This is useful 
to roll out updates without having to reprogram the 
4Discovery. This however is not able to update the 
PmmC/Firmware or Display Driver. These must still be 
updated via the RS485 Programmer or over the 
network with suitable Host code. 
 
The 4Discovery features a Card Detect on the microSD 
socket, which can be utilised by the User in their 
application, to determine if a microSD card is inserted 
or not. 
 
PA11 ς Card Detect 
 
PA11 is Active Low when a card is detected, and High 
when no card is detected. 

 
 

6.4. FAT16 
 
The uLCD-35DT Module uses off the shelf standard 
SDHC/SD/micro-SD memory cards 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 with FAT16 option. 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 DIABLO16 based application.  
 
The DIABLO16 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. 
 
Partitioning of microSD cards should be carried out 
using the RMPET tool, which is included with the 
Workshop4 IDE. This tool enables you to partition and 
format your microSD card in a range of ways. It also 
then allows you to format the card so it is ready for the 
4Discovery. 
 

6.5. Serial Flash Memory 
 
The 4Discovery features 64M-Bit of Serial Flash 
Memory which is connected to the following GPIO: 
 
PA0 ς SPI Chip Select 
PA1 ς SPI Clock 
PA2 ς SPI Data Out MOSI 
PA3 ς SPI Data In MISO  
 
DIABLO16 has a set of built in user functions to address 
SPI Flash Memory. 
 
Please refer to the DIABLO16 Internal 4DGL Functions 
document for more information on the SPI functions, 
available from the 4Discovery Product Page, on the 4D 
Systems website. www.4dsystems.com.au  

  

http://www.4dsystems.com.au/
http://www.4dsystems.com.au/
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6.6. Real Time Clock 
 
The 4Discovery features a Microchip MCP7940N real 
time clock. This RTC is capable of Day, Month, Year, 
Hour, Minute, Seconds and Day of Week, with leap 
year compensation up to the year 2399, and both 12 
and 24 hour modes. 
 
This RTC communicates to the DIABLO16 processor 
over an I2C interface using the following GPIO: 
PA13 ς I2C Data SDA 
PA12 ς I2C Clock SCL 
 
It is capable of up to 400 kHz I2C communications. 
 
Please refer to the DIABLO16 Internal 4DGL Functions 
document for more information on the I2C functions, 
available from the 4Discovery Product Page, on the 4D 
Systems website. www.4dsystems.com.au  

 

6.7. Crypto Authentication 
 
4Discovery features an Atmel Crypto Authentication 
security chip, which enables Diablo16 to encode 
messages securely so the messages cannot be 
intercepted and read openly by a 3rd party without 
difficulty. 
 
The Crypto Authentication chip uses the following 
GPIO: 
PA14 ς I2C Clock SCL 
PA15 ς I2C Data SDA 
 
It is capable of up to 1 MHz I2C Communications. 
 
Please refer to the DIABLO16 Internal 4DGL Functions 
document for more information on the I2C functions, 
available from the 4Discovery Product Page, on the 4D 
Systems website. www.4dsystems.com.au  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.8. Piezo Buzzer 
 
The 4Discovery has an on-board Piezo buzzer, which 
enables feedback to the user for a range of situations, 
such as when the screen is touched, or if an event 
occurs that needs an audio alert. 
 
The Piezo buzzer uses the AUDIO pin on the Diablo16 
processor, and can be controlled using the snd_Freq() 
function. The optimal frequency to use for this buzzer 
is 2731Hz. 
 
Please refer to the DIABLO16 Internal 4DGL Functions 
document for more information on this function, 
available from the 4Discovery Product Page, on the 4D 
Systems website. www.4dsystems.com.au  

 

6.9. Universal Mounting Options 
 
The 4Discovery has a range of ways it can be mounted. 
Primarily designed to be mounted into a standard light 
switch frame (a.k.a. Flush Box, Mounting Box), it can 
also be panel or enclosure mounted, or directly 
mounted on virtually any supportive wall surface. This 
includes plaster board, wood, and even concrete. 
 
One nice feature about the 4Discovery is only a single 
central hole is required to be drilled into the surface to 
enable the CAT5 cable to pass through and the RJ45 
socket on the back of the 4Disocvery to protrude into. 
Mounting can then be as little as 2 screws, depending 
on the mounting surface. 
The central hole needs to be larger than 25mm (about 
мέύ ƛƴ ƻǊŘŜǊ ǘƻ ƎƛǾŜ ǘƘŜ wWпр ǎƻŎƪŜǘ ǎǳŦŦƛŎƛŜƴǘ ŎƭŜŀǊŀƴŎŜ 
and to not bind in the hole. 
There are 4 corner mounting slots, designed for 
countersunk self tapping wood screws or similar. 8G 
Countersunk Head chipboard screws work well. 
There are 2 central mounting slots, designed for the 
Flush/Mounting box which are commonly used for 
Plaster Board installations. Typically the screws that 
come with the Flush/Mounting box are used, and are 
Pan Head type. 
 
Any of these 6 mounting holes however can be used 
to mount the 4Discovery. Select the most appropriate 
ones for your target installation, and ensure the 
4Discovery is securely attached to the surface in 
question. 
Please refer to the mechanical drawing towards the 
end of this document, for more information regarding 
the mounting holes and positions. 
  

http://www.4dsystems.com.au/
http://www.4dsystems.com.au/
http://www.4dsystems.com.au/
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6.10.Removable Front Cover 
 
The front over of the 4Discovery is removable in order 
to access the mounting holes beneath it. Simply clip on 
or unclip the cover as required. 

 
 
On the front cover is a recessed area at the top left. 
This is countersunk slightly into the surface, and is 
designed so a company logo sticker can be placed in 
this location, to customise the 4Discovery to suit the 
application it is being used in. Bubble Stickers work 
well and give a nice 3D look. 
  
NOTE: By default, starting with Revision 4.0, the 
plastics will be shipped without any branding in this 
area, and without a recess. Previous revisions featured 
4Discovery branding in a recess which could then be 
covered. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.11.Removable Display subassembly 
 
The display module itself can be removed from the 
mounting base, which enables full access to all of the 
mounting holes, specifically the 2 central slots, 
designed for a Flush/Mounting box. 
 
The display module can be carefully unclipped by 
gently raising the two upper (or lower) clips, which 
will release the display module from the mounting 
base. 
 
Please ensure only gentle force is applied to this clips 
so they are not damaged. 
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7. Display Precautions 
 

¶ Avoid having to display the same image/object 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. 
 

¶ Moisture and water can damage the display. 
Moisture on the surface of a powered display may 
cause the electrodes to corrode. Wipe off any 
moisture gently or let the display dry before 
usage. 

 
¶ 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. 

 
¶ 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 

 
¶ Always use the mounting holes on the 4Discovery 

when mounting the 4Discovery to a wall, 
enclosure or panel. 

 

¶ Do not apply undue tightness to the screws when 
fixing the 4Discovery to the chosen 
wall/enclosure, the 4Discovery case is made of 
plastic and may be damaged if screws are 
fastened too tightly. 

 

 
 
 
 
 
 
 
 
 
 
 
 

8. Hardware Tools 
 
The following hardware tools are required for full 
control of the 4Discovery module. 

 

8.1. 4D 485 Programmer  
 
The 4D 485 Programmer is an essential hardware tools 
to program, customise and test the 4Discovery 
module.  
 
It is possible to change the application the 4Discovery 
is running, using a microSD card. This however is only 
possible once the 4Discovery has been programmed 
such that the application is able to update itself. This 
is not possible out of the box, and requires an 
appropriate program to be written to achieve this.  
 
The 4D 485 Programmer is used to program a new 
Firmware/PmmC, Display Driver and for transferring 
compiled Workshop4 Applications. It can even serve 
as an interface for communicating serial data to the 
PC. The 4D Programmer also supplies power to the 
4Discovery so it can be programmed on the bench or 
in the field, as it must be disconnected from the RS485 
network in order to be programmed with the 4D 485 
Programmer and therefore needs a power source. 
 
To connect the 4D 485 Programmer to the 4Discovery, 
requires a standard CAT5 Ethernet cable, straight 
through (NOT cross over). You can use CAT4, CAT5, 
CAT5e, CAT6 etc type cables, but all that is required is 
8 wires/conductors and these are straight through, 
not crossed, to allow correct connection between the 
two RJ45 plugs/connectors on the 4Discovery and the 
4D 485 Programmer. The speed rating of Ethernet 
cables is not relevant for the purpose of the 
4Discovery since it uses RS485 which operates at a 
much slower speed to Ethernet. 
 
The maximum length of cable between the 4Discovery 
and the 4D 485 Programmer, should be kept below 
10m. This is due to TTL signals on the RJ45 connector 
which need to be controlled by the 4D 485 
Programmer. Anything longer may be feasible 
depending on the type of cable used, however 
typically longer cables will cause voltage drops and 
capacitive loading which could cause programming to 
fail. 
 
NOTE: The 4Discovery cannot be programmed when 
connected to the RS485 network. It needs to be 1:1 
with the 4D 485 Programmer.
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9. Software Overview- Language 
 
The 4Discovery utilises the DIABLO16 processor, which 
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   
ά5L!.[hмс-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 four 
environments offered by the Workshop 4 IDE, 
Designer and ViSi. The other environments use 
alternative methods to program or communicate with 
the 4Discovery. Please refer to the Workshop 4 IDE 
section for more information. 

 
 
 
 
 
 
 
 
 
 
 

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 Down- Loader 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 4D display module.  

¶ 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. ViSi-Genie provides the latest rapid 
development experience from 4D Systems.  

¶ A Serial environment 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. 

 
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. 
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