
Uncontrolled Copy when printed or downloaded.  
Please refer to the 4D Systems website for the latest Revision of this document 

 
   

5L!.[hмс tǊƻŎŜǎǎƻǊ 
9ƳōŜŘŘŜŘ DǊŀǇƘƛŎǎ tǊƻŎŜǎǎƻǊ 

  

Document Date: 6th October 2015 

Document Revision: 1.7 D
A

T
A

S
H

E
E

T 



 

D
IA

B
L

O
1

6
 P

R
O

C
E

S
S

O
R

 

/ƻƴǘŜƴǘǎ 
 

1. Description .......................................................................................................................... 4 

2. Features .............................................................................................................................. 4 

3. Applications ........................................................................................................................ 5 

4. Pin Summary ....................................................................................................................... 6 

5. Pin Description .................................................................................................................... 9 

5.1. Display Interface .................................................................................................................................... 9 

5.2. SPI Interface ς Memory Card ............................................................................................................... 10 

5.3. Serial Ports ς TTL Level Serial ............................................................................................................... 11 

5.4. Audio Interface ..................................................................................................................................... 12 

5.5. Touch Screen Interface ........................................................................................................................ 12 

5.6. GPIO - General Purpose IO ................................................................................................................... 13 

5.7. System Pins .......................................................................................................................................... 13 

5.8. Alternate Pin Funtions - Overview ....................................................................................................... 14 

5.9. SPI ......................................................................................................................................................... 15 

5.10. I2C ...................................................................................................................................................... 16 

5.11. Pulse Out ............................................................................................................................................ 16 

5.12. PWM Out ............................................................................................................................................ 17 

5.13. Pin Counter ........................................................................................................................................ 17 

5.14. Quadrature In ..................................................................................................................................... 18 

5.15. Analog Inputs ..................................................................................................................................... 18 

6. DIABLO16 Architecture ...................................................................................................... 19 

6.1. FLASH Storage and RAM allocation ...................................................................................................... 20 

6.2. PmmC Loader + Internal Functions ...................................................................................................... 20 

6.3. Display Driver ....................................................................................................................................... 20 

6.4. User FLASH Memory Banks .................................................................................................................. 20 

6.5. RAM (Both System and User) ............................................................................................................... 21 

7. 4DGL - Software Language ................................................................................................. 22 

8. In Circuit Serial Programming ICSP...................................................................................... 22 

9. System Registers Memory Map .......................................................................................... 23 

10. Memory Cards - FAT16 Format ......................................................................................... 25 

11. Hardware Tools................................................................................................................ 25 

11.1. 4D Programming Cable & Adaptor ..................................................................................................... 25 

11.2. Evaluation Display Modules ............................................................................................................... 26 

12. 4D Systems - Workshop 4 IDE ........................................................................................... 26 



 

D
IA

B
L

O
1

6
 P

R
O

C
E

S
S

O
R

 

12.1. Workshop 4 ς Designer Environment ................................................................................................ 27 

12.2. Workshop 4 ς ViSi Environment ......................................................................................................... 27 

12.3. Workshop 4 ς ViSi Genie Environment .............................................................................................. 27 

12.4. Workshop 4 ς Serial Environment...................................................................................................... 27 

13. Reference Design ............................................................................................................. 29 

14. Package Details ................................................................................................................ 30 

15. PCB Land Pattern  ............................................................................................................ 31 

16. Specifications and Ratings ................................................................................................ 32 

17. Revision History ............................................................................................................... 33 

18. Legal Notice ..................................................................................................................... 34 

19. Contact Information ......................................................................................................... 34 

 



4D SYSTEMS                                                                                DIABLO16 Processor 
 

 

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

D
IA

B
L

O
1

6
  

P
R

O
C

E
S

S
O

R
 

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  
 



4D SYSTEMS                                                                                DIABLO16 Processor 
 

 

 ©  2015 4D SYSTEMS                       Page 7 of 34                   www.4dsystems.com.au 
 

D
IA

B
L

O
1

6
  

P
R

O
C

E
S

S
O

R
 

 
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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I2
 S

D
O 

S
P

I2
 S

D
I 

S
P
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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
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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. 
 



4D SYSTEMS                                                                                DIABLO16 Processor 
 

 

 ©  2015 4D SYSTEMS                       Page 16 of 34                   www.4dsystems.com.au 
 

D
IA

B
L

O
1

6
  

P
R

O
C

E
S

S
O

R
 

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. 
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5.12. 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 70Hz. 
 
To enable the PWM output on a GPIO pin, the 
following 4DGL function is used: 
 
PWM_Init(pin, mode, value);    
   
WherŜ ΨǇƛƴΩ ƛǎ ǘƘŜ DtLh ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ 
ǇŀǊǘƛŎǳƭŀǊ Ǉƛƴ ŦǳƴŎǘƛƻƴΣ ΨƳƻŘŜΩ ƛǎ ǘƘŜ ǘȅǇŜ ƻŦ t²a 
ǘƻ ƎŜƴŜǊŀǘŜΣ ŀƴŘ ΨǾŀƭǳŜΩ ƛǎ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ǿƘƛŎƘ 
defined the PWM pulse itself. 
 
Example Connection Diagram 
This illustrates PWM Out being configured on GPIO 
PA4, and is used to open an external relay via a 
transistor, for an application such as dimming a 
lamp. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ŀ t²a 
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 PWM functions. 

5.13. 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. 
 
Please refer to the table ƛƴ ǎŜŎǘƛƻƴ рΦу Ψ!ƭǘŜǊƴŀǘŜ 
Pin Functions ς hǾŜǊǾƛŜǿΩ for details on which 
GPIO 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 ǘȅǇe of trigger 
used to count on such as Rising/Falling/Edge, and 
Ψh±CŦǳƴŎǘƛƻƴΩ ƛǎ ǘƘŜ ǳǎŜǊ ŦǳƴŎǘƛƻƴ ǘƻ Ŏŀƭƭ ǿƘŜƴ ǘƘŜ 
counter overflows, if desired. 
 
Example Connection Diagram 
This illustrates Pin Counter being configured on 
GPIO PA8, and is used to count pulses coming from 
a rotation sensor for example. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ŀ t²a 
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 Pin Counter 
functions. 
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5.14. 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); 
 
Where ΨQencoderxΩ is substituted for Quencoder1 
ƻǊ vǳŜƴŎƻŘŜǊн ŀŎŎƻǊŘƛƴƎƭȅΣ ΨtI!ǇƛƴΩ ƛǎ ǘƘŜ Ǉƛƴ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ! tƘŀǎŜ ƻŦ ǘƘŜ 9ƴŎƻŘŜǊΣ ΨtI.ǇƛƴΩ 
is the pin connected to the B Phase of the Encoder, 
ŀƴŘ ΨƳƻŘŜΩ ƛǎ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜŘ ǎƻ ƛǎ ǘƻ ōŜ ǎŜǘ ǘƻ 
zero (0).  
 
Example Connection Diagram 
This illustrates Quadrature input being configured 
on GPIO PA2 and PA3, and is used to read pulses 
from a quadrature encoder. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ŀ 
ǉǳŀŘǊŀǘǳǊŜ ƛƴǇǳǘ 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 Quadrature Input 
functions. 
 
 
 
 

5.15. Analog Inputs 
 
Please refer to the table in section 5.6 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 
15000 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 3000 
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. 
 

bƻǘŜΥ ¢ƘŜ ǾŀǊƛƻǳǎ ŀƴŀƭƻƎ ƳƻŘŜǎ Ŏŀƴ ƛƴǘŜǊŦŜǊŜ 
ǿƛǘƘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǘƻǳŎƘ ǎŎǊŜŜƴ ƛŦ ǘƘŜƛǊ 
ŦǳƴŎǘƛƻƴǎ ŀǊŜ ŎŀƭƭŜŘ ǘƻƻ ŦǊŜǉǳŜƴǘƭȅΦ Lǘ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ƭƛƳƛǘ ǘƘŜ Ŏŀƭƭǎ ƻŦ ǘƘŜ ŀƴŀƭƻƎ 
ŦǳƴŎǘƛƻƴǎ ǘƻ ŀ ƳŀȄƛƳǳƳ ƻŦ ƻƴŎŜ ŜǾŜǊȅ 
ƳƛƭƭƛǎŜŎƻƴŘΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ LƴǘŜǊƴŀƭ CǳƴŎǘƛƻƴǎ 
ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘƛǎ 
ǘƻǇƛŎΦ bƻǘ ǊŜƭŜǾŀƴǘ ƛŦ ŀƴ ŜȄǘŜǊƴŀƭ ǘƻǳŎƘ L/ όƻǊ ƴƻ 
ǘƻǳŎƘύ ƛǎ ǳǎŜŘΦ 

 
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 Standard 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); 
 

WƘŜǊŜ ΨǊŀǘŜΩ ƛǎ the number of samples per second, 
ΨǎŀƳǇƭŜǎΩ ƛǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎ ǘƻ ŎƻƭƭŜŎǘ ǇŜǊ 
ŎƘŀƴƴŜƭΣ ΨмōǳŦΩ Ą ΨпōǳŦΩ ŀǊŜ ǘƘŜ ōǳŦŦŜǊ ŀŘŘǊŜǎǎŜǎ 
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ŦƻǊ ǘƘŜ п ŎƘŀƴƴŜƭǎΣ ŀƴŘ ΨŦǳƴŎΩ ƛǎ ǘƘŜ ǳǎŜǊ ŦǳƴŎǘƛƻƴ 
to call when the number of samples specified have 
been collected. 
 
Example Connection Diagram 
This illustrates an analog input being configured on 
GPIO PA1, and is used to read an analog 
temperature from a temperature sensor. 
 

bƻǘŜΥ ¢Ƙƛǎ ŜȄŀƳǇƭŜ ƛǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ŀƴ ŀƴŀƭƻƎ 
ƛƴǇǳǘ 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 the Analog Input functions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. DIABLO16 Architecture 
 
The figure below illustrates the DIABLO16 
Processors architecture. 
 

 
 
DIABLO16 is a high level graphics processor which 
runs the high level 4DGL (4D Graphics Language).  
 
It is not a conventional microcontroller with 
conventional microcontroller architecture, it is a 
custom graphics processor and therefore low level 
access to the chip is not required nor available to 
the User.  
 
4DGL provides high level functions for the User 
and does all the low level work in the background 
in a highly optimised fashion. 
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6.1. FLASH Storage and RAM allocation 
 
The figure below illustrates how the FLASH and 
RAM are allocated in the System, and what is 
available for use by the system and by the user. 
Each area is explained in the sections following. 
 

 
 
Loading of the PmmC, Display Driver and User 
Applications into their various places on the 
DIABLO16 processor, is achieved using the 
Workshop4 IDE.  
 
If a script for batch loading of the PmmC, Display 
Driver and/or User Applications without the use of 
the Workshop4 is required, there is a script utility 
available.  
 
Please refer to the Application Notes section of the 
4D Systems website for information on this 
process. 
 

6.2. PmmC Loader + Internal Functions 
 
PmmC (Personality Module Micro-Code) - this is 
the operating system, incorporating the EVE 
runtime (Extensible Virtual Engine) which has an 
extensive byte-code instruction set programmed 
via the Workshop4 Software IDE.  
 
The PmmC Loader can be thought of like a 
bootloader, and allows the transfer of a PmmC 
ŦǊƻƳ ǘƘŜ ¦ǎŜǊǎΩ t/ ƛƴǘƻ ǘƘŜ {ȅǎǘŜƳ CƭŀǎƘ ǎǘƻǊŀƎŜ 
on the DIABLO16 processor. 
 
Within the PmmC are over 450 built in functions 
for graphics, sound, math functions etc, no need 

to include libraries, or wait for hefty compile times 
ς ƛǘΩǎ ŀƭƭ ōǳƛƭǘ ƛƴΦ  
 
The PmmC is in protected memory, and cannot be 
read or damaged by inadvertent writes to illegal 
FLASH areas.  
 
The PmmC may be upgraded at any time without 
disturbing any programs that may already exist in 
the 6 FLASH banks.  
 

6.3. Display Driver  
 
The DIABLO16 is capable of interfacing with many 
different types of display devices. The DIABLO16 
has been designed more the maximum flexibility 
possible and therefore the Display Driver is 
modular, and replaceable, and separate from the 
PmmC.  
 
The Display Driver may be upgraded at any time 
without disturbing any applications or data which 
may exist in the 6 FLASH banks, or the PmmC.  
 

6.4. User FLASH Memory Banks 
 
The DIABLO16 processor has 6 banks (Bank0 to 
Bank5) of Flash memory which can be utilised by 
the user to store application code or data, to be 
used by the display or stored for sending to an 
external device over comms. 
Each of the 6 banks is 32750 bytes in size, which 
provides over 12x the Flash capacity of the PICASO 
processor. 
 
²ƘŜƴ ŀ ǳǎŜǊΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ǿǊƛǘten to the Flash of 
the DIABLO16 from the Workshop4 IDE Software, 
the user is able to choose the destination bank for 
the application to be stored in. 
 
Bank0 is always the bank which is loaded on start-
up of the DIABLO16. The bank0 application can 
then transfer control over to one of the other 
banks, and the application stored in there will then 
run. This is achieved using the 4DGL flash_Run() 
function. Applications can freely change banks as 
required using this function, however a separate 
application (or Data) is required to reside in each 
bank, a single application cannot take up more 
than 1 bank itself. When an application from 
another bank is run using the flash_Run() function, 
the processor is restarted and the execution from 
the other bank is started. 
 
An application in one bank can store data in 
another bank using 4DGL commands such as: 
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flash_Copy() 
flash_WriteBlock() 
 
An application in one bank can store applications 
from microSD card and writing them to a bank for 
future execution using the 4DGL function 
flash_LoadFile()  
 
An application in one bank can read data stored in 
another bank, such as graphics or strings stored 
there, and retrieve them and display them as 
required. Reading of data from another bank is 
achieved using 4DGL functions such as: 
flash_GetByte() 
flash_GetWord() 
flash_putstr() 
flash_Blit2() 
flash_Blit4() 
flash_Blit8() 
flash_Blit16() 
 
An application in a bank can erase other banks if 
required, and can also erase itself which 
essentially formats the processor. Erasing of a 
bank is achieved in 4DGL using the 
flash_EraseBank() function.  
 

bƻǘŜΥ ¢ƘŜ ŦƭŀǎƘψ9ǊŀǎŜ.ŀƴƪόύ ŦǳƴŎǘƛƻƴ ǎƘƻǳƭŘ ōŜ 
ǳǎŜŘ ǿƛǘƘ Ŏŀǳǘƛƻƴ ŀǎ ƛǘ ǿƛƭƭ ǇŜǊƳŀƴŜƴǘƭȅ ŜǊŀǎŜ ŀƴȅ 
ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘκƻǊ Řŀǘŀ ǎǘƻǊŜŘ ƻƴ ǘƘŀǘ ōŀƴƪΦ 

 
Please refer to the separate document titled 
'DIABLO16-4DGL-Internal-Functions.pdf' for more 
information on how to read/write/erase/access 
and change between FLASH banks. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.5. RAM (Both System and User) 
 
The DIABLO16 processor has two banks of RAM, 
one is 32kb of User RAM, and the other is a much 
smaller bank of System RAM which is only usable 
by the system, for its internal processes. 
 
The System RAM is reserved for the system and is 
not accessible by the user. It is used for processes 
such as Audio Buffer, Intermediate File Buffers, 
Graphics Rendering, etc. This RAM ensures the 
users RAM is not taken by the system. 
 
No matter what options are enabled by the 
system, or by the user to influence the system 
(such as the size of the audio buffer), the system 
will never run out of RAM and try to encroach into 
the users RAM space. 
 
¢ƘŜ 5L!.[hмсΩǎ онтсу όонƪōύ ƻŦ ¦ǎŜǊ w!a ƛǎ ǳǎŜŘ 
to store variables and for user applications, sub 
programs etc. Sub programs and Functions stored 
in RAM can be released when no longer required, 
freeing the memory for the user. 
 
The user has full access to this 32kb of User RAM, 
and all internal processes of the DIABLO16 utilise 
only the separate System RAM. 
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7. 4DGL - Software Language 
 
The DIABLO16 processor 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   
άDIABLO16-4DGL-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 
downloader into a single PC-based application. It's 
all you need to code, test and run your 
applications.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. In Circuit Serial Programming ICSP 
 
The DIABLO16 processor 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, unlike on the PICASO processor where 
everything is combined. 
 
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 via the COM0 serial 
port and an access to this must be provided for on 
the target application board. This is referred to as 
In Circuit Serial Programming (ICSP).  
 
The PmmC file and Display Driver file are 
programmed into the device with the aid of 
Workshop 4, the 4D Systems IDE software (See 
Section 12). To provide a link between the PC and 
the ICSP interface, a specific 4D Programming 
Cable or adaptor is required and is available from 
4D Systems.  
 
Using a non-4D programming interface could 
damage your processor, and void your Warranty. 
 

bƻǘŜΥ ¢ƘŜ 5L!.[hмс ǇǊƻŎŜǎǎƻǊ ƛǎ ǎƘƛǇǇŜŘ ōƭŀƴƪ 
ŀƴŘ ƛǘ Ƴǳǎǘ ōŜ ǇǊƻƎǊŀƳƳŜŘ ǿƛǘƘ ōƻǘƘ ǘƘŜ tƳƳ/ 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀƴŘ 5ƛǎǇƭŀȅ 5ǊƛǾŜǊ ŦƛƭŜǎΦ  
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9. System Registers Memory Map 
 
The following tables outline in detail the DIABLO16 system registers and flags. 

 
 

DIABLO16 System Registers and Flags 

LABEL 
ADDRESS 

USAGE 
DEC HEX 

w!b5haψ[h он лȄнл ǊŀƴŘƻƳ ƴǳƳōŜǊ ƎŜƴŜǊŀǘƻǊ [h ǿƻǊŘ 

w!b5haψIL оо лȄнм ǊŀƴŘƻƳ ƴǳƳōŜǊ ƎŜƴŜǊŀǘƻǊ IL ǿƻǊŘ 

{¸{¢9aψ¢La9wψ[h оп лȄнн мƳǎŜŎ он ōƛǘ ŦǊŜŜ ǊǳƴƴƛƴƎ ǘƛƳŜǊ [h ǿƻǊŘ 

{¸{¢9aψ¢La9wψIL ор лȄно мƳǎŜŎ он ōƛǘ ŦǊŜŜ ǊǳƴƴƛƴƎ ǘƛƳŜǊ IL ǿƻǊŘ 

¢La9wл ос лȄнп мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ л  

¢La9wм от лȄнр мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ м 

¢La9wн оу лȄнс мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ н 

¢La9wо оф лȄнт мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ о 

¢La9wп пл лȄну мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ п 

¢La9wр пм лȄнф мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ р 

¢La9wс пн лȄн! мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ с 

¢La9wт по лȄн. мƳǎŜŎ ǳǎŜǊ ǘƛƳŜǊ т 

{¸{ψ·ψa!· пп лȄн/ ŘƛǎǇƭŀȅ ƘŀǊŘǿŀǊŜ · ǊŜǎ-м 

{¸{ψ¸ψa!· пр лȄн5 ŘƛǎǇƭŀȅ ƘŀǊŘǿŀǊŜ ¸ ǊŜǎ-м 

DC·ψ·a!· пс лȄн9 
ŎǳǊǊŜƴǘ ŘƛǎǇƭŀȅ ǿƛŘǘƘ-м ŘŜǘŜǊƳƛƴŜŘ ōȅ ǇƻǊǘǊŀƛǘ κ ƭŀƴŘǎŎŀǇŜ 
ǎǿŀǇǇƛƴƎ 

DC·ψ¸a!· пт лȄнC 
ŎǳǊǊŜƴǘ ŘƛǎǇƭŀȅ ƘŜƛƎƘǘ-м ŘŜǘŜǊƳƛƴŜŘ ōȅ ǇƻǊǘǊŀƛǘ κ ƭŀƴŘǎŎŀǇŜ 
ǎǿŀǇǇƛƴƎ 

DC·ψ[9C¢ пу лȄол ǾƛǊǘǳŀƭ ƭŜŦǘ Ǉƻƛƴǘ ŦƻǊ Ƴƻǎǘ ǊŜŎŜƴǘ ƻōƧŜŎǘ 

DC·ψ¢ht пф лȄом ǾƛǊǘǳŀƭ ǘƻǇ Ǉƻƛƴǘ ŦƻǊ Ƴƻǎǘ ǊŜŎŜƴǘ ƻōƧŜŎǘ 

DC·ψwLDI¢ рл лȄон ǾƛǊǘǳŀƭ ǊƛƎƘǘ Ǉƻƛƴǘ ŦƻǊ Ƴƻǎǘ ǊŜŎŜƴǘ ƻōƧŜŎǘ 

DC·ψ.h¢¢ha рм лȄоо ǾƛǊǘǳŀƭ ōƻǘǘƻƳ Ǉƻƛƴǘ ŦƻǊ Ƴƻǎǘ ǊŜŎŜƴǘ ƻōƧŜŎǘ 

DC·ψ·м рн лȄоп ŎƭƛǇǇŜŘ ƭŜŦǘ Ǉƻƛƴǘ ŦƻǊ ŎǳǊǊŜƴǘ ƻōƧŜŎǘ 

DC·ψ¸м ро лȄор ŎƭƛǇǇŜŘ ǘƻǇ Ǉƻƛƴǘ ŦƻǊ ŎǳǊǊŜƴǘ ƻōƧŜŎǘ 

DC·ψ·н рп лȄос ŎƭƛǇǇŜŘ ǊƛƎƘǘ Ǉƻƛƴǘ ŦƻǊ ŎǳǊǊŜƴǘ ƻōƧŜŎǘ 

DC·ψ¸н рр лȄот ŎƭƛǇǇŜŘ ōƻǘǘƻƳ Ǉƻƛƴǘ ŦƻǊ ŎǳǊǊŜƴǘ ƻōƧŜŎǘ 

DC·ψ·ψhwD рс лȄоу ŎǳǊǊŜƴǘ · ƻǊƛƎƛƴ 

DC·ψ¸ψhwD рт лȄоф ŎǳǊǊŜƴǘ ¸ ƻǊƛƎƛƴ 

DC·ψ¢I¦a.ψt9w/9b¢               тр лȄп. ǎƛȊŜ ƻŦ ǎƭƛŘŜǊ ǘƘǳƳō ŀǎ ǇŜǊŎŜƴǘŀƎŜ 

DC·ψ¢I¦a.ψ.hw59wψ5!wY           тс лȄп/ ŘŀǊƪŜǊ ǎƘŀŘƻǿ ƻŦ ǘƘǳƳō 

DC·ψ¢I¦a.ψ.hw59wψ[LDI¢          тт лȄп5 ƭƛƎƘǘŜǊ ǎƘŀŘƻǿ ƻŦ ǘƘǳƳō 

¢h¦/Iψ·aLb/![           ту лȄп9 ǘƻǳŎƘ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜ 

¢h¦/Iψ¸aLb/![                тф лȄпC ǘƻǳŎƘ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜ 

¢h¦/Iψ·a!·/![                 ул лȄрл ǘƻǳŎƘ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜ 

¢h¦/Iψ¸a!·/![                  ум лȄрм ǘƻǳŎƘ ŎŀƭƛōǊŀǘƛƻƴ ǾŀƭǳŜ 

LaDψ²L5¢I           ун лȄрн ǿƛŘǘƘ ƻŦ ŎǳǊǊŜƴǘƭȅ ƭƻŀŘŜŘ ƛƳŀƎŜ 

LaDψI9LDI¢      уо лȄро ƘŜƛƎƘǘ ƻŦ ŎǳǊǊŜƴǘƭȅ ƭƻŀŘŜŘ ƛƳŀƎŜ 

LaDψCw!a9ψ59[!¸       уп лȄрп ƛŦ ƛƳŀƎŜΣ ŜƭǎŜ ƛƴǘŜǊ ŦǊŀƳŜ ŘŜƭŀȅ ŦƻǊ ƳƻǾƛŜ 

LaDψC[!D{       ур лȄрр ōƛǘ п ŘŜǘŜǊƳƛƴŜǎ ŎƻƭƻǳǊ ƳƻŘŜΣ ƻǘƘŜǊ ōƛǘǎ ǊŜǎŜǊǾŜŘ 

LaDψCw!a9ψ/h¦b¢     ус лȄрс Ŏƻǳƴǘ ƻŦ ŦǊŀƳŜǎ ƛƴ ŀ ƳƻǾƛŜ 

LaDψtL·9[ψ/h¦b¢ψ[h         ут лȄрт Ŏƻǳƴǘ ƻŦ ǇƛȄŜƭǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŦǊŀƳŜ 

LaDψtL·9[ψ/h¦b¢ψIL         уу лȄру Ŏƻǳƴǘ ƻŦ ǇƛȄŜƭǎ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ŦǊŀƳŜ 

LaDψ/¦ww9b¢ψCw!a9         уф лȄрф ƭŀǎǘ ŦǊŀƳŜ ǎƘƻǿƴ 

a95L!ψ!55w9{{ψ[h       фл лȄр! ƳƛŎǊƻ-{5 ōȅǘŜ ŀŘŘǊŜǎǎ [h 

a95L!ψ!55w9{{ψIL       фм лȄр. ƳƛŎǊƻ-{5 ōȅǘŜ ŀŘŘǊŜǎǎ IL 

a95L!ψ{9/¢hwψ[h  фн лȄр/ ƳƛŎǊƻ-{5 ǎŜŎǘƻǊ ŀŘŘǊŜǎǎ [h 

bh¢9Υ ¢ƘŜǎŜ ǊŜƎƛǎǘŜǊǎ ŀǊŜ ŀŎŎŜǎǎƛōƭŜ ǿƛǘƘ ǇŜŜƪ² ŀƴŘ ǇƻƪŜ²  ŦǳƴŎǘƛƻƴǎΦ 
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DIABLO16 System Registers and Flags όŎƻƴǘƛƴǳŜŘΧύ 

LABEL 
ADDRESS 

USAGE 
DEC HEX 

a95L!ψ{9/¢hwψIL  фо лȄр5 ƳƛŎǊƻ-{5 ǎŜŎǘƻǊ ŀŘŘǊŜǎǎ IL 

a95L!ψ{9/¢hwψ/h¦b¢ фп лȄр9 ƳƛŎǊƻ-{5 ƴǳƳōŜǊ ƻŦ ōȅǘŜǎ ǊŜƳŀƛƴƛƴƎ ƛƴ ǎŜŎǘƻǊ 

¢9·¢ψ·th{     фр лȄрC ǘŜȄǘ ŎǳǊǊŜƴǘ Ȅ ǇƛȄŜƭ Ǉƻǎƛǘƛƻƴ 

¢9·¢ψ¸th{   фс лȄсл ǘŜȄǘ ŎǳǊǊŜƴǘ ȅ ǇƛȄŜƭ Ǉƻǎƛǘƛƻƴ 

¢9·¢ψa!wDLb         фт лȄсм ǘŜȄǘ ƭŜŦǘ ǇƛȄŜƭ Ǉƻǎ ŦƻǊ ŎŀǊǊƛŀƎŜ ǊŜǘǳǊƴ 

¢·¢ψChb¢ψL5              фу лȄсн Ŧƻƴǘ ǘȅǇŜΣ л Ґ ǎȅǎǘŜƳ ŦƻƴǘΣ ŜƭǎŜ ǇƻƛƴǘŜǊ ǘƻ ǳǎŜǊ Ŧƻƴǘ 

¢·¢ψChb¢ψa!·                фф лȄсо ƳŀȄ ƴǳƳōŜǊ ƻŦ ŎƘŀǊǎ ƛƴ Ŧƻƴǘ 

¢·¢ψChb¢ψhCC{9¢   млл лȄсп ǎǘŀǊǘƛƴƎ ƻŦŦǎŜǘ όƴƻǊƳŀƭƭȅ лȄнлύ 

¢·¢ψChb¢ψ²L5¢I   млм лȄср ŎǳǊǊŜƴǘ Ŧƻƴǘ ǿƛŘǘƘ 

¢·¢ψChb¢ψI9LDI¢  млн лȄсс /ǳǊǊŜƴǘ Ŧƻƴǘ ƘŜƛƎƘǘ 

DC·ψ¢h¦/Iψw9DLhbψ·м  мло лȄст ǘƻǳŎƘ ŎŀǇǘǳǊŜ ǊŜƎƛƻƴ 

DC·ψ¢h¦/Iψw9DLhbψ¸ млп лȄсу  

DC·ψ¢h¦/Iψw9DLhbψ·н   млр лȄсф  

DC·ψ¢h¦/Iψw9DLhbψ¸н  млс лȄс!  

DC·ψ/[Ltψ[9C¢ψ±![   млт лȄс. ƭŜŦǘ ŎƭƛǇǇƛƴƎ Ǉƻƛƴǘ όǎŜǘ ǿƛǘƘ ƎŦȄψ/ƭƛǇ²ƛƴŘƻǿόΦΦΦύ 

DC·ψ/[Ltψ¢htψ±![ млу лȄс/ ǘƻǇ ŎƭƛǇǇƛƴƎ Ǉƻƛƴǘ όǎŜǘ ǿƛǘƘ ƎŦȄψ/ƭƛǇ²ƛƴŘƻǿόΦΦΦύ 

DC·ψ/[LtψwLDI¢ψ±![   млф лȄс5 ǊƛƎƘǘ ŎƭƛǇǇƛƴƎ Ǉƻƛƴǘ όǎŜǘ ǿƛǘƘ ƎŦȄψ/ƭƛǇ²ƛƴŘƻǿόΦΦΦύ 

DC·ψ/[Ltψ.h¢¢haψ±![   ммл лȄс9 ōƻǘǘƻƳ ŎƭƛǇǇƛƴƎ Ǉƻƛƴǘ όǎŜǘ ǿƛǘƘ ƎŦȄψ/ƭƛǇ²ƛƴŘƻǿόΦΦΦύ 

DC·ψ/[Ltψ[9C¢   ммм лȄсC ŎǳǊǊŜƴǘ ŎƭƛǇ ǾŀƭǳŜ όǊŜŀŘǎ Ŧǳƭƭ ǎƛȊŜ ƛŦ ŎƭƛǇǇƛƴƎ ǘǳǊƴŜŘ ƻŦŦύ 

DC·ψ/[Ltψ¢ht    ммн лȄтл ŎǳǊǊŜƴǘ ŎƭƛǇ ǾŀƭǳŜ όǊŜŀŘǎ Ŧǳƭƭ ǎƛȊŜ ƛŦ ŎƭƛǇǇƛƴƎ ǘǳǊƴŜŘ ƻŦŦύ 

DC·ψ/[LtψwLDI¢    ммо лȄтм ŎǳǊǊŜƴǘ ŎƭƛǇ ǾŀƭǳŜ όǊŜŀŘǎ Ŧǳƭƭ ǎƛȊŜ ƛŦ ŎƭƛǇǇƛƴƎ ǘǳǊƴŜŘ ƻŦŦύ 

DC·ψ/[Ltψ.h¢¢ha ммп лȄтн ŎǳǊǊŜƴǘ ŎƭƛǇ ǾŀƭǳŜ όǊŜŀŘǎ Ŧǳƭƭ ǎƛȊŜ ƛŦ ŎƭƛǇǇƛƴƎ ǘǳǊƴŜŘ ƻŦŦύ 

Dw!aψtL·9[ψ/h¦b¢ψ[h ммр лȄто [h ǿƻǊŘ ƻŦ Ŏƻǳƴǘ ƻŦ ǇƛȄŜƭǎ ƛƴ ǘƘŜ ǎŜǘ Dw!a ŀǊŜŀ 

Dw!aψtL·9[ψ/h¦b¢ψIL ммс лȄтп IL ǿƻǊŘ ƻŦ Ŏƻǳƴǘ ƻŦ ǇƛȄŜƭǎ ƛƴ ǘƘŜ ǎŜǘ Dw!a ŀǊŜŀ 

¢h¦/Iψw!²ψ· ммт 0x75 мн ōƛǘ Ǌŀǿ !н5 · ǾŀƭǳŜ ŦǊƻƳ ǘƻǳŎƘ ǎŎǊŜŜƴ 

¢h¦/Iψw!²ψ¸ мму 0x76 мн ōƛǘ Ǌŀǿ !н5 ¸ ǾŀƭǳŜ ŦǊƻƳ ǘƻǳŎƘ ǎŎǊŜŜƴ 

DC·ψ[!{¢ψ/I!wψ²L5¢I ммф 0x77 ŎŀƭŎǳƭŀǘŜŘ ŎƘŀǊ ǿƛŘǘƘ ŦǊƻƳ ƭŀǎǘ Ŏŀƭƭ ǘƻ ŎƘŀǊ²ƛŘǘƘ ŦǳƴŎǘƛƻƴ 

DC·ψ[!{¢ψ/I!wψI9LDI¢ мнл 0x78 ŎŀƭŎǳƭŀǘŜŘ ƘŜƛƎƘǘ ŦǊƻƳ ƭŀǎǘ Ŏŀƭƭ ǘƻ ŎƘŀǊIŜƛƎƘǘ ŦǳƴŎǘƛƻƴ 

DC·ψ[!{¢ψ{¢wψ²L5¢I мнм 0x79 ŎŀƭŎǳƭŀǘŜŘ ǿƛŘǘƘ ŦǊƻƳ ƭŀǎǘ Ŏŀƭƭ ǘƻ ǎǘǊ²ƛŘǘƘ ŦǳƴŎǘƛƻƴ 

DC·ψ[!{¢ψ{¢wψI9LDI¢ мнн 0x7A ŎŀƭŎǳƭŀǘŜŘ ƘŜƛƎƘǘ ŦǊƻƳ ƭŀǎǘ Ŏŀƭƭ ǘƻ ǎǘǊIŜƛƎƘǘ ŦǳƴŎǘƛƻƴ 

tLbψ/h¦b¢9wψt!п мно 0x7B Ǉƛƴ ŎƻǳƴǘŜǊ ŦƻǊ t!п 

tLbψ/h¦b¢9wψt!р мнп 0x7C Ǉƛƴ ŎƻǳƴǘŜǊ ŦƻǊ t!р 

tLbψ/h¦b¢9wψt!с мнр 0x7D Ǉƛƴ ŎƻǳƴǘŜǊ ŦƻǊ t!с 

tLbψ/h¦b¢9wψt!т мнс 0x7E Ǉƛƴ ŎƻǳƴǘŜǊ ŦƻǊ t!т 

tLbψ/h¦b¢9wψt!у мнт 0x7F Ǉƛƴ ŎƻǳƴǘŜǊ ŦƻǊ t!у 

tLbψ/h¦b¢9wψt!ф мну 0x80 Ǉƛƴ ŎƻǳƴǘŜǊ ŦƻǊ t!ф 

tLbψ9±9b¢ψt!п мнф 0x81 Ǉƛƴ ŎƻǳƴǘŜǊ ǊƻƭƭƻǾŜǊ ŜǾŜƴǘ ŦƻǊ t!п 

tLbψ9±9b¢ψt!р мол 0x82 Ǉƛƴ ŎƻǳƴǘŜǊ ǊƻƭƭƻǾŜǊ ŜǾŜƴǘ ŦƻǊ t!р 

tLbψ9±9b¢ψt!с мом 0x83 Ǉƛƴ ŎƻǳƴǘŜǊ ǊƻƭƭƻǾŜǊ ŜǾŜƴǘ ŦƻǊ t!с 

tLbψ9±9b¢ψt!т мон 0x84 Ǉƛƴ ŎƻǳƴǘŜǊ ǊƻƭƭƻǾŜǊ ŜǾŜƴǘ ŦƻǊ t!т 

tLbψ9±9b¢ψt!у моо 0x85 Ǉƛƴ ŎƻǳƴǘŜǊ ǊƻƭƭƻǾŜǊ ŜǾŜƴǘ ŦƻǊ t!у 

tLbψ9±9b¢ψt!ф моп 0x86 Ǉƛƴ ŎƻǳƴǘŜǊ ǊƻƭƭƻǾŜǊ ŜǾŜƴǘ ŦƻǊ t!ф 

v9bмψ/h¦b¢9wψ[h мор 0x87 ǉǳŀŘǊŀǘǳǊŜ ŜƴŎƻŘŜǊ Ім ŎƻǳƴǘŜǊ [h 

v9bмψ/h¦b¢9wψIL мос 0x88 ǉǳŀŘǊŀǘǳǊŜ ŜƴŎƻŘŜǊ Ім ŎƻǳƴǘŜǊ IL 

v9bмψ59[¢! мот 0x89 ǉǳŀŘǊŀǘǳǊŜ ŜƴŎƻŘŜǊ Ім ŘŜƭǘŀ Ŏƻǳƴǘ 

v9bнψ/h¦b¢9wψ[h моу 0x8A ǉǳŀŘǊŀǘǳǊŜ ŜƴŎƻŘŜǊ Ін ŎƻǳƴǘŜǊ [h 

v9bнψ/h¦b¢9wψIL моф 0x8B ǉǳŀŘǊŀǘǳǊŜ ŜƴŎƻŘŜǊ Ін ŎƻǳƴǘŜǊ IL 

v9bнψ59[¢! мпл 0x8C ǉǳŀŘǊŀǘǳǊŜ ŜƴŎƻŘŜǊ Ін ŘŜƭǘŀ Ŏƻǳƴǘ 

C![{9ψw9!{hb мпм 0x8D ŜȄǇƭŀƴŀǘƛƻƴ ϥŦŀƭǎŜϥ ǊŜǎǳƭǘǎΣ ŎǳǊǊŜƴǘƭȅ ƻƴƭȅ ŦƻǊ ŦƭŀǎƘψ ŦǳƴŎǘƛƻƴǎ 

bh¢9Υ ¢ƘŜǎŜ ǊŜƎƛǎǘŜǊǎ ŀǊŜ ŀŎŎŜǎǎƛōƭŜ ǿƛǘƘ ǇŜŜƪ² ŀƴŘ ǇƻƪŜ²  ŦǳƴŎǘƛƻƴǎΦ 
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10. Memory Cards - FAT16 Format 
 
The DIABLO16 Processor 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. 
 
RMPET, a 4D Systems Tool found in the 
Workshop4 IDE, is capable of repartitioning and 
formatting microSD cards to be the appropriate 
type and format for 4D Systems modules. This 
should be used for all cards. 
 

bƻǘŜΥ ! {tL /ƻƳǇŀǘƛōƭŜ {5I/κ{5κƳƛŎǊƻ-{5 ŎŀǊŘ 
a¦{¢ ōŜ ǳǎŜŘΦ 5ƛŀōƭƻмс ŀƭƻƴƎ ǿƛǘƘ ƻǘƘŜǊ п5 
{ȅǎǘŜƳǎ tǊƻŎŜǎǎƻǊǎ ǊŜǉǳƛǊŜ {tL ƳƻŘŜ ǘƻ 
ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ǘƘŜ {5 ŎŀǊŘΦ LŦ ŀ ƴƻƴ-{tL 
ŎƻƳǇŀǘƛōƭŜ {5 ŎŀǊŘ ƛǎ ǳǎŜŘ ǘƘŜƴ ǘƘŜ ǇǊƻŎŜǎǎƻǊ ǿƛƭƭ 
ǎƛƳǇƭȅ ƴƻǘ ōŜ ŀōƭŜ ǘƻ Ƴƻǳƴǘ ǘƘŜ ŎŀǊŘΦ  

 
 
 
 
 
 
 
 
 
 
 

11. Hardware Tools 
 
The following hardware tools are required for full 
control of the DIABLO16 Processor. 
 

11.1. 4D Programming Cable & Adaptor  
 
The 4D Programming Cable and uUSB-PA5 
Programming Adaptors are essential hardware 
tools to program, customise and test the 
DIABLO16 Processor.  
 
Either the 4D Programming Cable or the uUSB-PA5 
Programming Adaptor can be used. 
 
The 4D programming interfaces are used to 
program a new Firmware/PmmC, Display Driver 
and for downloading compiled 4DGL code into the 
processor. They even serve as an interface for 
communicating serial data to the PC. 
 
The 4D Programming Cable and uUSB-PA5 
Programming Adaptor are available from 4D 
Systems, www.4dsystems.com.au 
 
Using a non-4D programming interface could 
damage your processor, and void your Warranty. 
 

 
4D Programming Cable 

 

 
uUSB-PA5 Programming Adaptor 

 
 
 
 
 
 
 
 
 

file:///C:/Users/James/Dropbox/4D%20Projects/Documentation/uLCD-32WPTu%20Datasheet/www.4dsystems.com.au
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11.2. Evaluation Display Modules 
 
4D Systems has a number of modules available 
which can be used for evaluation purposes or 
equally as final products, to discover what the 
DIABLO16 processor has to offer.  
 

 
 

uLCD-70DT ς 7.0έ Resistive Touch DIABLO16 
Intelligent Display Module 

 

 
uLCD-43DCT ς пΦоέ /ŀǇŀŎƛǘƛǾŜ ¢ƻǳŎƘ 5L!.[h16 

Intelligent Display Module 
 

 
uLCD-35DT ς оΦрέ wŜǎƛǎǘƛǾŜ ¢ƻǳŎƘ 5L!.[hмс 

Intelligent Display Module 
 

 
Other modules will also be available. Please 
contact 4D Systems for more information, or visit 
the 4D Systems website, www.4dsystems.com.au 
 
 
 
 

12. 4D Systems - Workshop 4 IDE 
 
Workshop4 is a comprehensive software IDE that 
provides an integrated software development 
platform for all of the 4D family of processors and 
modules. The IDE combines the Editor, Compiler, 
Linker and Downloader to develop complete 4DGL 
application code. All user application code is 
developed within the Workshop 4 IDE. 
 

 
 
The Workshop 4 IDE supports multiple 
development environments for the user, to cater 
for different user requirements and skill level. 
 

¶ The Designer environment enables the user to 
write 4DGL code in its natural form to 
program the 4D processor of choice.  

¶ 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 ŀƭƭ, it is all 
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.  

 
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. 
 
 
 
 

http://www.4dsystems.com.au/
file:///C:/Users/James/Dropbox/4D%20Projects/Documentation/uLCD-32WPTu%20Datasheet/www.4dsystems.com.au
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12.1. Workshop 4 ς Designer Environment 
 
Choose the Designer environment to write 4DGL 
code in its raw form.  
 
The Designer environment provides the user with 
a simple yet effective programming environment 
where pure 4DGL code can be written, compiled 
and downloaded to the DIABLO16. 
 

 
 

12.2. Workshop 4 ς ViSi Environment 
 
ViSi was designed to make the creation of 
graphical displays a more visual experience. 
 
ViSi is a great software tool that allows the user to 
see the instant results of their desired graphical 
layout. Additionally, there is a selection of inbuilt 
dials, gauges and meters that can simply be placed 
onto the simulated module display. From here 
each object can have its properties edited, and at 
the click of a button all relevant 4DGL code 
associated with that object is produced in the user 
program. The user can then write 4DGL code 
around these objects to utilise them in the way 
they choose. 
 

 
 
 
 
 

12.3. Workshop 4 ς ViSi Genie Environment 
 
ViSi Genie is a breakthrough in the way 4D 
{ȅǎǘŜƳǎΩ ƎǊŀǇƘƛŎ ŘƛǎǇƭŀȅ ƳƻŘǳƭŜǎ ŀǊŜ 
programmed. It is an environment like no other, a 
code-less programming environment that provides 
the user with a rapid visual experience, enabling a 
ǎƛƳǇƭŜ D¦L ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ōŜ ΨǿǊƛǘǘŜƴΩ ŦǊƻƳ ǎŎǊŀtch 
in literally seconds. 
 
ViSi Genie does all the background coding, no 
4DGL to learn, it does it all for you.  
 
Pick and choose the relevant objects to place on 
the display, much like the ViSi Environment, yet 
without having to write a single line of code. Each 
object has parameters which can be set, and 
configurable events to animate and drive other 
objects or communicate with external devices. 
 
Simply place an object on the screen, position and 
size it to suit, set the parameters such as colour, 
range, text, and finally select the event you wish 
the object to be associated with, it is that simple. 
 
In seconds you can transform a blank display into a 
fully animated GUI with moving sliders, animated 
press and release buttons, and much more. All 
without writing a single line of code! 
 
ViSi Genie provides the user with a feature rich 
rapid development environment, second to none. 
 

 
 

12.4. Workshop 4 ς Serial Environment 
 
The Serial environment in the Workshop 4 IDE 
provides the user the ability to transform the 
DIABLO16 into a slave serial graphics controller.  
 
This enables the user to use their favourite 
microcontroller or serial device as the Host, 
without having to learn 4DGL or program in a 
separate IDE. Once the DIABLO16 is configured 
and downloaded to from the Serial Environment, 
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simple graphic commands can be sent from the 
users host microcontroller to display primitives, 
images, sound or even video. 
 
wŜŦŜǊ ǘƻ ǘƘŜ άSerial Command Set Reference 
Manualέ from the Workshop 4 product page on 
the 4D Systems website for a complete listing of all 
the supported serial commands 
 
By default, each module shipped from the 4D 
Systems factory will come pre-programmed ready 
for use in the Serial mode. 
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13. Reference Design 
 

 
 












