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1. Description 
 

The DIABLO16 Processor is the latest addition to 

the 4D Systems processor range, providing more 

power, more FLASH, more RAM and more features 

than the PICASO Processor. 

 

The DIABLO16 Processor is a custom embedded 

4DGL graphics controller designed to interface 

with many popular OLED and LCD display panels. 

With its powerful graphics, text, image, and 

animation abilities built-in, along with numerous 

more features makes the Diablo16 a single chip 

solution for a wide variety of LCD and OLED display 

solutions.  

 

The DIABLO16 offers a simple plug-n-play interface 

to many 16-bit 80-Series colour LCD and OLED 

displays, and is designed to work with minimal 

design effort as all of the data and control signals 

are provided by the chip to interface directly to 

the display. This offers enormous advantage to the 

designer in development time and cost saving and 

takes away all of the burden of low level design. 

 

The DIABLO16 belongs to 4D Systems family of 

processors powered by a highly optimised soft 

core virtual engine, EVE (Extensible Virtual Engine). 

EVE is a proprietary, high performance virtual 

processor with an extensive byte-code instruction 

set optimised to execute compiled 4DGL 

programs. 4DGL (4D Graphics Language) was 

specifically developed from ground up for the EVE 

engine core. It is a high level language which is 

easy to learn and simple to understand yet 

powerful enough to tackle many embedded 

graphics applications. 

 

The processor offers a comprehensive set of I/O 

features and can interface to SPI, I2C, serial, 

digital, and analog devices, and provides a wealth 

of features such as PWM, Quadrature, PulseOut 

and Pin Counter functions. Provision is also made 

for a dedicated PWM audio output that supports 

audio WAV files and complex sound generation. 

 

All of the display built-in driver libraries implement 

and share the same high-level function interface. 

This allows your GUI application to be portable to 

different display controller types. 

 

4D Systems software development IDE called 

Workshop4 is FREE and there are no licensing 

requirements. 

 

 

2. Features 
 

• ヶ Haﾐks of ンヲΑヵヰ H┞tes of Flash ﾏeﾏoヴ┞ foヴ 
Useヴ AppliIatioﾐ Code aﾐd Data 

• ンヲKH of S‘AM puヴel┞ foヴ the Useヴ. 

• ヱヶ Geﾐeヴal Puヴpose I/O piﾐs foヴ useヴ iﾐteヴfaIiﾐg, 
┘hiIh iﾐIlude ヴ IoﾐfiguヴaHle Aﾐalog Iﾐputs. 

• The GPIO is ┗aヴiousl┞ IoﾐfiguヴaHle foヴ 
alteヴﾐati┗e fuﾐItioﾐs suIh as: 

◦ ン┝ IヲC Ihaﾐﾐels a┗ailaHle 

◦ ヱ┝ dediIated foヴ SD Caヴd aﾐd ン┝ 
IoﾐfiguヴaHle SPI Ihaﾐﾐels a┗ailaHle 

◦ ヱ┝ dediIated aﾐd ン┝ IoﾐfiguヴaHle TTL 
Seヴial Ioﾏﾏ poヴts a┗ailaHle 

◦ Up to ヶ GPIO Iaﾐ He used as Piﾐ Couﾐteヴs 

◦ Up to ヶ GPIO foヴ PWM ふsiﾏple aﾐd Seヴ┗oぶ 

◦ Up to ヱヰ GPIO foヴ Pulse Output 

◦ Up to ヱヴ GPIO Iaﾐ He Ioﾐfiguヴed foヴ 
Quadヴatuヴe EﾐIodeヴ Iﾐputs ふヲ Ihaﾐﾐelsぶ 

• FATヱヶ file seヴ┗iIes. 

• DediIated SPI iﾐteヴfaIe foヴ SDHC/SD ﾏeﾏoヴ┞ 
Iaヴd foヴ ﾏultiﾏedia stoヴage aﾐd data loggiﾐg 
puヴposes ふﾏiIヴo-SD ┘ith up to ヲGB aﾐd SDHC 
ﾏeﾏoヴ┞ Iaヴds staヴtiﾐg fヴoﾏ ヴGB aﾐd aHo┗eぶ. 
SD/uSD Caヴd ﾏust He SPI CoﾏpatiHle. 

• ヴ-Wiヴe ‘esisti┗e TouIh paﾐel iﾐteヴfaIe. 

• Audio suppoヴt foヴ ┘a┗e files aﾐd Ioﾏple┝ souﾐd 
geﾐeヴatioﾐ ┘ith a dediIated ヱヶ-Hit PWM audio 
output. 

• Β ┝ ヱヶ Hit tiﾏeヴs ┘ith ヱ ﾏilliseIoﾐd ヴesolutioﾐ. 

• Lo┘-Iost OLED, LCD aﾐd TFT displa┞ gヴaphiIs 
useヴ iﾐteヴfaIe solutioﾐ. 

• Ideal as a staﾐdaloﾐe eﾏHedded gヴaphiIs 
pヴoIessoヴ oヴ iﾐteヴfaIe to aﾐ┞ host Ioﾐtヴolleヴ as a 
gヴaphiIs Io-pヴoIessoヴ. 

• CoﾐﾐeIt to alﾏost aﾐ┞ Iolouヴ displa┞ that 
suppoヴts aﾐ Βヰ-Seヴies ヱヶ Hit ┘ide CPU iﾐteヴfaIe. 
All data aﾐd Ioﾐtヴol sigﾐals aヴe pヴo┗ided. 

• ‘oHS Ioﾏpliaﾐt. 

• A┗ailaHle iﾐ a ヶヴ piﾐ TQFP ヱヰﾏﾏ ┝ ヱヰﾏﾏ 
paIkage. 
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3. Applications 
 

• Geﾐeヴal puヴposes eﾏHedded gヴaphiIs. 

• Ele┗atoヴ Ioﾐtヴol s┞steﾏs. 

• Poiﾐt of sale teヴﾏiﾐals. 

• EleItヴoﾐiI gauges aﾐd ﾏetヴes. 

• Test aﾐd ﾏeasuヴeﾏeﾐt aﾐd geﾐeヴal puヴpose 
iﾐstヴuﾏeﾐtatioﾐ. 

• Iﾐdustヴial Ioﾐtヴol aﾐd ‘oHotiIs. 

• Autoﾏoti┗e s┞steﾏ displa┞s. 

• GPS ﾐa┗igatioﾐ s┞steﾏs. 

• MediIal Iﾐstヴuﾏeﾐts aﾐd appliIatioﾐs. 

• Hoﾏe appliaﾐIes aﾐd Sﾏaヴt Hoﾏe Autoﾏatioﾐ. 

• SeIuヴit┞ aﾐd AIIess Ioﾐtヴol s┞steﾏs. 

• Gaﾏiﾐg eケuipﾏeﾐt. 

• A┗iatioﾐ s┞steﾏs. 

• HMI ┘ith touIh paﾐels. 
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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. 

ヱヰ, ヲヶ, ンΒ, ヵΑ VCC P Device Positive Supply. 

 

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

 

 

 

 

 

 

 

DIABLO16 ProIessor Piﾐ Out ふIoﾐtiﾐued…ぶ 
 Pin Symbol I/O Description 
ヱヱ Dヵ I/O Displa┞ Data Bus Hit ヵ. 
ヱヲ Dヴ I/O Displa┞ Data Bus Hit ヴ. 
ヱン Dン I/O Displa┞ Data Bus Hit ン. 
ヱヴ Dヲ I/O Displa┞ Data Bus Hit ヲ. 
ヱヵ Dヱ I/O Displa┞ Data Bus Hit ヱ. 
ヱヶ Dヰ I/O Displa┞ Data Bus Hit ヰ. 
ヱΑ Dヶ I/O Displa┞ Data Bus Hit ヶ. 
ヱΒ DΑ I/O Displa┞ Data Bus Hit Α. 
ヲヱ DΒ I/O Displa┞ Data Bus Hit Β. 
ヲヲ DΓ I/O Displa┞ Data Bus Hit Γ. 
ヲン Dヱヰ I/O Displa┞ Data Bus Hit ヱヰ. 
ヲヴ Dヱヱ I/O Displa┞ Data Bus Hit ヱヱ. 
ヲΑ Dヱヲ I/O Displa┞ Data Bus Hit ヱヲ. 
ヲΒ Dヱン I/O Displa┞ Data Bus Hit ヱン. 
ヲΓ Dヱヴ I/O Displa┞ Data Bus Hit ヱヴ. 
ンヰ Dヱヵ I/O Displa┞ Data Bus Hit ヱヵ. 
ンヱ PAヱヲ I Geﾐeヴal Puヴpose Iﾐput oﾐl┞ piﾐ. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ンヲ PAヱン I Geﾐeヴal Puヴpose Iﾐput oﾐl┞ piﾐ. This piﾐ is ヵ.ヰV toleヴaﾐt. 

ンン TXヰ O 

DediIated As┞ﾐIhヴoﾐous Seヴial poヴt Tヴaﾐsﾏit piﾐ, TX. CoﾐﾐeIt this piﾐ to host 
ﾏiIヴo-Ioﾐtヴolleヴ Seヴial ‘eIei┗e ふ‘┝ぶ sigﾐal. The host ヴeIei┗es data fヴoﾏ 
DAIBLOヱヶ ┗ia this piﾐ. This piﾐ is ヵ.ヰV toleヴaﾐt. PヴoIessoヴ Pヴogヴaﾏﾏiﾐg Piﾐ. 

ンヶ PAヱヵ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ンΑ PAヱヴ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ンΓ CLKヱ I De┗iIe CloIk iﾐput ヱ of a ヱヲMHz Iヴ┞stal. 
ヴヰ CLKヲ O De┗iIe CloIk iﾐput ヲ of a ヱヲMHz Iヴ┞stal. 

ヴヲ ‘Xヰ I 
As┞ﾐIhヴoﾐous Seヴial poヴt ‘eIei┗e piﾐ, ‘X. CoﾐﾐeIt this piﾐ to host ﾏiIヴo-

Ioﾐtヴolleヴ Seヴial Tヴaﾐsﾏit ふT┝ぶ sigﾐal. The host tヴaﾐsﾏits data to DIABLOヱヶ ┗ia 
this piﾐ. This piﾐ is ヵ.ヰV toleヴaﾐt. PヴoIessoヴ Pヴogヴaﾏﾏiﾐg Piﾐ. 

ヴン PAヱヰ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ヴヴ PAヱヱ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 

ヴヵ AUDIOENB O 

Audio EﾐaHle. CoﾐﾐeIt this piﾐ to aﾏplifieヴ Ioﾐtヴol. 
LOW: DisaHle e┝teヴﾐal Audio aﾏplifieヴ. 
HIGH: EﾐaHle e┝teヴﾐal Audio aﾏplifieヴ. 

ヴヶ PAヴ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 

ヴΑ XL O 
ヴ-Wiヴe ‘esisti┗e TouIh SIヴeeﾐ Left sigﾐal. CoﾐﾐeIt this piﾐ to XL oヴ X- sigﾐal 
of the touIh paﾐel. 

ヴΒ YD O 
ヴ-Wiヴe ヴesisti┗e touIh sIヴeeﾐ Hottoﾏ sigﾐal. CoﾐﾐeIt this piﾐ to YD oヴ Y- 
sigﾐal of the touIh paﾐel. 

ヴΓ PAヵ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ヵヰ PAヶ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ヵヱ PAΑ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
ヵヲ PAΒ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt.  
ヵン PAΓ I/O Geﾐeヴal Puヴpose I/O. This piﾐ is ヵ.ヰV toleヴaﾐt. 
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I = Input, O = Output, P = Power, A = Analogue 

 

NOTE: Please refer to section 5 for more information about these pins. 

DIABLO16 ProIessor Piﾐ Out ふIoﾐtiﾐued…ぶ 
 Pin Symbol I/O Description 

ヵヴ ‘ES O 
Display RESET. DIABLO16 initialises the display by strobing this pin LOW. 

Connect this pin to the Reset (RES) signal of the display.  

ヵヵ ‘S O 

Displa┞ ‘egisteヴ SeleIt. 
LOW: Displa┞ iﾐde┝ oヴ status ヴegisteヴ is seleIted. 
HIGH: Displa┞ G‘AM oヴ ヴegisteヴ data is seleIted. 
CoﾐﾐeIt this piﾐ to the ‘egisteヴ SeleIt ふ‘S oヴ Aヰ oヴ C/D oヴ siﾏilaヴ ﾐaﾏiﾐg 
Ioﾐ┗eﾐtioﾐぶ sigﾐal of the displa┞. 

ヵヶ ‘EF P 
Iﾐteヴﾐal ┗oltage ヴegulatoヴ filteヴ IapaIitoヴ piﾐ. CoﾐﾐeIt a ヴ.ΑuF to ヱヰuF 
IapaIitoヴ fヴoﾏ this piﾐ to Gヴouﾐd. Positioﾐ IapaIitoヴ as Ilose as possiHle. 

ヵΒ W‘ O 
Displa┞ Wヴite stヴoHe sigﾐal. DIABLOヱヶ asseヴts this sigﾐal LOW ┘heﾐ ┘ヴitiﾐg 
data to the displa┞. CoﾐﾐeIt this piﾐ to the Wヴite ふW‘ぶ sigﾐal of the displa┞. 

ヵΓ ‘D O 

Displa┞ ‘ead stヴoHe sigﾐal. DIABLOヱヶ asseヴts this sigﾐal LOW ┘heﾐ ヴeadiﾐg 
data fヴoﾏ the displa┞. CoﾐﾐeIt this piﾐ to the ‘ead ふ‘Dぶ sigﾐal of the 
displa┞. 

ヶヰ DCENB O 

DC-DC high ┗oltage eﾐaHle sigﾐal. This ﾏa┞He the high ┗oltage that dヴi┗es 
the LCD HaIklight oヴ the OLED paﾐel suppl┞. 
High: EﾐaHle DC-DC Ioﾐ┗eヴteヴ. 
Lo┘ : DisaHle DC-DC Ioﾐ┗eヴteヴ.  

ヶヱ PAヰ I/O/A 
Geﾐeヴal Puヴpose I/O piﾐ ┘ith Aﾐalog CapaHilit┞. This piﾐ is ヵ.ヰV toleヴaﾐt 
┘heﾐ used as a Digital, ┘ith a ヴaﾐge of ヰ-ン.ンV ┘heﾐ used as aﾐ Aﾐalog Iﾐput 

ヶヲ PAヱ I/O/A 
Geﾐeヴal Puヴpose I/O piﾐ ┘ith Aﾐalog CapaHilit┞. This piﾐ is ヵ.ヰV toleヴaﾐt 
┘heﾐ used as a Digital, ┘ith a ヴaﾐge of ヰ-ン.ンV ┘heﾐ used as aﾐ Aﾐalog Iﾐput 

ヶン PAヲ I/O/A 
Geﾐeヴal Puヴpose I/O piﾐ ┘ith Aﾐalog CapaHilit┞. This piﾐ is ヵ.ヰV toleヴaﾐt 
┘heﾐ used as a Digital, ┘ith a ヴaﾐge of ヰ-ン.ンV ┘heﾐ used as aﾐ Aﾐalog Iﾐput 

ヶヴ PAン I/O/A 
Geﾐeヴal Puヴpose I/O piﾐ ┘ith Aﾐalog CapaHilit┞. This piﾐ is ヵ.ヰV toleヴaﾐt 
┘heﾐ used as a Digital, ┘ith a ヴaﾐge of ヰ-ン.ンV ┘heﾐ used as aﾐ Aﾐalog Iﾐput 



4D SYSTEMS                                                                                DIABLO16 Processor 

 

 

 © 2013 4D SYSTEMS                       Page 9 of 32                   www.4dsystems.com.au 

 

D
IA

B
L
O
1
6
  

P
R
O
C
E
S
S
O
R
 

5. Pin Description 
 

The DIABLOヱヶ PヴoIessoヴ pヴo┗ides Hoth a haヴd┘aヴe 
aﾐd a soft┘aヴe iﾐteヴfaIe. This seItioﾐ desIヴiHes iﾐ 
detail the haヴd┘aヴe iﾐteヴfaIe piﾐs of the de┗iIe. 

 Display Interface 

 

The DIABLOヱヶ suppoヴts LCD aﾐd OLED displa┞s 
┘ith aﾐ Βヰ-Seヴies ヱヶ-Hit ┘ide CPU data iﾐteヴfaIe. 
The IoﾐﾐeIti┗it┞ to the displa┞ is eas┞ aﾐd stヴaight 
foヴ┘aヴd. The DIABLOヱヶ geﾐeヴates all of the 
ﾐeIessaヴ┞ tiﾏiﾐg to dヴi┗e the displa┞. 
 

 
 

 

C“ R“ RD WR Operatioﾐ 

ヰ ヰ ヰ ヱ ‘ead Displa┞ Status ‘egisteヴ 

ヰ ヰ ヱ ヰ Wヴite Displa┞ Iﾐde┝ ‘egisteヴ 

ヰ ヱ ヰ ヱ ‘ead Displa┞ G‘AM Data 

ヰ ヱ ヱ ヰ Wヴite ‘egisteヴ oヴ G‘AM Data 

ヱ X X X No Opeヴatioﾐ 

Displa┞ Operatioﾐ TaHle 

 

 

Dヰ-Dヱヵ piﾐs ふDispla┞ Data Busぶ: 
The Displa┞ Data Bus ふDヰ-Dヱヵぶ is a ヱヶ-Hit 
HidiヴeItioﾐal poヴt aﾐd all displa┞ data ┘ヴites aﾐd 
ヴeads oIIuヴ o┗eヴ this Hus. Otheヴ Ioﾐtヴol sigﾐals 
suIh as ‘W, ‘D CS, aﾐd ‘S s┞ﾐIhヴoﾐise the data 
tヴaﾐsfeヴ to aﾐd fヴoﾏ the displa┞. 
 

 

C“ piﾐ ふDispla┞ Chip “eleItぶ: 
The aIIess to the displa┞ is oﾐl┞ possiHle ┘heﾐ the 
Displa┞ Chip SeleIt ふCSぶ is asseヴted LOW. CoﾐﾐeIt 
this piﾐ to the Chip SeleIt ふCSぶ sigﾐal of the displa┞. 
 

 

R“ piﾐ ふDispla┞ Register “eleItぶ: 
The ‘S sigﾐal deteヴﾏiﾐes ┘hetheヴ a ヴegisteヴ 
Ioﾏﾏaﾐd oヴ data is seﾐt to the displa┞.  

LOW: Displa┞ iﾐde┝ oヴ status ヴegisteヴ is 
seleIted. 
HIGH: Displa┞ G‘AM oヴ ヴegisteヴ data is 
seleIted. 

CoﾐﾐeIt this piﾐ to the ‘egisteヴ SeleIt ふ‘Sぶ sigﾐal 
of the displa┞. Diffeヴeﾐt displa┞s utilise ┗aヴious 
ﾐaﾏiﾐg Ioﾐ┗eﾐtioﾐs suIh as ‘S, Aヰ, C/D oヴ siﾏilaヴ. 
Be suヴe to IheIk ┘ith ┞ouヴ displa┞ ﾏaﾐufaItuヴeヴ 
foヴ the IoヴヴeIt ﾐaﾏe aﾐd fuﾐItioﾐ. 
 

 

RE“ piﾐ ふDispla┞ Resetぶ: 
Displa┞ ‘ESET. DIABLOヱヶ iﾐitialises the displa┞ H┞ 
stヴoHiﾐg this piﾐ LOW. CoﾐﾐeIt this piﾐ to the 
‘eset ふ‘ESぶ sigﾐal of the displa┞.  
 

 

DCENB piﾐ ふE┝terﾐal DC/DC EﾐaHleぶ: 
DC-DC high ┗oltage eﾐaHle sigﾐal. This piﾐ ﾏa┞ 
dヴi┗e the IiヴIuit ┘hiIh eﾐaHles the high ┗oltage 
that dヴi┗es the LCD HaIklight oヴ the OLED paﾐel 
suppl┞. 
 

 

WR piﾐ ふDispla┞ Writeぶ: 
This is the displa┞ ┘ヴite stヴoHe sigﾐal. The 
DIABLOヱヶ asseヴts this sigﾐal LOW ┘heﾐ ┘ヴitiﾐg 
data to the displa┞ iﾐ IoﾐjuﾐItioﾐ ┘ith the displa┞ 
data Hus ふDヰ-Dヱヵぶ. CoﾐﾐeIt this piﾐ to the Wヴite 
ふW‘ぶ sigﾐal of the displa┞. 
 

 
 

 

Iteﾏ “┞ﾏ Miﾐ T┞p Ma┝ Uﾐit 

Wヴite Lo┘ Pulse tWL ヵヰ - - ﾐs 

Wヴite High Pulse tWH ヵヰ - - ﾐs 

Wヴite Bus C┞Ile Total  tWT ヱヰヰ - - ﾐs 

Wヴite Data Setup tDS ヲヵ - - ﾐs 

 

 

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. 

 



4D SYSTEMS                                                                                DIABLO16 Processor 

 

 

 © 2013 4D SYSTEMS                       Page 10 of 32                   www.4dsystems.com.au 

 

D
IA

B
L
O
1
6
  

P
R
O
C
E
S
S
O
R
 

 
 

Iteﾏ “┞ﾏ Miﾐ T┞p Ma┝ Uﾐit 

‘ead Lo┘ Pulse t‘L ヱヵヰ - - ﾐs 

‘ead High Pulse t‘H ヱヵヰ - - ﾐs 

‘ead Bus C┞Ile Total  t‘T ンヰヰ - - ﾐs 

‘ead Data Hold tDH Αヵ - - ﾐs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 SPI Interface – 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. 
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 Serial Ports – TTL Level Serial 

The DIABLOヱヶ PヴoIessoヴ has thヴee haヴd┘aヴe 
as┞ﾐIhヴoﾐous seヴial poヴts that Iaﾐ He Ioﾐfiguヴed 
oﾐ a ┗aヴiet┞ of the pヴoIessoヴs GPIO piﾐs. TX/‘Xヰ is 
dediIated aﾐd is fi┝ed oﾐ to piﾐs ンン ふTXヰぶ aﾐd ヴン 
ふ‘Xヰぶ. All of the DIABLOヱヶげs seヴial poヴts Iaﾐ He 
used to IoﾏﾏuﾐiIate ┘ith e┝teヴﾐal seヴial de┗iIes. 

TX/‘Xヰ aヴe ヴefeヴヴed to as COMヰ, aﾐd is the oﾐl┞ 
oﾐe used foヴ pヴogヴaﾏﾏiﾐg the DIABLOヱヶ itself. 

The pヴiﾏaヴ┞ featuヴes aヴe: 
 Full-Duple┝ Β Hit data tヴaﾐsﾏissioﾐ aﾐd 

ヴeIeptioﾐ. 
 Data foヴﾏat: Β Hits, No Paヴit┞, ヱ Stop Hit.  
 Iﾐdepeﾐdeﾐt Baud ヴates fヴoﾏ ンヰヰ Haud 

up to ヶヰヰK Haud. 
 Siﾐgle H┞te tヴaﾐsﾏits aﾐd ヴeIei┗es oヴ a 

full┞ Huffeヴed seヴ┗iIe. The Huffeヴed 
seヴ┗iIe featuヴe ヴuﾐs iﾐ the HaIkgヴouﾐd 
Iaptuヴiﾐg aﾐd Huffeヴiﾐg seヴial data 
┘ithout the useヴ appliIatioﾐ ha┗iﾐg to 
Ioﾐstaﾐtl┞ poll aﾐ┞ of the seヴial poヴts. This 
fヴees up the appliIatioﾐ to seヴ┗iIe otheヴ 
tasks.  

 
 

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  ✓  ✓  ✓ 

PA1 ✓ ✓ ✓ ✓ ✓ ✓ 

PA2  ✓  ✓  ✓ 

PA3 ✓ ✓ ✓ ✓ ✓ ✓ 

PA4 ✓ ✓ ✓ ✓ ✓ ✓ 

PA5 ✓ ✓ ✓ ✓ ✓ ✓ 

PA6 ✓ ✓ ✓ ✓ ✓ ✓ 

PA7 ✓ ✓ ✓ ✓ ✓ ✓ 

PA8 ✓ ✓ ✓ ✓ ✓ ✓ 

PA9 ✓ ✓ ✓ ✓ ✓ ✓ 

PA10  ✓  ✓  ✓ 

PA11  ✓  ✓  ✓ 

PA12 ✓ ✓ ✓ ✓ ✓ ✓ 

PA13 ✓ ✓ ✓ ✓ ✓ ✓ 

PA14       

PA15       

 

Please refer to the 'DIABLO16-4DGL-Internal-

Functions.pdf' document for information on how 

to set the DIABLO16 pin mappings. 

 

 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. 

 

 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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 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

it
a

l 
In

p
u

t 

D
ig

it
a

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 ✓ ✓ ✓ ✓ ✓ 

PA1 ✓ ✓ ✓ ✓ ✓ 

PA2 ✓ ✓ ✓ ✓ ✓ 

PA3 ✓ ✓ ✓ ✓ ✓ 

PA4 ✓ ✓ ✓ ✓  

PA5 ✓ ✓ ✓ ✓  

PA6 ✓ ✓ ✓ ✓  

PA7 ✓ ✓ ✓ ✓  

PA8 ✓ ✓ ✓ ✓  

PA9 ✓ ✓ ✓ ✓  

PA10 ✓ ✓ ✓ ✓  

PA11 ✓ ✓ ✓ ✓  

PA12 ✓ ✓ ✓ ✓  

PA13 ✓ ✓ ✓ ✓  

PA14 ✓  ✓   

PA15 ✓  ✓   

 

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 5V tolerant. Digital GPIO can 

source/sink 10mA. For more information see 

Chapter 1ヶ, けSpeIifiIatioﾐs aﾐd ‘atiﾐgsげ.  
When set as Analog Inputs, the pins have a 0 to 

3.3V range, and have 12 bit resolution. 

For more information, see Section ヵ.ヱヵ けAﾐalog 
Iﾐputsげ. 
 

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 

Chapteヴ ヱヶ, けSpeIifiIatioﾐs aﾐd ‘atiﾐgsげ. 
 

PA14-PA15: 

Input only pins. These pins can only be Digital 

Inputs.  

 

Note: All GPIO piﾐs aヴe ヵ.ヰV toleヴaﾐt.  

 

 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.  

 

 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.  

 

Note: Not all piﾐs ho┘e┗eヴ Iaﾐ He Ioﾐfiguヴed to 
He aﾐ┞ of the alteヴﾐate piﾐ fuﾐItioﾐs. 

 

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. 

 

Note: OﾐIe a piﾐ is alloIated to aﾐ alteヴﾐate 
fuﾐItioﾐ, aﾐotheヴ piﾐ Iaﾐﾐot also He alloIated to 

the saﾏe alteヴﾐate fuﾐItioﾐ. 

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. 

 

Note: Quadヴatuヴe Iﾐ ヴeケuiヴes ヲ Piﾐs 

 

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
D

O
 

S
P

I1
 S

D
I 

S
P

I1
 S

C
K

 

S
P

I2
 S

D
O

 

S
P

I2
 S

D
I 

S
P

I2
 S

C
K

 

S
P

I3
 S

D
O

 

S
P

I3
 S

D
I 

S
P

I3
 S

C
K

 

PA0  ✓   ✓   ✓  

PA1 ✓✓ ✓✓✓ ✓✓✓ ✓
PA2  ✓   ✓   ✓  

PA3 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA4 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA5 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA6 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA7 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA8 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA9 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA10  ✓   ✓   ✓  

PA11  ✓   ✓   ✓  

PA12 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA13 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PA14          

PA15          

 

 

 

 

 

 

 

 

 

 

 

 

DIABLO16 Alternate Pin Configurations  

I/O Support Functions 

 

P
u

ls
e

 O
u

t 

P
W

M
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u
t 

P
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o

u
n
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Q
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a
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PA0 ✓   ✓ 

PA1 ✓   ✓ 

PA2 ✓   ✓ 

PA3 ✓   ✓ 

PA4 ✓ ✓ ✓ ✓ 

PA5 ✓ ✓ ✓ ✓ 

PA6 ✓ ✓ ✓ ✓ 

PA7 ✓ ✓ ✓ ✓ 

PA8 ✓ ✓ ✓ ✓ 

PA9 ✓ ✓ ✓ ✓ 

PA10    ✓ 

PA11    ✓ 

PA12    ✓ 

PA13    ✓ 

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 ✓ ✓ ✓ ✓ ✓ ✓ 

PA1 ✓ ✓ ✓ ✓ ✓ ✓ 

PA2 ✓ ✓ ✓ ✓ ✓ ✓ 

PA3 ✓ ✓ ✓ ✓ ✓ ✓ 

PA4 ✓ ✓ ✓ ✓ ✓ ✓ 

PA5 ✓ ✓ ✓ ✓ ✓ ✓ 

PA6 ✓ ✓ ✓ ✓ ✓ ✓ 

PA7 ✓ ✓ ✓ ✓ ✓ ✓ 

PA8 ✓ ✓ ✓ ✓ ✓ ✓ 

PA9 ✓ ✓ ✓ ✓ ✓ ✓ 

PA10 ✓ ✓ ✓ ✓ ✓ ✓ 

PA11 ✓ ✓ ✓ ✓ ✓ ✓ 

PA12 ✓ ✓ ✓ ✓ ✓ ✓ 

PA13 ✓ ✓ ✓ ✓ ✓ ✓ 

PA14       

PA15       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 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. 

 

Note: The additioﾐal SPI Ihaﾐﾐel ふSPIヰぶ is 
dediIated to ﾏeﾏoヴ┞ Iaヴds aﾐd Iaﾐﾐot He 
ヴeIoﾐfiguヴed foヴ alteヴﾐate uses.  

 

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 

 

Wheヴe けSPI┝げ is suHstituted ┘ith SPIヱ, SPIヲ oヴ SPIン 
accordingly, aﾐd けpiﾐげ is the taヴget GPIO piﾐ 
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. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of SPI 
IoﾐﾐeItioﾐ to the DiaHloヱヶ pヴoIessoヴ. It is ﾐot the 
Ioﾏplete IiヴIuit ﾐoヴ illustヴates Hest pヴaItiIe. 

 

 
 

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 

 

 

 © 2013 4D SYSTEMS                       Page 16 of 32                   www.4dsystems.com.au 

 

D
IA

B
L
O
1
6
  

P
R
O
C
E
S
S
O
R
 

 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 けI2Cxげ is substituted with I2C1, I2C2 or I2C3 

accordingly, けSpeedげ is the desiヴed IヲC Bus speed, 
aﾐd けSCLpiﾐげ aﾐd けSDApiﾐげ aヴe the taヴget GPIO piﾐs 
compatible with that particular pin function. 

 

Example Connection Diagram 

This illustrates I2C being configured on GPIO PA8 

and PA9, and connections are to an external I2C 

Analog Input ADC. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of IヲC 
IoﾐﾐeItioﾐ to the DiaHloヱヶ pヴoIessoヴ. It is ﾐot the 
Ioﾏplete IiヴIuit ﾐoヴ illustヴates Hest pヴaItiIe. 

 

 
 

Please refer to the separate document titled 

'DIABLO16-4DGL-Internal-Functions.pdf' for more 

information on how to use the I2C functions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 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 けiﾐ┗eヴsioﾐ of polaヴit┞げ ﾏeaﾐs if a Piﾐ is 
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. 

 

Note: EaIh Pulse Out ヴeケuest ﾐeeds at least a ヱﾏs 
lead tiﾏe due to the sIheduliﾐg of the e┗eﾐt ┘ith 
the iﾐteヴﾐal ヱﾏs tiﾏeヴ. 

 

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 

 

Wheヴe けpiﾐげ is the taヴget GPIO piﾐ IoﾏpatiHle ┘ith 
that paヴtiIulaヴ piﾐ fuﾐItioﾐ, aﾐd け┗alueげ is the 
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. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of a PulseOut 
IoﾐﾐeItioﾐ fヴoﾏ the DiaHloヱヶ pヴoIessoヴ. It is ﾐot 
the Ioﾏplete IiヴIuit ﾐoヴ illustヴates Hest pヴaItiIe. 

 

 
 

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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 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);    

   

Wheヴe けpiﾐげ is the GPIO compatible with the 

paヴtiIulaヴ piﾐ fuﾐItioﾐ, けﾏodeげ is the t┞pe of PWM 
to geﾐeヴate, aﾐd け┗alueげ is the paヴaﾏeteヴ ┘hiIh 
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. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of a PWM 
IoﾐﾐeItioﾐ fヴoﾏ the DiaHloヱヶ pヴoIessoヴ. It is ﾐot 
the Ioﾏplete IiヴIuit ﾐoヴ illustヴates Hest pヴaItiIe. 

 

 
 

Please refer to the separate document titled 

'DIABLO16-4DGL-Internal-Functions.pdf' for more 

information on how to use the PWM functions. 

 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 iﾐ seItioﾐ ヵ.Β けAlteヴﾐate 
Pin Functions – O┗eヴ┗ie┘げ 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); 

 

Wheヴe けpiﾐげ is the GPIO piﾐ IoﾏpatiHle ┘ith this 
paヴtiIulaヴ fuﾐItioﾐ, けﾏodeげ is the t┞pe of tヴigger 

used to count on such as Rising/Falling/Edge, and 

けOVFfuﾐItioﾐげ is the useヴ fuﾐItioﾐ to Iall ┘heﾐ the 
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. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of a PWM 
IoﾐﾐeItioﾐ fヴoﾏ the DiaHloヱヶ pヴoIessoヴ. It is ﾐot 
the Ioﾏplete IiヴIuit ﾐoヴ illustヴates Hest pヴaItiIe. 

 

 
 

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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 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 けQencoderxげ is substituted for Quencoder1 

oヴ QueﾐIodeヴヲ aIIoヴdiﾐgl┞, けPHApiﾐげ is the piﾐ 
IoﾐﾐeIted to the A Phase of the EﾐIodeヴ, けPHBpiﾐげ 
is the pin connected to the B Phase of the Encoder, 

aﾐd けﾏodeげ is ﾐot Iuヴヴeﾐtl┞ used so is to He set to 
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. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of a 
ケuadヴatuヴe iﾐput IoﾐﾐeItioﾐ to the DiaHloヱヶ 
pヴoIessoヴ. It is ﾐot the Ioﾏplete IiヴIuit ﾐoヴ 
illustヴates Hest pヴaItiIe. 

 

 
 

Please refer to the separate document titled 

'DIABLO16-4DGL-Internal-Functions.pdf' for more 

information on how to use the Quadrature Input 

functions. 

 

 

 

 

 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 

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. 

 

Note: The ┗aヴious aﾐalog ﾏodes Iaﾐ iﾐteヴfeヴe 
┘ith the opeヴatioﾐ of the touIh sIヴeeﾐ if theiヴ 
fuﾐItioﾐs aヴe Ialled too fヴeケueﾐtl┞. It is 
ヴeIoﾏﾏeﾐded to liﾏit the Ialls of the aﾐalog 
fuﾐItioﾐs to a ﾏa┝iﾏuﾏ of oﾐIe e┗eヴ┞ 
ﾏilliseIoﾐd. Please ヴefeヴ to the Iﾐteヴﾐal FuﾐItioﾐs 
doIuﾏeﾐtatioﾐ foヴ fuヴtheヴ iﾐfoヴﾏatioﾐ oﾐ this 
topiI. Not ヴele┗aﾐt if aﾐ e┝teヴﾐal touIh IC ふoヴ ﾐo 
touIhぶ is used. 

 

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);  

 

Wheヴe けﾏodeげ is the desiヴed ﾏode defiﾐed aHo┗e, 
either Standaヴd oヴ A┗eヴaged, aﾐd けpiﾐげ is the GPIO 
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); 

 

Wheヴe けヴateげ is the number of samples per second, 

けsaﾏplesげ is the ﾐuﾏHeヴ of saﾏples to IolleIt peヴ 
Ihaﾐﾐel, けヱHufげ  けヴHufげ aヴe the Huffeヴ addヴesses 
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foヴ the ヴ Ihaﾐﾐels, aﾐd けfuﾐIげ is the useヴ fuﾐItioﾐ 
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. 

 

Note: This e┝aﾏple is aﾐ illustヴatioﾐ of aﾐ aﾐalog 
iﾐput IoﾐﾐeItioﾐ to the DiaHloヱヶ pヴoIessoヴ. It is 
ﾐot the Ioﾏplete IiヴIuit ﾐoヴ illustヴates Hest 
pヴaItiIe. 

 

 
 

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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 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. 

 

 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 

fヴoﾏ the Useヴsげ PC iﾐto the S┞steﾏ Flash stoヴage 

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 

– itげs all Huilt iﾐ.  
 

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.  

 

 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.  

 

 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. 

 

Wheﾐ a useヴげs appliIatioﾐ is ┘ヴitteﾐ 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: 



4D SYSTEMS                                                                                DIABLO16 Processor 

 

 

 © 2013 4D SYSTEMS                       Page 21 of 32                   www.4dsystems.com.au 

 

D
IA

B
L
O
1
6
  

P
R
O
C
E
S
S
O
R
 

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.  

 

Note: The flash_EヴaseBaﾐkふぶ fuﾐItioﾐ should He 
used ┘ith Iautioﾐ as it ┘ill peヴﾏaﾐeﾐtl┞ eヴase aﾐ┞ 
appliIatioﾐs aﾐd/oヴ data stoヴed oﾐ that Haﾐk. 

 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 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. 

 

The DIABLOヱヶげs ンヲΑヶΒ ふンヲkHぶ of Useヴ ‘AM is used 
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: 

さヴDGL-Programmers-Reference-Maﾐual.pdfざ   
さDIABLO16-4DGL-Internal-FuﾐItioﾐs.pdfざ 

 

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. 

 

Note: The DIABLOヱヶ pヴoIessoヴ is shipped Hlaﾐk 
aﾐd it ﾏust He pヴogヴaﾏﾏed ┘ith Hoth the PﾏﾏC 
Ioﾐfiguヴatioﾐ aﾐd Displa┞ Dヴi┗eヴ files.  
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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 

‘ANDOM_LO ンヲ ヰ┝ヲヰ ヴaﾐdoﾏ ﾐuﾏHeヴ geﾐeヴatoヴ LO ┘oヴd 

‘ANDOM_HI ンン ヰ┝ヲヱ ヴaﾐdoﾏ ﾐuﾏHeヴ geﾐeヴatoヴ HI ┘oヴd 

SYSTEM_TIME‘_LO ンヴ ヰ┝ヲヲ ヱﾏseI ンヲ Hit fヴee ヴuﾐﾐiﾐg tiﾏeヴ LO ┘oヴd 

SYSTEM_TIME‘_HI ンヵ ヰ┝ヲン ヱﾏseI ンヲ Hit fヴee ヴuﾐﾐiﾐg tiﾏeヴ HI ┘oヴd 

TIME‘ヰ ンヶ ヰ┝ヲヴ ヱﾏseI useヴ tiﾏeヴ ヰ  
TIME‘ヱ ンΑ ヰ┝ヲヵ ヱﾏseI useヴ tiﾏeヴ ヱ 

TIME‘ヲ ンΒ ヰ┝ヲヶ ヱﾏseI useヴ tiﾏeヴ ヲ 

TIME‘ン ンΓ ヰ┝ヲΑ ヱﾏseI useヴ tiﾏeヴ ン 

TIME‘ヴ ヴヰ ヰ┝ヲΒ ヱﾏseI useヴ tiﾏeヴ ヴ 

TIME‘ヵ ヴヱ ヰ┝ヲΓ ヱﾏseI useヴ tiﾏeヴ ヵ 

TIME‘ヶ ヴヲ ヰ┝ヲA ヱﾏseI useヴ tiﾏeヴ ヶ 

TIME‘Α ヴン ヰ┝ヲB ヱﾏseI useヴ tiﾏeヴ Α 

SYS_X_MAX ヴヴ ヰ┝ヲC displa┞ haヴd┘aヴe X ヴes-ヱ 

SYS_Y_MAX ヴヵ ヰ┝ヲD displa┞ haヴd┘aヴe Y ヴes-ヱ 

GFX_XMAX ヴヶ ヰ┝ヲE 
Iuヴヴeﾐt displa┞ ┘idth-ヱ deteヴﾏiﾐed H┞ poヴtヴait / laﾐdsIape 
s┘appiﾐg 

GFX_YMAX ヴΑ ヰ┝ヲF 
Iuヴヴeﾐt displa┞ height-ヱ deteヴﾏiﾐed H┞ poヴtヴait / laﾐdsIape 
s┘appiﾐg 

GFX_LEFT ヴΒ ヰ┝ンヰ ┗iヴtual left poiﾐt foヴ ﾏost ヴeIeﾐt oHjeIt 

GFX_TOP ヴΓ ヰ┝ンヱ ┗iヴtual top poiﾐt foヴ ﾏost ヴeIeﾐt oHjeIt 

GFX_‘IGHT ヵヰ ヰ┝ンヲ ┗iヴtual ヴight poiﾐt foヴ ﾏost ヴeIeﾐt oHjeIt 

GFX_BOTTOM ヵヱ ヰ┝ンン ┗iヴtual Hottoﾏ poiﾐt foヴ ﾏost ヴeIeﾐt oHjeIt 

GFX_Xヱ ヵヲ ヰ┝ンヴ Ilipped left poiﾐt foヴ Iuヴヴeﾐt oHjeIt 

GFX_Yヱ ヵン ヰ┝ンヵ Ilipped top poiﾐt foヴ Iuヴヴeﾐt oHjeIt 

GFX_Xヲ ヵヴ ヰ┝ンヶ Ilipped ヴight poiﾐt foヴ Iuヴヴeﾐt oHjeIt 

GFX_Yヲ ヵヵ ヰ┝ンΑ Ilipped Hottoﾏ poiﾐt foヴ Iuヴヴeﾐt oHjeIt 

GFX_X_O‘G ヵヶ ヰ┝ンΒ Iuヴヴeﾐt X oヴigiﾐ 

GFX_Y_O‘G ヵΑ ヰ┝ンΓ Iuヴヴeﾐt Y oヴigiﾐ 

GFX_THUMB_PE‘CENT               Αヵ ヰ┝ヴB size of slideヴ thuﾏH as peヴIeﾐtage 

GFX_THUMB_BO‘DE‘_DA‘K           Αヶ ヰ┝ヴC daヴkeヴ shado┘ of thuﾏH 

GFX_THUMB_BO‘DE‘_LIGHT          ΑΑ ヰ┝ヴD lighteヴ shado┘ of thuﾏH 

TOUCH_XMINCAL           ΑΒ ヰ┝ヴE touIh IaliHヴatioﾐ ┗alue 

TOUCH_YMINCAL                ΑΓ ヰ┝ヴF touIh IaliHヴatioﾐ ┗alue 

TOUCH_XMAXCAL                 Βヰ ヰ┝ヵヰ touIh IaliHヴatioﾐ ┗alue 

TOUCH_YMAXCAL                  Βヱ ヰ┝ヵヱ touIh IaliHヴatioﾐ ┗alue 

IMG_WIDTH           Βヲ ヰ┝ヵヲ ┘idth of Iuヴヴeﾐtl┞ loaded iﾏage 

IMG_HEIGHT      Βン ヰ┝ヵン height of Iuヴヴeﾐtl┞ loaded iﾏage 

IMG_F‘AME_DELAY       Βヴ ヰ┝ヵヴ if iﾏage, else iﾐteヴ fヴaﾏe dela┞ foヴ ﾏo┗ie 

IMG_FLAGS       Βヵ ヰ┝ヵヵ Hit ヴ deteヴﾏiﾐes Iolouヴ ﾏode, otheヴ Hits ヴeseヴ┗ed 

IMG_F‘AME_COUNT     Βヶ ヰ┝ヵヶ Iouﾐt of fヴaﾏes iﾐ a ﾏo┗ie 

IMG_PIXEL_COUNT_LO         ΒΑ ヰ┝ヵΑ Iouﾐt of pi┝els iﾐ the Iuヴヴeﾐt fヴaﾏe 

IMG_PIXEL_COUNT_HI         ΒΒ ヰ┝ヵΒ Iouﾐt of pi┝els iﾐ the Iuヴヴeﾐt fヴaﾏe 

IMG_CU‘‘ENT_F‘AME         ΒΓ ヰ┝ヵΓ last fヴaﾏe sho┘ﾐ 

MEDIA_ADD‘ESS_LO       Γヰ ヰ┝ヵA ﾏiIヴo-SD H┞te addヴess LO 

MEDIA_ADD‘ESS_HI       Γヱ ヰ┝ヵB ﾏiIヴo-SD H┞te addヴess HI 
MEDIA_SECTO‘_LO  Γヲ ヰ┝ヵC ﾏiIヴo-SD seItoヴ addヴess LO 

NOTE: These ヴegisteヴs aヴe aIIessiHle ┘ith peekW aﾐd pokeW  fuﾐItioﾐs. 



4D SYSTEMS                                                                                DIABLO16 Processor 

 

 

 © 2013 4D SYSTEMS                       Page 24 of 32                   www.4dsystems.com.au 

 

D
IA

B
L
O
1
6
  

P
R
O
C
E
S
S
O
R
 

DIABLO16 System Registers and Flags ふIoﾐtiﾐued…ぶ 

LABEL 
ADDRESS 

USAGE 
DEC HEX 

MEDIA_SECTO‘_HI  Γン ヰ┝ヵD ﾏiIヴo-SD seItoヴ addヴess HI 
MEDIA_SECTO‘_COUNT Γヴ ヰ┝ヵE ﾏiIヴo-SD ﾐuﾏHeヴ of H┞tes ヴeﾏaiﾐiﾐg iﾐ seItoヴ 

TEXT_XPOS     Γヵ ヰ┝ヵF te┝t Iuヴヴeﾐt ┝ pi┝el positioﾐ 

TEXT_YPOS   Γヶ ヰ┝ヶヰ te┝t Iuヴヴeﾐt ┞ pi┝el positioﾐ 

TEXT_MA‘GIN         ΓΑ ヰ┝ヶヱ te┝t left pi┝el pos foヴ Iaヴヴiage ヴetuヴﾐ 

TXT_FONT_ID              ΓΒ ヰ┝ヶヲ foﾐt t┞pe, ヰ = s┞steﾏ foﾐt, else poiﾐteヴ to useヴ foﾐt 

TXT_FONT_MAX                ΓΓ ヰ┝ヶン ﾏa┝ ﾐuﾏHeヴ of Ihaヴs iﾐ foﾐt 

TXT_FONT_OFFSET   ヱヰヰ ヰ┝ヶヴ staヴtiﾐg offset ふﾐoヴﾏall┞ ヰ┝ヲヰぶ 
TXT_FONT_WIDTH   ヱヰヱ ヰ┝ヶヵ Iuヴヴeﾐt foﾐt ┘idth 

TXT_FONT_HEIGHT  ヱヰヲ ヰ┝ヶヶ Cuヴヴeﾐt foﾐt height 

GFX_TOUCH_‘EGION_Xヱ  ヱヰン ヰ┝ヶΑ touIh Iaptuヴe ヴegioﾐ 

GFX_TOUCH_‘EGION_Y ヱヰヴ ヰ┝ヶΒ  

GFX_TOUCH_‘EGION_Xヲ   ヱヰヵ ヰ┝ヶΓ  

GFX_TOUCH_‘EGION_Yヲ  ヱヰヶ ヰ┝ヶA  

GFX_CLIP_LEFT_VAL   ヱヰΑ ヰ┝ヶB left Ilippiﾐg poiﾐt ふset ┘ith gf┝_ClipWiﾐdo┘ふ...ぶ 
GFX_CLIP_TOP_VAL ヱヰΒ ヰ┝ヶC top Ilippiﾐg poiﾐt ふset ┘ith gf┝_ClipWiﾐdo┘ふ...ぶ 
GFX_CLIP_‘IGHT_VAL   ヱヰΓ ヰ┝ヶD ヴight Ilippiﾐg poiﾐt ふset ┘ith gf┝_ClipWiﾐdo┘ふ...ぶ 
GFX_CLIP_BOTTOM_VAL   ヱヱヰ ヰ┝ヶE Hottoﾏ Ilippiﾐg poiﾐt ふset ┘ith gf┝_ClipWiﾐdo┘ふ...ぶ 
GFX_CLIP_LEFT   ヱヱヱ ヰ┝ヶF Iuヴヴeﾐt Ilip ┗alue ふヴeads full size if Ilippiﾐg tuヴﾐed offぶ 
GFX_CLIP_TOP    ヱヱヲ ヰ┝Αヰ Iuヴヴeﾐt Ilip ┗alue ふヴeads full size if Ilippiﾐg tuヴﾐed offぶ 
GFX_CLIP_‘IGHT    ヱヱン ヰ┝Αヱ Iuヴヴeﾐt Ilip ┗alue ふヴeads full size if Ilippiﾐg tuヴﾐed offぶ 
GFX_CLIP_BOTTOM ヱヱヴ ヰ┝Αヲ Iuヴヴeﾐt Ilip ┗alue ふヴeads full size if Ilippiﾐg tuヴﾐed offぶ 
G‘AM_PIXEL_COUNT_LO ヱヱヵ ヰ┝Αン LO ┘oヴd of Iouﾐt of pi┝els iﾐ the set G‘AM aヴea 

G‘AM_PIXEL_COUNT_HI ヱヱヶ ヰ┝Αヴ HI ┘oヴd of Iouﾐt of pi┝els iﾐ the set G‘AM aヴea 

TOUCH_‘AW_X ヱヱΑ 0x75 ヱヲ Hit ヴa┘ AヲD X ┗alue fヴoﾏ touIh sIヴeeﾐ 

TOUCH_‘AW_Y ヱヱΒ 0x76 ヱヲ Hit ヴa┘ AヲD Y ┗alue fヴoﾏ touIh sIヴeeﾐ 

GFX_LAST_CHA‘_WIDTH ヱヱΓ 0x77 IalIulated Ihaヴ ┘idth fヴoﾏ last Iall to IhaヴWidth fuﾐItioﾐ 

GFX_LAST_CHA‘_HEIGHT ヱヲヰ 0x78 IalIulated height fヴoﾏ last Iall to IhaヴHeight fuﾐItioﾐ 

GFX_LAST_ST‘_WIDTH ヱヲヱ 0x79 IalIulated ┘idth fヴoﾏ last Iall to stヴWidth fuﾐItioﾐ 

GFX_LAST_ST‘_HEIGHT ヱヲヲ 0x7A IalIulated height fヴoﾏ last Iall to stヴHeight fuﾐItioﾐ 

PIN_COUNTE‘_PAヴ ヱヲン 0x7B piﾐ Iouﾐteヴ foヴ PAヴ 

PIN_COUNTE‘_PAヵ ヱヲヴ 0x7C piﾐ Iouﾐteヴ foヴ PAヵ 

PIN_COUNTE‘_PAヶ ヱヲヵ 0x7D piﾐ Iouﾐteヴ foヴ PAヶ 

PIN_COUNTE‘_PAΑ ヱヲヶ 0x7E piﾐ Iouﾐteヴ foヴ PAΑ 

PIN_COUNTE‘_PAΒ ヱヲΑ 0x7F piﾐ Iouﾐteヴ foヴ PAΒ 

PIN_COUNTE‘_PAΓ ヱヲΒ 0x80 piﾐ Iouﾐteヴ foヴ PAΓ 

PIN_EVENT_PAヴ ヱヲΓ 0x81 piﾐ Iouﾐteヴ ヴollo┗eヴ e┗eﾐt foヴ PAヴ 

PIN_EVENT_PAヵ ヱンヰ 0x82 piﾐ Iouﾐteヴ ヴollo┗eヴ e┗eﾐt foヴ PAヵ 

PIN_EVENT_PAヶ ヱンヱ 0x83 piﾐ Iouﾐteヴ ヴollo┗eヴ e┗eﾐt foヴ PAヶ 

PIN_EVENT_PAΑ ヱンヲ 0x84 piﾐ Iouﾐteヴ ヴollo┗eヴ e┗eﾐt foヴ PAΑ 

PIN_EVENT_PAΒ ヱンン 0x85 piﾐ Iouﾐteヴ ヴollo┗eヴ e┗eﾐt foヴ PAΒ 

PIN_EVENT_PAΓ ヱンヴ 0x86 piﾐ Iouﾐteヴ ヴollo┗eヴ e┗eﾐt foヴ PAΓ 

QENヱ_COUNTE‘_LO ヱンヵ 0x87 ケuadヴatuヴe eﾐIodeヴ #ヱ Iouﾐteヴ LO 

QENヱ_COUNTE‘_HI ヱンヶ 0x88 ケuadヴatuヴe eﾐIodeヴ #ヱ Iouﾐteヴ HI 
QENヱ_DELTA ヱンΑ 0x89 ケuadヴatuヴe eﾐIodeヴ #ヱ delta Iouﾐt 

QENヲ_COUNTE‘_LO ヱンΒ 0x8A ケuadヴatuヴe eﾐIodeヴ #ヲ Iouﾐteヴ LO 

QENヲ_COUNTE‘_HI ヱンΓ 0x8B ケuadヴatuヴe eﾐIodeヴ #ヲ Iouﾐteヴ HI 
QENヲ_DELTA ヱヴヰ 0x8C ケuadヴatuヴe eﾐIodeヴ #ヲ delta Iouﾐt 

FALSE_‘EASON ヱヴヱ 0x8D e┝plaﾐatioﾐ 'false' ヴesults, Iuヴヴeﾐtl┞ oﾐl┞ foヴ flash_ fuﾐItioﾐs 

NOTE: These ヴegisteヴs aヴe aIIessiHle ┘ith peekW aﾐd pokeW  fuﾐItioﾐs. 
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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 2GB 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. 

 

Note: A SPI CoﾏpatiHle SDHC/SD/ﾏiIヴo-SD Iaヴd 
MUST He used. DiaHloヱヶ aloﾐg ┘ith otheヴ ヴD 
S┞steﾏs PヴoIessoヴs ヴeケuiヴe SPI ﾏode to 
IoﾏﾏuﾐiIate ┘ith the SD Iaヴd. If a ﾐoﾐ-SPI 
IoﾏpatiHle SD Iaヴd is used theﾐ the pヴoIessoヴ ┘ill 
siﾏpl┞ ﾐot He aHle to ﾏouﾐt the Iaヴd.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. Hardware Tools 
 

The following hardware tools are required for full 

control of the DIABLO16 Processor. 

 

 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 
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 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 – 7.0” Iﾐtelligeﾐt DIABLO16 Display 

 

 
DIABLO16 OGM 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 

doesﾐげt ヴeケuiヴe aﾐ┞ ヴDGL Iodiﾐg at all, 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/
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 Workshop 4 – 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. 

 

 
 

 Workshop 4 – 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. 

 

 
 

 

 

 

 Workshop 4 – ViSi Genie Environment 

 

ViSi Genie is a breakthrough in the way 4D 

S┞steﾏsげ gヴaphiI displa┞ ﾏodules aヴe 
programmed. It is an environment like no other, a 

code-less programming environment that provides 

the user with a rapid visual experience, enabling a 

siﾏple GUI appliIatioﾐ to He け┘ヴitteﾐげ fヴoﾏ sIヴatIh 
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. 
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13. Reference Design 
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14. Package Details  
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15. PCB Land Pattern   
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16. Specifications and Ratings 
 

 

AB“OLUTE MAXIMUM RATING“ 

Opeヴatiﾐg aﾏHieﾐt teﾏpeヴatuヴe ...................................................................................................   -ヴヰ°C to +Βヵ°C 

Stoヴage teﾏpeヴatuヴe ........................................................................................................................  -ヶヵ°C +ヱヵヰ°C 

Voltage oﾐ VCC ┘ith ヴespeIt to GND ................................................................................................. -ヰ.ンV to ヴ.ヰV 

Ma┝iﾏuﾏ Iuヴヴeﾐt out of GND piﾐ .............................................................................................................. ンヲヰﾏA 

Ma┝iﾏuﾏ Iuヴヴeﾐt iﾐto VCC piﾐ ................................................................................................................... ンヲヰﾏA 

Ma┝iﾏuﾏ Iuヴヴeﾐt suﾐk/souヴIed H┞ aﾐ┞ piﾐ .............................................................................................. ヱヰ.ヰﾏA 

Ma┝iﾏuﾏ Iuヴヴeﾐt suﾐk/souヴIed H┞ all poヴts ........................................................................................... ヲヰヰ.ヰﾏA 

Total po┘eヴ dissipatioﾐ ................................................................................................................ ヱ.ヰW + I/O Load 

NOTE: Stヴesses aHo┗e those listed heヴe ﾏa┞ Iause peヴﾏaﾐeﾐt daﾏage to the de┗iIe. This is a stヴess ヴatiﾐg oﾐl┞ 
aﾐd fuﾐItioﾐal opeヴatioﾐ of the de┗iIe at those oヴ aﾐ┞ otheヴ Ioﾐditioﾐs aHo┗e those iﾐdiIated iﾐ the 
ヴeIoﾏﾏeﾐded opeヴatioﾐ listiﾐgs of this speIifiIatioﾐ is ﾐot iﾏplied. E┝posuヴe to ﾏa┝iﾏuﾏ ヴatiﾐg Ioﾐditioﾐs 
foヴ e┝teﾐded peヴiods ﾏa┞ affeIt de┗iIe ヴeliaHilit┞. 

 

RECOMMENDED OPERATING CONDITION“ 

Paraﾏeter Coﾐditioﾐs Miﾐ T┞p Ma┝ Uﾐits 

Suppl┞ Voltage ふVCCぶ  ン.ヰ ン.ン ン.ヶ V 

Opeヴatiﾐg Teﾏpeヴatuヴe  -ヴヰ -- +Βヰ °C 

E┝teヴﾐal Cヴ┞stal ふXtalぶ  -- ヱヲ.ヰヰ -- Mhz 

Iﾐput Lo┘ Voltage ふVILぶ VCC = ン.ンV, all piﾐs VGND -- ヰ.ヲVCC V 

Iﾐput High Voltage ふVIHぶ VCC = ン.ンV, ﾐoﾐ ヵV toleヴaﾐt piﾐs ヰ.ΒVCC -- VCC V 

Iﾐput High Voltage ふVIHぶ All GPIO piﾐs, ‘Xヰ aﾐd TXヰ piﾐs ヰ.ΒVCC -- ヵ.ヵ V 

 

GLOBAL CHARACTERI“TIC“ BA“ED ON OPERATING CONDITION“ 

Paraﾏeter Coﾐditioﾐs Miﾐ T┞p Ma┝ Uﾐits 

Suppl┞ Cuヴヴeﾐt ふICCぶ VCC = ン.ンV -- Αヰ -- ﾏA 

Iﾐteヴﾐal Opeヴatiﾐg FヴeケueﾐI┞ Xtal = ヱヲ.ヰヰMhz -- Αヰ.ヰヰ -- Mhz 

Output Lo┘ Voltage ふVOLぶ VCC = ン.ンV, IOL <= ヱヰﾏA -- -- ヰ.ヴ V 

Output High Voltage ふVOHぶ VCC = ン.ンV, IOL >= -ヱヰ.ヰﾏA ヲ.ヴ -- -- V 

A/D Coﾐ┗eヴteヴ ‘esolutioﾐ PAヰ-PAン, X‘, YU piﾐs -- -- ヱヲ Hits 

CapaIiti┗e Loadiﾐg CLKヱ, CLKヲ piﾐs -- -- ヱヵ pF 

CapaIiti┗e Loadiﾐg All otheヴ piﾐs -- -- ヵヰ pF 

Flash Meﾏoヴ┞ EﾐduヴaﾐIe Pヴogヴaﾏﾏiﾐg -- ヱヰヰヰヰ -- E/W 

 

ORDERING INFORMATION 

Order Code: DIABLOヱヶ 

PaIkage: TQFP-ヶヴ, ヱヰﾏﾏ ┝ ヱヰﾏﾏ 

PaIkagiﾐg: Tヴa┞s of ヱヶヰ pieIes 
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17. Legal Notice 
 

Proprietary Information 

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of 

patents pending or granted, and must not be copied or disclosed without prior written permission.  

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does 

not accept liability for any error or omission. The development of 4D Systems products and services is 

continuous and published information may not be up to date. It is important to check the current position with 

4D Systems. 4D Systems reserves the right to modify, update or makes changes to Specifications or written 

material without prior notice at any time. 

All trademarks belong to their respective owners and are recognised and acknowledged. 

 

Disclaimer of Warranties & Limitation of Liability 

4D Systems makes no warranty, either expressed or implied with respect to any product, and specifically 

disclaims all other warranties, including, without limitation, warranties for merchantability, non-infringement 

and fitness for any particular purpose. 

Information contained in this publication regarding device applications and the like is provided only for your 

convenience and may be superseded by updates. It is your responsibility to ensure that your application meets 

with your specifications. 

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, 

consequential, punitive or exemplary damages (including without limitation lost profits, lost savings, or loss of 

business opportunity) arising out of or relating to any product or service provided or to be provided by 4D 

Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such 

damages. 

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line 

control equipment in hazardous environments requiring fail – safe performance, such as in the operation of 

nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life support machines 

or weapons systems in which the failure of the product could lead directly to death, personal injury or severe 

ph┞siIal oヴ eﾐ┗iヴoﾐﾏeﾐtal daﾏage ふけHigh ‘isk AIti┗itiesげぶ.     ヴD S┞steﾏs aﾐd its supplieヴs speIifiIall┞ disIlaiﾏ 
any expressed or implied warranty of fitness for High Risk Activities. 

Use of ヴD S┞steﾏsげ pヴoduIts aﾐd de┗iIes iﾐ 'High ‘isk AIti┗ities' aﾐd iﾐ aﾐ┞ otheヴ appliIatioﾐ is eﾐtiヴel┞ at the 

Hu┞eヴげs ヴisk, aﾐd the Hu┞eヴ agヴees to defeﾐd, iﾐdeﾏﾐif┞ aﾐd hold haヴﾏless ヴD S┞steﾏs fヴoﾏ aﾐ┞ aﾐd all 
damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, 

under any 4D Systems intellectual property rights. 

 

 

 

18. Contact Information 
 

Foヴ TeIhﾐiIal Suppoヴt: suppoヴt@ヴds┞steﾏs.Ioﾏ.au 

Foヴ Sales Suppoヴt: sales@ヴds┞steﾏs.Ioﾏ.au 

WeHsite: ┘┘┘.ヴds┞steﾏs.Ioﾏ.au 
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