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1. Description 
 
The uLCD-ор5¢ ƛǎ ŀ ƘƛƎƘ ǊŜǎƻƭǳǘƛƻƴ пулȄонл ǇƛȄŜƭ оΦрέ 
Intelligent Display Module powered by the 4D 
{ȅǎǘŜƳǎΩ 5L!.[hмс DǊŀǇƘƛŎǎ tǊƻŎŜǎǎƻǊΦ 
 
The uLCD-35DT is designed with versatility in mind, 
allowing for either cable loom connection* or direct 
PCB connection to a Host, enabling a wider range of 
customers to take advantage of this display module. 

 
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 
ōŜƛƴƎ ǎƻƭŜƭȅ ŦƻǊ п5Ωǎ ƎǊŀǇƘƛŎǎ ǇǊƻŎŜǎǎƻǊǎΦ 
 
The DIABLO16 Processor offers considerable FLASH 
and RAM upgrades over the PICASO processor, and 
also provides mappable functions such as I2C, SPI, 
Serial, PWM, Pulse Out, and Quadrature Input, to 
various GPIO, and also provide up to 4 Analog Input 
channels. 
 
The display module has an array of features including 
PWM for Sound, Touch Detection, micro-SD memory 
storage, general purpose I/O including Analog Inputs, 
multiple TTL Serial, I2C and SPI channels and multiple 
millisecond resolution timers, amongst many more 
features. 
 
Anything that has been designed in the past to run on 
a PICASO Processor can theoretically run on this 
DIABLO16 Module with minor changes. Please ensure 
yƻǳ ŎƻƴǘŀŎǘ ǘƘŜ п5 {ȅǎǘŜƳǎΩ ǎǳǇǇƻǊǘ ǘŜŀƳ ƛŦ ǳƴǎǳǊŜ ƛŦ 
upgrading from a PICASO product and wanting to 
design with or change over to this uLCD-35DT Module. 
 

bƻǘŜΥ /ŀōƭŜ ƭƻƻƳ ŎƻƴƴŜŎǘƛƻƴ ǇƻǎǎƛōƭŜ ƻƴ ǎǇŜŎƛŀƭ 
ƻǊŘŜǊ ƻƴƭȅΣ ŀǎ ǘƘŜ ŎŀōƭŜ ƭƻƻƳ ŎƻƴƴŜŎǘƻǊǎ ŀǊŜ ƴƻǘ 
ǇƻǇǳƭŀǘŜŘ ōȅ ŘŜŦŀǳƭǘ ƻƴ ǘƘŜ ǳ[/5πор5¢ ŀƴŘ ƻƴƭȅ ǿƛǘƘ 
ǎǇŜŎƛŀƭ ƻǊŘŜǊǎ ǎǳōƧŜŎǘ ǘƻ ŀ ahvΦ ¢ƘŜǎŜ ŀǊŜ ƴƻǘ 
ǎǘƻŎƪŜŘ ŀƴŘ ŀǾŀƛƭŀōƭŜ ƻƴ ǎǇŜŎƛŀƭ ƻǊŘŜǊ ǊŜǉǳŜǎǘǎ ƻƴƭȅΦ 
tƭŜŀǎŜ ŎƻƴǘŀŎǘ п5 {ȅǎǘŜƳǎ {ŀƭŜǎ ŘŜǇŀǊǘƳŜƴǘ ƛŦ ȅƻǳ 
ǊŜǉǳƛǊŜ ŎǳǎǘƻƳƛǎŜŘ ƳƻŘǳƭŜǎ ǿƛǘƘ ǘƘŜǎŜ ƘŜŀŘŜǊǎ 
ǇƻǇǳƭŀǘŜŘΦ 

 
 
 
 
 
 
 
 

2. Features 
 

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

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

¶ 9ŀǎȅ р Ǉƛƴ ƛƴǘŜǊŦŀŎŜ ǘƻ ŀƴȅ ¢¢[ {ŜǊƛŀƭ IƻǎǘΥ 

¶ ±//Σ ¢·Σ w·Σ Db5Σ w9{9¢ 

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 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 

Å !ƭǘŜǊƴŀǘƛǾŜ ƳƛŎǊƻπ{5 ƳŜƳƻǊȅ ŎŀǊŘ ŎƻƴƴŜŎǘƻǊ ƛǎ 
ŀǾŀƛƭŀōƭŜ ƻƴ ǎǇŜŎƛŀƭ ƻǊŘŜǊǎΦ 

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

Å 5ŜŘƛŎŀǘŜŘ Ǌŀǿ t²a !ǳŘƛƻ Ǉƛƴ ŘǊƛǾŜƴ ōȅ ²!± ŦƛƭŜǎ 
ŦǊƻƳ ƳƛŎǊƻπ{5 ŎŀǊŘΦ 

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

Å {ǳǇǇƻǊǘǎ ŀƭƭ ŀǾŀƛƭŀōƭŜ ²ƛƴŘƻǿǎ ŦƻƴǘǎΦ 

Å пΦл± ǘƻ рΦр± ǊŀƴƎŜ ƻǇŜǊŀǘƛƻƴ όǎƛƴƎƭŜ ǎǳǇǇƭȅύΦ 

Å aƻŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎΥ рсΦф Ȅ фтΦс Ȅ мрΦуƳƳ 
όƛƴŎƭǳŘƛƴƎ ŎƻǊƴŜǊ ǇƭŀǘŜǎύΦ ²ŜƛƎƘƛƴƎ Ϥрл ƎΦ 

Å 5ƛǎǇƭŀȅ ±ƛŜǿƛƴƎ !ǊŜŀΥ пфΦл Ȅ тоΦпƳƳ 

Å пȄ ŎƻǊƴŜǊ ǇƭŀǘŜǎ ǿƛǘƘ нΦсƳƳ ƘƻƭŜǎ ŦƻǊ ƳŜŎƘŀƴƛŎŀƭ 
ƳƻǳƴǘƛƴƎΦ 

Å wƻI{ ŀƴŘ /9 /ƻƳǇƭƛŀƴǘ.
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3. Hardware Overview 
 

 
 
 

 
 

P1, P2 and uSD1 are Not Populated on standard modules. On special order subject to MOQ, these can be produced. 
Please contact 4D Systems Sales for more information. 

 
I = Input, O = Output, P = Power  

H2 Pinout (Programming Header) 

 Pin Symbol I/O Description 
1 +5V P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0V 

to 5.5V, nominal 5.0V.  

3 TX 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. 5.0V Tolerant Pin. Connected to TX0 via 
Resistor. 

5 RX 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. 5.0V Tolerant Pin. Connected to RX0 via 
Resistor. 

7 GND P Supply Ground 

9 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.  

2,4,6,8,10 N/C - Pins are Reserved and must be left disconnected at all times 

microSD Socket 
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I = Input, O = Output, P = Power, A = Analog Input 
  

H1 Pinout (Programming Header) 

 Pin Symbol I/O Description 

1 PA3 I/O/A 
General Purpose I/O pin with Analog Capability. This pin is 3.3V tolerant 
when used as a Digital, with a range of 0-3.3V when used as an Analog Input  

2 

SPK- O 

Used in conjunction with SPK+, this is used to connect an external speaker 
for application that require a larger more powerful speaker than what is 
supplier on-board the uLCD-35DT. Disconnect the on-board speaker when 
using this. 

3 PA2 I/O/A 
General Purpose I/O pin with Analog Capability. This pin is 3.3V tolerant 
when used as a Digital, with a range of 0-3.3V when used as an Analog Input  

4 SPK+ O Used in conjunction with SPK-, this is used to connect an external speaker 
for application that require a larger more powerful speaker than what is 
supplier on-board the uLCD-35DT. Disconnect the on-board speaker when 
using this. 

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

6 PA11 I/O General Purpose I/O. This pin is 5.0V tolerant. 

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

8 PA10 I/O General Purpose I/O. This pin is 5.0V tolerant. 

9 N/C - Not Connected 

10 PA14 I/O General Purpose I/O. This pin is 3.3V tolerant only. 

11 GND P Supply Ground 

12 PA15 I/O General Purpose I/O. This pin is 3.3V tolerant only. 

13 GND P Supply Ground 

14 +5V P 
Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0V 
to 5.5V, nominal 5.0V. (Not connected to H2 +5V, separated with diodes) 

15 N/C - Not Connected 

16 
AUDIO I/O PWM Audio output from Module, or Audio Input to Amplifier, determined 

by J1  

17 N/C - Not Connected 
18 AUDENB I/O External Amplifier enable pin, to control an external amplifier from the 

module, or control the on board Amplifier from an external source. 

19 PA9 I/O General Purpose I/O. This pin is 5.0V tolerant. 

20 RESET I Master Reset, Active Low (GND), See H2 Pin 9 Description 

21 PA8 I/O General Purpose I/O. This pin is 5.0V tolerant. 

22 +3.3V_OUT P 3.3V Output, limited to approximately 100mA, for external use. 

23 PA7 I/O General Purpose I/O. This pin is 5.0V tolerant. 

24 RX0 I Asynchronous serial port 0 receive pin. COM0. 3.3V Levels, 5V tolerant 

25 PA6 I/O General Purpose I/O. This pin is 5.0V tolerant. 

26 TX0 O Asynchronous serial port 0 transmit pin. COM0. 3.3V Level Output 

27 PA5 I/O General Purpose I/O. This pin is 5.0V tolerant. 

28 PA13 I/O General Purpose I/O. This pin is 5.0V tolerant. 

29 PA4 I/O General Purpose I/O. This pin is 5.0V tolerant. 

30 PA12 I/O General Purpose I/O. This pin is 5.0V tolerant. 
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I = Input, O = Output, P = Power 
 

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

  P1 Pinout (NOT POPULATED) 

 Pin Symbol I/O Description 

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

2 +3.3V_OUT P 3.3V Output, limited to approximately 100mA, for external use. 

3 GND P Supply Ground 

4 PA12 I/O General Purpose I/O. This pin is 5.0V tolerant. 

5 PA13 I/O General Purpose I/O. This pin is 5.0V tolerant. 

6 PA14 I/O General Purpose I/O. This pin is 3.3V tolerant only. 

7 PA15 I/O General Purpose I/O. This pin is 3.3V tolerant only. 

8 
AUDIO 

I/O PWM Audio output from Module, or Audio Input to Amplifier, determined 
by J1  

9 AUDENB I/O 
External Amplifier enable pin, to control an external amplifier from the 
module, or control the on board Amplifier from an external source. 

10 RESET I Master Reset, Active Low (GND), See P1 Pin 5 Description 

11 RX0 I Asynchronous serial port 0 receive pin. COM0. 3.3V Levels, 5V tolerant 

12 TX0 O Asynchronous serial port 0 transmit pin. COM0. 3.3V Level Output 

P2 Pinout (NOT POPULATED) 

 Pin Symbol I/O Description 

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

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

3 PA2 I/O/A 
General Purpose I/O pin with Analog Capability. This pin is 3.3V tolerant 
when used as a Digital, with a range of 0-3.3V when used as an Analog Input  

4 PA3 I/O/A 
General Purpose I/O pin with Analog Capability. This pin is 3.3V tolerant 
when used as a Digital, with a range of 0-3.3V when used as an Analog Input  

5 PA4 I/O General Purpose I/O. This pin is 5.0V tolerant. 

6 PA5 I/O General Purpose I/O. This pin is 5.0V tolerant. 

7 PA6 I/O General Purpose I/O. This pin is 5.0V tolerant. 

8 PA7 I/O General Purpose I/O. This pin is 5.0V tolerant. 

9 PA8 I/O General Purpose I/O. This pin is 5.0V tolerant. 

10 PA9 I/O General Purpose I/O. This pin is 5.0V tolerant. 

11 PA10 I/O General Purpose I/O. This pin is 5.0V tolerant. 

12 PA11 I/O General Purpose I/O. This pin is 5.0V tolerant. 
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4. Hardware Interface - Pins 
 
This section describes in detail the hardware interface 
pins of the device. 

4.1. Unmounted Connector 
 
Header P1 and P2 (which are not mounted by default) 
are a 12 way (1x12) 1.25mm pitch wire-to-board 
housing, part number 125C-SR-12T from 
ǿǿǿΦƧŀǿǎΦŎƻƳΦǘǿ, enabling a wiring loom to be 
attached for remote mount applications. Mating 
connectors for P1 and P2 are 125C-12P for the housing 
and 125C-T for the terminals. 
 
uSD connector uSD1 (which is not mounted by default) 
is a Molex 47309-2651 micro-SD Push-Pull card 
connector. This shares the same bus as uSD2 and 
therefore only one is mounted on the board at once. 
 
Please contact the 4D Systems Sales team if these 
parts are desirable for your given applications. Please 
note that a minimum order quantity may be required, 
and these are not stocked in this configuration. 

4.2. 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 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 5 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 can be configured to one 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 can be configured to one 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  
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(Rx) signal. This can be configured to one 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 can be configured to one 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 can be configured to one 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 can be configured to one of the GPIO pins, 
see table below. 
 

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. 
 
 

4.3. 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. When set as Digital Inputs, the pins are 3.3V 
tolerant. Digital GPIO can source/sink 10mA. For more 
information see Chapter 14Σ Ψ{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ 
wŀǘƛƴƎǎΩΦ  
When set as Analog Inputs, the pins have a 0 to 3.3V 
range, and have 12 bit resolution. 
For more information, see {ŜŎǘƛƻƴ пΦмн Ψ!ƴŀƭƻƎ 
LƴǇǳǘǎΩ. 
 
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 
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information see SeŎǘƛƻƴ мпΣ Ψ{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀƴŘ 
wŀǘƛƴƎǎΩ. 
 
PA14-PA15: 
Same as PA4-PA13 however these pins are 3.3V 
tolerant only. 
 

4.4. System Pins 
 
Ҍр± όaƻŘǳƭŜ ±ƻƭǘŀƎŜ LƴǇǳǘύ  
Iм tƛƴ мпΣ Iн tƛƴ мΣ tм tƛƴ мΥ 
aƻŘǳƭŜ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴǇǳǘ ǇƛƴΦ hƴŜ ƻŦ ǘƘŜǎŜ Ǉƛƴǎ 
Ƴǳǎǘ 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  
 
оΦо±ψh¦¢ όоΦо± hǳǘǇǳǘύ  
Iм tƛƴ ннΣ tм tƛƴ нΥ 
оΦо± hǳǘǇǳǘ ŦƻǊ ǘƘŜ ǳǎŜǊΣ ƭƛƳƛǘŜŘ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 
мллƳ!Φ ¦ǎŜŘ ŦƻǊ ǇƻǿŜǊƛƴƎ ǎƳŀƭƭ ŜȄǘŜǊƴŀƭ ŘŜǾƛŎŜǎ ƻǊ 
ŎƻƳǇƻƴŜƴǘǎΦ 
 
Db5 όaƻŘǳƭŜ DǊƻǳƴŘύ 
Iм tƛƴǎ мм ϧ моΣ Iн tƛƴ тΣ tм tƛƴ оΥ 
5ŜǾƛŎŜ ƎǊƻǳƴŘ ǇƛƴǎΦ !ǘ ƭŜŀǎǘ ƻƴŜ ƻŦ ǘƘŜǎŜ Ǉƛƴǎ Ƴǳǎǘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ƎǊƻǳƴŘΦ 
 
w9{9¢ όaƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘύ  
Iм tƛƴ нлΣ Iн tƛƴ фΣ tм tƛƴ млΥ 
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 9ƴŀōƭŜύ 
Iм tƛƴ муΣ tм tƛƴ фΥ 
tƛƴ ǳǎŜŘ ǘƻ ŜƴŀōƭŜκŘƛǎŀōƭŜ ǘƘŜ ƻƴπōƻŀǊŘ ŀƳǇƭƛŦƛŜǊΣ ƻǊ 
ǘƻ ŎƻƴǘǊƻƭ ŀƴ ŜȄǘŜǊƴŀƭ ŀƳǇƭƛŦƛŜǊΦ tƛƴ Ŏŀƴ ōŜ ŎƻƴǘǊƻƭƭŜŘ 
ŦǊƻƳ ǘƘŜ 5ƛŀōƭƻмс ƻǊ ŘǊƛǾŜƴ ŘƛǊŜŎǘƭȅΦ !ŎǘƛǾŜ [ƻǿ ǘƻ 
ǇƻǿŜǊ ǘƘŜ ƻƴπōƻŀǊŘ ŀƳǇƭƛŦƛŜǊΦ 
 
!¦5Lh ό!ǳŘƛƻ LƴǇǳǘκhǳǘǇǳǘύ 
Iм tƛƴ мсΣ tм tƛƴ уΥ 
This pin outputs Audio from the DIABLO16 Processor 
to either the on-board amplifier or to an external 
amplifier, or can be used to receive external audio to 
be played on the on-board amplifier. Use Jumper J1 to 
control its use. Used in conjunction with the AUDENB 
signal automatically by the Diablo Processor. Refer to 
the Schematic diagram to see the 3 viable positions of 
the J1 Jumper. 

4.5. 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 

 
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.  

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     
































