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1. Description 
 

This фΦлέ Diablo16 Integrated Display Module is part of 
the microLCD range of modules Designed and 
Manufactured by 4D Systems. 
 
The фΦлέ ƳƻŘŜƭ was designed specifically to cater for 
the demand of physically large displays, for ease of 
integration and use, and with careful consideration for 
space requirements and functionality.  
 
This specific module features a фΦлέ colour TFT LCD 
display, with Resistive Touch (DT), or Capacitive Touch 
(DCT). It is powered by the feature-rich 4D Systems 
Diablo16 Graphics Processor, which offers an array of 
functionality and options for any Designer / Integrator 
/ User. 
 
The Diablo16 processor features include 16 
customisable GPIO, capable of PWM, Serial, I2C, SPI, 
Pulse Out, Quadrature Input, and Analog Input. 
 
The фΦлέ Diablo16 Integrated Display Module features 
a TFT LCD Display, is capable of Touch Detection, 
microSD memory Storage, GPIO and Communications, 
along with multiple millisecond resolution timers, and 
Audio Generation. 
 
This фΦлέ ƳƻŘǳƭŜ is 100% compatible with the 
Workshop4 IDE and its 4 different development 
environments, providing the User with a wealth of 
options for programming and controlling their system.  
 
Anything designed to run on other 4D Systems display 
modules featuring Picaso or Diablo16 Graphic 
Processors can be run on this Integrated Display 
Module, with little or no required modifications. 
Please contact 4D Systems Support Team for 
assistance if migrating from a previous model. 
 
This module features a 30 pin ZIF socket, designed for 
a 30 pin FPC cable, for easy and simple connection to 
an application or mother board, or for connecting to 
accessory boards for a range of functionality 
advancements. 
 
The uLCD-90DT/DCT utilises the same PCB found on 
the popular gen4 modules, such as the gen4-uLCD-
70DT, making integration and application sharing 
easy. Unlike the gen4 modules, the uLCD-90 range 
does not feature plastic frames with mounting tabs, 
and instead integrates metal mounting ears directly 
into the display housing. 
 
 
 
 

2. Features 
 

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

Å улл Ȅ пул wŜǎƻƭǳǘƛƻƴΣ wD. срY ǘǊǳŜ ǘƻ ƭƛŦŜ ŎƻƭƻǳǊǎΣ 
¢C¢ {ŎǊŜŜƴ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ пπǿƛǊŜ wŜǎƛǎǘƛǾŜ ¢ƻǳŎƘ 
tŀƴŜƭ ό5¢ύ ƻǊ /ŀǇŀŎƛǘƛǾŜ ¢ƻǳŎƘ tŀƴŜƭ ό5/¢ύΦ 

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

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 ŀǾŀƛƭŀōƭŜΦ 

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

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

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

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

Ǔ ¦Ǉ ǘƻ мл DtLh ŦƻǊ tǳƭǎŜ hǳǘǇǳǘΦ 

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

Å ол Ǉƛƴ Ct/ ŎƻƴƴŜŎǘƛƻƴΣ ŦƻǊ ŀƭƭ ǎƛƎƴŀƭǎΣ ǇƻǿŜǊΣ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ DtLh ŀƴŘ ǇǊƻƎǊŀƳƳƛƴƎΦ 

Å hƴπōƻŀǊŘ ƭŀǘŎƘ ǘȅǇŜ ƳƛŎǊƻπ{5 ƳŜƳƻǊȅ ŎŀǊŘ 
ŎƻƴƴŜŎǘƻǊ ŦƻǊ ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ 
ǇǳǊǇƻǎŜǎΦ  

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

Å 5ŜŘƛŎŀǘŜŘ t²a !ǳŘƛƻ Ǉƛƴ ŘǊƛǾŜƴ ōȅ ²!± ŦƛƭŜǎ ŦǊƻƳ 
ƳƛŎǊƻπ{5 ŎŀǊŘΣ ŀƴŘ ŦƻǊ ǎƻǳƴŘ ƎŜƴŜǊŀǘƛƻƴΣ ŦƻǊ ŀƴ 
ŜȄǘŜǊƴŀƭ ŀƳǇƭƛŦƛŜǊΦ 

Å 5ƛǎǇƭŀȅ Ŧǳƭƭ ŎƻƭƻǳǊ ƛƳŀƎŜǎΣ ŀƴƛƳŀǘƛƻƴǎΣ ƛŎƻƴǎ ŀƴŘ 
ǾƛŘŜƻ ŎƭƛǇǎΦ 

Å {ǳǇǇƻǊǘǎ ŀƭƭ ŀǾŀƛƭŀōƭŜ ²ƛƴŘƻǿǎ ŦƻƴǘǎΦ 

Å пΦл± ǘƻ рΦр± ǊŀƴƎŜ ƻǇŜǊŀǘƛƻƴ όǎƛƴƎƭŜ ǎǳǇǇƭȅύΦ 

Å aƻŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎΥ  
ό5ύΥ нолΦт Ȅ мнсΦп Ȅ сΦпƳƳ  
   ό¢ƘƛŎƪƴŜǎǎ ƛǎ оΦпƳƳ [/5 Ҍ оΦлƳƳ t/.ύΦ 
ό5¢ύΥ нолΦт Ȅ мнсΦп Ȅ тΦфƳƳ  
   ό¢ƘƛŎƪƴŜǎǎ ƛǎ пΦфƳƳ [/5 Ҍ оΦлƳƳ t/.ύ 
ό5/¢ύΥ нолΦт Ȅ мнсΦп  Ȅ уΦмрƳƳ  
   ό¢ƘƛŎƪƴŜǎǎ ƛǎ рΦмрƳƳ [/5 Ҍ оΦлƳƳ t/.ύ 

Å пȄ ƳŜǘŀƭ ƳƻǳƴǘƛƴƎ ǘŀōǎ ǿƛǘƘ пΦнƳƳ ƘƻƭŜǎ ŦƻǊ 
ƳŜŎƘŀƴƛŎŀƭ ƳƻǳƴǘƛƴƎ ǳǎƛƴƎ aп ǎŎǊŜǿǎ  

Å wƻI{Σ w9!/I ŀƴŘ /9 ŎƻƳǇƭƛŀƴǘΦ 
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3. Hardware Overview 
 

 
 
 
   

 
 

 
/ƻƴǘƛƴǳŜŘ ƻǾŜǊƭŜŀŦΧ 

USER I/O ς 30 Way FPC 
 Pin Symbol I/O Description 

1 GND P Supply Ground 

2 PA3 I/O/A General Purpose I/O pin with Analog Capability.  This pin has a range of 0-3.3V 
when used as an Analog Input, and is 3.3V tolerant only. Also used for Bus Read 

3 PA2 I/O/A General Purpose I/O pin with Analog Capability.  This pin has a range of 0-3.3V 
when used as an Analog Input, and is 3.3V tolerant only. Also used for Bus Write 

4 PA1 I/O/A General Purpose I/O pin with Analog Capability. This pin has a range of 0-3.3V 
when used as an Analog Input, and is 3.3V tolerant only. 

5 PA0 I/O/A General Purpose I/O pin with Analog Capability.  This pin has a range of 0-3.3V 
when used as an Analog Input, and is 3.3V tolerant only. 

6 PA9 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

7 PA8 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

8 PA7 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

9 PA6 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

10 PA5 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 
11 PA4 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

12 PA10 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

13 PA11 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

14 PA12 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

15 PA13 I/O General Purpose Input/Output, 3.3V Level - 5V Tolerant 

16 PA14 I/O General Purpose Input/Output, 3.3V Tolerant only. Special I2C Pin. 

17 PA15 I/O General Purpose Input/Output, 3.3V Tolerant only. Special I2C Pin. 

18 NC - Not Connected 

PIN 1 PIN 30 
USER I/O ς 30 way ZIF Socket 
0.5mm pitch Upper Contact  
15.5mm wide FPC Cable 
 

Latch Type microSD Socket 
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I = Input, O = Output, P = Power 
 
 
 
 

USER I/O ς 30 Way FPC (continued) 
 Pin Symbol I/O Description 
19 AUDIO_OUT O Audio Output, Filtered PWM, to feed into external amplifier 

20 AUDENB O Audio Amplifier Enable, to enable/disable external amplifier 

21 GND P Supply Ground 

22 RESET I Master Reset signal. Internally pulled up to 3.3V via a 10K resistor. An active Low 
pulse greater than 2 micro-seconds will reset the module. If the module needs 
to be reset 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. 

23 RX0 I Asynchronous Serial Receive pin, TTL level. Connect this pin to the Transmit (Tx) 
signal of other serial devices. Used in conjunction with the TX pin for 
programming this microLCD. This pin is tolerant up to 5.0V levels. 

24 TX0 O Asynchronous Serial Transmit pin, TTL level. Connect this pin to the Receive (Rx) 
signal of other serial devices. Used in conjunction with the RX pin for 
programming this microLCD. This pin is tolerant up to 5.0V levels. 

25 GND P Supply Ground 

26 5V IN P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0V to 
5.5V, nominal 5.0V. 

27 5V IN P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0V to 
5.5V, nominal 5.0V. 

28 NC - Not Connected 

29 NC - Not Connected 

30 GND P Supply Ground 
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4. Hardware Interface - Pins 
 
¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ƛƴ ŘŜǘŀƛƭ ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴǘŜǊŦŀŎŜ 
Ǉƛƴǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 

4.1. Serial Ports ς TTL Level Serial 

 
¢ƘŜ 5L!.[hмс tǊƻŎŜǎǎƻǊ Ƙŀǎ ǘƘǊŜŜ ƘŀǊŘǿŀǊŜ 
ŀǎȅƴŎƘǊƻƴƻǳǎ ǎŜǊƛŀƭ ǇƻǊǘǎ ό/haм ς /haоύ ǘƘŀǘ Ŏŀƴ ōŜ 
ŎƻƴŦƛƎǳǊŜŘ ƻƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎƻǊǎ DtLh ǇƛƴǎΦ 
¢·κw·л ό/haлύ ƛǎ ŘŜŘƛŎŀǘŜŘ ŀƴŘ ƛǘǎ Ǉƛƴǎ ŀǊŜ ŦƛȄŜŘΦ !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 

¶ Cǳƭƭπ5ǳǇƭŜȄ уπōƛǘ 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 User program 
downloads, and configuration PmmC /Driver 
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.  
 
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 can be configured to one of the GPIO pins, 
see table following. 
 
RX1 pin (Serial Receive COM1): 
Asynchronous Serial port COM1 receive pin, RX1. 
Connect this pin to external serial device transmit (Tx) 
signal. This can be configured to one of the GPIO pins, 
see table following. 
 
TX2 pin (Serial Transmit COM2): 
Asynchronous Serial port COM2 transmit pin, TX2. 
Connect this pin to external serial device receive (Rx) 
signal. This can be configured to one of the GPIO pins, 
see table following. 
 
RX2 pin (Serial Receive COM2): 
Asynchronous Serial port COM2 receive pin, RX2. 
Connect this pin to external serial device transmit (Tx) 
signal. This can be configured to one of the GPIO pins, 
see table following. 
 
TX3 pin (Serial Transmit COM3): 
Asynchronous Serial port COM3 transmit pin, TX3. 
Connect this pin to external serial device receive (Rx) 
signal. This can be configured to one of the GPIO pins, 
see table following. 
 
RX3 pin (Serial Receive COM3): 
Asynchronous Serial port COM3 receive pin, RX3. 
Connect this pin to external serial device transmit (Tx) 
signal. This can be configured to one of the GPIO pins, 
see table following. 
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DIABLO16 Serial TTL Comm Port 
Configuration Options 

 TX1 RX1 TX2 RX2 TX3 RX3 

PA0   ᾛ  ᾛ  ᾛ 

PA1 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA2  ᾛ  ᾛ  ᾛ 

PA3 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA4 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA5 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA6 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA7 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA8 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA9 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA10  ᾛ  ᾛ  ᾛ 

PA11  ᾛ  ᾛ  ᾛ 

PA12 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA13 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA14       

PA15       

 
As per the table, not all GPIO can be configured to be 
every serial port, or RX/TX.  
 

bƻǘŜΥ tƛƴǎ t!пπt!мо ŀǊŜ рΦл± ǘƻƭŜǊŀƴǘΣ ǿƘƛƭŜ Ǉƛƴǎ 
t!лπt!оΣ t!мпΣ t!мр ŀǊŜ оΦо± ǘƻƭŜǊŀƴǘ ƻƴƭȅΦ !ƭƭ Ǉƛƴǎ 
ƻǳǘǇǳǘ ŀǘ оΦо± ƭŜǾŜƭǎΦ 

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

4.2. General Purpose I/O 
 
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 
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PA0 ᾛ ᾛ ᾛ ᾛ ᾛ 

PA1 ᾛ ᾛ ᾛ ᾛ ᾛ 

PA2 ᾛ ᾛ ᾛ ᾛ ᾛ 

PA3 ᾛ ᾛ ᾛ ᾛ ᾛ 

PA4 ᾛ ᾛ ᾛ ᾛ   

PA5 ᾛ ᾛ ᾛ ᾛ   

PA6 ᾛ ᾛ ᾛ ᾛ   

PA7 ᾛ ᾛ ᾛ ᾛ   

PA8 ᾛ ᾛ ᾛ ᾛ   

PA9 ᾛ ᾛ ᾛ ᾛ   

PA10 ᾛ ᾛ ᾛ ᾛ  

PA11 ᾛ ᾛ ᾛ ᾛ  

PA12 ᾛ ᾛ ᾛ ᾛ   

PA13 ᾛ ᾛ ᾛ ᾛ   

PA14 ᾛ ᾛ ᾛ   

PA15 ᾛ ᾛ ᾛ   

 
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. Digital GPIO can source/sink 10mA. For more 
information, the Specifications section. 
These pins have a 0 to 3.3V range, and have 12 bit 
resolution. 
For more information, see Section 4.11 Ψ!ƴŀƭƻƎ 
LƴǇǳǘǎΩΦ 
 
PA4-PA11: 
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 the Specifications Section. 
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PA12-PA13: 
PA12 and PA13 are reserved and are used exclusively 
for the resistive touch controller, or the capacitive 
touch controller (DT/DCT models). These pins should 
not be connected else Touch performance may be 
degraded. There are 4.7K pullup resistors on each of 
these GPIO. Avoid these pins in normal situations. 
However, using these pins on non-touch (D model) is 
OK, or in situations where touch is not required. These 
pins are 5V tolerant 
 
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. Digital GPIO can source/sink 10mA. 
Under special situations, these pins can be utilised for 
a high speed I2C interface. Please refer to table in 
section 4.4 and information in section 4.6. 
 

bƻǘŜΥ 5ƛƎƛǘŀƭ DtLh Ǉƛƴǎ ŀǊŜ рΦл± ǘƻƭŜǊŀƴǘΣ ŜȄŎŜǇǘ t!мпπ
t!мрΣ ǿƘƛŎƘ ŀǊŜ оΦо± ǘƻƭŜǊŀƴǘ ƻƴƭȅΦ t!лπt!о ŀǊŜ оΦо± 
ǘƻƭŜǊŀƴǘ ƻƴƭȅΦ !ƭƭ Ǉƛƴǎ ƻǳǘǇǳǘ ŀǘ оΦо± ƭŜǾŜƭǎΦ 

 

4.3. System Pins 
 
Ҍр± Lb όaƻŘǳƭŜ ±ƻƭǘŀƎŜ LƴǇǳǘύ  
aƻŘǳƭŜ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴǇǳǘ ǇƛƴǎΦ .ƻǘƘ ƻŦ ǘƘŜǎŜ Ǉƛƴǎ 
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 bƻǘŜ ōŀŎƪƭƛƎƘǘ ōǊƛƎƘǘƴŜǎǎ ǿƛƭƭ ōŜ 
ƭƻǿŜǊ ŦƻǊ ǾƻƭǘŀƎŜǎ ǳƴŘŜǊ рΦл±Φ  
 
Db5 όaƻŘǳƭŜ DǊƻǳƴŘύ 
5ŜǾƛŎŜ ƎǊƻǳƴŘ ǇƛƴǎΦ !ǘ ƭŜŀǎǘ ǘǿƻ Ǉƛƴǎ ǎƘƻǳƭŘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ƎǊƻǳƴŘΦ 
 
w9{9¢ όaƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘύ  
aƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘ ǇƛƴΦ !ƴ ŀŎǘƛǾŜ ƭƻǿ ǇǳƭǎŜ ƻŦ 
ƎǊŜŀǘŜǊ ǘƘŀƴ нǎ˃ ǿƛƭƭ ǊŜǎŜǘ ǘƘŜ ƳƻŘǳƭŜΦ LƴǘŜǊƴŀƭƭȅ 
ǇǳƭƭŜŘ ǳǇ ǘƻ оΦо± Ǿƛŀ ŀ млY ǊŜǎƛǎǘƻǊΦ hƴƭȅ ǳǎŜ ƻǇŜƴ 
ŎƻƭƭŜŎǘƻǊ ǘȅǇŜ ŎƛǊŎǳƛǘǎ ǘƻ ǊŜǎŜǘ ǘƘŜ ŘŜǾƛŎŜ ƛŦ ŀƴ ŜȄǘŜǊƴŀƭ 
ǊŜǎŜǘ ƛǎ ǊŜǉǳƛǊŜŘΦ   
 
!¦59b. ό!ǳŘƛƻ 9ƴŀōƭŜ hǳǘǇǳǘύ 
hǳǘǇǳǘ ŘŜŘƛŎŀǘŜŘ ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ŀƴŘ ŜȄǘŜǊƴŀƭ 
ŀƳǇƭƛŦƛŜǊΣ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘΦ  
 
!¦5Lh όt²a !ǳŘƛƻ hǳǘǇǳǘύ 
Output specifically for Audio. This pin is a PWM output 
from the DIABLO16 Processor. This pin is a 3.3V level 
PWM output to drive an external amplifier with 
DIABLO16 generated Audio, via an external filtering 
circuit to turn digital PWM into Analog. Note that 
AUDENB must be enabled in DIABLO16 for any input 
signal to be heard.  

4.4. Alternate Pin Function 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 Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ ōŜ ŀƴȅ ƻŦ ǘƘŜ 
ŀƭǘŜǊƴŀǘŜ Ǉƛƴ ŦǳƴŎǘƛƻƴǎΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ǘŀōƭŜǎΦ 

 
Please refer to the following tables which illustrate 
which pins can be associated alternative functions. 

 
The previous 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.

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

PA1 ᾛ   ᾛ 

PA2 ᾛ   ᾛ 

PA3 ᾛ   ᾛ 

PA4 ᾛ ᾛ ᾛ ᾛ 

PA5 ᾛ ᾛ ᾛ ᾛ 

PA6 ᾛ ᾛ ᾛ ᾛ 

PA7 ᾛ ᾛ ᾛ ᾛ 

PA8 ᾛ ᾛ ᾛ ᾛ 

PA9 ᾛ ᾛ ᾛ ᾛ 

PA10    ᾛ 

PA11    ᾛ 

PA12    ᾛ 

PA13    ᾛ 

PA14     

PA15     
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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 
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D
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P
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 S

C
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PA0   ᾛ     ᾛ     ᾛ   

PA1 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA2  ᾛ   ᾛ   ᾛ  

PA3 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA4 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA5 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA6 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA7 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA8 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA9 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA10  ᾛ   ᾛ   ᾛ  

PA11  ᾛ   ᾛ   ᾛ  

PA12 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA13 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA14          

PA15          

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

DIABLO16 Alternate Pin Configurations 
I2C Communications 
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PA0 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA1 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA2 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA3 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA4 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA5 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA6 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA7 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA8 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA9 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA10 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA11 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA12 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA13 ᾛ ᾛ ᾛ ᾛ ᾛ ᾛ 

PA14  SPECIAL  SPECIAL  SPECIAL 

PA15 SPECIAL  SPECIAL  SPECIAL  

 
SPECIAL ς please see Section 4.6 
 

4.5. 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 
ŀŎŎƻǊŘƛƴƎƭȅΣ ŀƴŘ ΨǇƛƴΩ ƛǎ ǘƘŜ ǘŀǊƎŜǘ DtLh Ǉƛƴ ŎƻƳǇŀǘƛōƭŜ 
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. 
 
Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the SPI functions, along 
with the separate document titled ΨDIABLO16-
Processor 5ŀǘŀǎƘŜŜǘΩ. 
 

4.6. 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. 
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To map an I2C Channel to a set of GPIO pins, the 
following 4DGL function is used: 
I2Cx_Open(Speed, SCLpin, SDApin);     
 
²ƘŜǊŜ ΨLн/ȄΩ ƛǎ ǎǳōǎǘƛǘǳǘŜŘ ǿƛǘƘ Lн/мΣ Lн/н ƻǊ Lн/о 
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 

 
Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the I2C functions, along 
with the separate document titled ΨDIABLO16-
Processor 5ŀǘŀǎƘŜŜǘΩ. 
 

4.7. 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. 
This ΨƛƴǾŜǊǎƛƻƴ ƻŦ ǇƻƭŀǊƛǘȅΩ ƳŜŀƴǎ ƛŦ ŀ tƛƴ ƛǎ ŎǳǊǊŜƴǘƭȅ 
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 pin compatible with that 
ǇŀǊǘƛŎǳƭŀǊ Ǉƛƴ ŦǳƴŎǘƛƻƴΣ ŀƴŘ ΨǾŀƭǳŜΩ ƛǎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ 
pulse in milliseconds. 

Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the Pulse Out functions, 
along with the separate document titled ΨDIABLO16-
Processor 5ŀǘŀǎƘŜŜǘΩ. 
 

4.8. PWM Out 
 
There are 6 PWM channels available to be configured 
by the user, with 4 time bases available for selection.  
 
The PWM can be configured to be used in Servo Mode, 
or Simple Mode.  
Please refer to the table on the previous page for 
details on which GPIO can be configured for PWM. 
 
Servo Mode allows a millisecond input value with 
0.01ms resolution, which runs at a frequency of 
approximately 50Hz or 50pps (20ms). The position of 
the servo is determined by the width of the pulse. 
Generally 1.5ms is 90 degrees, 1ms being 0 degrees 
and 2ms being 180 degrees. Servos however vary, and 
the DIABLO16 PWM control can be adjusted to suit 
most applications. 
 
Simple Mode allows a percentage input value with 
resolution of 0.1%, which runs at a frequency of 
approximately 70KHz. 
To enable the PWM output on a GPIO pin, the 
following 4DGL function is used: 
 
PWM_Init(pin, mode, value);    
   
²ƘŜǊŜ ΨǇƛƴΩ ƛǎ ǘƘŜ DtLh ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ 
pin ŦǳƴŎǘƛƻƴΣ ΨƳƻŘŜΩ ƛǎ ǘƘŜ ǘȅǇŜ ƻŦ t²a ǘƻ ƎŜƴŜǊŀǘŜΣ 
ŀƴŘ ΨǾŀƭǳŜΩ ƛǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ǿƘƛŎƘ ŘŜŦƛƴŜŘ ǘƘŜ t²a 
pulse itself. 
 
Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the PWM functions, along 
with the separate document titled ΨDIABLO16-
Processor 5ŀǘŀǎƘŜŜǘΩ. 
 

4.9. Pin Counter 
 
There are 6 Pin Counter channels available to be 
configured by the user, used to count incoming pulses 
with the ability to call a user function on overflow. The 
Pin Counter function is available for use in a variety of 
modes. 
 
The counters can be read and written at any time. 
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Please refer to the table in section 4.4 Ψ!ƭǘŜǊƴŀǘŜ tƛƴ 
Functions ς hǾŜǊǾƛŜǿΩ ŦƻǊ ŘŜǘŀƛƭǎ ƻƴ ǿƘƛŎƘ DPIO can 
be configured for this. 
 
To enable the Pin Counter function on a GPIO pin, the 
following 4DGL function is used: 
 
pin_Counter(pin, mode, OVFfunction); 
²ƘŜǊŜ ΨǇƛƴΩ ƛǎ ǘƘŜ DtLh Ǉƛƴ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘƛǎ 
ǇŀǊǘƛŎǳƭŀǊ ŦǳƴŎǘƛƻƴΣ ΨƳƻŘŜΩ ƛǎ ǘƘŜ ǘȅǇŜ ƻŦ ǘǊƛƎƎŜr used 
to count on such as Rising/Falling/Edge, and 
Ψh±CŦǳƴŎǘƛƻƴΩ ƛǎ ǘƘŜ ǳǎŜǊ ŦǳƴŎǘƛƻƴ ǘƻ Ŏŀƭƭ ǿƘŜƴ ǘƘŜ 
counter overflows, if desired. 
 
Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the Pin Counter functions, 
along with the separate document titled ΨDIABLO16-
Processor 5ŀǘŀǎƘŜŜǘΩ. 
 

4.10. Quadrature In 
 
There are two Quadrature Input channels available on 
the DIABLO16 processor, which requires 2 GPIO pins 
each. 
 
Please refer to the table on the previous page for 
details on which GPIO can be configured for 
Quadrature Input. 
Quadrature Input allows a quadrature encoder to be 
connected, and the position counter and delta counter 
can be read at any time. 
 
To enable the Quadrature Input function on a set of 
GPIO pins (2 pins required), the following 4DGL 
function is used: 
 
Qencoderx(PHApin, PHBpin, mode); 
 
²ƘŜǊŜ ΨvŜƴŎƻŘŜǊȄΩ ƛǎ ǎǳōǎǘƛǘǳǘŜŘ ŦƻǊ vǳŜƴŎƻŘŜǊм ƻǊ 
vǳŜƴŎƻŘŜǊн ŀŎŎƻǊŘƛƴƎƭȅΣ ΨtI!ǇƛƴΩ ƛǎ ǘƘŜ Ǉƛƴ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ! tƘŀǎŜ ƻŦ ǘƘŜ 9ƴŎƻŘŜǊΣ ΨtI.ǇƛƴΩ ƛǎ 
the pin connected to the B Phase of the Encoder, and 
ΨƳƻŘŜΩ ƛǎ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜŘ ǎƻ ƛǎ ǘƻ ōŜ ǎŜǘ ǘƻ ȊŜǊƻ όлύΦ  
 
Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the Quadrature Input 
functions, along with the separate document titled 
ΨDIABLO16-Processor 5ŀǘŀǎƘŜŜǘΩ. 
 
 
 
 
 
 

4.11. Analog Inputs 
 
Please refer to the table in section 4.2 for details on 
which GPIO can be configured to be analog inputs. 
The analog inputs on the DIABLO16 have a range of 0 
to 3.3V, each with a max resolution of 12-bits. 
 
The analog inputs can be read using three modes, 
standard mode, averaged mode or high speed mode. 
 
Standard Mode results in a sample being immediately 
read. Standard Mode can read over 40000 values per 
second. Operates at 12-bit. 
 
Averaged Mode results in a 16 sample being 
immediately read and their average returned. 
Averaged Mode can read approximately 20000 values 
per second. Operates at 12-bit. 
 
Highspeed Mode collects a user specified number of 
samples at a user specified rate/frequency and can 
execute a user function when complete. The updated 
value updates approximately 250000 times across 1-4 
channels. Operates at 10-bit. 
 
To enable a GPIO to be used as an Analog Input for 
Standard or Averaged modes, the following 4DGL 
function is used to set the pin: 
 
pin_Set(mode, pin);  
²ƘŜǊŜ ΨƳƻŘŜΩ ƛǎ ǘƘŜ ŘŜǎƛǊŜŘ ƳƻŘŜ ŘŜŦƛƴŜŘ ŀōƻǾŜΣ 
either {ǘŀƴŘŀǊŘ ƻǊ !ǾŜǊŀƎŜŘΣ ŀƴŘ ΨǇƛƴΩ ƛǎ ǘƘŜ DtLh 
compatible with this function which is to become an 
Analog Input. 
 
For highspeed mode, the following 4DGL function is 
used to set the pin and define the parameters: 
 
ana_HS(rate, samples, 1buf, 2buf, 3buf, 4buf, func); 
 
²ƘŜǊŜ ΨǊŀǘŜΩ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ ǇŜǊ ǎŜŎƻƴŘΣ 
ΨǎŀƳǇƭŜǎΩ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ ǘƻ ŎƻƭƭŜŎǘ ǇŜǊ 
ŎƘŀƴƴŜƭΣ ΨмōǳŦΩ Ą ΨпōǳŦΩ ŀǊŜ ǘƘŜ ōǳŦŦŜǊ ŀŘŘǊŜǎǎŜǎ ŦƻǊ 
ǘƘŜ п ŎƘŀƴƴŜƭǎΣ ŀƴŘ ΨŦǳƴŎΩ ƛǎ ǘƘŜ ǳǎŜǊ ŦǳƴŎǘƛƻƴ ǘƻ Ŏŀƭƭ 
when the number of samples specified have been 
collected. 
 
Please refer to the separate document titled 
'5L!.[hмс п5D[ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎΩ for more 
information on how to use the Analog Input functions, 
along with the separate document titled ΨDIABLO16-
Processor 5ŀǘŀǎƘŜŜǘΩ. 
 

bƻǘŜΥ !ƴŀƭƻƎ LƴǇǳǘǎ ŀǊŜ лπоΦо± ǘƻƭŜǊŀƴǘ ƻƴƭȅΦ 5ƻ ƴƻǘ 
ŀǇǇƭȅ ǾƻƭǘŀƎŜǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘƛǎ ǊŀƴƎŜ ŀǎ ȅƻǳ ǿƛƭƭ 
ŘŀƳŀƎŜ 5ƛŀōƭƻмсΦ 
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5. Module Features 
 
The uLCD-90DT/CT displays are designed to 
accommodate most applications where a large 
physical size display module is required. Some of the 
main features of the module are listed below. 
 

5.1. DIABLO16 Processor 
 
The module 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. 
 
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 tǊƻŎŜǎǎƻǊ 5ŀǘŀǎƘŜŜǘέ 
 

5.2. Audio 
 
Audio playback support in the DIABLO16 Processor 
enables this module to play audio WAV files stored in 
the micro-SD memory card. Filtered PWM audio is 
generated and made available on the AUDIO pin of the 
30 way ZIF connector, ready to interface with an audio 
amplifier on your application board.  
 
A simple instruction enables the user to 
play/pause/stop audio files while continuing the 
execution of the user application code, such as display 
updates, touch recognition, communications, etc. The 
audio system also allows real time pitch change of 
audio samples. 
 
For a complete list of audio commands please refer to 
the separate document titled: 
άDIABLO16 4DGL Internal Functionsέ 
 
 

5.3. SD/SDHC Memory Cards 
 
The module supports micro-SD memory cards via the 
on-board latch type 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 (< 4GB) and high 
capacity HC memory cards (4GB and above). Memory 
cards up to 32GB is size can be used, however it must 
be noted that only a portion of this can be utilised by 
the FAT16 file system. See section below for more 
details. 
 

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 

 

5.4. FAT16 
 
All 4D Systems display modules featuring 4D Labs 
processors use off-the-shelf standard SDHC/SD/micro-
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 (please refer to the Tools menu, in any 
Environment, inside the Workshop4 IDE). RMPET 
allows the User to easily partition and format microSD 
cards, to make their file system ready to be used with 
4D Systems modules. The formatting of the card can 
be done on any PC system with a card reader.  
 
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. Refer to the 4D Systems RMPET tool in the 
Workshop4 IDE. 
 
A Max of 4GB can be utilised by the FAT16 file system. 
The FAT partition is always first (if it exists). Any space 
larger than 4GB will be RAW, and can still be utilised 
by your 4D Systems module, using different functions. 
Please refer to Application Notes. 
  

http://www.4dsystems.com.au/



























