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The µLCD-32PTU is a compact and cost effective 
Intelligent Display Module packed with plenty of 
features, ready to become the GUI for your target 
application. It is the perfect choice for many applications 
that require a front end smart graphics interface. 
 
 
Embedded at the heart of the design is the PICASO 
processor, which is driven by a highly optimised virtual 
core engine called EVE (Extensible Virtual Engine). An 
extensive range of hardware and software peripherals 
have been integrated into the design, to give the user 
freedom to adapt the module to suit almost any 
application.  
 
 
The display module is an elegant combination of a 3.2έ 
(240x320) LCD Screen, audio amplifier and speaker, 
micro-SD card connector, Lithium Ion and Polymer 
battery support, along with a group of general purpose 
input/output pins (GPIO's), including I

2
C and serial 

communications.  
 
 
This display module serves as a perfect solution to be 
deployed at the forefront of any product design, 
requiring a brilliance of colour, animation or images on 
any application. This PICASO driven Intelligent Display 
Module is a perfect example of where art meets 
technology. 
 

The µLCD-32PTU has a 3.2ΩΩ TFT LCD display at the 
forefront of the design that showcases the power and 
capabilities of the PICASO processor. Combining a 
resolution of 240x320 pixels with 65K True to Life 
colours, this module is perfect for animations, slideshows 
and other multimedia presentations.  

 
 

Audio support provided on the display module is 
supplied by the PICASO processor, an on-board audio 
amplifier and 8Ҡ speaker. A simple instruction enables 
the user to play audio files while continuing the 
execution of the users code, such as display updates, 
touch recognition, communications and much more. 

 
 

The micro-SD card slot provides the user with 
expandable memory space suitable for multimedia file 
retrieval, including images, animations and movie clips, 
as well as data logging applications. 

 
 

The module can be programmed in its native 4DGL 
language (similar to C), using the Workshop4 IDE 
software tool suite, or it can be configured as a serial 
slave device to use with your favourite host controller. 
The freedom is at your fingertips with this 3.2" intelligent 
microLCD module. 
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1. Description 
 
¢ƘŜ ˃[/5-32PTU module demonstrates class and 
finesse in the microLCD range, featuring a оΦнέ 
240x320 screen resolution that is the ideal size for 
displaying detailed graphics for many interactive 
touch applications. 
 
Driving the display and peripherals is the PICASO 
processor, a very capable and powerful chip which 
enables stand-alone functionality, programmed 
using the 4D Systems Workshop 4 IDE Software. 
The Workshop IDE enables graphic solutions to be 
constructed rapidly and with ease due to its design 
being solely ŦƻǊ п5Ωǎ ƎǊŀǇƘƛŎǎ ǇǊƻŎŜǎǎƻǊǎΦ 
 
The module has an array of features including 
PWM for Sound, Touch Detection, micro-SD 
memory storage, Lithium battery support, general 
purpose I/O, serial communications, an I2C 
interface and multiple millisecond resolution 
timers, amongst many more features. 
 

 
 
 
 
 
 
 

2. Features 
 
Å [ƻǿ-Ŏƻǎǘ оΦнϦ [/5-¢C¢ ŘƛǎǇƭŀȅ ƎǊŀǇƘƛŎǎ ǳǎŜǊ 
ƛƴǘŜǊŦŀŎŜ ǎƻƭǳǘƛƻƴΦ 

Å нпл Ȅ онл ±D! ǊŜǎƻƭǳǘƛƻƴΣ wD. срY ǘǊǳŜ ǘƻ ƭƛŦŜ 
ŎƻƭƻǳǊǎΣ ¢C¢ ǎŎǊŜŜƴ ǿƛǘƘ LƴǘŜƎǊŀǘŜŘ п-²ƛǊŜ 
wŜǎƛǎǘƛǾŜ ¢ƻǳŎƘ tŀƴŜƭΦ 

Å 9ŀǎȅ р Ǉƛƴ ƛƴǘŜǊŦŀŎŜ ǘƻ ŀƴȅ Ƙƻǎǘ ŘŜǾƛŎŜΥ 
     ±//Σ ¢·Σ w·Σ Db5Σ w9{9¢ 

Å tƻǿŜǊŜŘ ōȅ ǘƘŜ п5-[ŀōǎ tL/!{h ǇǊƻŎŜǎǎƻǊ όŀƭǎƻ 
ŀǾŀƛƭŀōƭŜ ŀǎ ǎŜǇŀǊŀǘŜ h9a L/ύ 

Å мпY. ƻŦ ŦƭŀǎƘ ƳŜƳƻǊȅ ŦƻǊ ǳǎŜǊ ŎƻŘŜ ǎǘƻǊŀƎŜ ŀƴŘ 
мпY. ƻŦ {w!a ŦƻǊ ǳǎŜǊ ǾŀǊƛŀōƭŜǎΣ ƻǊ мпY. 
ǎƘŀǊŜŘ ǳǎŜǊ ŎƻŘŜ ŀƴŘ ǇǊƻƎǊŀƳ ǾŀǊƛŀōƭŜǎΦ 

Å н Ȅ !ǎȅƴŎƘǊƻƴƻǳǎ ƘŀǊŘǿŀǊŜ ǎŜǊƛŀƭ ǇƻǊǘǎ ό/haлΣ 
/haмύΣ ¢¢[ ƛƴǘŜǊŦŀŎŜΣ ǿƛǘƘ олл ǘƻ сллY ōŀǳŘΦ 

Å м Ȅ L
2
/ ƛƴǘŜǊŦŀŎŜ όaŀǎǘŜǊύΦ 

Å у Ȅ мс ōƛǘ ǘƛƳŜǊǎ ǿƛǘƘ м ƳƛƭƭƛǎŜŎƻƴŘ ǊŜǎƻƭǳǘƛƻƴΦ 

Å мо Ȅ DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lκh ǇƛƴǎΦ {ǳǇǇƻǊǘǎ Ŧŀǎǘ у-
ōƛǘ ǇŀǊŀƭƭŜƭ Řŀǘŀ ǘǊŀƴǎŦŜǊ ǘƘǊƻǳƎƘ ¦ǇǇŜǊ у ōƛǘǎΦ  

Å hƴ-ōƻŀǊŘ ƳƛŎǊƻ-{5 ƳŜƳƻǊȅ ŎŀǊŘ ŀŘŀǇǘƻǊ ŦƻǊ 
ƳǳƭǘƛƳŜŘƛŀ ǎǘƻǊŀƎŜ ŀƴŘ Řŀǘŀ ƭƻƎƎƛƴƎ ǇǳǊǇƻǎŜǎΦ 
I/ ƳŜƳƻǊȅ ŎŀǊŘ ǎǳǇǇƻǊǘ ƛǎ ŀƭǎƻ ŀǾŀƛƭŀōƭŜ ŦƻǊ 
ŎŀǊŘǎ ƭŀǊƎŜǊ ǘƘŀƴ пD.Φ 

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

Å [ƛǘƘƛǳƳ ōŀǘǘŜǊȅ ǎǳǇǇƻǊǘΣ ǿƛǘƘ ōǳƛƭǘ ƛƴ ōŀǘǘŜǊȅ 
ŎƘŀǊƎŜǊ ŀƴŘ ŀǳǘƻƳŀǘƛŎ ŎƘŀƴƎŜ-ƻǾŜǊΦ 

Å 5ŜŘƛŎŀǘŜŘ t²a !ǳŘƛƻ Ǉƛƴ ŘǊƛǾŜƴ ōȅ ²!± ŦƛƭŜǎ 
ŦǊƻƳ ƳƛŎǊƻ-{5 ŎŀǊŘΦ 

Å hƴ-ōƻŀǊŘ ŀǳŘƛƻ ŀƳǇƭƛŦƛŜǊ ǿƛǘƘ ŀ ǘƛƴȅ уʍ ǎǇŜŀƪŜǊ 
ŦƻǊ ǎƻǳƴŘ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ²!± ŦƛƭŜ ǇƭŀȅōŀŎƪΦ 

Å .ǳƛƭǘ ƛƴ ŜȄǘŜƴǎƛǾŜ п5D[ ƎǊŀǇƘƛŎǎ ŀƴŘ ǎȅǎǘŜƳ 
ƭƛōǊŀǊȅ ŦǳƴŎǘƛƻƴǎΦ  

Å 5ƛǎǇƭŀȅ Ŧǳƭƭ ŎƻƭƻǳǊ ƛƳŀƎŜǎΣ ŀƴƛƳŀǘƛƻƴǎΣ ƛŎƻƴǎ ŀƴŘ 
ǾƛŘŜƻ ŎƭƛǇǎΦ 

Å {ǳǇǇƻǊǘǎ ŀƭƭ ŀǾŀƛƭŀōƭŜ ²ƛƴŘƻǿǎ ŦƻƴǘǎΦ 

Å ! ол Ǉƛƴ ƘŜŀŘŜǊ ŦƻǊ Lκh ŜȄǇŀƴǎƛƻƴ ŀƴŘ ŦǳǘǳǊŜ 
ǇƭǳƎ-ƛƴ ŘŀǳƎƘǘŜǊ ōƻŀǊŘǎΦ 

Å пΦл± ǘƻ рΦр± ǊŀƴƎŜ ƻǇŜǊŀǘƛƻƴ όǎƛƴƎƭŜ ǎǳǇǇƭȅύΦ 

Å aƻŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎΥ рсΦон Ȅ тфΦсф Ȅ мрΦфƳƳ 
όƛƴŎƭǳŘƛƴƎ ŎƻǊƴŜǊ ǇƭŀǘŜǎύΦ ²ŜƛƎƘƛƴƎ Ϥ рлƎΦ 

Å 5ƛǎǇƭŀȅ ±ƛŜǿƛƴƎ !ǊŜŀΥ пуΦсл Ȅ спΦулƳƳ 

Å п Ȅ ŎƻǊƴŜǊ ǇƭŀǘŜǎ ǿƛǘƘ нΦтƳƳ ƘƻƭŜǎ ŦƻǊ 
ƳŜŎƘŀƴƛŎŀƭ ƳƻǳƴǘƛƴƎΦ 

Å wƻI{ /ƻƳǇƭƛŀƴǘΦ 
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3. Pin Configuration and Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

H2 Pin Outs (Programming Header) 

Pin Symbol I/O Description 
1 N/C - Not connected 

2 RES I Master Reset signal. Internally pulled up to 3.3V via a 10K resistor. An active Low 
pulse greater than 2 micro-seconds will reset the module. If the module needs to 
be reset externally, only use open collector type circuits. This pin is not driven 
low by any internal conditions. The host should control this pin via one of its port 
pins using an open collector/drain arrangement. 

3 N/C - Not connected 

4 GND P Supply Ground 

5 N/C - Not connected 

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

7 N/C - Not connected 

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

9 N/C - Not connected 

10 +5V P Main Voltage Supply +ve input pin. Reverse polarity protected. Range is 4.0V to 
5.5V, nominal 5.0V. 

 
I = Input, O = Output, P = Power  
 

P1 ς Lithium Battery Header 

 

H1 ς I/O Expansion Header 

 

H2 ς Programming Header 

 

   H1                     H2                         P1
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I = Input, O = Output, P = Power 
 

 
Please refer to section 6.4 prior to using the Lithium Battery Header 
 
I = Input, O = Output, P = Power 
 
 
 
 
 

P1 Pin Outs (Lithium Battery Header) 

Pin Symbol I/O Description 
1 + P Lithium Ion or Polymer 3.7V Battery +ve Terminal                 

2 + P Lithium Ion or Polymer 3.7V Battery +ve Terminal 

3 N/C - Not connected 

4 N/C - Not connected 

5 - P Lithium Ion or Polymer 3.7V Battery -ve Terminal 

6 - P Lithium Ion or Polymer 3.7V Battery -ve Terminal 

H1 Pin Outs (I/O Expansion Header) 

 Pin Symbol I/O Description 
1 IO1 I/O General Purpose Input Output 1 Pin  

2 SPK- O Speaker Output ςve, for external Speaker 

3 IO2 I/O General Purpose Input Output 2 Pin 

4 SPK+ O Speaker Output +ve, for external Speaker 

5 IO3 I/O General Purpose Input Output 3 Pin 

6 SCL O I
2
C Clock Output 

7 IO4 I/O General Purpose Input Output 4 Pin 

8 SDA I/O I
2
C Bidirectional Data 

9 IO5 I/O General Purpose Input Output 5 Pin 

10 N/C - Not connected 

11 GND P Supply Ground 

12 N/C - Not connected 

13 GND P Supply Ground 

14 +5V P Supply Input +ve, 4.0V to 5.5V, 5.0V Nominal 

15 BUS7 I/O IO Bus (BUS0..7) bit 7 

16 AUDIO I/O Audio Input or Output, TTL Line level 

17 BUS6 I/O IO Bus (BUS0..7) bit 6 

18 AUDENB I Audio Amplified Enable, Active High (5V) 

19 BUS5 I/O IO Bus (BUS0..7) bit 5 

20 RES I Master Reset, Active Low (GND) (Refer H2 Pinout) 

21 BUS4 I/O IO Bus (BUS0..7) bit 4 

22 3.3V OUT P 3.3V Output, 20mA Max supply 

23 BUS3 I/O IO Bus (BUS0..7) bit 3 

24 RX0 I Asynchronous serial port 0 receive pin. COM0 (same as the RX pin on the H2 
Programming Header) 

25 BUS2 I/O IO Bus (BUS0..7) bit 2 

26 TX0 O Asynchronous serial port 0 transmit pin. COM0 (same as the TX pin on the H2 
Programming Header) 

27 BUS1 I/O IO Bus (BUS0..7) bit 1 

28 TX1 O Asynchronous serial port 1 transmit pin. COM1 

29 BUS0 I/O IO Bus (BUS0..7) bit 0 

30 RX1 I Asynchronous serial port 1 receive pin. COM1 
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4. Hardware Interface - Pins 
 
¢ƘŜ [˃/5-онt¢¦ ǇǊƻǾƛŘŜǎ ōƻǘƘ ŀ ƘŀǊŘǿŀǊŜ ŀƴŘ 
ǎƻŦǘǿŀǊŜ ƛƴǘŜǊŦŀŎŜΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ƛƴ ŘŜǘŀƛƭ 
ǘƘŜ ƘŀǊŘǿŀǊŜ ƛƴǘŜǊŦŀŎŜ Ǉƛƴǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜΦ 
 

 Serial Ports - COM0, COM1 UARTS 4.1.
 
¢ƘŜ ˃[/5-онt¢¦ Ƙŀǎ ǘǿƻ ŘŜŘƛŎŀǘŜŘ ƘŀǊŘǿŀǊŜ 
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘǎ ǘƘŀǘ Ŏŀƴ ŎƻƳƳǳƴƛŎŀǘŜ 
ǿƛǘƘ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜǎΦ ¢ƘŜǎŜ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ 
ŀǎ ǘƘŜ /haл ŀƴŘ ǘƘŜ /haм ǎŜǊƛŀƭ ǇƻǊǘǎΦ 
¢ƘŜ ǇǊƛƳŀǊȅ ŦŜŀǘǳǊŜǎ ŀǊŜΥ 
ω  Cǳƭƭ-5ǳǇƭŜȄ у ōƛǘ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ 
ǊŜŎŜǇǘƛƻƴΦ 

ω  5ŀǘŀ ŦƻǊƳŀǘΥ у ōƛǘǎΣ bƻ tŀǊƛǘȅΣ м {ǘƻǇ ōƛǘΦ 
ω  LƴŘŜǇŜƴŘŜƴǘ .ŀǳŘ ǊŀǘŜǎ ŦǊƻƳ олл ōŀǳŘ ǳǇ ǘƻ 
сллY ōŀǳŘΦ 

ω {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 

 
 
! ǎƛƴƎƭŜ ōȅǘŜ ǎŜǊƛŀƭ ǘǊŀƴǎƳƛǎǎƛƻƴ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘŜ 
ǎǘŀǊǘ ōƛǘΣ у-ōƛǘǎ ƻŦ Řŀǘŀ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ǎǘƻǇ ōƛǘΦ 
¢ƘŜ ǎǘŀǊǘ ōƛǘ ƛǎ ŀƭǿŀȅǎ лΣ ǿƘƛƭŜ ŀ ǎǘƻǇ ōƛǘ ƛǎ ŀƭǿŀȅǎ 
мΦ ¢ƘŜ [{. ό[Ŝŀǎǘ {ƛƎƴƛŦƛŎŀƴǘ .ƛǘΣ .ƛǘ лύ ƛǎ ǎŜƴǘ ƻǳǘ 
ŦƛǊǎǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǎǘŀǊǘ ōƛǘΦ CƛƎǳǊŜ ōŜƭƻǿ ǎƘƻǿǎ ŀ 
ǎƛƴƎƭŜ ōȅǘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǘƛƳƛƴƎ ŘƛŀƎǊŀƳΦ 

 
 

/haл ƛǎ ŀƭǎƻ ǘƘŜ ǇǊƛƳŀǊȅ ƛƴǘŜǊŦŀŎŜ ŦƻǊ п5D[ ǳǎŜǊ 
ǇǊƻƎǊŀƳ ŘƻǿƴƭƻŀŘǎ ŀƴŘ ŎƘƛǇ ŎƻƴŦƛƎǳǊŀǘƛƻƴ όtƳƳ/ 
ǇǊƻƎǊŀƳƳƛƴƎύΦ hƴŎŜ ǘƘŜ ŎƻƳǇƛƭŜŘ п5D[ 
ŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻƎǊŀƳ ό9±9 ōȅǘŜ-ŎƻŘŜύ ƛǎ 
ŘƻǿƴƭƻŀŘŜŘ ŀƴŘ ǘƘŜ ǳǎŜǊ ŎƻŘŜ ǎǘŀǊǘǎ ŜȄŜŎǳǘƛƴƎΣ 
ǘƘŜ ǎŜǊƛŀƭ ǇƻǊǘ ƛǎ ǘƘŜƴ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜ ǳǎŜǊ 
ŀǇǇƭƛŎŀǘƛƻƴΦ wŜŦŜǊ ǘƻ {ŜŎǘƛƻƴ рΦ ΨCƛǊƳǿŀǊŜ κ tƳƳ/ 
tǊƻƎǊŀƳƳƛƴƎΩ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻƴ ǘƘƛǎ ǎǳōƧŜŎǘΦ 
 

¢·л Ǉƛƴ ό{ŜǊƛŀƭ ¢ǊŀƴǎƳƛǘ /haлύΥ 
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ /haл ǘǊŀƴǎƳƛǘ ǇƛƴΣ ¢·лΦ 
/ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜ ǊŜŎŜƛǾŜ 
όwȄύ ǎƛƎƴŀƭΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ рΦл± ǘƻƭŜǊŀƴǘΦ 
 
w·л Ǉƛƴ ό{ŜǊƛŀƭ wŜŎŜƛǾŜ /haлύΥ 
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ /haл ǊŜŎŜƛǾŜ ǇƛƴΣ w·лΦ 
/ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜ ǘǊŀƴǎƳƛǘ 
ό¢Ȅύ ǎƛƎƴŀƭΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ рΦл± ǘƻƭŜǊŀƴǘΦ 
 
¢·м Ǉƛƴ ό{ŜǊƛŀƭ ¢ǊŀƴǎƳƛǘ /haмύΥ 
!ǎȅƴŎƘǊƻƴƻǳǎ {ŜǊƛŀƭ ǇƻǊǘ /haм ǘǊŀƴǎƳƛǘ ǇƛƴΣ ¢·мΦ 
/ƻƴƴŜŎǘ ǘƘƛǎ Ǉƛƴ ǘƻ ŜȄǘŜǊƴŀƭ ǎŜǊƛŀƭ ŘŜǾƛŎŜ ǊŜŎŜƛǾŜ 
όwȄύ ǎƛƎƴŀƭΦ ¢Ƙƛǎ Ǉƛƴ ƛǎ рΦл± ǘƻƭŜǊŀƴǘΦ 
 
w·м Ǉƛƴ ό{ŜǊƛŀƭ wŜŎŜƛǾŜ /haмύΥ 
Asynchronous Serial port COM1 receive pin, RX1. 
Connect this pin to external serial device transmit 
(Tx) signal. This pin is 5.0V tolerant. 
 

 General Purpose I/O 4.2.
 
There are 13 general purpose Input/Output (GPIO) 
pins available to the user. These are grouped as 
IO1..IO5 (Note for IO1, IO2 and IO3 below) and 
BUS0..BUS7. Power-Up Reset default is all INPUTS.  
 
The 5 I/O pins (IO1..IO5), provide flexibility of 
individual bit operations while the 8 pins 
(BUS0..BUS7), known as GPIO BUS, serve 
collectively for byte wise operations. The IO4 and 
IO5 also act as strobing signals to control the GPIO 
Bus. GPIO Bus can be read or written by strobing a 
low pulse (50ns duration or greater) the 
IO4/BUS_RD or IO5/BUS_WR for read or write 
respectively. For detailed usage refer to the 
separate document titled: 
άtL/!{h-п5D[-LƴǘŜǊƴŀƭ-CǳƴŎǘƛƻƴǎΦǇŘŦέ 
 
Lhм-Lhр Ǉƛƴǎ όŜȄŎƭǳŘƛƴƎ Lhоύ όн Ȅ DtLh ǇƛƴǎύΥ 
DŜƴŜǊŀƭ ǇǳǊǇƻǎŜ Lκh ǇƛƴǎΦ 9ŀŎƘ Ǉƛƴ Ŏŀƴ ōŜ 
ƛƴŘƛǾƛŘǳŀƭƭȅ ǎŜǘ ŦƻǊ Lbt¦¢ ƻǊ ŀƴ h¦¢t¦¢Φ  
 
Lhм Ǉƛƴ όCǊŀƳŜ aŀǊƪ ǇƛƴύΥ 
¢ƘŜ Lhм Ǉƛƴ Ƙŀǎ н ŦǳƴŎǘƛƻƴǎΦ Lǘ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ 
DtLh Ǉƛƴ ōǳǘ Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ŘŜǘŜŎǘ ǘƘŜ ǎǘŀǊǘ 
ƻŦ ŀ CǊŀƳŜΦ ²ƘŜƴ ǳǎŜŘ ŀǎ ŀ DtLh ǇƛƴΣ ǎƛƳǇƭȅ 
ŎƻƴƴŜŎǘ ŀƴ LƴǇǳǘκhǳǘǇǳǘ ǘƻ ǘƘŜ Lhм Ǉƛƴ ƻƴ ǘƘŜ Iм 
ƘŜŀŘŜǊΦ ²ƘŜƴ ǳǎƛƴƎ Lhм ŦƻǊ CǊŀƳŜ aŀǊƪΣ ǎƛƳǇƭȅ 
ƭŜŀǾŜ ǘƘŜ Lhм Ǉƛƴ ƻƴ ǘƘŜ Iм ƘŜŀŘŜǊ ŘƛǎŎƻƴƴŜŎǘŜŘΣ 
ŀƴŘ ǊŜŀŘ ǘƘŜ ǎǘŀǘǳǎ ƻŦ Lhм ŀǎ ŀƴ LƴǇǳǘΦ 
 
Lhн Ǉƛƴ ό[ƛǘƘƛǳƳ .ŀǘǘŜǊȅ {ǘŀǘǳǎ ǇƛƴύΥ 
¢ƘŜ Lhн Ǉƛƴ Ƙŀǎ н ŦǳƴŎǘƛƻƴǎΦ Lǘ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ 
DtLh Ǉƛƴ ōǳǘ Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ǘŜƭƭ ǿƘŜƴ ǘƘŜ 
[ƛǘƘƛǳƳ ōŀǘǘŜǊȅ Ƙŀǎ ǊŜŀŎƘŜŘ ŀ ƭƻǿ ƭŜǾŜƭ όоΦт±ύ ŀƴŘ 
ƴŜŜŘǎ ǘƻ ōŜ ŎƘŀǊƎŜŘΦ ²ƘŜƴ ǳǎŜŘ ŀǎ ŀ DtLh ǇƛƴΣ 
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ǎƛƳǇƭȅ ŎƻƴƴŜŎǘ ŀƴ LƴǇǳǘκhǳǘǇǳǘ ǘƻ ǘƘŜ Lhн Ǉƛƴ ƻƴ 
ǘƘŜ Iм ƘŜŀŘŜǊΦ ²ƘŜƴ ǳǎƛƴƎ Lhн ŦƻǊ .ŀǘǘŜǊȅ {ǘŀǘǳǎΣ 
ǎƛƳǇƭȅ ƭŜŀǾŜ ǘƘŜ Lhн Ǉƛƴ ƻƴ ǘƘŜ Iм ƘŜŀŘŜǊ 
ŘƛǎŎƻƴƴŜŎǘŜŘΣ ŀƴŘ ǊŜŀŘ ǘƘŜ ǎǘŀǘǳǎ ƻŦ Lhн ŀǎ ŀƴ 
LƴǇǳǘΦ ό{ŜŜ сΦпΦ Ψ[ƛǘƘƛǳƳ .ŀǘǘŜǊƛŜǎΩ ŦƻǊ ƳƻǊŜ 
ƛƴŦƻǊƳŀǘƛƻƴύΦ 
 
Lhо Ǉƛƴǎ όtŜǊƛǇƘŜǊŀƭ {ǳǇǇƭȅ ǇƛƴύΥ 
Lhо ƛǎ ŎƻƴǘǊƻƭƭŀōƭŜ Ǿƛŀ ǘƘŜ ǇǊƻŎŜǎǎƻǊΣ ƻǊ Ǿƛŀ ǘƘŜ Iн 
LƴǘŜǊŦŀŎŜ Ǉƛƴ ŘǊƛǾŜƴ ōȅ ŀƴ ŜȄǘŜǊƴŀƭ ŎƛǊŎǳƛǘΦ LŦ Lhо ƛǎ 
ǎŜǘ ŀǎ h¦¢t¦¢ ŀƴŘ ŘǊƛǾŜƴ ILDI ǘƘŜ {˃5 ŀƴŘ 
5ƛǎǇƭŀȅ ŀǊŜ ŜƴŀōƭŜŘΣ ŀƴŘ ŘƛǎŀōƭŜŘ ǿƘŜƴ ŘǊƛǾŜƴ [hΦ 
{Ŝǘ ŀǎ Lbt¦¢ ǘƻ ǳǎŜ ŀƴ ŜȄǘŜǊƴŀƭ ŎƛǊŎǳƛǘ ǘƻ ŘǊƛǾŜ ǘƘƛǎ 
ǇƛƴΦ 
 
Lhпκ.¦{ψw5 Ǉƛƴ όDtLh Lhп ƻǊ .¦{ψw5 ǇƛƴύΥ 
DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lhп ǇƛƴΦ !ƭǎƻ ǳǎŜŘ ŦƻǊ .¦{ψw5 
ǎƛƎƴŀƭ ǘƻ ǊŜŀŘ ŀƴŘ ƭŀǘŎƘ ǘƘŜ Řŀǘŀ ƛƴ ǘƻ ǘƘŜ ǇŀǊŀƭƭŜƭ 
DtLh .¦{лΦΦ.¦{тΦ 
 
Lhрκ.¦{ψ²w Ǉƛƴ όDtLh Lhр ƻǊ .¦{ψ²w ǇƛƴύΥ 
DŜƴŜǊŀƭ tǳǊǇƻǎŜ Lhр ǇƛƴΦ !ƭǎƻ ǳǎŜŘ ŦƻǊ .¦{ψ²w 
ǎƛƎƴŀƭ ǘƻ ǿǊƛǘŜ ŀƴŘ ƭŀǘŎƘ ǘƘŜ Řŀǘŀ ǘƻ ǘƘŜ ǇŀǊŀƭƭŜƭ 
DtLh .¦{лΦΦ.¦{тΦ 
 
.¦{л-.¦{т Ǉƛƴǎ όDtLh у-.ƛǘ .ǳǎύΥ 
8-bit parallel General purpose I/O Bus. 
 

bƻǘŜΥ !ƭƭ DtLh Ǉƛƴǎ ŀǊŜ рΦл± ǘƻƭŜǊŀƴǘΦ 

 

 System Pins 4.3.
 
Ҍр± όaƻŘǳƭŜ ±ƻƭǘŀƎŜ LƴǇǳǘύ  
Iм Ǉƛƴ мпΣ Iн Ǉƛƴ млΥ 
aƻŘǳƭŜ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴǇǳǘ ǇƛƴΦ ¢Ƙƛǎ Ǉƛƴ Ƴǳǎǘ ōŜ 
ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǊŜƎǳƭŀǘŜŘ ǎǳǇǇƭȅ ǾƻƭǘŀƎŜ ƛƴ ǘƘŜ 
ǊŀƴƎŜ ƻŦ пΦл ±ƻƭǘǎ ǘƻ рΦр ±ƻƭǘǎ 5/Φ bƻƳƛƴŀƭ 
ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ƛǎ рΦл ±ƻƭǘǎΦ 
 
оΦо± hǳǘ όоΦо± wŜƎǳƭŀǘŜŘ hǳǘǇǳǘύ  
Iм Ǉƛƴ ннΥ 
9ȄǘŜǊƴŀƭ ŎƛǊŎǳƛǘǊȅ ǘƘŀǘ ǊŜǉǳƛǊŜǎ ŀ ǊŜƎǳƭŀǘŜŘ оΦо± 
ǎǳǇǇƭȅ Ŏŀƴ ōŜ ǇƻǿŜǊŜŘ ǳǇ Ǿƛŀ ǘƘƛǎ ǇƛƴΦ aŀȄƛƳǳƳ 
ŀǾŀƛƭŀōƭŜ ŎǳǊǊŜƴǘ ƛǎ нлƳ!Φ 
 
Db5 όaƻŘǳƭŜ DǊƻǳƴŘύ 
Iм Ǉƛƴ ммκмоΣ Iн Ǉƛƴ пΥ 
5ŜǾƛŎŜ ƎǊƻǳƴŘ ǇƛƴǎΦ ¢ƘŜǎŜ Ǉƛƴǎ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ 
ǘƻ ƎǊƻǳƴŘΦ 
 
w9{9¢ όaƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘύ  
Iм Ǉƛƴ нлΣ Iн Ǉƛƴ нΥ 
aƻŘǳƭŜ aŀǎǘŜǊ wŜǎŜǘ ǇƛƴΦ !ƴ ŀŎǘƛǾŜ ƭƻǿ ǇǳƭǎŜ ƻŦ 
ƎǊŜŀǘŜǊ ǘƘŀƴ нǎ˃ ǿƛƭƭ ǊŜǎŜǘ ǘƘŜ ƳƻŘǳƭŜΦ LƴǘŜǊƴŀƭƭȅ 
ǇǳƭƭŜŘ ǳǇ ǘƻ оΦо± Ǿƛŀ ŀ млY ǊŜǎƛǎǘƻǊΦ hƴƭȅ ǳǎŜ ƻǇŜƴ 
ŎƻƭƭŜŎǘƻǊ ǘȅǇŜ ŎƛǊŎǳƛǘǎ ǘƻ ǊŜǎŜǘ ǘƘŜ ŘŜǾƛŎŜ ƛŦ ŀƴ 

ŜȄǘŜǊƴŀƭ ǊŜǎŜǘ ƛǎ ǊŜǉǳƛǊŜŘΦ   
 
{tY-κ{tYҌ ό9ȄǘŜǊƴŀƭ {ǇŜŀƪŜǊ hǳǘǇǳǘǎύ   
Iм Ǉƛƴ нκп wŜǎǇŜŎǘƛǾŜƭȅΥ 
9ȄǘŜǊƴŀƭ {ǇŜŀƪŜǊ hǳǘǇǳǘǎΣ ŘŜǎƛƎƴŜŘ ǘƻ ŘǊƛǾŜ ŀƴ уҠ 
ǎǇŜŀƪŜǊ ǘƻ ŀ ƳŀȄƛƳǳƳ ƻŦ мΦн²Φ ¢ƘŜǎŜ ŀǊŜ 
ŎƻƴƴŜŎǘŜŘ ƛƴ tŀǊŀƭƭŜƭ ǿƛǘƘ ǘƘŜ ƻƴ ōƻŀǊŘ ǎǇŜŀƪŜǊΦ 
 
!¦59b. ό!ǳŘƛƻ 9ƴŀōƭŜ hǳǘǇǳǘύ 
Iм Ǉƛƴ муΥ 
hǳǘǇǳǘ ŘŜŘƛŎŀǘŜŘ ǘƻ ŜƴŀōƭŜ ƻǊ ŘƛǎŀōƭŜ ŀƴ ŜȄǘŜǊƴŀƭ 
ŀƳǇƭƛŦƛŜǊ ƛŦ ǘƘŜ ƻƴ-ōƻŀǊŘ ŀƳǇƭƛŦƛŜǊ ƛǎ ƴƻǘ ŘŜǎƛǊŀōƭŜ 
ǘƻ ǳǎŜΦ /ƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ tL/!{h ǇǊƻŎŜǎǎƻǊΦ ²ƘŜƴ 
!¦59b. ƛǎ ƭƻǿΣ ǘƘŜ ƻƴ-ōƻŀǊŘ !ƳǇƭƛŦƛŜǊ ƛǎ 9ƴŀōƭŜŘΦ 
²ƘŜƴ !¦59b. ƛǎ ƘƛƎƘΣ ǘƘŜ ƻƴ-ōƻŀǊŘ !ƳǇƭƛŦƛŜǊ ƛǎ 
5ƛǎŀōƭŜŘΦ 
 
!¦5Lh ό!ǳŘƛƻ [ƛƴŜ [ŜǾŜƭ LƴǇǳǘκhǳǘǇǳǘύ 
Iм Ǉƛƴ мсΥ 
Universal Input or Output specifically for Audio. 
This pin connects directly into the on-board 
amplifier, but also with the filtered PWM output 
from the PICASO Processor. This pin can be used to 
input a signal into the on-board amplifier to play 
audio from an external device using the on-board 
amplifier, or as a line-level output to drive an 
external amplifier with PICASO generated Audio. 
Note that AUDENB must be enabled (low) in 
PICASO for any input signal to be heard.  
 
Ҍκ- ό[ƛǘƘƛǳƳ .ŀǘǘŜǊȅ ¢ŜǊƳƛƴŀƭǎύ 
tм Ǉƛƴǎ мκнόҌǾŜύΣ рκсό-ǾŜύΥ 
These are the terminals of the Lithium Battery 
connector. These are to be connected ƻƴƭȅ ǘƻ ŀ 
[ƛǘƘƛǳƳ Lƻƴ ƻǊ tƻƭȅƳŜǊ оΦт± .ŀǘǘŜǊȅ ŜƭǎŜ the ˃ [/5-
онt¢¦ may be damaged. See Section 6.4 
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5. PmmC/Firmware Programming 
 
The PICASO processor used in the ˃ [/5-32PTU 
module 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 Firmware/PmmC (Personality-
module-micro-Code) file.  
 
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.  
 
A PmmC file can only be programmed into the 
device via its COM0 serial port. Figure below 
provides a typical implementation for the PmmC 
programming interface.  
 
The PmmC file is programmed into the device with 
the aid of Workshop 4, the 4D Systems IDE 
software (See Section 11). To provide a link 
between the PC and the ICSP interface, a specific 
4D Programming Cable is required and is available 
from 4D Systems.  
 
Using a non-4D programming interface could 
damage your display, and void your Warranty.  
 
Please refer to section 8.1 for more information on 
4D programming interfaces. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

6. Module Features 
 
The ˃[/5-32PTU module is designed to 
accommodate most applications. Some of the 
main features of the module are listed below. 
 

 Display ς 3.2έ TFT Touch Screen 6.1.
 
The ˃ [/5-32PTU module is equipped with a 3.2έ 
TFT display. Details of the display are listed below: 
 
Å Screen Size: 3.2έ ŘƛŀƎƻƴŀƭ 
Å Resolution: 240 x 320 
Å Integrated 4-Wire Resistive Touch Screen 
Å Screen Dimensions: 54.34 x 77.70 x 3.70mm 
Å Viewing Area: 48.60 x 64.80mm 
Å Pixel Pitch: 0.2025 x 0.2025mm 
Å Brightness: 200cd/m2 
Å Contrast Ratio: 350:1 
Å Viewing Angle Above Centre: 60 degrees 
Å Viewing Angle Below Centre: 60 degrees 
Å Viewing Angle Left of Centre: 70 degrees 
Å Viewing Angle Right of Centre: 70 degrees 
Å Viewing Direction: 12 O'clock 
Å 6 Parallel LEDs for Backlighting 
 

bƻǘŜΥ ¢ƘŜ 5ƛǎǇƭŀȅǎ ǳǎŜŘ ŀǊŜ ǘƘŜ ƘƛƎƘŜǎǘ ǊŀǘŜŘ 
ΨDǊŀŘŜ !Ω 5ƛǎǇƭŀȅǎΣ ǿƘƛŎƘ ŀƭƭƻǿ ŦƻǊ л-п ŘŜŦŜŎǘƛǾŜ 
ǇƛȄŜƭǎΦ ! ŘŜŦŜŎǘƛǾŜ ǇƛȄŜƭ ŎƻǳƭŘ ōŜ ǎƻƭƛŘ .ƭŀŎƪ 
ό5ŜŀŘύΣ ²ƘƛǘŜΣ wŜŘΣ DǊŜŜƴ ƻǊ .ƭǳŜΦ 

 

 PICASO Processor 6.2.
 
The module is designed around the PICASO 
Graphics Controller from 4D-Labs. 
 

 
 
The PICASO is a smart Controller and the interface 
to the TFT- LCD displays is almost plug-n-play. 
 
All of the data and control signals are provided by 
the chip to interface directly to the display. 
 
Powerful graphics, text, image, animation and 
countless more features are built right inside the 
chip. 

4D Programming 
Cable 
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The data sheet for the processor is available from 
the http://www.4dsystems.com.au website: 
άtL/!{h-Processor-Datasheet-REVxΦǇŘŦέ 
 

 Audio 6.3.
 
Audio playback support in the PICASO Processor 
enables the ˃ [/5-32PTU module to play audio 
WAV files stored in the micro-SD memory card. 
PWM and an on-board audio amplifier with 8Ҡ 
speaker ensure ample audio output capability. A 
simple instruction enables the user to 
play/pause/stop audio files while continuing the 
execution of the user application code, such as 
display updates, touch recognition, 
communications, etc. The audio system also allows 
real time pitch change of audio samples. 
 
For a complete list of audio commands please 
refer to the separate document titled: 
άPICASO-4DGL-Internal-Functions.pdfέ 
 

bƻǘŜΥ ¢ƘŜ ƻƴ-ōƻŀǊŘ ǎǇŜŀƪŜǊ ƛǎ ŀ ǎƳŀƭƭ ŘŜǾƛŎŜ 
ŘŜǎƛƎƴŜŘ ǘƻ ǇǊƻƧŜŎǘ ƛƴǘƻ ŀƴ ŀǳŘƛƻ ŎŀǾƛǘȅΦ Lǘ ƛǎ ƴƻǘ 
ǾŜǊȅ ƭƻǳŘ ōȅ ƛǘǎŜƭŦΦ ¢ƻ ŜƴŀōƭŜ ƭƻǳŘŜǊ ŀǳŘƛƻΣ ƛǘ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ǳǎŜ ŀ ƭŀǊƎŜǊ ŜȄǘŜǊƴŀƭ уҠ ǎǇŜŀƪŜǊΦ 
{ŜŜ ǘƘŜ ΨIŀǊŘǿŀǊŜ LƴǘŜǊŦŀŎŜ tƛƴǎΩ ς Ψ{ȅǎǘŜƳ tƛƴǎΩ 
ǎŜŎǘƛƻƴ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

 

 Lithium Batteries 6.4.
 
The ˃[/5-32PTU module includes a battery 
charging circuit suitable for Lithium Ion (LiIon) and 
Lithium Polymer (LiPo) batteries, which is designed 
to work only with 3.7V batteries. If anything other 
than a LiIon or LiPo 3.7V battery is connected the 
module could be damaged. Features current 
sensing and reverse discharge protection using an 
on board Lithium charge management controller. 
 
When the Lithium battery is connected and an 
external 5V source is connected to either of the 
+5V pins, the Lithium battery will be charged 
automatically. If the 5V source is disconnected, the 
Lithium battery will be switched in circuit and 
continue to power the module automatically.  
 
Charge voltage = 4.2V, Charge current = ~210mA 
 
When running from the Lithium battery, when the 
battery level drops down to 3.7V, the Status input 
(connected to IO2) into the Picaso will be triggered 
indicating the battery is discharged. The display 
should then be connected to an external 5V source 
for charging. 

When the battery is at this cut off voltage, ˃SD 
card read and write operations should be avoided, 
as they may fail due to low voltage. 
 
WARNING: There is a large range of Lithium 
batteries available on the market. Some include 
safety circuits built in, while others do not. Lithium 
batteries can explode if short circuited, 
overcharged, if they get too hot, and can leak if 
they sit fully discharged for a prolonged period.  
4D Systems recommends whenever Lithium 
batteries are used that caution and due diligence 
should be exercised to ensure the safety of the 
user and nearby people. While the chances of 
explosion or leakage may be minimal, 4D Systems 
recommends safe practices at all times when 
dealing with these batteries. 
 

 SD/SDHC Memory Cards 6.5.
 
The module supports micro-SD memory cards via 
the on-board micro-SD 
connector. The memory card 
is used for all multimedia file 
retrieval such as images, 
animations and movie clips. 
The memory card can also 
be used as general purpose storage for data 
logging applications. Support is available for off 
the shelf micro-SD and high capacity HC memory 
cards (4GB and above). 
 

 FAT16 6.6.
 
The ˃[/5-32PTU 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 PICASO 
based application.  
 
The ˃[/5-32PTU 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.  

http://www.4dsystems.com.au/
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7. Display Precautions 
 

Å Avoid having to display the same image/object 
on the screen for lengthy periods of time. This will 
cause a burn-in which is a common problem with 
all types of display technologies. Blank the screen 
after a while or dim it very low by adjusting the 
contrast. Better still; implement a screen saver 
feature. 
 
Å Moisture and water can damage the display. 
Moisture on the surface of a powered display will 
cause the electrodes to corrode. Wipe off any 
moisture gently or let the display dry before usage. 
 

Å Dirt from fingerprint oil and fat can easily stain 
the surface of the display. Gently wipe off any 
stains with a soft lint-free cloth. 

 
Å The performance of the display will degrade 
under high temperature and humidity. Avoid such 
conditions when storing. 
 
Å Do not tamper with the display flex cable that is 
connected to the control board. This may affect 
the connection between the display and the 
driving circuitry and cause failure. 
 
Å Displays are susceptible to mechanical shock and 
any force exerted on the module may result in 
deformed zebra stripes, a cracked display cell and 
broken backlight 
 
Å Always use the mounting holes on the module's 
corner plates to mount the display. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Hardware Tools 
 
The following hardware tools are required for full 
control of the ˃ [/5-32PTU module. 
 

 4D Programming Cable/Adaptor  8.1.
 
The 4D Programming Cable and uUSB-PA5 
Programming Adaptor are essential hardware 
tools to program, customise and test the PICASO 
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 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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 Development Hardware 8.2.
 
4D Systems has designed a development board 
compatible with the ˃ [/5-32PTU, enabling easy 
prototyping to take place and to experiment with 
ǘƘŜ ˃[/5-32PTU display module. 
 

 
 
This development board is called the 4DevBoard, 
and is available from the 4D Systems website 
store, or from 4D Systems distributors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. 4DGL - Software Language 
 
The ˃[/5-32PTU utilises the PICASO processor, 
which 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   
άtL/!{h-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 down-
loader into a single PC-based application. It's all 
you need to code, test and run your applications.  
 
4DGL is available to be written in two of the four 
environments offered by the Workshop 4 IDE, 
Designer and ViSi.  
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10. 4D Systems - Workshop 4 IDE 
 
Workshop 4 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 Down- Loader 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 ˃ [/5-32PTU.  

¶ 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.  

¶ A Serial environment is also provided to 
transform the ˃ [/5-32PTU into a slave serial 
module, allowing the user to control the 
display from any host microcontroller or 
device with a serial port. 

 
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. 

 Workshop 4 ς Designer Environment 10.1.
 
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 ˃ [/5-32PTU. 
 

 
 

 Workshop 4 ς ViSi Environment 10.2.
 
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. 
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