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1. Description 
 
The DIABLO16 Processor is the latest addition to 
the 4D Systems processor range, providing more 
power, more FLASH, more RAM and more features 
than the PICASO Processor. 
 
The DIABLO16 Processor is a custom embedded 
4DGL graphics controller designed to interface 
with many popular OLED and LCD display panels. 
With its powerful graphics, text, image, and 
animation abilities built-in, along with numerous 
more features makes the Diablo16 a single chip 
solution for a wide variety of LCD and OLED display 
solutions.  
 
The DIABLO16 offers a simple plug-n-play interface 
to many 16-bit 80-Series colour LCD and OLED 
displays, and is designed to work with minimal 
design effort as all of the data and control signals 
are provided by the chip to interface directly to 
the display. 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 DIABLO16 belongs to 4D Systems family of 
processors powered by a highly optimised soft 
core virtual engine, EVE (Extensible Virtual Engine). 
EVE is a proprietary, high performance virtual 
processor 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. 
 
The processor offers a comprehensive set of I/O 
features and can interface to SPI, I2C, serial, 
digital, and analog devices, and provides a wealth 
of features such as PWM, Quadrature, PulseOut 
and Pin Counter functions. Provision is also made 
for a dedicated PWM audio output that supports 
audio WAV files and complex sound generation. 
 
All of the display built-in driver libraries implement 
and share the same high-level function interface. 
This allows your GUI application to be portable to 
different display controller types. 
 
4D Systems software development IDE called 
Workshop4 is FREE and there are no licensing 
requirements. 
 
 

2. Features 
 

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

Å онYō ƻŦ {w!a ǇǳǊŜƭȅ ŦƻǊ ǘƘŜ ¦ǎŜǊΦ 

Å мс DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh Ǉƛƴǎ ŦƻǊ ǳǎŜǊ ƛƴǘŜǊŦŀŎƛƴƎΣ 
ǿƘƛŎƘ ƛƴŎƭǳŘŜ п ŎƻƴŦƛƎǳǊŀōƭŜ !ƴŀƭƻƎ LƴǇǳǘǎΦ 

Å ¢ƘŜ DtLh ƛǎ ǾŀǊƛƻǳǎƭȅ ŎƻƴŦƛƎǳǊŀōƭŜ ŦƻǊ 
ŀƭǘŜǊƴŀǘƛǾŜ ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎΥ 

Ǔ оȄ Lн/ ŎƘŀƴƴŜƭǎ ŀǾŀƛƭŀōƭŜ 

Ǔ мȄ ŘŜŘƛŎŀǘŜŘ ŦƻǊ {5 /ŀǊŘ ŀƴŘ оȄ 
ŎƻƴŦƛƎǳǊŀōƭŜ {tL ŎƘŀƴƴŜƭǎ ŀǾŀƛƭŀōƭŜ 

Ǔ мȄ ŘŜŘƛŎŀǘŜŘ ŀƴŘ оȄ ŎƻƴŦƛƎǳǊŀōƭŜ ¢¢[ 
{ŜǊƛŀƭ ŎƻƳƳ ǇƻǊǘǎ ŀǾŀƛƭŀōƭŜ 

Ǔ ¦Ǉ ǘƻ с DtLh Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ tƛƴ /ƻǳƴǘŜǊǎ 

Ǔ ¦Ǉ ǘƻ с DtLh ŦƻǊ t²a όǎƛƳǇƭŜ ŀƴŘ {ŜǊǾƻύ 

Ǔ ¦Ǉ ǘƻ мл DtLh ŦƻǊ tǳƭǎŜ hǳǘǇǳǘ 

Ǔ ¦Ǉ ǘƻ мп DtLh Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ŦƻǊ 
vǳŀŘǊŀǘǳǊŜ 9ƴŎƻŘŜǊ LƴǇǳǘǎ όн ŎƘŀƴƴŜƭǎύ 

Å C!¢мс ŦƛƭŜ ǎŜǊǾƛŎŜǎΦ 

Å 5ŜŘƛŎŀǘŜŘ {tL ƛƴǘŜǊŦŀŎŜ ŦƻǊ {5I/κ{5 ƳŜƳƻǊȅ 
ŎŀǊŘ ŦƻǊ ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ 
ǇǳǊǇƻǎŜǎ όƳƛŎǊƻ-{5 ǿƛǘƘ ǳǇ ǘƻ нD. ŀƴŘ {5I/ 
ƳŜƳƻǊȅ ŎŀǊŘǎ ǎǘŀǊǘƛƴƎ ŦǊƻƳ пD. ŀƴŘ ŀōƻǾŜύΦ 
{5κǳ{5 /ŀǊŘ Ƴǳǎǘ ōŜ {tL /ƻƳǇŀǘƛōƭŜΦ 

Å п-²ƛǊŜ wŜǎƛǎǘƛǾŜ ¢ƻǳŎƘ ǇŀƴŜƭ ƛƴǘŜǊŦŀŎŜΦ 

Å !ǳŘƛƻ ǎǳǇǇƻǊǘ ŦƻǊ ǿŀǾŜ ŦƛƭŜǎ ŀƴŘ ŎƻƳǇƭŜȄ ǎƻǳƴŘ 
ƎŜƴŜǊŀǘƛƻƴ ǿƛǘƘ ŀ ŘŜŘƛŎŀǘŜŘ мс-ōƛǘ t²a ŀǳŘƛƻ 
ƻǳǘǇǳǘΦ 

Å у Ȅ мс ōƛǘ ǘƛƳŜǊǎ ǿƛǘƘ м ƳƛƭƭƛǎŜŎƻƴŘ ǊŜǎƻƭǳǘƛƻƴΦ 

Å [ƻǿ-Ŏƻǎǘ h[95Σ [/5 ŀƴŘ ¢C¢ ŘƛǎǇƭŀȅ ƎǊŀǇƘƛŎǎ 
ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǎƻƭǳǘƛƻƴΦ 

Å LŘŜŀƭ ŀǎ ŀ ǎǘŀƴŘŀƭƻƴŜ ŜƳōŜŘŘŜŘ ƎǊŀǇƘƛŎǎ 
ǇǊƻŎŜǎǎƻǊ ƻǊ ƛƴǘŜǊŦŀŎŜ ǘƻ ŀƴȅ Ƙƻǎǘ ŎƻƴǘǊƻƭƭŜǊ ŀǎ ŀ 
ƎǊŀǇƘƛŎǎ Ŏƻ-ǇǊƻŎŜǎǎƻǊΦ 

Å /ƻƴƴŜŎǘ ǘƻ ŀƭƳƻǎǘ ŀƴȅ ŎƻƭƻǳǊ ŘƛǎǇƭŀȅ ǘƘŀǘ 
ǎǳǇǇƻǊǘǎ ŀƴ ул-{ŜǊƛŜǎ мс ōƛǘ ǿƛŘŜ /t¦ ƛƴǘŜǊŦŀŎŜΦ 
!ƭƭ Řŀǘŀ ŀƴŘ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎ ŀǊŜ ǇǊƻǾƛŘŜŘΦ 

Å wƻI{ ŎƻƳǇƭƛŀƴǘΦ 

Å !ǾŀƛƭŀōƭŜ ƛƴ ŀ сп Ǉƛƴ ¢vCt млƳƳ Ȅ млƳƳ 
ǇŀŎƪŀƎŜΦ 
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3. Applications 
 

Å DŜƴŜǊŀƭ ǇǳǊǇƻǎŜǎ ŜƳōŜŘŘŜŘ ƎǊŀǇƘƛŎǎΦ 

Å 9ƭŜǾŀǘƻǊ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎΦ 

Å tƻƛƴǘ ƻŦ ǎŀƭŜ ǘŜǊƳƛƴŀƭǎΦ 

Å 9ƭŜŎǘǊƻƴƛŎ ƎŀǳƎŜǎ ŀƴŘ ƳŜǘǊŜǎΦ 

Å ¢Ŝǎǘ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ƎŜƴŜǊŀƭ ǇǳǊǇƻǎŜ 
ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴΦ 

Å LƴŘǳǎǘǊƛŀƭ ŎƻƴǘǊƻƭ ŀƴŘ wƻōƻǘƛŎǎΦ 

Å !ǳǘƻƳƻǘƛǾŜ ǎȅǎǘŜƳ ŘƛǎǇƭŀȅǎΦ 

Å Dt{ ƴŀǾƛƎŀǘƛƻƴ ǎȅǎǘŜƳǎΦ 

Å aŜŘƛŎŀƭ LƴǎǘǊǳƳŜƴǘǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 

Å IƻƳŜ ŀǇǇƭƛŀƴŎŜǎ ŀƴŘ {ƳŀǊǘ IƻƳŜ !ǳǘƻƳŀǘƛƻƴΦ 

Å {ŜŎǳǊƛǘȅ ŀƴŘ !ŎŎŜǎǎ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎΦ 

Å DŀƳƛƴƎ ŜǉǳƛǇƳŜƴǘΦ 

Å !Ǿƛŀǘƛƻƴ ǎȅǎǘŜƳǎΦ 

Å IaL ǿƛǘƘ ǘƻǳŎƘ ǇŀƴŜƭǎΦ 
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4. Pin Summary 
 

 
 

DIABLO16 Processor Pin Out 

Pin Symbol I/O Description 

1 AUDIO O 
Pulse Width Modulated (PWM) Audio output. Connect this pin to a 2 stage 
low pass filter then into an audio amplifier. 

2 XR A 
4-Wire Resistive Touch Screen Right signal. Connect this pin to XR or X+ 
signal of the touch panel. 

3 YU A 
4-Wire Resistive Touch Screen Up signal. Connect this pin to YU or Y+ signal 
of the touch panel. 

4 SD-SCK O 
SPI Serial Clock output. SD memory card use only. Connect this pin to the SPI 
Serial Clock (SCK) signal of the memory card. 

5 SD-SDI I 
SPI Serial Data Input. SD memory card use only. Connect this pin to the SPI 
Serial Data Out (SDO) signal of the memory card. 

6 SD-SDO O 
SPI Serial Data Output. SD memory card use only. Connect this pin to the SPI 
Serial Data In (SDI) signal of the memory card. 

7 RESET I 
Master Reset signal. Connect a 4.7K pull-up resistor from this pin to VCC. 
Active Low 

8 SD-CS O 
SD Memory-Card Chip Select. SD memory card use only. Connect this pin to 
the Chip Enable (CS) signal of the memory card.  

19 AVCC P 

Analog Positive Supply.  
Option 1: Connect to VCC via a 12ohm resistor, and with a 4.7uF Capacitor 
to AGND 
Option 2: Connect to VCC via an Inductor with has a resistance of less than 
1ohm, and a capacity greater than 10mA, and a 4.7uF Capacitor to AGND. 
This option provides the best ADC noise rejection. 

20 AGND P Analog Ground. Connect this to GND. 
9, 25, 34, 41 GND P Device Ground. 
млΣ нсΣ оуΣ рт VCC P Device Positive Supply. 

 
I = Input, O = Output, P = Power, A = Analogue  
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I = Input, O = Output, P = Power, A = Analogue 
 
 
 
 
 
 
 

DIABLO16 ProŎŜǎǎƻǊ tƛƴ hǳǘ όŎƻƴǘƛƴǳŜŘΧύ 

 Pin Symbol I/O Description 
мм 5р Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ рΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

мн 5п Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ пΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

мо 5о Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ оΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

мп 5н Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ нΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

мр 5м Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ мΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

мс 5л Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ лΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

мт 5с Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ сΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

му 5т Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ тΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

нм 5у Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ уΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

нн 5ф Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ фΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

но 5мл Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ млΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

нп 5мм Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ ммΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

нт 5мн Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ мнΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

ну 5мо Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ моΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

нф 5мп Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ мпΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

ол 5мр Lκh 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ōƛǘ мрΦ оΦо± ¢ƻƭŜǊŀƴǘΦ 

ом t!мн Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

он t!мо Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

оо ¢·л h 
5ŜŘƛŎŀǘŜŘ !ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ ¢ǊŀƴǎƳƛǘ ǇƛƴΣ ¢·Φ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ Ƙƻǎǘ 
ƳƛŎǊƻ-ŎƻƴǘǊƻƭƭŜǊ {ŜǊƛŀƭ wŜŎŜƛǾŜ όw·ύ ǎƛƎƴŀƭΦ ¢ƘŜ Ƙƻǎǘ ǊŜŎŜƛǾŜǎ Řŀǘŀ ŦǊƻƳ 
5!L.[hмс Ǿƛŀ ǘƘƛǎ ǇƛƴΦ ¢Ƙƛǎ ƻǳǘǇǳǘǎ оΦо± ƭŜǾŜƭΦ tǊƻŎŜǎǎƻǊ tǊƻƎǊŀƳƳƛƴƎ tƛƴΦ 

ос t!мр Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± ǘƻƭŜǊŀƴǘΦ {ǇŜŎƛŀƭ Lн/ tƛƴΦ 

от t!мп Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± ǘƻƭŜǊŀƴǘΦ {ǇŜŎƛŀƭ Lн/ tƛƴΦ 

оф /[Yм L 5ŜǾƛŎŜ /ƭƻŎƪ ƛƴǇǳǘ м ƻŦ ŀ мнaIȊ ŎǊȅǎǘŀƭΦ 

пл /[Yн h 5ŜǾƛŎŜ /ƭƻŎƪ ƛƴǇǳǘ н ƻŦ ŀ мнaIȊ ŎǊȅǎǘŀƭΦ 

пн w·л L 
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ wŜŎŜƛǾŜ ǇƛƴΣ w·Φ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ Ƙƻǎǘ ƳƛŎǊƻ-
ŎƻƴǘǊƻƭƭŜǊ {ŜǊƛŀƭ ¢ǊŀƴǎƳƛǘ ό¢·ύ ǎƛƎƴŀƭΦ ¢ƘŜ Ƙƻǎǘ ǘǊŀƴǎƳƛǘǎ Řŀǘŀ ǘƻ 5L!.[hмс 
Ǿƛŀ ǘƘƛǎ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ рΦл± ǘƻƭŜǊŀƴǘΦ tǊƻŎŜǎǎƻǊ tǊƻƎǊŀƳƳƛƴƎ tƛƴΦ 

по t!мл Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

пп t!мм Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

пр !¦5Lh9b. h 
!ǳŘƛƻ 9ƴŀōƭŜΦ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ŀƳǇƭƛŦƛŜǊ ŎƻƴǘǊƻƭΦ 
[h²Υ 5ƛǎŀōƭŜ ŜȄǘŜǊƴŀƭ !ǳŘƛƻ ŀƳǇƭƛŦƛŜǊΦ 
ILDIΥ 9ƴŀōƭŜ ŜȄǘŜǊƴŀƭ !ǳŘƛƻ ŀƳǇƭƛŦƛŜǊΦ 

пс t!п Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

пт ·[ h 
п-²ƛǊŜ wŜǎƛǎǘƛǾŜ ¢ƻǳŎƘ {ŎǊŜŜƴ [ŜŦǘ ǎƛƎƴŀƭΦ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ·[ ƻǊ ·- ǎƛƎƴŀƭ 
ƻŦ ǘƘŜ ǘƻǳŎƘ ǇŀƴŜƭΦ 

пу ¸5 h 
п-²ƛǊŜ ǊŜǎƛǎǘƛǾŜ ǘƻǳŎƘ ǎŎǊŜŜƴ ōƻǘǘƻƳ ǎƛƎƴŀƭΦ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ¸5 ƻǊ ¸- 
ǎƛƎƴŀƭ ƻŦ ǘƘŜ ǘƻǳŎƘ ǇŀƴŜƭΦ 

пф t!р Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

рл t!с Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

рм t!т Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 

рн t!у Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ  

ро t!ф Lκh DŜƴŜǊŀƭ tǳǊǇƻǎŜ LκhΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± [ŜǾŜƭ - рΦл± ǘƻƭŜǊŀƴǘΦ 
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I = Input, O = Output, P = Power, A = Analogue 
 
NOTE: Please refer to section 5 for more information about these pins. All pins are 3.3V Level. Some GPIO is 
5.0V tolerant (PA4 ς PA13). All analog pins are 3.3V tolerant, along with PA14-PA15. Serial Port 0 (TX0, RX0) are 
3.3V level, but 5V tolerant.

DIABLO16 tǊƻŎŜǎǎƻǊ tƛƴ hǳǘ όŎƻƴǘƛƴǳŜŘΧύ 

 Pin Symbol I/O Description 

рп w9{ h 
Display RESET. DIABLO16 initialises the display by strobing this pin LOW. 
Connect this pin to the Reset (RES) signal of the display.  

рр w{ h 

5ƛǎǇƭŀȅ wŜƎƛǎǘŜǊ {ŜƭŜŎǘΦ 
[h²Υ 5ƛǎǇƭŀȅ ƛƴŘŜȄ ƻǊ ǎǘŀǘǳǎ ǊŜƎƛǎǘŜǊ ƛǎ ǎŜƭŜŎǘŜŘΦ 
ILDIΥ 5ƛǎǇƭŀȅ Dw!a ƻǊ ǊŜƎƛǎǘŜǊ Řŀǘŀ ƛǎ ǎŜƭŜŎǘŜŘΦ 
/ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ wŜƎƛǎǘŜǊ {ŜƭŜŎǘ όw{ ƻǊ !л ƻǊ /κ5 ƻǊ ǎƛƳƛƭŀǊ ƴŀƳƛƴƎ 
ŎƻƴǾŜƴǘƛƻƴύ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΦ 

рс w9C t 
LƴǘŜǊƴŀƭ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊ ŦƛƭǘŜǊ ŎŀǇŀŎƛǘƻǊ ǇƛƴΦ /ƻƴƴŜŎǘ ŀ пΦтǳC ǘƻ млǳC 
ŎŀǇŀŎƛǘƻǊ ŦǊƻƳ ǘƘƛǎ Ǉƛƴ ǘƻ DǊƻǳƴŘΦ tƻǎƛǘƛƻƴ ŎŀǇŀŎƛǘƻǊ ŀǎ ŎƭƻǎŜ ŀǎ ǇƻǎǎƛōƭŜΦ 

ру ²w h 
5ƛǎǇƭŀȅ ²ǊƛǘŜ ǎǘǊƻōŜ ǎƛƎƴŀƭΦ 5L!.[hмс ŀǎǎŜǊǘǎ ǘƘƛǎ ǎƛƎƴŀƭ [h² ǿƘŜƴ ǿǊƛǘƛƴƎ 
Řŀǘŀ ǘƻ ǘƘŜ ŘƛǎǇƭŀȅΦ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ ²ǊƛǘŜ ό²wύ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΦ 

рф w5 h 
5ƛǎǇƭŀȅ wŜŀŘ ǎǘǊƻōŜ ǎƛƎƴŀƭΦ 5L!.[hмс ŀǎǎŜǊǘǎ ǘƘƛǎ ǎƛƎƴŀƭ [h² ǿƘŜƴ ǊŜŀŘƛƴƎ 
Řŀǘŀ ŦǊƻƳ ǘƘŜ ŘƛǎǇƭŀȅΦ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ wŜŀŘ όw5ύ ǎƛƎƴŀƭ ƻŦ ǘƘŜ 
ŘƛǎǇƭŀȅΦ 

сл 5/9b. h 

5/-5/ ƘƛƎƘ ǾƻƭǘŀƎŜ ŜƴŀōƭŜ ǎƛƎƴŀƭΦ ¢Ƙƛǎ ƳŀȅōŜ ǘƘŜ ƘƛƎƘ ǾƻƭǘŀƎŜ ǘƘŀǘ ŘǊƛǾŜǎ 
ǘƘŜ [/5 ōŀŎƪƭƛƎƘǘ ƻǊ ǘƘŜ h[95 ǇŀƴŜƭ ǎǳǇǇƭȅΦ 
IƛƎƘΥ 9ƴŀōƭŜ 5/-5/ ŎƻƴǾŜǊǘŜǊΦ 
[ƻǿ Υ 5ƛǎŀōƭŜ 5/-5/ ŎƻƴǾŜǊǘŜǊΦ  

см t!л Lκhκ! 
DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh Ǉƛƴ ǿƛǘƘ !ƴŀƭƻƎ /ŀǇŀōƛƭƛǘȅΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± ǘƻƭŜǊŀƴǘΣ 
ǿƛǘƘ ŀ ǊŀƴƎŜ ƻŦ л-оΦо± ǿƘŜƴ ǳǎŜŘ ŀǎ ŀƴ !ƴŀƭƻƎ LƴǇǳǘ 

сн t!м Lκhκ! 
DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh Ǉƛƴ ǿƛǘƘ !ƴŀƭƻƎ /ŀǇŀōƛƭƛǘȅΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± ǘƻƭŜǊŀƴǘΣ 
ǿƛǘƘ ŀ ǊŀƴƎŜ ƻŦ л-оΦо± ǿƘŜƴ ǳǎŜŘ ŀǎ ŀƴ !ƴŀƭƻƎ LƴǇǳǘ 

со t!н Lκhκ! 
DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh Ǉƛƴ ǿƛǘƘ !ƴŀƭƻƎ /ŀǇŀōƛƭƛǘȅΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± ǘƻƭŜǊŀƴǘΣ 
ǿƛǘƘ ŀ ǊŀƴƎŜ ƻŦ л-оΦо± ǿƘŜƴ ǳǎŜŘ ŀǎ ŀƴ !ƴŀƭƻƎ LƴǇǳǘ 

сп t!о Lκhκ! 
DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh Ǉƛƴ ǿƛǘƘ !ƴŀƭƻƎ /ŀǇŀōƛƭƛǘȅΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ оΦо± ǘƻƭŜǊŀƴǘΣ 
ǿƛǘƘ ŀ ǊŀƴƎŜ ƻŦ л-оΦо± ǿƘŜƴ ǳǎŜŘ ŀǎ ŀƴ !ƴŀƭƻƎ LƴǇǳǘ 
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5. Pin Description 
 
¢ƘŜ 5L!.[hмс tǊƻŎŜǎǎƻǊ ǇǊƻǾƛŘŜǎ ōƻǘƘ ŀ ƘŀǊŘǿŀǊŜ 
ŀƴŘ ŀ ǎƻŦǘǿŀǊŜ ƛƴǘŜǊŦŀŎŜΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ƛƴ 
ŘŜǘŀƛƭ ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴǘŜǊŦŀŎŜ Ǉƛƴǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

5.1. Display Interface 
 
¢ƘŜ 5L!.[hмс ǎǳǇǇƻǊǘǎ [/5 ŀƴŘ h[95 ŘƛǎǇƭŀȅǎ 
ǿƛǘƘ ŀƴ ул-{ŜǊƛŜǎ мс-ōƛǘ ǿƛŘŜ /t¦ Řŀǘŀ ƛƴǘŜǊŦŀŎŜΦ 
¢ƘŜ ŎƻƴƴŜŎǘƛǾƛǘȅ ǘƻ ǘƘŜ ŘƛǎǇƭŀȅ ƛǎ Ŝŀǎȅ ŀƴŘ ǎǘǊŀƛƎƘǘ 
ŦƻǊǿŀǊŘΦ ¢ƘŜ 5L!.[hмс ƎŜƴŜǊŀǘŜǎ ŀƭƭ ƻŦ ǘƘŜ 
ƴŜŎŜǎǎŀǊȅ ǘƛƳƛƴƎ ǘƻ ŘǊƛǾŜ ǘƘŜ ŘƛǎǇƭŀȅΦ 
 

 
 
 

/{ w{ w5 ²w hǇŜǊŀǘƛƻƴ 

л л л м wŜŀŘ 5ƛǎǇƭŀȅ {ǘŀǘǳǎ wŜƎƛǎǘŜǊ 

л л м л ²ǊƛǘŜ 5ƛǎǇƭŀȅ LƴŘŜȄ wŜƎƛǎǘŜǊ 

л м л м wŜŀŘ 5ƛǎǇƭŀȅ Dw!a 5ŀǘŀ 

л м м л ²ǊƛǘŜ wŜƎƛǎǘŜǊ ƻǊ Dw!a 5ŀǘŀ 

м · · · bƻ hǇŜǊŀǘƛƻƴ 

5ƛǎǇƭŀȅ hǇŜǊŀǘƛƻƴ ¢ŀōƭŜ 
 
 
5л-5мр Ǉƛƴǎ ό5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎύΥ 
¢ƘŜ 5ƛǎǇƭŀȅ 5ŀǘŀ .ǳǎ ό5л-5мрύ ƛǎ ŀ мс-ōƛǘ 
ōƛŘƛǊŜŎǘƛƻƴŀƭ ǇƻǊǘ ŀƴŘ ŀƭƭ ŘƛǎǇƭŀȅ Řŀǘŀ ǿǊƛǘŜǎ ŀƴŘ 
ǊŜŀŘǎ ƻŎŎǳǊ ƻǾŜǊ ǘƘƛǎ ōǳǎΦ hǘƘŜǊ ŎƻƴǘǊƻƭ ǎƛƎƴŀƭǎ 
ǎǳŎƘ ŀǎ w²Σ w5 /{Σ ŀƴŘ w{ ǎȅƴŎƘǊƻƴƛǎŜ ǘƘŜ Řŀǘŀ 
ǘǊŀƴǎŦŜǊ ǘƻ ŀƴŘ ŦǊƻƳ ǘƘŜ ŘƛǎǇƭŀȅΦ 
 
 
/{ Ǉƛƴ ό5ƛǎǇƭŀȅ /ƘƛǇ {ŜƭŜŎǘύΥ 
¢ƘŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŘƛǎǇƭŀȅ ƛǎ ƻƴƭȅ ǇƻǎǎƛōƭŜ ǿƘŜƴ ǘƘŜ 
5ƛǎǇƭŀȅ /ƘƛǇ {ŜƭŜŎǘ ό/{ύ ƛǎ ŀǎǎŜǊǘŜŘ [h²Φ /ƻƴƴŜŎǘ 
ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ /ƘƛǇ {ŜƭŜŎǘ ό/{ύ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΦ 
 
 
w{ Ǉƛƴ ό5ƛǎǇƭŀȅ wŜƎƛǎǘŜǊ {ŜƭŜŎǘύΥ 
¢ƘŜ w{ ǎƛƎƴŀƭ ŘŜǘŜǊƳƛƴŜǎ ǿƘŜǘƘŜǊ ŀ ǊŜƎƛǎǘŜǊ 
ŎƻƳƳŀƴŘ ƻǊ Řŀǘŀ ƛǎ ǎŜƴǘ ǘƻ ǘƘŜ ŘƛǎǇƭŀȅΦ  

[h²Υ 5ƛǎǇƭŀȅ ƛƴŘŜȄ ƻǊ ǎǘŀǘǳǎ ǊŜƎƛǎǘŜǊ ƛǎ 
ǎŜƭŜŎǘŜŘΦ 
ILDIΥ 5ƛǎǇƭŀȅ Dw!a ƻǊ ǊŜƎƛǎǘŜǊ Řŀǘŀ ƛǎ 
ǎŜƭŜŎǘŜŘΦ 

/ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ wŜƎƛǎǘŜǊ {ŜƭŜŎǘ όw{ύ ǎƛƎƴŀƭ 
ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΦ 5ƛŦŦŜǊŜƴǘ ŘƛǎǇƭŀȅǎ ǳǘƛƭƛǎŜ ǾŀǊƛƻǳǎ 
ƴŀƳƛƴƎ ŎƻƴǾŜƴǘƛƻƴǎ ǎǳŎƘ ŀǎ w{Σ !лΣ /κ5 ƻǊ ǎƛƳƛƭŀǊΦ 
.Ŝ ǎǳǊŜ ǘƻ ŎƘŜŎƪ ǿƛǘƘ ȅƻǳǊ ŘƛǎǇƭŀȅ ƳŀƴǳŦŀŎǘǳǊŜǊ 
ŦƻǊ ǘƘŜ ŎƻǊǊŜŎǘ ƴŀƳŜ ŀƴŘ ŦǳƴŎǘƛƻƴΦ 
 
 
w9{ Ǉƛƴ ό5ƛǎǇƭŀȅ wŜǎŜǘύΥ 
5ƛǎǇƭŀȅ w9{9¢Φ 5L!.[hмс ƛƴƛǘƛŀƭƛǎŜǎ ǘƘŜ ŘƛǎǇƭŀȅ ōȅ 
ǎǘǊƻōƛƴƎ ǘƘƛǎ Ǉƛƴ [h²Φ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ 
wŜǎŜǘ όw9{ύ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΦ  
 
 
5/9b. Ǉƛƴ ό9ȄǘŜǊƴŀƭ 5/κ5/ 9ƴŀōƭŜύΥ 
5/-5/ ƘƛƎƘ ǾƻƭǘŀƎŜ ŜƴŀōƭŜ ǎƛƎƴŀƭΦ ¢Ƙƛǎ Ǉƛƴ Ƴŀȅ 
ŘǊƛǾŜ ǘƘŜ ŎƛǊŎǳƛǘ ǿƘƛŎƘ ŜƴŀōƭŜǎ ǘƘŜ ƘƛƎƘ ǾƻƭǘŀƎŜ 
ǘƘŀǘ ŘǊƛǾŜǎ ǘƘŜ [/5 ōŀŎƪƭƛƎƘǘ ƻǊ ǘƘŜ h[95 ǇŀƴŜƭ 
ǎǳǇǇƭȅΦ 
 
 
²w Ǉƛƴ ό5ƛǎǇƭŀȅ ²ǊƛǘŜύΥ 
¢Ƙƛǎ ƛǎ ǘƘŜ ŘƛǎǇƭŀȅ ǿǊƛǘŜ ǎǘǊƻōŜ ǎƛƎƴŀƭΦ ¢ƘŜ 
5L!.[hмс ŀǎǎŜǊǘǎ ǘƘƛǎ ǎƛƎƴŀƭ [h² ǿƘŜƴ ǿǊƛǘƛƴƎ 
Řŀǘŀ ǘƻ ǘƘŜ ŘƛǎǇƭŀȅ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŘƛǎǇƭŀȅ 
Řŀǘŀ ōǳǎ ό5л-5мрύΦ /ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ǘƘŜ ²ǊƛǘŜ 
ό²wύ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ŘƛǎǇƭŀȅΦ 
 

 
 
 

LǘŜƳ {ȅƳ aƛƴ ¢ȅǇ aŀȄ ¦ƴƛǘ 

²ǊƛǘŜ [ƻǿ tǳƭǎŜ ǘ²[ рл - - ƴǎ 

²ǊƛǘŜ IƛƎƘ tǳƭǎŜ ǘ²I рл - - ƴǎ 

²ǊƛǘŜ .ǳǎ /ȅŎƭŜ ¢ƻǘŀƭ  ǘ²¢ млл - - ƴǎ 

²ǊƛǘŜ 5ŀǘŀ {ŜǘǳǇ ǘ5{ нр - - ƴǎ 

 
 
RD pin (Display Read): 
This is the display read strobe signal. The 
DIABLO16 asserts this signal LOW when reading 
data from the display in conjunction with the 
display data bus (D0-D15). Connect this pin to the 
Read (RD) signal of the display. 
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LǘŜƳ {ȅƳ aƛƴ ¢ȅǇ aŀȄ ¦ƴƛǘ 

wŜŀŘ [ƻǿ tǳƭǎŜ ǘw[ мрл - - ƴǎ 

wŜŀŘ IƛƎƘ tǳƭǎŜ ǘwI мрл - - ƴǎ 

wŜŀŘ .ǳǎ /ȅŎƭŜ ¢ƻǘŀƭ  ǘw¢ олл - - ƴǎ 

wŜŀŘ 5ŀǘŀ IƻƭŘ ǘ5I тр - - ƴǎ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2. SPI Interface ς Memory Card  

The DIABLO16 supports SD, micro-SD and MMC 
memory cards via its dedicated hardware SPI 
interface. The DIABLO16 has 4 SPI channels, and 
the first is dedicated for this. The memory card is 
used for all multimedia file retrieval such as 
images, animations and movie clips and the SPI 
interface is dedicated for this purpose only. The 
memory card can also be used as general purpose 
storage for data logging applications (RAW and 
FAT16 format support).  Support is available for 
micro-SD with up to 2GB capacity and for high 
capacity HC memory cards starting from 4GB and 
above. 

 
 
SDI pin (SPI Serial Data In): 
The SPI Serial Data Input (SDI). SD memory card 
use only. Connect this pin to the SPI Serial Data 
Out (SDO) signal of the memory card.  
 
SDO pin (SPI Serial Data Out): 
The SPI Serial Data Output (SDI). SD memory card 
use only. Connect this pin to the SPI Serial Data In 
(SDI) signal of the memory card.  
 
SCK pin (SPI Serial Clock): 
The SPI Serial Clock output (SCK). SD memory card 
use only. Connect this pin to the SPI Serial Clock 
(SCK) signal of the memory card.  
 
SDCS pin (SD Memory Card Chip Select): 
SD Memory-Card Chip Select (SDCS). SD memory 
card use only. Connect this pin to the Chip Enable 
(CS) signal of the memory card. 
 
 
 
 
 
 
 
 
 
 
 
 
 



4D SYSTEMS                                                                                DIABLO16 Processor 
 

 

 ©  2015 4D SYSTEMS                       Page 11 of 34                   www.4dsystems.com.au 
 

D
IA

B
L

O
1

6
  

P
R

O
C

E
S

S
O

R
 

5.3. Serial Ports ς TTL Level Serial 

¢ƘŜ 5L!.[hмс tǊƻŎŜǎǎƻǊ Ƙŀǎ ǘƘǊŜŜ ƘŀǊŘǿŀǊŜ 
ŀǎȅƴŎƘǊƻƴƻǳǎ ǎŜǊƛŀƭ ǇƻǊǘǎ ǘƘŀǘ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ 
ƻƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎƻǊǎ DtLh ǇƛƴǎΦ ¢·κw·л ƛǎ 
ŘŜŘƛŎŀǘŜŘ ŀƴŘ ƛǎ ŦƛȄŜŘ ƻƴ ǘƻ Ǉƛƴǎ оо ό¢·лύ ŀƴŘ по 
όw·лύΦ !ƭƭ ƻŦ ǘƘŜ 5L!.[hмсΩǎ ǎŜǊƛŀƭ ǇƻǊǘǎ Ŏŀƴ ōŜ 
ǳǎŜŘ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜǎΦ 

¢·κw·л ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ /haлΣ ŀƴŘ ƛǎ ǘƘŜ ƻƴƭȅ 
ƻƴŜ ǳǎŜŘ ŦƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ǘƘŜ 5L!.[hмс ƛǘǎŜƭŦΦ 

¢ƘŜ ǇǊƛƳŀǊȅ ŦŜŀǘǳǊŜǎ ŀǊŜΥ 

¶ Cǳƭƭ-5ǳǇƭŜȄ у ōƛǘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ 
ǊŜŎŜǇǘƛƻƴΦ 

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

¶ LƴŘŜǇŜƴŘŜƴǘ .ŀǳŘ ǊŀǘŜǎ ŦǊƻƳ олл ōŀǳŘ 
ǳǇ ǘƻ сллY 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 also the primary interface for 4DGL user 
program downloads and chip configuration 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. Refer to Section 7. In-Circuit-Serial-
Programming (ICSP) for more details on 
PmmC/Firmware programming. 

TX0 pin (Serial Transmit COM0): 
Dedicated Asynchronous Serial port COM0 
transmit pin, TX0. Connect this pin to external 
serial device receive (Rx) signal. This pin is 5.0V 
tolerant. 
 
RX0 pin (Serial Receive COM0): 
Dedicated Asynchronous Serial port COM0 receive 
pin, RX0. Connect this pin to external serial device 
transmit (Tx) signal. This pin is 5.0V tolerant. 
 
TX1 pin (Serial Transmit COM1): 
Asynchronous Serial port COM1 transmit pin, TX1. 
Connect this pin to external serial device receive 
(Rx) signal. This pin is 5.0V tolerant. This can be 
configured to 1 of the GPIO pins, see table below. 
 
RX1 pin (Serial Receive COM1): 
Asynchronous Serial port COM1 receive pin, RX1. 
Connect this pin to external serial device transmit 
(Tx) signal. This pin is 5.0V tolerant. This can be 
configured to 1 of the GPIO pins, see table below. 
 
TX2 pin (Serial Transmit COM2): 
Asynchronous Serial port COM2 transmit pin, TX2. 
Connect this pin to external serial device receive 
(Rx) signal. This pin is 5.0V tolerant. This can be 
configured to 1 of the GPIO pins, see table below. 
 
RX2 pin (Serial Receive COM2): 
Asynchronous Serial port COM2 receive pin, RX2. 
Connect this pin to external serial device transmit 
(Tx) signal. This pin is 5.0V tolerant. This can be 
configured to 1 of the GPIO pins, see table below. 
 
TX3 pin (Serial Transmit COM3): 
Asynchronous Serial port COM3 transmit pin, TX3. 
Connect this pin to external serial device receive 
(Rx) signal. This pin is 5.0V tolerant. This can be 
configured to 1 of the GPIO pins, see table below. 
 
RX3 pin (Serial Receive COM3): 
Asynchronous Serial port COM3 receive pin, RX3. 
Connect this pin to external serial device transmit 
(Tx) signal. This pin is 5.0V tolerant. This can be 
configured to 1 of the GPIO pins, see table below. 
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DIABLO16 Serial TTL Comm Port 
Configuration Options 

 TX1 RX1 TX2 RX2 TX3 RX3 

PA0  ἢ  ἢ  ἢ 

PA1 ἢ ἢ ἢ ἢ ἢ ἢ 

PA2  ἢ  ἢ  ἢ 

PA3 ἢ ἢ ἢ ἢ ἢ ἢ 

PA4 ἢ ἢ ἢ ἢ ἢ ἢ 

PA5 ἢ ἢ ἢ ἢ ἢ ἢ 

PA6 ἢ ἢ ἢ ἢ ἢ ἢ 

PA7 ἢ ἢ ἢ ἢ ἢ ἢ 

PA8 ἢ ἢ ἢ ἢ ἢ ἢ 

PA9 ἢ ἢ ἢ ἢ ἢ ἢ 

PA10  ἢ  ἢ  ἢ 

PA11  ἢ  ἢ  ἢ 

PA12 ἢ ἢ ἢ ἢ ἢ ἢ 

PA13 ἢ ἢ ἢ ἢ ἢ ἢ 

PA14       

PA15       

 
Please refer to the 'DIABLO16-4DGL-Internal-
Functions.pdf' document for information on how 
to set the DIABLO16 pin mappings. 

 

5.4. Audio Interface 
 
The audio support in the DIABLO16 Processor 
makes it better than its peers in the Graphics 
processor range. PWM ensures better sound 
quality with a volume range of 8 to 127. A simple 
instruction empowers the user to execute the 
audio files. Audio operation can be carried out 
simultaneously with the execution of other 
necessary instructions. 
For a complete list of audio commands please 
refer to the separate document titled 'DIABLO16-
4DGL-Internal-Functions.pdf'. 
 
AUDIO pin (Audio PWM output): 
External Amplifier Output pin. This pin provides a 
16-bit DAC/PWM audio output to use with an 
external audio amplifier. If unused then this pin 
must be left open or floating. 
 
AUDENB pin (Audio Enable output): 
External Amplifier enable pin. This pin provides 
ON/OFF amplifier control. If unused then this pin 
must be left open or floating. 

LOW: Disable external Audio amplifier. 
HIGH: Enable external Audio amplifier. 

 

5.5. Touch Screen Interface 
 
The DIABLO16 supports 4-Wire resistive touch 
panels. The diagram below shows a simplified 
interface between the DIABLO16 and a touch 
panel.  

 

 
XR pin (Touch Panel X-Read input): 
4-Wire Resistive Touch Screen X-Read analog 
signal. Connect this pin to XR or X+ signal of the 
touch panel. 
 
XL pin (Touch Panel X-Drive output): 
4-Wire Resistive Touch Screen X Drive signal. 
Connect this pin to XL or X- signal of the touch 
panel. 
 
YU pin (Touch Panel Y-Read input): 
4-Wire Resistive Touch Screen Y-Read analog 
signal. Connect this pin to YU or Y+ signal of the 
touch panel. 
 
YD pin (Touch Panel Y-Drive output): 
4-Wire Resistive Touch Screen Y Drive signal. 
Connect this pin to YD or Y- signal of the touch 
panel. 
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5.6. GPIO - General Purpose IO  
 
There are 16 general purpose Input/Output (GPIO) 
pins available to the user. These provide flexibility 
of individual bit operations along with serving 
collectively for byte wise operations using the BUS 
functions 
 

DIABLO16 Alternate Pin Configurations  
General Purpose I/O 

 

D
ig

ita
l 
In

p
u

t 

D
ig

ita
l 
O

u
tp

u
t 

B
u

s 
R

e
a

d 

B
u

s 
W

ri
te

 

A
n

a
lo

g
 R

e
a

d 

PA0 ἢ ἢ ἢ ἢ ἢ 

PA1 ἢ ἢ ἢ ἢ ἢ 

PA2 ἢ ἢ ἢ ἢ ἢ 

PA3 ἢ ἢ ἢ ἢ ἢ 

PA4 ἢ ἢ ἢ ἢ  

PA5 ἢ ἢ ἢ ἢ  

PA6 ἢ ἢ ἢ ἢ  

PA7 ἢ ἢ ἢ ἢ  

PA8 ἢ ἢ ἢ ἢ  

PA9 ἢ ἢ ἢ ἢ  

PA10 ἢ ἢ ἢ ἢ  

PA11 ἢ ἢ ἢ ἢ  

PA12 ἢ ἢ ἢ ἢ  

PA13 ἢ ἢ ἢ ἢ  

PA14 ἢ ἢ ἢ   

PA15 ἢ ἢ ἢ   

 
Please refer to the separate document titled 
'DIABLO16-4DGL-Internal-Functions.pdf' for more 
information. 
 
PA0-PA3: 
General purpose I/O pins, or can serve as Analog 
Input pins. Each pin can be individually set for 
INPUT or OUTPUT or ANALOG. Power-Up Reset 
default is all INPUTS. These pins are 3.3V tolerant. 
Digital GPIO can source/sink 10mA. For more 
information see Chapter 1сΣ Ψ{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ 
wŀǘƛƴƎǎΩ.  
When set as Analog Inputs, the pins have a 0 to 
3.3V range, and have 12 bit resolution. 
For more information, see Section рΦмр Ψ!ƴŀƭƻƎ 
LƴǇǳǘǎΩΦ 
 
PA4-PA13: 
General purpose I/O pins. Each pin can be 
individually set for INPUT or OUTPUT. Power-Up 
Reset default is all INPUTS. When set as Digital 
Inputs, the pins are 5V tolerant. Digital GPIO can 

source/sink 10mA. For more information see 
/ƘŀǇǘŜǊ мсΣ Ψ{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ wŀǘƛƴƎǎΩΦ 
 
PA14-PA15: 
General purpose I/O pins. Each pin can be 
individually set for INPUT or OUTPUT. Power-Up 
Reset default is all INPUTS. When set as Digital 
Inputs, the pins are 3.3V tolerant only. Digital GPIO 
can source/sink 10mA. For more information see 
/ƘŀǇǘŜǊ мсΣ Ψ{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ wŀǘƛƴƎǎΩΦ 

5.7. System Pins 
 
VCC pins (Device Supply Voltage): 
Device supply voltage pins. These pins must be 
connected to a regulated supply voltage in the 
range of 3.0 Volts to 3.6 Volts DC. Nominal 
operating voltage is 3.3 Volts. 
 
GND pins (Device Ground): 
Device ground pins. These pins must be connected 
to system ground. 
 
CLK1, CLK2 pins (Device Oscillator Inputs): 
CLK1 and CLK2 are the device oscillator pins. 
Connect a 12MHz AT strip cut crystal with 22pF 
capacitors from each pin to GND as shown in the 
diagram below.  

 
 
AVCC pin (Analog Supply Voltage): 
This is the analog supply voltage pin.  
Option 1: This pin should be connected to VCC via 
a 12 ohm resistor, and also have a 4.7uF capacitor 
to AGND. 
Option 2: Connect to VCC via an Inductor with has 
a resistance of less than 1ohm and a capacity 
greater than 10mA, along with a 4.7uF Capacitor 
to AGND. This option provides the best ADC noise 
rejection. 
This is NOT an analog reference. 
 
AGND pin (Analog Ground): 
This is the analog ground pin. This pin should be 
connected directly to GND 
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RESET pin (Device Master Reset): 
Device Master Reset pin. An active low pulse of 
greater than 2 micro-seconds will reset the device. 
Connect a resistor (1K to 10K, nominal 4.7K) from 
this pin to VCC. Only use open collector type 
circuits to reset the device if an external reset is 
required. This pin is not driven low by any internal 
conditions.  
 

5.8. Alternate Pin Funtions - Overview  
 
Most of the GPIO pins have an alternate function 
other than being for General Purpose I/O. 
GPIO pins can be configured to be SPI, I2C, Serial or 
a range of other functions.  
 

bƻǘŜΥ bƻǘ ŀƭƭ Ǉƛƴǎ ƘƻǿŜǾŜǊ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ 
ōŜ ŀƴȅ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘŜ Ǉƛƴ ŦǳƴŎǘƛƻƴǎΦ 

 
Please refer to the following tables which illustrate 
which pins can be associated alternative functions. 
 
The following table illustrates which of the GPIO 
can be used for the four different I/O Support 
Functions. 

 

bƻǘŜΥ hƴŎŜ ŀ Ǉƛƴ ƛǎ ŀƭƭƻŎŀǘŜŘ ǘƻ ŀƴ ŀƭǘŜǊƴŀǘŜ 
ŦǳƴŎǘƛƻƴΣ ŀƴƻǘƘŜǊ Ǉƛƴ Ŏŀƴƴƻǘ ŀƭǎƻ ōŜ ŀƭƭƻŎŀǘŜŘ ǘƻ 
ǘƘŜ ǎŀƳŜ ŀƭǘŜǊƴŀǘŜ ŦǳƴŎǘƛƻƴΦ 

Please refer to the separate document titled 
'DIABLO16-4DGL-Internal-Functions.pdf' for more 
information on how to set the alternate pin 
configurations. 
 
The Alternate pin functions have been broken up 
into a few tables for simplification. There are 
communication based functions, and I/O support 
based functions.  
 
Further information is available in the next 
sections for each of the alternative pin functions. 
 

bƻǘŜΥ vǳŀŘǊŀǘǳǊŜ Lƴ ǊŜǉǳƛǊŜǎ н tƛƴǎ 

 
The following table illustrates which of the GPIO 
can be used for the three different SPI channels 
available. 
 

DIABLO16 Alternate Pin Configurations 
SPI Communications 

 
S

P
I1

 S
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SP
I1
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S
P

I3
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D
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S
P

I3
 S

D
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S
P

I3
 S

C
K 

PA0  ἢ   ἢ   ἢ  

PA1 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA2  ἢ   ἢ   ἢ  

PA3 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA4 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA5 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA6 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA7 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA8 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA9 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA10  ἢ   ἢ   ἢ  

PA11  ἢ   ἢ   ἢ  

PA12 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA13 ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ ἢ 

PA14          

PA15          

 
 
 
 
 
 
 
 
 
 
 
 
 

DIABLO16 Alternate Pin Configurations  
I/O Support Functions 
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PA0 ἢ   ἢ 

PA1 ἢ   ἢ 

PA2 ἢ   ἢ 

PA3 ἢ   ἢ 

PA4 ἢ ἢ ἢ ἢ 

PA5 ἢ ἢ ἢ ἢ 

PA6 ἢ ἢ ἢ ἢ 

PA7 ἢ ἢ ἢ ἢ 

PA8 ἢ ἢ ἢ ἢ 

PA9 ἢ ἢ ἢ ἢ 

PA10    ἢ 

PA11    ἢ 

PA12    ἢ 

PA13    ἢ 

PA14     

PA15     
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The following table illustrates which of the GPIO 
can be used for the three different I2C channels 
available. 
 

DIABLO16 Alternate Pin Configurations 
I2C Communications 

 

I2 C
1

 S
D

A 

I2 C
1

 S
C

L 

I2 C
2

 S
D

A 

I2 C
2

 S
C

L 

I2 C
3

 S
D

A 

I2 C
3

 S
C

L 

PA0 ἢ ἢ ἢ ἢ ἢ ἢ 

PA1 ἢ ἢ ἢ ἢ ἢ ἢ 

PA2 ἢ ἢ ἢ ἢ ἢ ἢ 

PA3 ἢ ἢ ἢ ἢ ἢ ἢ 

PA4 ἢ ἢ ἢ ἢ ἢ ἢ 

PA5 ἢ ἢ ἢ ἢ ἢ ἢ 

PA6 ἢ ἢ ἢ ἢ ἢ ἢ 

PA7 ἢ ἢ ἢ ἢ ἢ ἢ 

PA8 ἢ ἢ ἢ ἢ ἢ ἢ 

PA9 ἢ ἢ ἢ ἢ ἢ ἢ 

PA10 ἢ ἢ ἢ ἢ ἢ ἢ 

PA11 ἢ ἢ ἢ ἢ ἢ ἢ 

PA12 ἢ ἢ ἢ ἢ ἢ ἢ 

PA13 ἢ ἢ ἢ ἢ ἢ ἢ 

PA14  SPECIAL  SPECIAL  SPECIAL 

PA15 SPECIAL  SPECIAL  SPECIAL  

 
SPECIAL ς please see Section 5.10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.9. SPI 
 
There are 3 user configurable SPI channels 
available for mapping to GPIO, for use by the user 
for the target application. All 3 SPI channels are 
Master only, and cannot be configured to be 
slaves at this time. 
 
The SPI Bus speed is configurable using the 
SPIx_Init() Function in 4DGL, and allows various 
speeds from 78.125Khz to 17.5Mhz. 
 
Please refer to the table on the previous page for 
details on which GPIO can be configured for SPI. 
 

bƻǘŜΥ ¢ƘŜ ŀŘŘƛǘƛƻƴŀƭ {tL ŎƘŀƴƴŜƭ ό{tLлύ ƛǎ 
ŘŜŘƛŎŀǘŜŘ ǘƻ ƳŜƳƻǊȅ ŎŀǊŘǎ ŀƴŘ Ŏŀƴƴƻǘ ōŜ 
ǊŜŎƻƴŦƛƎǳǊŜŘ ŦƻǊ ŀƭǘŜǊƴŀǘŜ ǳǎŜǎΦ  

 
To map an SPI channel to a set of GPIO pins, the 
following 4DGL functions are used: 
 
SPIx_SCK_pin(pin);  // Map the SCK pin 
SPIx_SDI_pin(pin);  // Map the SDI pin 
SPIx_SDO_pin(pin); // Map the SDO pin 
 
²ƘŜǊŜ Ψ{tLȄΩ ƛǎ ǎǳōǎǘƛǘǳǘŜŘ ǿƛǘƘ {tLмΣ {tLн ƻǊ {tLо 
accordinglyΣ ŀƴŘ ΨǇƛƴΩ ƛǎ ǘƘŜ ǘŀǊƎŜǘ DtLh Ǉƛƴ 
compatible with that particular pin function. 
 
Chip Select for use with SPI can be any other 
unused GPIO pin, configured as a Digital Output. 
The lowering and raising of the selected CS (GPIO) 
pin is done manually by the user is the 4DGL 
application. 
 
Example Connection Diagram 
This illustrates SPI being configured on GPIO PA4, 
PA6 and PA7, with user GPIO PA5 being used for 
the CS, and connections are to an external SPI 
Flash Chip. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ {tL 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ 5ƛŀōƭƻмс ǇǊƻŎŜǎǎƻǊΦ Lǘ ƛǎ ƴƻǘ ǘƘŜ 
ŎƻƳǇƭŜǘŜ ŎƛǊŎǳƛǘ ƴƻǊ ƛƭƭǳǎǘǊŀǘŜǎ ōŜǎǘ ǇǊŀŎǘƛŎŜΦ 

 

 
 
Please refer to the separate document titled 
'DIABLO16-4DGL-Internal-Functions.pdf' for more 
information on how to use the SPI functions. 
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5.10. I2C 
 
There are 3 user configurable I2C channels 
available for mapping to GPIO, for use by the user 
for the target application. All 3 I2C channels are 
Master only, and cannot be configured to be 
slaves at this time. 
 
Please refer to the table on the previous page for 
details on which GPIO can be configured for I2C. 
 
To map an I2C Channel to a set of GPIO pins, the 
following 4DGL function is used: 
 
I2Cx_Open(Speed, SCLpin, SDApin);     
 
Where ΨI2CxΩ is substituted with I2C1, I2C2 or I2C3 
accordinglyΣ Ψ{ǇŜŜŘΩ ƛǎ ǘƘŜ ŘŜǎƛǊŜŘ Lн/ .ǳǎ ǎǇŜŜŘΣ 
ŀƴŘ Ψ{/[ǇƛƴΩ ŀƴŘ Ψ{5!ǇƛƴΩ ŀǊŜ ǘƘŜ ǘŀǊƎŜǘ DtLh Ǉƛƴǎ 
compatible with that particular pin function. 
 

bƻǘŜΥ ¢ƘŜ ƴƻǊƳŀƭ Lн/ Ǉƛƴǎ ŀǊŜ t!л ǘƻ t!моΣ 
ƘƻǿŜǾŜǊ ǳǎŜ ƻŦ ǘƘŜǎŜ Ǉƛƴǎ Ƙŀǎ ŀ ŦŜǿ ƭƛƳƛǘŀǘƛƻƴǎΦ  

ŀύ ¢ƘŜǊŜ ƛǎ ƴƻ ǎƭŜǿ ǊŀǘŜ ŎƻƴǘǊƻƭ ŀǘ Lн/ψa95 

ōύ Lн/ψC!{¢ ƛǎ ƴƻǘ ǘǊǳƭȅ мaIȊΦ  

LŦ ŜƛǘƘŜǊ ƻŦ ǘƘŜǎŜ ǊŜǎǘǊƛŎǘƛƻƴǎ ƴŜŜŘ ǘƻ ōŜ 
ŀŘŘǊŜǎǎŜŘΣ ŀ ǎǇŜŎƛŀƭ ŎŀǎŜ ƻŦ {/[Ǉƛƴ Ґ t!мп ŀƴŘ 
{5!Ǉƛƴ Ґ t!мр ŜȄƛǎǘǎ hb[¸ ŦƻǊ ǎǇŜŜŘǎ Lн/ψa95 
όǿƘƛŎƘ ǳǎŜǎ ǎƭŜǿ ǊŀǘŜ ŎƻƴǘǊƻƭύ ŀƴŘ Lн/ψC!{¢ 
όǿƘƛŎƘ ƛǎ ǘǊǳƭȅ мaIȊύ 

 
Example Connection Diagram 
This illustrates I2C being configured on GPIO PA8 
and PA9, and connections are to an external I2C 
Analog Input ADC. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ Lн/ 
ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ 5ƛŀōƭƻмс ǇǊƻŎŜǎǎƻǊΦ Lǘ ƛǎ ƴƻǘ ǘƘŜ 
ŎƻƳǇƭŜǘŜ ŎƛǊŎǳƛǘ ƴƻǊ ƛƭƭǳǎǘǊŀǘŜǎ ōŜǎǘ ǇǊŀŎǘƛŎŜΦ 

 

 
 
Please refer to the separate document titled 
'DIABLO16-4DGL-Internal-Functions.pdf' for more 
information on how to use the I2C functions. 
 
 
 
 
 

5.11. Pulse Out 
 
Pulse Out is used to create a single pulse of set 
duration on the selected pin of choice, which is 
inverted in polarity to the current state of the pin. 
 
¢Ƙƛǎ ΨƛƴǾŜǊǎƛƻƴ ƻŦ ǇƻƭŀǊƛǘȅΩ ƳŜŀƴǎ ƛŦ ŀ tƛƴ ƛǎ 
currently held HI, and Pulse Out is executed on 
that Pin, the pin will pulse LO and then return to 
HI. Same with vice versa, if currently LO and Pulse 
Out is executed on that Pin, it will pulse HI and 
then return to LO. 
 
This is available in both blocking and non-blocking 
versions. 
 
Please refer to the table on the previous page for 
details on which GPIO can be configured to this. 
 

bƻǘŜΥ 9ŀŎƘ tǳƭǎŜ hǳǘ ǊŜǉǳŜǎǘ ƴŜŜŘǎ ŀǘ ƭŜŀǎǘ ŀ мƳǎ 
ƭŜŀŘ ǘƛƳŜ ŘǳŜ ǘƻ ǘƘŜ ǎŎƘŜŘǳƭƛƴƎ ƻŦ ǘƘŜ ŜǾŜƴǘ ǿƛǘƘ 
ǘƘŜ ƛƴǘŜǊƴŀƭ мƳǎ ǘƛƳŜǊΦ 

 
To enable the Pulse Out function on a GPIO pin, 
the following 4DGL functions are used: 
 
pin_Pulseout(pin, value);   //Non-Blocking 
pin_PulseoutB(pin, value);  //Blocking 
 
²ƘŜǊŜ ΨǇƛƴΩ ƛǎ ǘƘŜ ǘŀǊƎŜǘ DtLh Ǉƛƴ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ 
ǘƘŀǘ ǇŀǊǘƛŎǳƭŀǊ Ǉƛƴ ŦǳƴŎǘƛƻƴΣ ŀƴŘ ΨǾŀƭǳŜΩ ƛǎ ǘƘŜ 
length of the pulse in milliseconds. 
 
Example Connection Diagram 
This illustrates Pulse Out being configured on GPIO 
PA0, and is used to open an external relay via a 
transistor, for an application such as opening a 
door lock for a set duration. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ŀ tǳƭǎŜhǳǘ 
ŎƻƴƴŜŎǘƛƻƴ ŦǊƻƳ ǘƘŜ 5ƛŀōƭƻмс ǇǊƻŎŜǎǎƻǊΦ Lǘ ƛǎ ƴƻǘ 
ǘƘŜ ŎƻƳǇƭŜǘŜ ŎƛǊŎǳƛǘ ƴƻǊ ƛƭƭǳǎǘǊŀǘŜǎ ōŜǎǘ ǇǊŀŎǘƛŎŜΦ 

 

 
 
Please refer to the separate document titled 
'DIABLO16-4DGL-Internal-Functions.pdf' for more 
information on how to use the Pulse Out 
functions. 

  






































